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Abbreviation

4PS Product, Price, Place, and Promotion (Marketing mix)

AC(s) Agricultural Cooperatives

ADB Asia Development Bank

APPP Agricultural Productivity Promotion Project in West Tonle Sap (JICA)
ARS Agricultural Research Station

AusAID Australian Agency for International Development

BAPEP Battambang Agriculture Productivity. Enhancement Project (JICA)
BB Battambang

BFPP Boosting Food Production programme (MAFF, Cambodia)
BRAND Battambang Rural Area Nurture and Development Project (JICA)
CA Competent Authority

CARDI Cambodian Agricultural Research and Development Institute
CAVAC Cambodia Agricultural Value Chain Program

CFAP Cambodian Farmer Association Federation of Agricultural Producers
C/P Counterpart

CRF Cambodia Rice Federation

CS Certified Seed

D, DS Dry Season

DACP Department of Agricultural Cooperative Promotion

DAO District Agricultural Office

DCS Department of Crop Seed

DRC Department of Rice Crop

DX Digital Transformation

E,EW Early Wet Season

FAO Food and Agriculture Organization for the United Nations

FFS Farmer Field School

FS Foundation Seed

GDA General Directorate of Agriculture

IRRI International Rice Research Institute

JCC Joint Coordinating Committee

JICA Japan International Cooperation Agency

KC Kampong Chhnang

LAREC Local Agricultural Research and Extension Centre (NGO/ Swiss Church Aid)
MAFF Ministry of Agriculture, Forestry and Fisheries

NAL National Agriculture Laboratory

NGO Non-Governmental Organization

oJT On-the-job training

oM OMS5451, Vietnam long grain white rice 5451

PDAFF Provincial Department of Agriculture, Forestry and Fisheries
PDCA Plan-Do-Check-Act

PDM Project Design Matrix

PRDU Phka Rumduol

PV Prey Veng

QDS Quality Declared Seed (System)

QR QR (Quick Response) code

Rice-SDP Climate Resilient Rice Commercialization Sector Development Program (ADB)
RS Registered Seed

RSPP The Project for Rice Seed Production and Promotion (JICA)
RUA Royal University of Agriculture

SKOB Sen Kra Oub

SNS Social Networking Service

SPG(s) Seed Producer Group




SWOT Strengths, Weaknesses, Opportunities, and Threats analysis
TK Takeo

TOT Training of Trainers

W, WS Wet Season

Unit and Currency
Length/Distance
mm = Milimetre(s)
cm = Centimetre(s)
m = Meter(s)

Weight
g =Gram (s)
kg= Kilogram(s)
ton or MT = Metric ton(s)

km = Kilometer (s)
Time
Area sec = Second(s)
cm? = Square centimeter(s) min = Minute(s)
m? = Square meter(s) hr = Hour(s)
km? = Square-kilometer(s)
ha = Hectare(s) (10,000 m2) Others
°C = Degrees Celsius
Volume % = Percent
cm® = Cubic centimeter(s)
m? = Cubic meter(s) Currency rate
L = Liter (1,000 cm’ ) 1US dollar = 4,100 Cambodian Riel
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Photos
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for PDAFF C/Ps (December 2019)

Business forum on QDS seed to
network among seed producers and
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2020)

Training on QDS laboratory
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(February 2020)
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Procured warehouse for the target
AC (August 2020)

Target ACs promoted the QDS seed
at the CAVAC event (May 2021)

The second field inspection done
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(December 2021)
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2021)

Procured tractor for the target AC
(May 2022)

Minister of MAFF participated in
inauguration ceremony of procured
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1. Project Overview

1.1. Background

Agriculture is an important sector of Cambodian economy, occupying 24.4% (as of 2021) of the gross
domestic product (GDP) and 31% (as of 2023) of the working population?>. Among those, rice production, which
occupies 75% of the total cultivated land, is essential for the stabilization of the national economy, poverty
reduction, and food security. Based on the above recognition, the Cambodian government has placed the highest
priority on agricultural development and is promoting the improvement of productivity, diversification, and
industrialization. Regarding to rice, the government formulated the "Promotion of Paddy Rice Production and
Export of Milled Rice" in 2010, and has been promoting the improvement of productivity and quality of rice.

Cambodia's rice production has been increasing year by year, and after achieving self-sufficiency in the
1990s, the country now produces a surplus of nearly 3 million tons per year, and in recent years has become a
major rice exporter’. On the other hand, production per unit area (yield) remains low compared to neighboring
countries. In addition to productivity, there is also quality issue, and there are requests, mainly from rice
manufacturers and exporters, to improve the quality of the paddy and milled rice.

To overcome those problems, improvements in irrigation facilities and other infrastructure, as well as the
development and introduction of superior rice varieties and improved cultivation techniques, are essential. The
percentage of rice farmers who use quality seeds remains low due to low field irrigation rates and farmers' low
awareness of quality seeds, in addition to the lack of a well-functioning seed multiplication system and immature
rice seed production technology in Cambodia. According to the JICA's preliminary survey report, only 20-30% of
rice farmers renew their seeds regularly every three crops.

Given these backgrounds, this project aims to strengthen the seed production system and promote the use of
quality seeds, thereby increasing rice production and improving rice quality. Through activities focused on rice

seeds, the project will contribute to the development of infrastructure of the country's rice industry.

1.2. Project Summary
1.2.1. Overall Goal

More quality rice seed is produced, and more farmers use it for production nationwide.

1.2.2. Project Purpose

System for producing and distributing quality rice seed is established and functions properly in the target

provinces

1.2.3. Outputs

Output 1 Capacity of the General Directorate of Agriculture (GDA), Provincial Department of
Agriculture, Forestry and Fisheries (PDAFF), Agricultural Cooperative (AC) / Seed Producer

2 MAFF 2021, Ministry of Labor and Vocational Training 2023
3 MAFF 2012



Group (SPG) and private sector is upgraded in the fields of seed production technique and its

management.
Output 2 The rice seed inspection and certification system are introduced in target provinces.
Output 3 Rice seed business is accelerated in target provinces.

The Quality Declared Seed System (QDS) is adopted for this Project as a certification system for quality rice
seed. The QDS system is a form of seed quality control and certification system developed by the Food and
Agriculture Organization of the United Nations (FAO) for developing countries. In general, certification system
requires a full inspection at the field and quality control, and the quality of the seed is "guaranteed" by the official
body of the country upon passing the inspection. In contrast, the QDS system requires a random sampling of 10%
of the products for field inspection and quality control, which can be practiced even in environment with limited
financial and human resources for inspection. Therefore, the seed produced under the QDS system is guaranteed

by the seed producer, not by the national public agency.

(1) Management Authorities
As a Competent Authority (CA), GDA shall conduct inspections and registration procedures based on
application form submitted by seed producers. It also shall issue QDS label based on quality control reports
prepared by inspectors.
Under the supervision of CA, CA or PDAFF inspectors shall conduct two field inspections based on
Declaration A (Seed Production Plan) submitted by the seed producers. In addition, inspectors shall conduct
sampling and quality control based on Declaration B (Quality Inspection Request) submitted by the seed

producers.

(2) Requirements of the Application for registered seed producer
The seed producer shall produce seeds of the same variety in at least 5 hectares of fields in the same crop
season for QDS seed production and business registration.
The seed producer shall have attended seed production training before applying for registration (a training
completion certificate must be attached to the application).

Producers shall produce registered variety seeds approved by the CA.

(3) Application procedures
The producer shall submit an Application Form for registration to CA or PDAFF in the province where the
production field is located at least two months before starting QDS seed production.
The CA shall issue a Certificate of Registration for QDS seed production and business within 14 days of
receipt of the Application Form based on the result of the application review. The certificate of registration

shall be valid for three years.

(4) Production and inspection procedures



The registered seed producers shall submit Declaration A (Seed Production Plan) to CA or PDAFF within
ten days after sowing;

CA or PDAFF inspectors shall conduct two field inspections based on Declaration A;

Seed producers shall allocate lot numbers of final products after post-harvest processing then submit
Declaration B (Request for Quality Control) to CA or PDAFF;

CA or PDAFF inspectors shall conduct sampling and quality control based on Declaration B and prepare
an inspection report;

CA shall report the audit results to the producers within 15 days after sampling and issue the QDS labels.

Figure 1: Overall flow of seed production process according to the QDS system in Cambodia

(5) Procedures and criteria of field inspection
CA or PDAFF inspectors shall conduct field inspection twice before flowering and at the dough stage.
QDS seed production fields shall meet the following requirements.
» The total seed production area shall be at least 0.5 ha for Registered Seed (RS) production and 5 ha for
Certified Seed (CS) production of the same variety in the same cropping season.
» No different varieties of rice must be produced in the previous cropping season.
Seed production must be conducted using Foundation Seed (FS) or RS that meets the criteria.

Seed production must be conducted by line transplanting for RS, random transplanting or direct line sowing

for CS.



+  The criteria for each field inspection are as follows.

Table 1 : The QDS Field Standard

; Standard (per 10 m?)
It Detail
ems etails S RS S
Off-type plants Other varieties of rice plants, No off-type Maximum of Maximum of
including red rice plant one panicle three panicles
Noxi d 1. Echinochl . . . .
oxious weeds chimochioa spp . No noxious Maximum of Maximum of
2. Leptochloa chinensis . .
. weed three panicles five panicles
3. Cyperus iria
Plants infected with 1. Rice Blast
seed-borne diseases 2. Brown spot No more than 50% of rice plants in infected
3. Sheath blight

(6) Procedures and criteria of quality inspection
+ CA or PDAFF inspector shall conduct sampling for quality inspection based on Declaration B submitted
by the producers.

+ The sampling is carried out randomly by the inspectors using a method determined according to the total
quantity of the products. A sample of 700-1,000g is collected, of which 500 g are used for quality inspection
in the laboratory.

+  The main criteria of quality inspection are listed in the table below.

Table 2 : The QDS Seed Quality Standard

Factors Seed Class
FS RS CS
1. Pure seed (Min. %) 98 98 98
2. Inert matter (Max. %) 2 2 2
Weed seeds (Max. number of seeds/500g) 3 5 10
Other crop seeds (Max. number of seeds/500g) 2 3 5
Other rice variety seeds (Max. number of grains/500g) 1 5 15
Red rice (Max. number of grains/500g) 0 2 5
3. Germination rate (Min. %) 85 85 80
4. Moisture content (Max. %) 12 13 14

1.3. Project Sites
Four provinces, Battambang (BB), Kampong Chhnang (KC), Takeo (TK) and Prey Veng (PV)

1.3.1. Climate and crop schedule in the target provinces

The table below shows the climate conditions of the target provinces.



Table 3: Climate conditions of the target provinces (the average of 1999-2021)

Prey Veng Takeo Battambang Kampong Chhnang

Annual precipitation

(mm) 1,642 1,438 1,111 1,414

Max. 272 (Oct) 263 (Oct) 200 (Sep) 245 (Sep)
Min. 12 (Feb) 15 (Feb) 14 (Jan) 10 (Feb)
Average temperature

(°C) 274 274 27.7 27.9

Max. 294 (Apr) 29.1 (Apr) 29.6  (Apr) 30.0 (Apr)
Min. 264 (Dec) 26.3 (Dec) 25.8 (Dec) 26.3 (Dec)

(Source: CLIMATE-DATA.ORG)

The below table shows crop schedule of the target provinces.

Table 4: Crop schedule of the target provinces

1 2 3 4 5 6 7 8 9 10 ¢ 11 ¢ 12

Prey Veng/

Kampong Chhnang SKOB
PRDU

Takeo/ Battambang*
SKOB
PRDU

Dry season Wet season Early wet season
* There is no PRDU variety production in Battambang.

1.4. Counterparts and Implementing Agencies
GDA, PDAFF, District Agricultural Office (DAO), and SPG*

1.5. Duration of Project

The initial duration of the Project is as follows. A six-month extension was proposed by the counterpart (C/P)
and accepted by the JICA Headquarters at the 5th JCC meeting in May 2022. Therefore, Phase I1I of the Project is
extended until June 2023.

Phases Duration
Phase [ October 2017- November 2018
Phase 11 November 2018 — November 2019
Phase IIT [Before] November 2019 — November 2022
[After] November 2019 — June 2023

1.6. Inputs

4 SPGs are subordinate organizations of agricultural cooperatives that are specialized in seed production, however, there are many
Agricultural Cooperatives (ACs) that produce and sell seeds without SPGs. In this project, the term "AC" will be used hereafter to
refer to either SPGs or agricultural cooperatives engaged in seed production, since the beneficiaries include agricultural
cooperatives that do not have SPGs.



1.6.1. Japanese side

(1) Dispatchment of the Japanese experts
The person-month of the dispatched experts shows in the table below. The actual dispatchment is included in the

Appendix.
No. Position Person-month
Cambodia Japan Sub-total
1 Chief Advisor / Seed Business Expert 7.33 4.80 12.13
2 Deputy Chief Advisor / Seed Business Expert 9.13 9.08 18.21
3 Seed Production and Inspection Expert 1.93 2.07 4.00
4 Marketing 5.63 0.10 5.73
5 Ez;e:rilon of seed production and inspection 2.00 745 15.45
6 Farmers Organization Expert/ Marketing 4.27 3.40 7.67
7 Coordinator/ Equipment Procurement Expert 29.64 6.05 35.69
Total 65.93 32.95 98.88
(2) National staff members
The national staffs of the RSPP team are as follows.
No. Placement

1 Administrator

2 National consultant

3 Technical assistant 1

4 Technical assistant 2

5 Marketing assistant 1

6 Marketing assistant 2

7 Driver 1

8 Driver 2

(3) Training in third country
The training was originally scheduled to be conducted in Japan, but due to impact of the COVID19, the training
in Japan became difficult. Therefore, the training was changed to training in a third country. The training in third
country was conducted at the headquarters of the International Rice Research Institute (IRRI) in Philippines from
22 to 28 January 2023 under the theme of rice seed production management system. 10 participants from GDA
(Crop and Seed Department and Rice Crop Department) and 12 from PDAFF in four project provinces participated
(See Activities 2-1. / 2-2. Technical Guidance on Rice Seed Quality Control).

(4) Equipment
The equipment procured by the Project was as follows. Upon completion of the project, all equipment was

provided to counterpart institutions.



Equipment Specification Number Location
ml.lltl-ﬁmctmn Kyocera TASKalfa5550ci 1 | GDA
printer
Computer Microsoft Surface Pro 1 | GDA
Computer Asus A442UA 5 | GDA
Motorcycle YAMAHA SIRIUS 8 | PDAFF (BB, PV)
Motorcycle SUZUKI 8 | PDAFF (KC, TK)
Bopea Sen Chey AC (PV)
Ang Kamping Puoy AC (BB)
Seeder Eli rice seeder 5 | Baphnom Meanchey AC (PV)
O'Saray AC (TK)
Lve Rong Roeung AC (TK)
GDA
PDAFF (Four target provinces)
Moisture meter | SATAKE SS-7 9 | Agricultural Research Station (ARS) (BB, PV)
Baphnom Meanchey AC (PV)
O'Saray AC (TK)
Diaphanoscope | 220V Diaphanoscope 5 lg}]])):FF (Four target provinces)
Electronic . GDA
scale Precision Balance-AND > PDAFF (Four target provinces)
Seeder Lun Heng seeder 2 ]Engznzi/lce;anchey ACEV)
AGROSAW Seed Grader, Model Baphnom Meanchey AC (PV)
Seed grader 2
UC-2 O'Saray AC (TK)
GDA, National Agriculture Laboratory (NAL),, PDAFF (four
provinces)
Tablet Sams.ung Galaxy Tab 20 Baphnom Meanchey AC (PV)
S6 Lite O'Saray AC (TK)
Chamroeun Phal Rieng Kesey AC (BB)
Camseed Pichangva AC (KC)
. Chamroeun Phal Rieng Kesey AC (BB)
Moisture meter | Kett FG521 2 Camseed Pichangva AC (KC)
Seed grader il;lirirsnnhphat 1 | Chamroeun Phal Rieng Kesey AC (BB)
Kubota M6040SU
Tractor Kubota RX220H 1 | Camseed Pichangva AC (KC)
4 wheels trailer

The equipment procured by JICA Cambodia Office is as follows.

Equipment Number Location
Car (Isuzu Mu-x) 1 | GDA
Car (Isuzu D-Max) 1 | GDA
Post-harvesting Baphnom Meanchey AC (PV)
facility(warehouse) 3 | OSaray AC (TK)
Chamroeun Phal Rieng Kesey AC (BB)
Baphnom Meanchey AC (PV)
Drying yard 3 | O'Saray AC (TK)
Chamroeun Phal Rieng Kesey AC (BB)

1.6.2. Cambodian Side

(1) Deployment of Counterparts (C/P)




The Cambodian side deployed 35 staff members as C/Ps as shown in the following table during the

implementation of this Project.

No. Name Department Position

1 Ms. Sin Sophom GDA Deputy Director General

2 Dr. Kong Kea GDA, Department of Rice Crop Director,

3 Dr. Srun Khema GDA, Department of Crop Seed Deputy Director

4 Mr. Chea Sokly GDA, Department of Rice Crop Vice Chief of Research and Training Office,

5 Mr. Prum Vuthy GDA, Department of Rice Crop Vice Chief of Rice-based Farming System Office

6 Ms. Tim Savann GDA, Department of Rice Crop Vice Chief of Rice Seed Management and
Development Office

7 Mr. Nget Sovann GDA, Department of Rice Crop Vice Chief of Rice Seed Development and
Management Office

8 Mr. Sovann Dara GDA, Department of Rice Crop Vice Chief of Rice Post-harvest technology and
Marketing Office

9 Ms. Nget Chanbo GDA, Department of Rice Crop Officer of Rice Seed Development and
Management Office

10 M. Tai Chandara GDA, Department of Crop Seed Deputy Director

11 Mr. Mao Ratthana GDA, Department of Crop Seed Vice Chief of Variety Registration and Seed
Certification Office

12 Mr. Thim Thuok GDA, Department of Crop Seed Vice Chief of Variety Registration and Seed
Certification Office

13 Ms. Phorn Sochea GDA, National Agriculture Laboratory | Officer of National seed lab

14 Ms. Soy Soban GDA, National Agriculture Laboratory | Officer of National seed lab

15 Ms.Vong Phalla GDA, Deputy Director, Department of | Deputy Director

Agricultural Cooperative Promotion

16 Mr. Chhim Vachira PDAFF, Battambang Director of PDAFF, Battambang

17 Mr. Set Vinit PDAFF, Battambang Vice Chief of Agro-industry Office

18 Ms. Pov Lina PDAFF, Battambang Vice Chief of Agronomy Office

19 Mr. Chhin Nun PDAFF, Battambang Officer of Agro-industry Office

20 Ms. Out Pheaktra PDAFF, Battambang Officer of Agricultural Cooperative Office

21 Mr. Ngin Hun PDAFF, Kampong Chhnang Director of PDAFF, Kampong Chhnang

22 Mr. Chea Sophon PDAFF, Kampong Chhnang Chief of Agronomy Office

23 Mr. Huon Lyhor PDAFF, Kampong Chhnang Officer of Agronomy Office

24 Mr. Chum Maochandara | PDAFF, Kampong Chhnang Officer of Agronomy Office

25 Mr. Nhem Sobon PDAFF, Kampong Chhnang Officer of Agronomy Office

26 Mr. Tauch Poch PDAFF, Kampong Chhnang Chief of provincial Agricultural Cooperative
development office

27 Mr. Ouk Samnang PDAFF, Prey Veng Director of PDAFF, Prey Veng

28 Mr. Un Ath PDAFF, Prey Veng Vice Chief of Agricultural Cooperative Office

29 Mr. Hem Setha PDAFF, Prey Veng Officer of Agronomy Office

30 Mr. Mauv Vandara PDAFF, Prey Veng Officer of Agronomy Office

31 Mr. Nhep Srom PDAFF, Takeo Director of PDAFF, Takeo

32 Ms. Mel Chantevy PDAFF, Takeo Chief of Agronomy Office

33 Mr. Chhom Sarith PDAFF, Takeo Officer of Agronomy Office

34 Mr. Chhong Phon PDAFF, Takeo Officer of Agronomy Office

35 Ms. Tuy Rany PDAFF, Takeo Officer of Agronomy Office

(2) Project Office

The Cambodian side provided office space in GDA to the Project and covered utilities costs.




1.7.  Summary of Past JCC
The Joint Coordinating Committee (JCC) of the Project has organized the following meetings

Date Contents

First December 22, 2017 Agreement on Act'lv1ty p1a'Il .
Agreement on Project Design Matrix (PDM)

Agreement on Project Operation

1 2,2018
Second October 2, Amendment to PDM

Report on Activities during Phase 2

Confirmation of Procurement

Agreement on Seed Business Model (Draft)

Reminding of Prompt Confirmation of QDS System by MAFF
Ownership of the Project among Japanese Experts and C/P

Third August 20,2019

Agreement on Work Plan of Phase 3

Report on Activities of Phase 3
Forth August 27, 2021 CPOTT O ACHVILIES 0T FRASE 0
Agreement on Institutionalization of QDS System

Report on Midterm Review
Fifth May 17,2022 The Extension of Project Period
Amendment to PDM

leti f Project Activiti
Sixth March 29, 2023 Completion of Project Activities

Post-Project Activities




2. P

roject Activities

The Project Outputs and Activities are shown in the Table 5.

Table 5: Outputs and Project Activities

Activities

Achievement

Output 1: Capacity of GDA, PDAFF, AC/SPG and private sector is upgraded in the fields of seed production

techniq

ue and its management.

Conduct baseline survey on current
situation and compile/submit a proposal

A baseline survey was conducted in four target provinces in
Phase 1. Together with the results of the status survey and pilot

1-1 for upgrading capacity as well as activities, recommendations were made for capacity
mechanism for rice seed production, development and establishment of mechanisms for rice seed
inspection/ certification. production and quality control.
Conduct baseline survey on quality rice A baseline survey was conducted in four target provinces in
1-2  |seed production and distribution in the Phase 1.
target provinces.
Confirm capacity of existing SPGs and Pilot activities were conducted in Battambang in Phase 1 of the
1-3  |identify tasks ahead for upgrading their project to identify SPG capacities and issues to be addressed to
production capacity. improve these capacities.
Provide training to GDA, PDAFF, The following activities were carried out between Phases 2 and 3:
14 AC/SPG and private sector on seed - Establishment of a technology dissemination system;
production. - Technical guidance (seed production and post-harvest treatment
technology) and improvement of target ACs and seed producers.
Provide training to staff of PDAFF/DAO | Conducted with the Activity 1-4
1-5 | on-rice seed production, in cooperation
with GDA.
Provide rice seed processing equipment/ | The following activities have been implemented in phase 3:
facilities to selected SPGs in conjunction |- Provision of post-harvest processing equipment to target ACs;
1-6 | with training on operation and - Technical guidance on how to operate the equipment;
maintenance - Construction of warehouses and drying yards;
- Technical guidance on warehouse management.
Provide training to SPGs for upgrading Business management capacity building training, including DX
1-7 | their seed business management capacity | support, was provided to target ACs from Phase 2 to Phase 3.
through PDAFF in the target provinces.
Set up mechanism to incorporate market | Since Phase 3, trainings to improve business management skills,
1-8 demands into their rice seed production including marketing, were provided to target ACs.
plan through training to SPGs on
marketing.
Based on the results of above activities, Manual preparation by QDS technical working group and
develop final draft of manual for seed approval by the GDA have been completed.
1-9 | production and seed business

management, and submit to MAFF as a
basis for national guidelines in Cambodia.

Output 2: The rice seed inspection and certification

system are introduced in the target provinces.

Provide training to GDA, PDAFF,

Provided technical guidance on quality control to GDA's DCS

2-1 AC/SPG and private sector on seed quality | staff members, PDAFF CPs, and target ACs during Phase 2 and
inspection and certification. Phase 3 (including the third country training).
Provide training to PDAFF/DAO staff on | Conducted with Activity 2-1
2-2 | seed quality inspection and certification, in
cooperation with GDA
Carry out 1-year trial of QDS system and | Implemented in Phase 2, the general framework of the
2-3  |evaluate the performance for the system was developed other than application procedures.

improvement (end/2019)
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Activities

Achievement

Extend the improved QDS system to other
SPGs in the target provinces and draft
manuals, recommendations on

From Phase 2 to Phase 3, the QDS system was tested and
improved, and the results were reflected in the manuals for
Activities 1-9 and 2-1 and in the Rice Seed Production Roadmap

inspection and certification system in the
target provinces.

2-4 | implementation structure and budget for | 2028.
the national rice seed inspection and
certification system are prepared
(end/2020).
Provide technical support on Began in Phase 3, a roadmap for QDS seed
2.5 implementation of the national rice seed | production was developed in cooperation with GDA.

Output 3: Rice seed business is accelerated in the target provinces.

Conduct baseline survey on rice seed and

The current status of paddy rice and rice seed value chain are

3-1 ddv value chai identified through a baseline survey in Phase 1 in four
paddy vaiue chain target provinces, and through a national-level status survey.
Conduct demonstration activities to show | Implemented from Phase 2 to Phase 3.
30 advantage of utilizing quality rice seeds at | Demonstration activities were conducted in Phase 3 with
SPGs' field establishment of exhibition plots in the 2019 rainy season and
2020 dry season.
Conduct demonstration activities to show | QDS seeds were distributed to rice farmers for demonstration
3-3  |advantage of utilizing quality rice seeds at | cultivation as part of QDS seed promotion in Phase 3.
rice farmer's field
Verify impact of quality rice seed to the Conducted an impact study on QDS seeds in Phase 3 to identify
3.4 productivity, profitability, and quality of | positive impacts and challenges in productivity, quality and
paddy based on the result of 3-2, 3-3. profitability of QDS seeds.
(quality is compared with export standard)
Carry out events/workshop for networking | Business forums were held during Phase 2 and Phase 3 prior to
the stakeholders to identify potential rice | COVID 19.
35 seed business model After COVID 19, a promotional video of QDS seeds was created
(stakeholders include SPGs, paddy and broadcasted.
producers (farmers), seed company/sellers,
rice millers)
Conduct trial for identified rice seed Monitored and evaluated the Activities 1-7, 1-8, and
3-6 | business model, monitor and evaluate the | Outcome 3, starting from Phase 3.
result.
2.1. Output 1 Activities Related to Rice Seed Production Techniques and its Management

Activity 1-1. /1-2. Outcome of baseline surveys

In Phase 1, a baseline survey was conducted to determine the actual status of seed producers, rice seed and paddy

rice quality, and current status and challenges of rice seed and rice value chains in the four target provinces. The

survey consisted of (1) interviews with ACs, (2) rice seed and paddy quality inspections in laboratory under mainly

PDAFF, and (3) rice seed and rice value chain surveys in the four target provinces, and it was conducted by the

project experts and sub-consultants.

Table 6: Outline of the baseline surveys

Items Methodology Interviewees Objective
(1)Interviews with Structured and semi- 40 agricultural cooperatives and |{Understanding the actual situation and
IACs in the target  [structured interviews INGOs, 1 organization status of seed producers in the four target
provinces states
(2)Laboratory Quality inspection of 8 items|Samples of rice seeds and paddy |Current status and issues of rice seed and
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inspections of paddy [for rice seeds and 7 items forfrice in each of the target states (3 |paddy quality in the four target provinces
land rice seeds addy rice samples per province)
(3)Value chain survey [Structured and semi- Stakeholders for rice seeds and
of rice and rice seed [structured interviews rice value chain in the target
rovinces

Current status of the rice seed and rice
value chain in the four target provinces
land identification of key stakeholders

The outcome of the survey identifies the following issues in terms of seed production and quality control (see

Activity 3-1 for more information on the value chain study).

(1) Low and unstable seed quality
In Cambodia, there is an absolute shortage of quality-assured high quality rice seed. This is due to a lack of
quality control in seed production, the absence of a standardized inspection and certification system, and an

undeveloped quality inspection system, all of which must be urgently improved.

(2) Absence of fair price

To increase the production of high quality rice seed, which is more expensive to produce than paddy rice, a fair
price of seed (premium price) is essential to provide an incentive to do so for seed producers. However, paddy rice
producers, who are the seed users, tend to use more seed than necessary because of their insufficient cultivation
techniques. Therefore, they prefer cheaper and lower quality rice seed to reduce their production costs and avoid
purchasing higher price and better quality rice seeds. Those vicious cycle has created a situation in which seed
price does not increase, and in turn, less farmers are interested in producing rice seeds.

While promoting standardized inspections and certification systems, it is important to identify appropriate
cultivation methods (applied seed quantity, fertilizer application, etc.) that use high-quality seeds in a cost-effective

manner, and to educate paddy rice producers.

Activity 1-3. Identification of issue and capacity of seed producers

In Phase 1, the Project conducted trainings on rice seed production as a pilot activity in Battambang Province.
The contents of the training conducted are shown in Table 7.

(1) To confirm the level of knowledge and skills of C/P and seed producers in rice seed production,

(ii) To identify challenges faced by seed producers

(iii) To identify activities and reflection in a detailed plan to be undertaken in Phase 2 and beyond.

Table 7: Pilot activities in Battambang

Batch 1 Batch 2 Batch 3 Batch 4

Item Nursery establishment Transplantation and rice Seed quality inspection Harvesting, post-harvest

and seeding methods field management methods processing and inspection
methods
Date January 25- 26,2018 February 20 — 21, 2018 March 21 —22,2018 April 25 —-26, 2018
Venue Pilot fields Pilot fields National Seed Laboratory, | Alternative plots (Seed
GDA plots, IRRI)

Participants | C/Ps of GDA & PDAFF, | C/Psof GDA & PDAFF, | C/Psof GDA & PDAFF C/Ps of GDA & PDAFF,
DAO staffs and 18 DAO staffs and 18 DAO staffs and 18
representative SPGs in representative SPGs in representative SPGs in
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BB BB BB
Numbers 54 persons S1persons 27 persons 48 persons
Contents + installing flooded * controlling diseases, + sampling products for « estimation of the total
nursery pests and weeds the quality inspections yield based on the yield
+ installing upland * preparation of the fields | -+ sorting out the off-type | components and field
nursery * Transplantation and other varieties sampling

* managing fertilizing * calculation of the purity | * counting the number of
grains

* measuring the weight

and irrigation rate

+ measurement of the
moisture contents of 1000 grains and
+ Germination test conversion of the
moisture contents

* recording the

production data

The outcome reveals as follows
(1) Rice seed production capacity and knowledge level of CPs.

-C/Ps in GDA are mainly young and therefore lack of experiences and technical capacities in seed production.
-C/Ps of PDAFF have extensive experiences at field level but need to be strengthened in terms of systematic
knowledge and capacities in seed production and quality inspection, as well as in their ability to apply and
instruct about these skills.

-There are lack of instructors who can teach on rice varieties, weed and pest control.

(ii) Challenges of seed producers

-Farmers are growing seeds by scattering and random planting, which is not appropriate for seed cultivation
due to lack of human resources, rising labor costs, heavy workloads, and negative impacts by the climate change.
-Line sowing by hands is difficult to guarantee the stable production because of its high costs. Rice transplanting
machines could be an alternative of the line sowing by hands, however, they are also expensive for farmers to
afford (as seen in the example of combine harvesters, there is potential for rice transplanting machines to expand

as a private machine service.).

Those issues identified in the pilot activities were integrated with the results of the current status survey, the
baseline survey, and the value chain survey conducted in Phase 1, and reflected in the detailed activity plan for

Phase 2 and subsequent phases.

Activity 1-4. / 1-5. Provide trainings to GDA, PDAFF and DAO, ACs/SPGs and private sector on

seed production

(1) Capacity development of the C/Ps
Through pilot activities in Phase 1, PDAFF C/Ps were found to have more experiences in rice cultivation, while

GDA C/Ps had a theoretical understanding but few field experiences (see Activity 1-3). Therefore, from Phase 2,

the Project decided not to adopt a cascade method of technology transfer from the Project experts to GDA C/Ps,

and then from GDA C/Ps to PDAFF C/Ps, but all C/Ps have received trainings from the Project at the same time.

Under that approach, the Project experts provided a combination of classroom and hands-on trainings to GDA
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and PDAFF C/Ps during Phase 2 and first half of Phase 3 of the Project. As a result, GDA and PDAFF C/Ps in the
four target provinces gradually gained experiences in seed production techniques to meet the standards of the QDS
system and became able to instruct seed farmers on these techniques.

With the C/Ps' technical skills acquired, GDA and the Project experts decided that the C/Ps alone were sufficient

to implement the activities, and from May 2022, the Project experts were to provide mainly support in the logistical

aspects.
Table 8: List of trainings for counterparts
Participants
Date Training contents Trainer | RSPP
9 * GDA |PDAFF| AC |Others
2019/4/1 TOT*** on rice seed production and field inspection RSPP 6 5 g 0 0
Day 1
2019/4/2 | TOT on rice seed production and field inspection Day 2 RSPP
2019/4/3 | TOT on rice seed production and field inspection Day 3 RSPP
2021/11/12| Refresher training on controlling rice plant diseases RSPP
2021/11/16 Refresher training on techniques for managing QDS RSPP 5 7 0 0 0
system
2021/11/17 Refresher training on techniques for managing QDS RSPP 4 7 0 0 0
system
2021/12/21 Training on AC management capacity assessment to RSPP 3 3 0 0 0
C/Ps
2022/2/15 | The Reflection WS of the RSPP RSPP 7 8 11 0 1%
2022/6/13 | Refresher training on seed quality control RSPP 8 6 0 0
2022/6/23 | Refresher training on the QDS Day1 RSPP 5 9 0 0
2022/6/24 | Refresher training on the QDS Day2 RSPP 4 9 0 0

*The Project for Rice Seed Production and Promotion (RSPP) includes Japanese experts and the national staffs of the Project
** A participant from Cambodia Agricultural Value Chain Program (CAVAC)
*** Training of Trainers (TOT)
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(2) Capacity development of the seed producers

In the latter half of Phase 1, based on the selection criteria determined together with the C/Ps (i.e., (1) have
irrigation facilities, (2) have farmland with potential for expanding seed production, and (3) are willing to conduct
seed production and seed business), one AC in each province, Prey Veng and Battambang was selected and trained
in seed production technology. As a result, although the QDS system had not been established yet, those two ACs
have been able to conduct seed production based on the standards. On the other hand, challenges were found in
post-harvest processing due to lack of facilities and equipment. In addition, the poor business management of the
ACs required the creation of a new seed production business model.

Therefore, in Phase 2, the Project decided to adopt a seed business model centered on a "leading ACs" that would
be responsible for the seed production management, post-harvest processing, and sales (see Activity 3-6 for more
information on the seed business model). Based on the idea, new ACs were re-selected. In addition to meeting the
set selection criteria, the following ACs were selected: Ba Phnom Mean Chey AC in Prey Veng Province, O'saray
AC in Takeo Province, and Chomroun Phal Reang AC in Battambang Province, all of which have stable business
conditions and own land that is available for construction of a 200-ton capacity warehouse and drying yard, which
was planned to be procured. Chomroun Phal Reang Kesei AC in Battambang Province were selected as targets. In
Kampong Chhunan, Anhjanhrong Samey Thmey AC, which already has a warehouse, a drying yard, and a seed

grader, was selected as a target.’

Table 9: Target ACs in each province

Target provinces Phase 1-2 (first half) Phase 2 (latter half) Phase 3
Prey Veng Bopea Sen Chey AC Ba Phnom Mean Chey AC Ba Phnom Mean Chey AC
Takeo NA O'saray AC O'saray AC
Battambang Ang Kamping Puoy AC Chomroun Phal Reang Kesei | Chomroun Phal Reang Kesei
AC AC
Kampong Chhnang NA Anhjanhrong Samey Thmey CamSeed Pichangva AC
AC*

*The seed production could not be done in Anhjanhrong Samey Thmey AC because of draught.

Since the introduction of the QDS system was the first time for both C/Ps and ACs, and careful follow-up was
required, the QDS seed was not produced simultaneously in the four target provinces, but was introduced and C/P

capacity was strengthened in each province in staggered crop phases. In the second phase, activities were gradually

5 As background, during Phase 1 and 2 of the Project, activities for training and preparation of manuals were conducted in selected
PDAFF-recommended ACs in Prey Veng and Battambang provinces in order to secure exhibition plots for cultivation trials and
training of GDA, PDAFF staffs, and SPGs. In the meantime, the framework and standards of the QDS system were also being
developed and modified while conducting baseline surveys and piloting the QDS system. In the process, the Project found the
necessity of constructing a warehouse and drying facility of an appropriate size for drying and storing at least 10 ha of seeds which
is required for the QDS application. Consequently, it requires larger site for a seed grader with larger capacity than originally
envisioned (small-scale specifications from the APPP is not appropriate), which led to more demanding conditions for the
selection of the leading ACs. In Prey Veng and Battambang provinces, the target ACs were changed due to the lack of sufficient
land for the construction of warehouses and drying yards. In Kampong Chhnang, Anhjanhrong Samey Thmey AC had a
warehouse and drying field, but did not have a seed grader, which was not planned to be provided, and it was impossible to obtain
stable water supply due to delays in the construction of irrigation facilities. Therefore, the target AC was changed to CamSeed
Pichangva AC.
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expanded to Ba Phnom Mean Chey AC in Prey Veng, O'saray AC in Takeo, Chomroun Phal Reang Kesei AC in
Battambang, and CamSeed Pichangva AC in Kampong Chhnang in the third phase. Capacity building was
conducted through a combination of classroom and hands-on training, and the seed production technology trainings
based on the seed production at the field and seed quality standards established by the QDS system. The results of
trainings conducted in each province are shown in Table 10 through Table 13. In addition, technical guidance on
post-harvest processing was provided to the ACs. In addition to the trainings, Japanese experts and the Project
national staffs visited fields and other sites as needed to provide technical guidance.

Seed production does not require particularly difficult technology compared to paddy production. The main
differences include the use of appropriate upstream seeds (Foundation seeds (FS), Registered seeds (RS), etc.),
seeding or planting in the manner prescribed by the QDS system, and more rigorous weed control, pest control,
and removal of different plants. In particular, weed and plant-disease control operations require considerable labor,
depending on field conditions, yet these operations are indispensable for passing field inspections and quality
inspections.

Besides basic seed production techniques, the training contents were designed to meet the quality standards of
the QDS system, focusing on the following essential items, in consideration of the above-mentioned characteristics

of seed production.

Seed production techniques in the field

Use of appropriate upstream seed

Ensure seed preemergence

Verify the history of the field (no different varieties planted in the previous cropping season)
Accurately measure the area of the field

Ensure proper segregation of the field from other fields

Ensure proper seeding practices for each seed class

Proper control of designated weeds from the field

Proper removal of different varieties from the field

Proper control of designated diseases before ear emergence

Combine harvesters are to be cleaned prior to harvest

Post-harvest management techniques

Use a grain moisture meter to measure moisture content.
Use of seed graders to remove contaminants

After drying and grading, conduct germination tests
Each product shall be given an individual lot number
Use bags with product information on them

+  Store the product in a dry and cool place
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Table 10: Trainings conducted in Prey Veng

(1) Bopea Sen Chey AC

Participants

Date Contents Trainer RSPP | GDA IPDAFF] AC
2018/10/25 | Training on rice seed production in PV Day 1 GDA 0 2 2 17
2018/10/26 | Training on rice seed production in PV Day 2 GDA 0 2 2 17
2018/11/13 | Training on rice seed production in PV Day 1 GDA 0 2 2 13
2018/11/14 | Training on rice seed production in PV Day 2 GDA 0 2 2 14
2018/12/26 | Training on rice seed production in PV GDA 0 1 3 10
2019/1/22 | Training on rice seed production in PV Day 1 GDA 0 4 3 14
2019/1/23 | Training on rice seed production in PV Day 2 GDA 0 4 3 12

(2) BaPhnom Meanchey AC
. Participants
Date Contents Trainer RSPP | GDA IFD)D AFF] AC
2019/5/2 | Training on rice seed production in PV Day 1 GDA/RSPP| 3 2 2 26
2019/5/3 | Training on rice seed production in PV Day 2 GDA/RSPP| 3 2 2 24
2019/5/27 | Training on rice seed production in PV GDA/RSPP| 6 1 2 19
2019/8/13 | Training on rice seed production in PV Day1 GDA/RSPP| 6 5 3 25
2019/8/14 | Training on rice seed production in PV Day2 GDA/RSPP| 2 4 1 13
2019/11/5 | Training on rice seed production GDA/RSPP| 3 3 1 22
2020/2/3 | Field Day for Seed Production in PV (with TK) GDA/RSPP| 7 3 9 32
2020/3/6 | Feedback Training GDA/RSPP| 7 3 7 13
2020/4/8 | Seed Production Training in PV GDA/RSPP| 3 1 2 14
2022/1/13 | Stock management (seed storing in the warehouse) GDA 0 2 4 2
2022/1/21 | Stock management (seed storing in the warchouse) GDA 0 2 4 0
2022/4/25 | Training on seeding method GDA 0 3 4 5
2022/8/11 | Refresher training on QDS field practices RSPP 3 8 0 2
2022/8/12 | Refresher training on QDS field practices RSPP 3 6 0 1
2022/11/16 | Field day GDA/RSPP| 4 6 3 12
Table 11: Trainings conducted in Takeo
(1) O’saray AC
. Participants

Date Contents Trainer RSPP | GDA ISD AFF| AC
2019/6/16 | Training on rice seed production in TK Day 1 GDA/RSPP| 4 1 2 23
2019/6/17 | Training on rice seed production in TK Day 2 GDA/RSPP| 1 1 2 21
2019/8/27 | Training on rice seed production in TK GDA/RSPP| 1 1 3 14
2019/11/20 | Training on rice seed production in TK Day1 GDA/RSPP| 5 1 3 14
2019/11/21 | Training on rice seed production in TK Day?2 GDA/RSPP| 1 1 3 3
2019/12/26 | 1st Field Day in TK RSPP 3 0 4 22
2020/3/11 | 2nd Field Day in TK GDA/RSPP| 6 3 8 36

2020/4/9 | Seed Production Training in TK GDA/RSPP| 5 1 3 8
2020/4/21 | Seed Production Training in TK RSPP 2 0 6 10
2020/12/10 | Field management training GDA/RSPP| 2 4 2 2
2020/12/23 | Harvest planning GDA/RSPP| 3 3 4 3
2021/09/16 | Field training and monitoring GDA 0 3 4 1
2022/10/05 | Refresher training on QDS system and workflow RSPP 3 0 0 4
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Table 12: Trainings conducted in Battambang

(1) Ang Kamping Pouy AC

Participants

Date Contents Trainer RSPP | GDA |PDAFF] AC
2018/12/19 | Training on rice seed production in BB Day 1 GDA 0 2 2 29
2018/12/20 | Training on rice seed production in BB Day 2 GDA 0 2 2 14

2019/1/15 | Training on rice seed production in BB Day 1 GDA 0 4 4 25
2019/1/16 | Training on rice seed production in BB Day 2 GDA 0 4 4 19
2019/3/26 | Training on rice seed production in BB Day 1 GDA 0 3 4 15
2019/3/27 | Training on rice seed production in BB Day 2 GDA 0 3 3 18
(2) Chamroeunphal RaingKesey AC
. Participants
Date Contents Trainer RSPP | GDA IED AFF] AC
2019/5/8 | Training on rice seed production in BB Day 1 GDA/RSPP| 3 2 0 20
2019/5/9 | Training on rice seed production in BB Day 2 GDA/RSPP| 3 2 0 11
2019/6/14 | Training on rice seed production in BB GDA/RSPP| 4 1 0 20
2019/9/5 | Training on rice seed production in BB Day 1 GDA/RSPP| 6 4 2 21
2019/9/6 | Training on rice seed production in BB Day 2 GDA/RSPP| 4 3 2 4
2021/5/13 | Seed production preparation training RSPP 4 0 2 10
2021/8/29 | Harvest and post-harvest orientation RSPP 2 3 3
2021/9/7 | Workshop on seed processing facility GDA/RSPP| 2 3 4
2021/12/30 | Training on how to use the seed grader RSPP 4 6 4
2022/4/7 | Training on internal seed quality test for AC RSPP 3 0 0
2022/4/29 | Field day GDA/RSPP| 2 7 4 44
2022/10/13 | Refresher training on QDS system and workflow RSPP 3 0 0
2022/11/30 | Field day GDA/RSPP| 4 6 2
Table 13: Trainings conducted in Kampong Chhnang
(2) CamSeed
. Participants
Date Contents Trainer RSPP | GDA IED AFF] AC
2021/5/6 | Seed production preparation training GDA/RSPP| 7 4 5 6
2021/5/11 | Seed production preparation training RSPP 4 0 3 4
2021/5/12 | Seed production preparation training RSPP 4 0 6 4
2021/9/2 | Harvest and post-harvest orientation RSPP 1 3 4 6
2021/9/9 | Technical training on harvest & post-harvest RSPP 2 3 3 4
2022/6/2 | Refresh training on QDS rice seed production GDA 0 3 3 13
2022/6/2 | Refresh training on QDS rice seed production GDA 0 3 3 13
2022/9/20 | Internal quality control RSPP 1 0 0 5
2022/9/21 | Internal quality control RSPP 1 0 0 5
2022/10/13 | Refresher training on QDS system and workflow RSPP 3 0 0 3
2022/12/21 | Post-harvest management (Lot split and merge) RSPP 3 0 0 5
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(3) Improvement of seed production techniques

Table 14 shows the results of the passing rate of samples produced under the control of the ACs in the four target
provinces in FY2021 and FY2022 and submitted for quality inspections, calculated on the basis of the area of
production. The results showed that 91% of the seed samples (12 samples out of 133 samples failed) met the QDS
standards based on harvested area, although some samples did not meet the standards for purity, weed species®,
and different varieties’. In particular, red rice, which reduces the visual quality of white rice, was previously
detected in many fields, but after the trainings, it was almost no longer detected above the standard. This is the
result of thorough post-harvest quality control and voluntary germination tests conducted by the ACs. In addition,
as shown in Table 36 below, the results of interviews with farmers indicate that the stable germination rate has led

to a high evaluation of seed quality by seed purchasers.

¢ Contaminants (straw, grass, etc.) were contained, which can usually be removed by re-sorting the seeds.

7 The results of the Project's investigations indicated that the problem was due to the quality of upstream seeds (RS) and insufficient
field management by the growers. The detection standard for off type contamination is 15 grains or less per 500 g (approximately
15,000 seeds), and if more than one heterosis per 1,000 plants is detected in the field, the standard will not be met. Therefore, it is
important to carefully remove off types multiple times in the field with the closest attention to detail.
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Table 14: The results of the seed inspections (FY2021 and FY2022)

' Tested  Sample  Passing Reasons of failure (number of samples) Harvested Passing
Year Variety  Class amount
samples  passed rate Purity Weed Off-type Germination ~ area (ha) (ke)
PV 2021D SKOB CS 4 4 100% 2.87 11,240
KC 2021D SKOB CS 10 10 100% 7.18 17,338
KC 202D SKOB RS 1 1 100% 0.5 NA
PV 2021W  PRDU CS 6 6 100% 6.4 9,980
PV 2021W  PRDU RS 2 2 100% 0.78 1,100
TK 2021W  SKOB CS 4 4 100% 2.08 5,581
TK 2021W  PRDU CS 5 2 40% 1 3 11 8,496
BB 2021W  SKOB CS 7 7 100% 9.15 2,647
BB 2021W  SKOB RS 1 1 100% 0.75 2,315
KC 2021W  SKOB CS 14 14 100% 10.48 42,793
KC 2021W  SKOB RS 2 2 100% 0.63 3,024
KC 2021W  PRDU CS 7 7 100% 5.6 11,212
KC 2021W  PRDU RS 2 2 100% 0.75 1,113
BB 2021E  SKOB CS 5 4 80% 1 1 6.4 16,610
BB 2022E SKOB CS 10 10 100% 12 32,379
KC 2022E SKOB CS 14 14 100% 10.69 39,060
BB 2022W  SKOB CS 1 1 100% 1.5 34,405
KC 2022W  PRDU CS 9 8 89% 1 1 10.7 31,560
PV 2022W  PRDU CS 10 6 60% 4 13.5 14,880
PV 2022W  PRDU RS 1 1 100% 0.5 1,490
TK 2022W  SKOB RS 1 1 100% 0.5 1,200
TK 2022W  PRDU CS 5 3 60% 2 9.3 11,180
TK 2022W  PRDU RS 1 0 0% 1 0.5 0
KC 2022W  PRDU RS 2 2 100% 1.5 2,700
KC 2022W  SKOB RS 1 1 100% 1 1,740
KC 2022W  SKOB CS 8 8 100% 5.8 16,660
BB 2022W  SKOB RS 1 - - 0.5 1,258
PV 2022D SKOB CS 3 - - 23 10,220
PV 2022D OM CS 6 - - 10.3 62,080
Total 133 121 91% 2 1 12 0

*Passing rate is calculated based on the harvested area.
BB= Battambang, KC=Kampong Chhnang, TK=Takeo, PV=Prey Veng
W=wet season, D=dry season, EW=early wet season, PRDU=PhKar Rumdoul, SKOB=Sen Kra Oub-01, SPDO= Sen Pidor

variety, OM= OM5451

The total number of failures does not equal the total number of reasons for failure because a single sample may have failed multiple

items.

"-" did not complete inspections as of April 2023. Also, the total number of inspections does not include samples undergoing
inspection.

As described above, as a result of the classroom and in-field seed production technology trainings and

instructions provided through the Project, the seed production and post-harvest processing techniques of the target

ACs were improved, leading to improved outcome of quality inspection. However, in order to continue maintaining

the seed quality in the future, voluntary field and quality control needs to be strictly enforced.
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(4) Achievement of seed production plan

Table 15 compares the actual production area based on the production plan of the target ACs (items described
in Declaration A in the QDS system (see 1.2.4. Outline of the QDS system)). As indicated by the results, the ACs
did not produce as planned, and there were many cases of withdrawal or discontinuation of production in the
middle of production. Throughout Phase 3, the Project continued to provide technical supports for seed production,
and when production was discontinued, GDA staffs, PDAFF staffs, and target ACs were interviewed about the
background, and preventive measures were implemented for those cases that could be prevented. In the processes,
the Project discovered that there were three main backgrounds behind the withdrawal and discontinuation of
production.

The first is production withdrawal that can be prevented and is due to failure to comply the production methods

specified in the QDS system. Typical examples include production by hand broadcasting (scattering), seed
production in fields that had produced different varieties in the previous cropping season, and declaring a
discontinuance for fields that actually meet the QDS standards due to lack of understanding by GDA or PDAFF
staff (corresponding to A in the table below). However, the cancellation of OM seed production for the 2022 dry
season crop in Prey Veng Province was a special case. During the preparation period, MAFF instructed the AC to
produce the OM seed, and the AC started producing the OM seed but were not informed about whether they needed
to apply for the QDS system. Later, GDA officials instructed them to produce the seed as the QDS seed, although
half of the plots had already been hand broadcasting, so those plots had to be withdrawn from the QDS seed
production.

The second is uncontrollable cancellations due to climate reasons, disasters, etc. This is specified as an external

factor in PDM Indicator 1-b. Typical examples include: heavy rainfall causing seeds and seedlings to be swept
away or outbreaks of pathogenic insects originating from the heavy rainfall, and contrarily, insufficient irrigation
water due to lack of rainfall. There were also several cases of insufficient water supply during the cultivation period
due to the unavailability of private companies managing irrigation canals. Discussions on this issue were held with
the State Water Resources and Meteorology Department, but did not succeed in changing the decision of the
companies managing the canals. Other cases were also observed in Battambang Province during the 2022 wet
season, such as the sudden start of canal construction without prior notice from the government, which resulted in
the unavailability of irrigation water and the failure of seed production as planned (corresponding to B in the table

below).

The third is_the voluntary decision by ACs to cancel the seed production, which has become apparent as the
management capacity of ACs has improved and as the standards of the QDS system have become more widely
known. The most common of those are cases where seed producers and laborers are unable to afford the labor
required to manage fields to meet the QDS standards due to health problems of seed producers and laborers. As a
consequence, these are cases where the AC or seed producer has made a business decision that switching from
seed production to paddy rice production, which is less economically demanding, is better than hiring agricultural
labor to replace the growers. The Project considered such a decision to be an economic decision for the target ACs
and decided to respect it. In another case, in the production of SKOB seeds for the 2022 dry-season in Prey Veng
province, a customer who wanted to purchase seeds requested to accelerate the delivery of the seeds even if they
were not produced in accordance with the QDS system, and the AC had to cancel the submission of documents

related to the QDS system, which was time-consuming for them.
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In light of these considerations, the inclusion of cancellations voluntarily determined by ACs, such as external
factors, in the non-achievement of PDM Indicator 1-b, "Compared to the planned volume, at least 80% of rice
seeds produced" to measure the improvement in seed production capacity of the parties involved, which is
Outcome 1, is not appropriate, and is equivalent to uncontrolled production cancellations (This corresponds to C

in the table below).

Table 15: Comparison of the QDS seed production plan and the actual production

Variety Season Planned area | Seeded area Harvested Arga—based
(Planted month year) (ha) (ha) area (ha) achievement Causes
rate (%)
Ba Phnom Mean Chey AC, PV
SKOB-WS (Jun 2020) 30.00 14.45 4.15 13.8% A
PRDU-WS (Jun 2020) 11.00 11.00 7.38 67.1% A
SKOB-DS (Nov 2020) 10.00 10.00 10.00 100.0%
PRDU-WS (Jun 2021) 11.00 10.10 6.40 58.2% A
SKOB-DS (Dec 2021) 10.00 10.00 2.87 28.7% A
PRDU-WS (Jun 2022) 14.50 14.50 13.50 93.1%
OM-DS (Dec 2022) 23.10 10.30 10.30 44.6% A
SKOB-DS (Dec 2022) 5.30 2.30 2.30 43.4% C
O'saray AC, TK
SKOB-EW (Jun 2020) 10.00 11.88 7.12 71.2% A
PRDU-WS (Jun 2020) 10.61 10.61 3.84 36.2% A
SKOB-WS (Sep 2020) 10.00 10.00 7.07 70.7% A
SKOB-WS (Aug 2021) 10.31 1.81 2.08 20.2% B
PRDU-WS (Aug 2021) 11.00 11.50 11.00 100.0%
SKOB-WS (Jun 2022) 11.28 10.94 3.00 26.6% B
PRDU-WS (Aug 2022) 10.00 11.50 9.30 93.0%
Chomroun Phal Reang Kesei AC, BB
SKOB-EW (May 2021) 10.00 11.70 6.40 64.0% A
SKOB-WS (Sep 2021) 10.60 10.95 9.15 86.3%
SKOB-EW (May 2022) 15.90 15.90 12.00 75.5% B
SKOB-WS (Sep 2022) 6.50 1.50 1.50 23.1% C
CamSeed Pichangva AC, KC
SKOB-WS (Jun 2021) 10.00 10.57 10.48 104.8%
PRUD-WS (Jun 2021) 10.00 10.00 5.60 56.0% B
SKOB-DS (Oct 2021) 10.00 10.00 7.18 71.8% B
SKOB-EW (Jun 2022) 10.32 10.69 10.69 103.6%
PRDU-WS (Jul 2022) 10.20 10.70 10.70 104.9%
SKOB-WS (Sep 2022) 5.80 5.80 5.80 100.0%

Blue column shows the non-achievement, A: Preventable withdrawal, B: Uncontrollable cancellations due to
climate reasons, disasters, etc, C: Voluntarily cancellation by the ACs, WS: Wet season, DS: Dry season, EW:
Early wet season

From the above, in the years when seed production in accordance with the QDS system was introduced, such as
the 2020 production in Prey Veng and Takeo provinces and the 2021 production in Battambang and Kompong

Tunan provinces, the production plan was not achieved due to lack of understanding of the QDS system and lack

of technology by the parties involved. However, in 2022 production, the main causes of the cancellations were

unpreventable, and although the PDM Indicator 1-b indicator itself was not achieved, the achievement of Outcome

1 can be considered not to be impeded (PDM Indicator 1-b).
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(5) Challenges of the QDS seed production

In terms of the QDS seed production quantity, the QDS seed production across the four target provinces has
been steadily increasing (Table 16).

However, regarding the harvested area achievements shown in Table 17, there are two provinces (Takeo and
Battambang) that have not achieved PDM Indicator 1-c, "produce 20 ha of QDS standard seed per year," as of
2022. In considering the reasons for this non-achievement of 20 ha per year, the Project again cites the reasons for
the cancellations in production plan discussed above.

In the planned seed production in Table 15, the harvested area for the 2022 wet season in Takeo Province (the
area circled in bold) was 12.3 ha. Of this, about 9 ha of SKOB were cancelled because of "B: Unavoidable
cancellations due to bad weather or disasters". Similarly, in Battambang Province, in the 2022 crop season (wet
season and early wet season), there were fields where the QDS seed production for both crop seasons (SKOB-
EWS and SKOB-WS) was cancelled because of either "B: Unavoidable cancellation due to bad weather or
disaster" or "C: Voluntary decision by the ACs". The reasons for these cancellations (B and C) were

As discussed earlier, such cancellations (B and C) have nothing to do with the seed production capacity of the

ACs. Based on the above, neither Takeo nor Battambang ACs that did not meet the 20ha harvested area can be

attributed to seed production capacity (PDM Indicator 1-¢).

Table 16: Quantity of the QDS seed production in 2020-22 (ton)

2020 2021 2022
Prey Veng 54 21 23
Takeo 26 14 14
Battambang - 19 36
Kampong Chhnang - 71 86
Total 80 125 159

Table 17 : Achievement of the QDS seed production in 2020-22 (harvested area, ha)

2020 2021 2022
Prey Veng 21.53 9.27 26.10
Takeo 18.03 13.08 12.30
Battambang - 15.55 13.50
Kampong Chhnang - 23.26 27.19
Total 39.56 61.16 | 79.09

One issue tied to "B: Unavoidable cancellations due to bad weather or disasters" is the unstable cultivation
environment. As already mentioned, water supply from irrigation canals is unstable in many fields, making it
difficult to plan their production. Many farmers produce CS by direct seeding and hand broadcasting instead of
line sowing to reduce labor costs. However, water management after seeding is important in direct seeding, and if
the necessary water supply from irrigation or rainfall is not available at this time, the possibility of production
failure will be high. In particular, when water supply is delayed and fields are exposed to direct sunlight, drought-
tolerant weeds tend to grow, making weed control more difficult, and in some cases, fields fail to meet the QDS
standards. Currently, there are few fields in Cambodia that have access to a stable water supply, and the seed

production that meets the QDS standards is inevitably subject to weather and other conditions. Therefore, it is
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desirable to prioritize the development of fields dedicated to seed production.

Further exploring "C: Cancellation voluntarily decided by the ACs", such cancellations relate to the essential
issue of guiding the expansion of the production of quality seed in Cambodia (the Overall Goal). For seed producers,
the cost of production is higher than that of paddy rice, even though there is no significant difference in the
transaction price of seed produced under the QDS standard and that of ordinary seed (together, see Activity 3-4 (2)
Impact on Profitability). In addition, producers bear the costs of the QDS system application, inspections, and the
QDS tags. In combination with that, the opportunity cost of QDS system audits are also an issue. The administrative
services of the GDA/PDAFF for examination and inspection are not smooth, and the long time required for the
QDS tag issuance often does not meet the needs of seed buyers who want prompt delivery in time for the sowing
season. In other words, the business environment for the QDS seed production at present is more expensive and
there is a risk of missing customers (opportunity loss). In these circumstances, it is reasonable and understandable
for the target ACs to avoid or suspend the QDS seed production as they obtain their management and marketing

capabilities.

(6) Challenges of the upstream seeds

In Phase 1 and 2, the Project utilized training plots to provide technical instructions on high quality seed
production. However, despite the seeds produced in those training plots, quality inspection according to the
standards of the QDS system showed that all samples did not meet the standards (Table 17).

In particular, abnormal values were observed for different varieties and red rice, and the Project suspected the
quality of upstream seeds (RS) used on the plots, so the Project decided to collect samples from the Agricultural
Research Station (ARS), which produces RS, for inspection. In addition, samples were collected from the Local
Agricultural Research and Extension Center (LAREC), a Non-Governmental Organization (NGO) in Kampong
Chhnang Province that produces RS with its own quality standards, as a comparison. The results showed that with
the exception of the seed produced at LAREC, the samples did not meet the QDS standards for purity, varieties,
and red rice.

Producing high quality CS from low quality upstream seed is impossible. In response to the above results, the
Project took the following measures: (1) upstream seed purchased from LAREC should be used by the target ACs,
and (2) when using seed other than (1) above, the quality of the seed should be inspected in advance using the
standards and inspection methods of the QDS system, and only seed meeting the standards should be used. Before
the Project completion, all the target ACs in the four provinces have started to produce RS in-house, using seeds
purchased from the Cambodian Agricultural Research and Development Institute (CARDI), and producing RS in
accordance with the QDS standards. So far, they have not yet achieved in-house production of all the required RS,

however, the ACs are well aware of the importance of upstream seed quality.
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Table 18: The results of the seed quality inspections in 2018 and 2019

. Products Upstream  Purity Weed Other Off- R_ed Germ. Moisture
Samples Province  Year seeds crops type rice ratio contents
Variety Class Seed class (%) (grains)  (grains)  (grains)  (grains) (%) (%)

Training plot A BTB 2019 SKOB CS RS 96.9 0 0 6 0 95.0 12.9
Training plot B BTB 2019 SKOB CS RS 94.7 1 0 10 0 96.3 129
Training plot C PV 2019 SKOB CS RS 99.6 0 0 41 35 na 11.7
Training plot D PV 2019 SKOB CS RS 98.6 1 0 236 45 95.0 113
Toul Samraong ARS BTB 2019 SKOB RS FS 99.0 0 0 110 106 92.0 9.8
Polous ARS PV 2019 SKOB RS FS na. 0 0 3 32 57.6 129
LAREC (NGO) KC 2018 SKOB RS FS 99.6 0 0 0 0 93.0 124
LAREC (NGO) KC 2018 SKOB CS RS 99.8 0 0 0 0 97.0 12.5
QDS standard of FS - - - FS BS 98.0 3 2 1 0 85.0 12.0
QDS standard of RS - - - RS BS/FS 98.0 5] 3 5] 2 85.0 13.0
QDS standard of CS - - - CS FS/IRS 98.0 10 5] 15 5] 80.0 14.0

Activity 1-6. Provision and technical trainings of rice seed processing equipment

(1) Produrement of post-harvest machinery

Most seed producers use a domestic cleaner provided by government-related projects. However, the
performance is low, capable of removing large inert matter such as rice straw, and unsuitable for cleaning QDS.
Therefore, RSPP provided a rice seed cleaner to the ACs, except the AC in Kampong Chhnang Province, which
already had a Vietnamese-made cleaner. Instead of a cleaner, RSPP provided a tractor and carrying cart to the AC
in Kampong Chhnang. Since the production fields of the AC are spread over a wide area, transportation of fresh

seeds to the drying yard after harvesting was a problem.

Table 19: Procured Post-harvest machineries

Province AC Item Date

Prey Veng Baphnom AGROSAW Jan 2021
Meanchey AC Seed Grader (Model UC-2)

Takeo O'Saray AC AGROSAW Jan 2021

Seed Grader (Model UC-2)

Battambang Chamroeun Phal PHU MINH PHAT March 2022
Riang Kesey AC Seed Grader (Model LS-1.5)

Kampong Chhnang Camseed Kubota May 2022
Pichangva AC Tractor (M6040SU Rotary, RX220H)

(2) Instruction on machinery operation

After procuring and installing the seed cleaner, RSPP provided training on operation and maintenance methods
by inviting a professional engineer. Immediately after the starting operation, the seed cleaning process took a long
time due to poor operation experiences. After starting the operation, we found several problems, and the provider
performed the necessary repairs and replaced parts within the warranty. It is now working usually. The maximum
processing capacity of the seed cleaner is 2 MT per hour, but the speed of the processing capacity depends on the
paddy condition. The ACs made operational adjustments under the guidance of the RSPP experts, and they can
now operate at 1 to 1.5 MT/hour.

In each AC, the seed graders are also properly maintained. The AC in Prey Veng handles several varieties of rice

seed, including SKOB, PRDU, and OM5451. Before sorting different varieties, the seed grader is thoroughly
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cleaned to prevent contamination of different varieties. In the past, they cleaned only the screen where sorting was
performed, but now they thoroughly clean other parts of the machine to minimize the risk of contamination with
different varieties.

The challenge for the future is to secure sufficient funds to systematically renew the seed cleaner before they
reach the end of their service life (about ten years). Each AC is in good financial condition and can secure sufficient

funds for equipment renewal.

(3) Construction of warehouse and drying yard
The ACs in Prey Veng, Takeo, and Battambang did not have adequate post-harvest processing and storage
facilities, resulting in poor seed quality. Therefore, RSPP provided them with a 200 MT capacity warehouse and

drying yard.

Table 20: Construction of warehouse and drying yard

Province AC Facilities
Prey Veng Baphnom Warehouse 20m x 12m
Meanchey AC Drying yard 23m x 16.4m
Takeo O'Saray AC Warehouse 20m x 12m
Drying yard 25m x 15m
Battambang Chamroeun Phal | Warehouse 20m x 12m
Riang Kesey AC | Drying yard 25m x 15m

(4) Instruction on warehouse management

After constructing the above facilities, RSPP conducted training on storage management and inventory control
for AC personnel. The training on storage management included instructions on temperature and humidity control
and allocation of the products. As a result, the ACs stack the seed sacks neatly by lot on pallets at a distance from
the walls, where temperature and humidity can easily increase.

In addition, all ACs use inventory control cards (Stock Cards) and keep inventory records, and they are now able
to use to control products by lot. In addition, RSPP provided tablets for inventory management. While the ACs in
Takeo and Kampong Chhnang manage their inventory with them, the ACs in Prey Veng and Battambang still use

paper-based inventory.
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Before the warehouse management trainings After the warehouse management trainings

Activity 1-7. Capacity enhancement of rice seed business management

(1) Activities in Phase 2

In Phase 2, bookkeeping and business management trainings were conducted regularly to the target ACs in the

four target provinces with the involvement of C/Ps from GDA and PDAFF. The trainings mainly included: 1) basic
cycle of seed business management (PDCA cycle applied to seed business) and its application method, 2) recording
cash in and out during the cropping season, 3) preparation of simple profit and loss statement at the end of the
cropping season, 4) analysis of the profit and loss statement, and 5) preparation of farm management plans based
on 4) above. As a result of the trainings, the participating target ACs gained a certain level of understanding of the
basic cycle and management methods of the seed business, but the following issues were identified.

When analyzing profit-and-loss statements and identifying areas for improvement, many concluded that labor

costs are reduced by using family labor. It was apparent that they were not in the habit of considering family

labor as a labor cost.

The idea of expanding the scale of management through capital investment (e.g., agricultural machinery,
warehouses, drying facilities, etc.) was not considered by many of the participants. The training tended to be
limited to the allocation of current management resources (including internalization of labor costs, as
mentioned above) to improve farming operations.

One of the challenges for the training was the poor facilitation skills of the training instructors in the area of
profit-and-loss statement analysis and farm management planning based on the profit-and-loss statement. In
particular, the analysis of income statements and farm management plans required decisions on the cost of
seed production (not only items but also appropriate quantities) and the feasibility of sales targets, which
required support from practical experience in business, management, and agriculture and were beyond the

scope and experience of C/Ps.

27



(2) Activities in Phase 3: implementation of digital transformation under COVID influences

In Cambodia, profit and loss statements had to be prepared in a format specified for agricultural cooperatives.
Therefore, to tackle the issuers identified related to profit-and-loss statement in Phase 2, the Project asked to
cooperate in Phase 3 with the Department of Agricultural Cooperative Promotion (DACP), which specializes in
this area and had provided support for other JICA project®. As activities, bookkeeping training and business

management training were provided to the target cooperatives, complementing the marketing training (Activity 1-

8). First, prior to the start of the trainings, the Project encouraged the ACs in the four target provinces to assign

personnel for quality control, post-harvest processing, and sales, etc. The ACs, with the support of the Project,

assigned personnel necessary for rice seed production and sales. The Project then decided to provide necessary

capacity building training to each person in charge (PDM Indicator 1-e).

However, due to the impact of the COVID after April 2020, Japanese experts were not able to travel to Cambodia,
and the trainings had to be conducted remotely through local staffs. Against this background, the Project decided
to add digital transformation (DX) supports to the above training plan for improving business management capacity.

To start the DX support, 20 tablets (Samsung Galaxy Tab S6 Lite) were purchased with the Project funds and
distributed to the target participants.

Table 21: The list of tablets distribution

Members who received a tablet Organization

1 Ms. Srun Khema GDA
2 Mr. Thim Thuk GDA
3 Mr. Hem Setha PDAFF (PV)
4 Mr. Ouk Samnang PDAFF (PV)
5 Ms. Mel Chantevy PDAFF (TK)
6 Mr. Sieng Ren PDAFF (TK)
7 Mr. Chum Maochandara PDAFF (KC)
8 Mr. Chum Maochandara PDAFF (KC)
9 Ms. Pov Lina PDAFF (BB)
10 | Mr. Chhin Nun PDAFF (BB)
11 Mr. Chea Sokly GDA
12 Mr. Sovann Dara GDA
13 Mr. Prum Vuthy GDA
14 Ms. Phorn Sochea NAL
15 Mr. Khun Saem Target ACs (PV)
16 Mr. Savoen Pat Target ACs (TK)
17 Mr. Bun Sothun Target ACs (KC)
18 Mr. Soun Leng Target ACs (BB)
19 As it is a demonstration machine for training GDA

purposes, it was used by the project during the

project period and provided to GDA upon

completion of the project.
20 Same above GDA

8 Project for Establishing Business Oriented Agricultural Cooperative Models, May 2014- May 2019
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Using the tablets provided, the following supports were implemented based on the contents of Phase 2 of the
support for rice seed business management.

Utilization and recording of the cash book for recording deposits and withdrawals of agricultural cooperatives
for those in charge of accounting at the cooperatives.
Recording the farm records of rice seed production in the field and post-harvest processing management for
those in charge of production management at agricultural cooperatives.
Recording of rice seed stock management and sales records for sales staff of ACs
Visualization of seed business earnings and production planning based on the above records

*  Preparation of annual financial reports and support for holding annual general meetings in collaboration with
DACP

The cash book, field/post-harvest management, and stock management/sales records were all formatted by the
Project based on the results of Phase 2 of the trainings, and the cash book was developed in Excel on the assumption
that the books would be recorded on a computer. The Project did not provide the computers and requested that the
ACs prepare them. Although the target AC in Battambang Province was late in preparing the computer, the ACs
in the four target provinces provided their own computers at their own expense and participated in the trainings.
The format for field/post-harvest processing management and stock management/sales records were developed
using Google spreadsheets, which are easy to handle on tablets, to enable bookkeeping at any location, such as in
the field or warehouse.

However, the Project found that providing one tablet was not sufficient to make effective use of the tablets. The
staffing within the cooperatives is such that the person in charge of field management and the person in charge of
stock management are usually different, and because of this, the tablet recording locations are also separated from
the field and the warehouse. Due to the lack of tablets, stock management staffs were forced to use paper-based
recording. Therefore, to further promote the DX use, the Project distributed one more inexpensive tablet (Huawei
MatePad 10.4 2022) to each of the target ACs.

Format of bookkeeping Field/post-harvesting management recording format
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DACP C/P is teaching how to prepare the annual
financial report in accordance with the official format

Stock and sales management recording format

The Project decided that DX supports would continue after 2021, when Japanese experts resume full-scale travel
to the region. Furthermore, at the 5th JCC, it was decided to have a DACP staff actively participate in providing
business management training, which has been an issue for training providers. In response to the above, the project
promoted DX capacity building for DACP staff themselves, while the DACP staff were mainly responsible for
preparing annual reports and supporting annual reporting sessions at the target ACs.

As a result of the above supports, the target ACs submitted their annual reports and held their annual general

assemblies from February to March 2023. During the assemblies, the ACs reviewed their business plans, including

the rice seed business, and discussed their plans for the coming year (PDM Indicator 1-d).

Table 22: Achievement of the business management trainings

Target ACs Prey Veng Takeo Battambang Kampong Chhnang
Period 2020/12/24~2023/2/20 | 2021/2/3~2023/1/26 2021/11/3~2023/1/24 | 2021/6/23~2023/2/22
Numbers of 12 12 13 17
tramnings

Total

participants 50 36 48 62

from the ACs

(3) Collaboration with Cambodia-Japan Cooperation Center

The ACs in Kampong Chhnang Province, where the level of understanding was particularly high and progress
was being made in DX support related to Activities 1-7, requested to receive training in efficient and effective
business management. The project worked with the Cambodia-Japan Cooperation Center (CJCC) to provide
additional training on August 25-26, 2022, including promotion of understanding of business models and

preparation of business and financial management plans.

Activity 1-8. Marketing trainings for seed business operation

In Phase 3, when the target ACs were able to produce the QDS seeds, the Project launched a survey of potential

customers for the QDS seeds and marketing trainings for the target ACs to assist them in sales of the QDS seeds.
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(1) Survey of potential customers for the QDS seeds and trial distribution of QDS seeds
(coordinated with Activity 3-3)

In the survey of potential customers, interviews were conducted with the Cambodian Rice Association (CRF)
and introductions were made to large rice millers for export in northern Cambodia, and a list of rice producers in
the 10-1000 ha scale was compiled from the rice millers. Since medium to large rice producers also showed interest
in the QDS seeds, the Project decided to distribute the QDS seeds produced by the target ACs to rice producers and
conduct demonstration activities (conducted within Activity 3-3) in order to increase awareness of the QDS seeds.
First, information on trial distribution of the QDS seeds was shared mainly with the target ACs in Battambang and

Kampong Chhnang provinces, which are close to the location of the list of rice producers.

Figure 2: The location of potential customers

Table 23: List of potential customers

No. |Name Place Paddy field  |Notes

1 Loss Loeurn Moung Russei, BB Broker

2 |PeuChap Moung Russei 100 ha SKOB, Demonstration plot sown on 15 Apr.
3 Bong Pet Moung Russei 50 ha SKOB

4 Bong Roaun Moung Russei 40 ha SKOB

5 Chen Moung Russei 80 ha SKOB

6 Bang Pek Moung Russei 100 ha SKOB

7 IPek’s brothers/ sisters  [Moung Russei 400 ha SKOB

8 Bang Tuy Moung Russei 60 ha SKOB

9 Bang Kong Moung Russei 50 ha SKOB
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No. |Name Place Paddy field  |Notes

10  |Che Pheak Moung Russei 20 ha Not conscious about quality control

11 |Che Ny & Theum Ny [Moung Russei 10 ha Also collect paddy from neighbors, Interested in

Neang Kong,

12 |Chan Kim That Moung Russei Seed dealer Agri-shop in front of ABA Bank

13 [Roeut Sary Thma Kol, BB IBroker

14 [Eung Heang Hy (Seang [Preah Netr Preah, BM 300 ha or 1,000 |SKOB, some field rent to other farmers, producing

Hy?) ha high quality paddy, referred by Mr. Roeut and Mr.
Chao.

15 |May Chubaan [Thma Kol?

16  [Chao Thy Thma Kol, BB IBroker

17  |San Sambath Preah Netr Preah 1,000 ha SKOB, producing high quality paddy.

18  |Cheang Raum Preah Netr Preah 30 ha SKOB and OM5451.

19 |Che Ley Lvea, Bavel, BB Broker She has her own transport. Interested in selling seed.

20  |Chhuon Mang Lvea, Bavel, BB 20 ha SKOB, Che Ley’s paddy producer.

21  |Leuk Nay Lvea, Bavel, BB 15 ha SKOB, Che Ley’s paddy producer.

22 |Sao Moeun Lvea, Bavel, BB 20 ha SKOB, Che Ley’s paddy producer.

23 |Sao Sen Lvea, Bavel, BB 15 ha SKOB, Che Ley’s paddy producer.

24 |Che Keo (Bun Savuth) [Lvea, Bavel, BB 25 ha SKOB, Che Ley’s paddy producer.

25  |Chhuong Cham Lvea, Bavel, BB 10 ha SKOB, Che Ley’s paddy producer.

26 |Yeay Ry IBavel, BB IBroker

27  |Samnang Veasna IReam Samnap V. Lvea C. |[nput shop, SKOB, limited interest in dealing seed
IBavel 10 ha

28  |Chhuon Ream Samnap V. Lvea C. 26 ha SKOB
Bavel

29  |Chek Bunrak Daun Nhem V. Lvea C. |15 ha SKOB
Bavel

30 |Chen Chantra IMongkul Borei, BM IBroker

31 |AC Chht Hov Mongkul Borei 1,000 ha SKOB and OM5451

32 [I Vet Banteay Neang  [Mongkul Borei Seed dealer

33 |Yam Sam (Chhoung  [Thma Puok, BM Seed dealer PRDU

|Vann)

34  [Teop Vilay Bakan, PS Broker

35 Kim Bakan 10 ha SKOB

36  [Krit & Kosal Bakan Broker

37 [Song Bakan 5 ha Somali

38 [Nang Bakan 6 ha Somali, SKOB

39 |Roeum IBakan 10 ha Somali, SKOB

40 |Art IBakan 10 ha Somali, SKOB

41  [Soeum Bakan 8 ha Somali

42 |Roat Bakan 6 ha Somali

43 |Pher Bakan 5 ha Somali

44 |Bo Channa Rolea B’er, KCH Broker

45 [Im Srey Neat Rolea B’er 30 ha Kravan. She also sale seeds.

46 |Yeay Chhean Rolea B’er 20 ha Kravan

47 |Heang Hay Rolea B’er 40 ha Kravan

(2) Marketing trainings (coordinated with Activity 3-3)

The ACs, which had traditionally practiced a passive sales approach of selling to nearby customers without sales
promotion, did not have much experience in proactively reaching out to new customers. The Project conducted
trainings on sales pricing and marketing necessary for sales activities for the ACs in the four target provinces, and
prepared a manual. The specific contents of the manual are as follows.

* Production planning based on market demands
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Understanding of product characteristics (SWOT analysis, 4PS) and development of sales tools
Customer list management and sales promotion

*  Setting sales prices and sales targets based on break-even point calculations

In November 2022, the Project also re-planned an on-the-job training (OJT) type marketing trainings in the seed
business, which are linked to Activity 3-3, Quality Seed Demonstration Activity. Specifically, a list of medium- and
large-scale seed buyers was developed, and the QDS seeds were distributed according to the list to be used for
paddy rice production. The Project then took the initiative to accompany the marketing staff of the target ACs to
interview them about the results of the QDS seed use and to conduct marketing sales for the following year.

At the same time, QDS seed promotion events were organized in the fields of Kampot Province where the QDS
seed trial distribution activities were conducted (see Activity 3-3 for details on the QDS seed trial distribution). At
the event, ACs in Takeo Province conducted the QDS seed sales activities with the support of the Project in order
to promote the QDS seed sales to paddy rice farmers and to improve the marketing capacity of the ACs. As a result,
arice-producing cooperative and a rice miller in Kampot Province decided to purchase the QDS seeds, respectively,
and signed a sales contract. The AC sells 10 tons of PRDU seed at 2,700 Riel/kg (including delivery charge) to the
cooperative, and sells 5 tons of the same variety at 2,400 Riel/kg (delivery charge to be borne by the buyer) to the
rice miller’.

Similarly, a QDS seed promotion event was held in Prey Veng Province, where trial distribution activities were
conducted in December of the same year, with the participation of rice farmers. At the event, marketing
representatives from the AC in Prey Veng explained about the QDS seeds and sold the seeds at 2,700 Riel/kg.
These direct sales activities by the target ACs included preparation of sales tools such as brochures identifying the
activities of the ACs and the QDS seeds and business cards with the contact information of the person in charge,
which had been an issue at the past business forums. Those activities such as visiting export rice millers and fir
brokers and ultimately finding rice farmers are difficult for the ACs by themselves to carry out. However, managing
customers so that they continue to purchase rice once they have been captured is possible. Furthermore, as

awareness of the QDS system increases in the market, inquiries from potential customers can be expected .

Activity 1-9. Development of manuals for seed production and seed business management

(1) Establishment of QDS Working Group
The QDS system has been introduced in Africa and South Asia by FAO since 2006, though the Cambodian

government's project by IRRI and the Asian Development Bank (ADB), which has been supporting rice seed
production in Cambodia, has adopted a different standard and inspection method. Therefore, in establishing the
QDS system, the GDA and its development partners in rice seed production (this Project by JICA,
CAVAC/Australian Agency for International Development (AusAID), IRRI, the Climate Resilient Rice
Commercialization Sector Development Program (Rice-SDP)/ADB), and established a QDS Working Group.
Under this working group, work was conducted on designing the QDS system, setting quality standards, and

° Interviews with target ACs conducted in January 2023 indicated that home-grown seed are mostly sold less than 2,000 riel/kg.
19 Information on the QDS business certification providers (name, location, and contact information) is available on the GDA's
official website, which is open to the public.
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unifying inspection methods. The results of these discussions were compiled into manuals to ensure that the

contents follow the current rice seed production situation in Cambodia.

(2) Elaboration of the QDS manuals
Based on discussions in the working group, the Project and the CAVAC took the lead in developing a " Quality
Declared Seed System (QDS) for Rice Seed Production and Business Manual." The GDA has officially adopted

and endorsed the QDS system as a set of procedures and standards written on the manual (PDM Indicator 1-a).
Based on the contents of the above manual, the "Technical Guideline for Rice Seed Quality Inspection Conforming
to the Quality Declared Seed System (QDS)" was also developed by the Project in cooperation with CAVAC as a

teaching tool for the trainings of field and quality inspectors required by the QDS system (PDM Indicator 2-a).

The manuals provide detailed information on procedures, methods, and reporting methods for field and quality

inspections, and have been used in trainings and other activities of GDA and PDAFF inspectors.

Along with the above manuals and guidelines for the QDS system, the Project has prepared a "Rice Seed

Production Manual" (PDM Indicator 1-a). This manual is a compilation of training materials used by the Project

in seed production trainings and explains the technical highlights for producing seeds of QDS standard quality. It
is a technical manual that could be used in the future when promoting and expanding the QDS system, and it is

expected to contribute to improving the quality of rice seed in Cambodia as a whole when it is widely used by rice

seed producers.
Table 24: List of the manuals
English name Khmer name Publisher | Target readers
1/ Quality Declared Seed System | U AsSmHMMNRNS QDS All
(QDS) for Rice Seed m (U.5.6) Working stakeholders
Production and Business NENURGRH{YSHM i Group
AUy
5 Technical Guideline for Rice  1ENUAIANTANSIUIGHA QDS Inspectors of
Seed Quality Inspection ISRAMIESNSH]A  Working | GDA,
Conforming to the Quality ansmn Group PDAFF
Declared Seed System (QDS) | FNUDR{tyisNgUF St
SIHWNMNONSAM
(U.A.N)
3| Rice Seed Production Manual ’iﬁf_]ﬁﬁﬁﬂﬂ S ﬁﬁﬁﬁ (Usi™ The RSPP | Rice seed
(Conforming to the Quality gigm 8} L3138 team producers
Declared System (QDS) for | TH[UNSHISIHANMN
Cambodia) DRSAMAYS (UA.N)
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2.2. Output 2 Activity Related to Rice Seed Inspection and Certification System

Activity 2-1./ 2-2. Trainings of rice seed quality inspection

(1) Technical trainings on the quality inspections

In the past, rice seed production has been conducted by agricultural cooperatives and government agricultural
research stations (ARS) with supports of other development partners. However, baseline surveys and pilot activities
conducted during Phase 1 of the Project revealed that few producers had a clear understanding of how to conduct
field inspections and quality inspections, and thus, appropriate field inspections and quality inspections had not
been conducted. Some producers submitted seed samples to the National Agriculture Laboratory (NAL), a
inspection laboratory under GDA, but did not receive reports on the inspection results and sold rice seed without
any information on quality. Thus, the inspection system for rice seed was not well developed, and except for some
inspectors at NAL, the C/Ps at GDA and PDAFF did not have sufficient skills and experience in field and quality
inspection of rice seed.

Therefore, the Project conducted a three-day QDS inspector training in June and December 2019 respectively
by using the QDS Seed Quality Inspection Manual as the teaching material (see Activity 1-9 for more information
on the manuals). The training was attended by C/Ps from GDA and PDAFF, and they acquired knowledge and
skills in field and laboratory quality inspections based on the standards and procedures of the QDS system, while
utilizing the provided inspection equipment. The main contents of the training were as follows.

Overview and objectives of the QDS system (purpose of inspection, inspection criteria, inspection procedures,
how to prepare inspection reports, etc.)

Field inspection in the QDS system (methods of field selection, inspection methods, identification of weeds,
different varieties, etc.)

Quality inspection in the QDS system (Sampling methods, inspection methods, methods to identify inert

matter, weed seeds, diseased seeds, off-type, red rice, etc., moisture test, germination test, etc.)

As a result of the training, the GDA and PDAFF C/Ps who participated in the training, with the technical
assistance of the Project, were able to continue to inspect actual fields and samples, and to conduct inspections
using the methods prescribed by the QDS system. Since most of the C/Ps who participated in the training were
technical staffs specializing in rice production, they were able to learn rice seed inspection techniques without
problems, but it took them a lot of time to fully understand the operation of the QDS system. Therefore, the Project
conducted several instruction and assessment tests on the operation of the QDS system for GDA and PDAFF staffs,
and in the end, all GDA and PDAFF C/Ps who participated in the Project achieved a passing score of 80% or
higher (Table 24, PDM Indicators 2-b).
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Table 25: Technical trainings on the QDS inspections for GDA and PDAFF

L . Participants
Date Training contents Trainer
RSPP | GDA |PDAFF| AC |Others
2019/6/19 | TOT on Seed Quality Inspection to C/P on Day1 RSPP 7 8 0 0
2019/6/20 | TOT on Seed Quality Inspection to C/P on Day2 RSPP 5 8 0 0
2019/6/21 | TOT on Seed Quality Inspection to C/P on Day3 RSPP 5 8 0 0
2019/12/18| TOT for QDS Inspector (Lecture) on Day1 RSPP 5 17 32 0 8
2019/12/19| TOT for QDS Inspector (Field) on Day2 RSPP 5 13 32 0 2
2019/12/20| TOT for QDS Inspector (Lab.) onDay3 RSPP 5 14 32 0 2
2022/2/16 | Training on seed quality inspections for PDAFF RSPP/GDA| 2 4 0 0
2022/6/13 | Refresher training on seed quality control RSPP 8 0 0

Table 26: Results of Assessment Test for GDA and PDAFF staffs

(Unit: Score)

Section 2022/2/15 2022/9/12 2022/10/5
Section 1: Procedure of the QDS System 42 4.0 49
Section 2: Field Requirement 3.0 33 47
Section 3: Field Inspection 2.8 3.6 49
Section 4: Seed Quality Test 2.6 4.1 5.0
Section 5: QDS work management 1.1 2.7 4.9

(2) Providing inspection equipment and trainings

*The average score of 10 GDA C/Ps and 14 PDAFF C/Ps, full score of each section is 5.

The Project provided PDAFF in the four target provinces with a set of inspection equipment needed for quality

inspections (to be conducted in the laboratory/lab after harvesting) and provided instruction on equipment using

during the training on quality inspection techniques. We also witnessed the actual inspections and provided

technical guidance. As a result, PDAFF inspectors in the four target provinces gained experiences in a sufficient

number of inspections and were able to properly use the equipment and conduct inspections with high accuracy

(PDM Indicator 2-¢).
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Table 27: Number of samples inspected by inspectors of PDAFF

(include field and laboratory inspections)

2019 2020 2021 2022
Prey Veng 20 28 10 22
Takeo - 36 10 17
Battambang - - 11 14
Kampong Chhnang 9 4 14 51

The inspection equipment provided and the purposes for which it was used are as follows.
+  Digital Grain Moisture meter: to measure the moisture content of a sample.
¢ Purity workboard: used to detect different varieties of rice and red rice.

¢ Multi-Functional Precision Balance: to weigh samples and inert matter to calculate purity.

Table 28: List of provided equipment for the laboratory inspection

Equipment Model Amount Location Date
o ) 4 PDAFF (PV, TK, KC, BB) June-July 2019
Digital grain -
. SATAKE SS-7 2 ARS in Toul Samraong and Po Loas Nov. 2022
Moisture Meter
1 GDA March 2023
. 220V 4 PDAFF (PV, TK, KC, BB) June-July 2019
Purity workboard Diaphanoscope 1 GDA March 2023
Multi-Functional Precision 4 PDAFF (PV, TK, KC, BB) June-July 2019
Precision Balance Balanace-AND 1 GDA March 2023

(3) Achievement of trainings and challenges

As a result of the provision of inspection equipment and technical trainings on quality inspection, PDAFF
inspectors in the four target provinces have been able to conduct field inspections and quality inspections with a
high degree of accuracy. They are also able to accurately prepare reports on inspection results. However, there is
still some variation in determinations among inspectors, especially in quality inspections. The Project instructed
inspectors to make more accurate assessments by checking and discussing with multiple inspectors when it is
difficult to judge different types of products, and other. In the future, to ensure more uniformity in inspection
accuracy, a system of licensing inspectors and periodic technical training for inspectors should be established (see

7.3.1. Seed production and seed business management).

(4) Training in third country

1) Outline of the training

The training program on "Rice Seed Production Management System" was held at IRRI Headquarters in the
Philippines from January 22 to January 28, 2023. IRRI Headquarters is a research institute that actively accepts

trainees from various countries and has a well-developed training system. During the training period, the
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participants also visited relevant public institutions under the jurisdiction of the Philippine Department of
Agriculture (Bureau of Plan Industry, National Seed Industry Council, etc.) to learn about the actual production
management from upstream to downstream seeds and the operation of the seed certification system. In the latter
half of the training, the C/Ps of GDA and PDAFF shared their future vision for rice seed production management

based on what they learned during the training.

2) Participants
10 C/Ps from GDA and 12 PDAFF C/Ps from the target provinces participated the training.

Table 29: List of participants

No. Name Organization Position
Ms. Sin Sophorn GDA Deputy Director General
2 | Dr. Srun Khema GDA, Department of Crop Seed Deputy Director
Mr. Tai Chandara GDA, Department of Crop Seed Deputy Director
. Vice Chief of Variety Registration and Seed
4 | Mr. Thim Thuok GDA, Department of Crop Seed Certification Office
5 | Mr. Prum Vuthy GDA, Department of Rice Crop le%ecghlef of Rice-based Farming System
. Vice Chief of Rice Post-harvest technology
6 | Mr. Sovann Dara GDA, Department of Rice Crop and Marketing Office
7 | Mr. Chea Sokly GDA, Department of Rice Crop Vice Chief of Research and Training Office
. Officer of Rice Seed Development and
8 | Ms. Nget Chanbo GDA, Department of Rice Crop Management Office
. Vice Chief of Rice Seed Development and
9 | Mr. Nget Sovann GDA, Department of Rice Crop Management Office
10 | Ms. Tim Savann GDA, Department of Rice Crop Vice Chief of Rice Seed Management and
Development Office

11

Mr. OUK Samnang

PDAFF, Prey Veng

Director

12 | Mr. Hem Setha PDAFF, Prey Veng Officer of Agronomy Office
13 | Mr. Mauv Vandara PDAFF, Prey Veng Officer of Agronomy Office
14 | Mr. Chuon Bunthoeut PDAFF, Battambang Chief of horticulture unit in Agronomy, Office
15 | Ms. Pov Lina PDAFF, Battambang Vice Chief of Agronomy Office
16 | Mr. Set Vinit PDAFF, Battambang Vice Chief of Agro-industry Office
17 | Ms. Mel Channtevy PDAFF, Takeo Chief of Agronomy Office
18 | Mr. Chhorn Sarith PDAFF, Takeo Officer of Agronomy Office
19 | Mr. Chhong Phon PDAFF, Takeo Officer of Agronomy Office
20 | Mr. Tauch Poch PDAFF Chhnang Chief of provincial AC development office
21 | Mr. Nhem Sobon PDAFF, Kampong Chhnang Officer of Agronomy Office
22 | Mr. Huon Lyhor PDAFF, Kampong Chhnang Officer of Agronomy Office
3) Achievement of the training

In the Philippines, public institutions are responsible for the operation and management of the system for seed
production management. On the other hand, Cambodia has introduced a QDS system with minimal involvement
of public institutions due to limited government budget. The training participants recognized the need for the
Cambodian government to secure the minimum budget necessary to maintain the QDS system, as well as for the
government to continue to develop human resources of relevant institutions and to improve and operate the law.

In particular, public institutions in the Philippines clearly stipulate which laws and regulations under which
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organizations are operated. Also, in the seed certification and inspection system, each relevant organization has
detailed regulations on its operation and management methods, and public organizations are operating and
managing in accordance with the regulations. In contrast, since the DCS has just been established, the specific
operation of the system has not yet been fully legally established, and the operation is being carried out in a state
of exploration. In the future, it is necessary to develop in detail the necessary regulations for the operation of the

seed law in Cambodia.

Analysis of rice seed in Cambodia Hearing the national seed certification Learning about hybrid seeds from the
system in Philippine private company

Activity 2-3. Trial of the QDS system

In Phase 2, the Project, in collaboration with relevant development partners, designed the QDS system according

to actual conditions in Cambodia, as requested by the GDA in the latter half of Phase 1. While designing the QDS
system, the Project, together with GDA and PDAFF C/Ps, provided trainings to the target ACs in Prey Veng
Province on rice seed production in line with the standards of the QDS system. Additionally, the development of a
QDS seed production and business manual that provides an overall picture of the QDS system and a QDS seed
quality inspection manual that provides technical guidelines for quality inspections were conducted at the same
time, and issues raised at the production sites in Prey Veng Province were repeatedly reflected in the manual (see
also Activity 1-9). As a result, the framework and manuals of the QDS system were generally put in place, and the
QDS system was ready for full-scale implementation.

On the other hand, the launch of the Department of Crop Seed, the operator and administrator of the QDS system,
was not accomplished during the se. On the other hand, the launch of the DCS, the operator and administrator of
the QDS system, was not accomplished during Phase 2. The reason for the delay was that the DCS was initially
planned to be established as a unit within the DRC, where the procedures within the Ministry would be simplified.
However, in anticipation of handling seeds of crops other than rice in the future, MAFF was decided to launch
DCS as separated department. This required time for discussions and procedures within the Ministry for the
establishment of the new department. Other issues such as the consolidation of seed-related departments scattered
throughout MAFF and the establishment of the organizational structure, scope of work, and authority of the DCS
took time for discussions and procedures within the government of Cambodia. Consequently, the procedures for
applying for the QDS system and the identification of the process and role of labeling seeds that have passed the

final inspection were left untouched in the second phase of the project.
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Activity 2-4./ 2-5. Technical assistance and enforcement of the QDS system

From the second to the third period, the QDS system was tested and improved, and the results were reflected in
the manuals for Activities 1-9 and 2-1. From the third period onward, the QDS system was implemented, and
technology transfer was conducted in cooperation with GDA and PDAFF to enable target ACs to carry out the

processes such as applications and voluntary inspections in accordance with the QDS system.

(1) Capacity development of the ACs in the QDS system

Technology transfer for the QDS seed production was described in Activities 1-4, 1-5, 2-1, and 2-2. From Phase
3, in addition to these activities, periodic monitoring was conducted on the level of adoption of the technology. In
the monitoring, the QDS seed production process was divided into (1) planning, (2) preparation, (3) field
management, (4) harvesting, (5) post-harvest processing, and (6) sales management, and a checklist was used to
confirm whether the ACs in the four target provinces correctly understood and were operating the system. The
results showed a certain level of understanding from 2021 onward, and by November 2022, all ACs had achieved
a level of understanding of 80% or higher (PDM Indicator 2-d).

Table 30: The results of the periodic monitoring on ACs (November, 2022)

Unit : Score
DS seed

[()Qro dusc(:ieon Prey Veng Takeo Battambang Kampong Chhnang

1. Planning 3.80 3.40 2.40 3.40
2. Preparation 4.00 4.00 3.75 4.00
3. Cultivation 4.00 3.75 3.50 3.75
4. Harvesting 4.00 4.00 3.44 4.00
5. Processing 4.00 4.00 3.50 4.00
6. Marketing 3.11 3.63 3.13 3.25
Total 2291 22.78 19.72 22.40

* Score 4: possible to manage without the supports from the Project, score 3: Almost possible to manage without the supports
from the Project, score 2: possible to manage with the supports from the Project. Score 1: impossible to manage
The full score of each process is four and 24 in total. 80% understanding scores 19.2.
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Table 31: Progress on the AC’s understanding of the QDS system

(2) Development of Rice Seed Roadmap 2028

In Phase 3 of the project, the Department of Crop Seed was officially launched and the operation of the QDS
system has begun. The Project has started to support the Department of Crop Seed in developing an action plan for
the sustainable operation of the QDS system and its expansion after the completion of the Project.

Furthermore, at the 5th JCC held in May 2022, it was decided that the production target of the QDS seed by
2028 is 30% of milled rice for export. In response to this decision, the Project, together with the Department of
Crop Seeds, discussed more specific numerical targets and methods to achieve the target, and the results were

compiled into the "Rice Seed Roadmap 2028" (see 4.4 Road Map for the proliferation of rice seeds).
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2.3. Output 3 Activities Related to Acceleration of Rice Seed Business

Activity 3-1. Baseline survey on rice seed and paddy value chain

During Phase 1, from January to May 2018, a rice seed and rice value chain survey was conducted to understand
the current status and challenges of them. The results revealed that there was a shortage in the number of seed
distributors who could trade at a fair price, and that although demand for quality seeds was high, their supply was

absolutely insufficient (see attached document prepared by the Technical Cooperation: Baseline Survey Report).

Figure 3: Value chain of the rice seed in Cambodia

Activity 3-2. Demonstration activities in the exhibition plots to indicate the usefulness of QDS seed

utilization
(1) Demonstration plots showing the effectiveness of the QDS seed utilization

In the Prey Veng province, where the QDS system has been piloted throughout Phase 2 of the Project,
demonstration fields were installed in November 2019 to demonstrate the usefulness of the QDS seed use. The
fields were installed on 0.5 hectares (SKOB seeds) of seed-producers who were particularly enthusiastic about
their field management among the members of the ACs. In this demonstration fields, transplanting was done using
a rice transplanter (seeding rate of 40 kg/ha), and the farmers were asked to carefully manage their fields in order
to serve as an example of seed cultivation.

In February 2020, at the harvest time, PDAFF officials from Takeo Province, which planned to introduce the
QDS system in the same year, and members of the target ACs were invited, and PDAFF and members of the target
ACs from Prey Veng Province explained the management methods, purity, and other advantages of the QDS seed
cultivation system (four GDA officials, nine PDAFF officials from Prey Veng and Takeo, and 10 members from
the target ACs in Prey Veng and Takeo participated in this demonstration activity).

The yield of this demonstration fields was 4,101 kg/ha, indicating that with careful field management at a
seeding rate of 40 kg/ha, sufficient yield could be achieved. For reference, the yield of the same field, grown by
the same producer in the wet season of 2019 at 80 kg/ha seeding rate (using a power seeder), was 2,789 kg/ha.
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Through this activity, the PDAFF and ACs participants in Takeo who visited the demonstration fields learned the
differences among the QDS seed, non-QDS seed and paddy rice cultivation, and that yields could be achieved even

at low seeding rates if good seeds were used and the fields were managed properly.

(2) Demonstration activities at the government's Agricultural Research Station (ARS)

At the JCC in May 2022, GDA requested that QDS seed production in ARS would be included in the Project
activities in order to promote and raise awareness of the QDS seeds. The Project agreed to this because GDA could
demonstrate their capacity building by taking the lead in the QDS seed production, and GDA led the establishment
of the QDS seed demonstration fields in ARS in Prey Veng and Battambang Provinces starting in August 2022.

The production results from the ARS demonstration fields are shown in Table 32. The initial quality test results
of the QDS seed produced at ARS in Prey Veng Province were failing, but after retesting with a re-collected sample,
it passed. This reaffirms the issue that the quality of inspections varied among inspectors (see Activities 2-1/2-2

and 7.3.2. Quality inspection for details).

Table 32 : Results of QDS seed production in ARS demonstration fields

Van.ety Planned | Seeded Istfield |2ndfield |Harvested Harvested | Final Laboratory
(variety-WS area (ha) |area(ha) |inspection |inspection | area (ha) amount | product inspection
(month-year) P P oMy v P
PRDU-WS .
Prey Veng (Aug 22) 2.50 2.50 Pass Pass 2.50 9.16 7.6 | Fail/Pass*
SKOB-WS 0.60 0.60 Pass Pass 0.60 0.83 0.64 | Fail/Pass*
(Sep 22)
Battam PRDU-WS
5.00 5.00 P P 5.00 11.42 - -
bang (Aug 22) ass ass
SKOB-WS 10.00 10.00 Pass Pass 10.00 34.81 23.28 Pass
(Sep 22)

*First laboratory inspection failed but different sample from the same lot passed the second laboratory inspection.
Process of PRDU in Battambang has not been completed by April 2023.

In terms of public awareness, a field day was held in ARS in Prey Veng Province on November 16, 2022 and in
Battambang Province on November 30, 2022 to promote the QDS seeds. Each of these events assembled 36 and
57 stakeholders in Prey Veng and Battambang Provinces, respectively. The Project, GDA C/Ps and ARS personnel
explained to the participants how the QDS seeds were produced and the advantages of using the QDS seeds. Many

of the participants expressed interests in the use of QDS seed as a result.
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IA total of 36 people attended the field day held [The field day, held at ARS' demonstration fields
at ARS' demonstration fields in Prey Veng, in Battambang, was attended by 57 participants,
including neighboring farmers' cooperatives and [including nearby cooperatives and rice farmers.
rice farmers.

Activity 3-3. Demonstration activities of quality seeds in rice farmers' fields

(1) Demonstration activities for paddy rice production using QDS seeds

From Phase2, for the purpose of confirming the superiority of using high quality seeds, the QDS seeds produced
by the ACs were used to cultivate paddy rice in the demonstration fields.

In Cambodia, direct sowing, in which the seed is sown directly into the paddy field without seedling production
and rice planting, has become widespread in recent years, with many farmers sowing at a rate of 150 kg/ha or more.
This is much higher than the widely recommended 20-40 kg/ha for sowing in Japan. Consequently, farmers in
Cambodia are burdened with the cost of purchasing seeds, which is an obstacle to investing in quality seeds for
paddy rice. Against this background, the following activities were conducted to demonstrate paddy rice production
using QDS seeds.

(1) Confirmation of the appropriate seeding quantity for paddy rice production using the QDS seeds.

(2) Comparison of yield and quality between home bred seed and the QDS seed to demonstrate the effectiveness

of seed that meets the QDS standard.

1. Identification of appropriate seeding rates
A total of five demonstration fields were established in three provinces during the 2019 wet season and 2020
dry season to compare yields of direct seeded cultivation with the QDS seeding amounts of 40 kg/ha, 60 kg/ha, 80
kg/ha, and 100 kg/ha. The results showed that while yields decreased slightly at 40 kg/ha seeding rate, there was
no significant difference in yields at 60-100 kg/ha seeding rate. One of the reasons for this is that the QDS seed has
a high germination rate of more than 80%, which allows a sufficient number of plants to be secured even with a
small amount of seed. This no difference in yield indicates that the introduction of the QDS seed can reduce the

seeding quantity to about 60 kg/ha in paddy rice production.
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Table 33: Comparison of seeding rate and yield in the demonstration fields

(unit: kg/ha)

Province Season Seeding rate
40 kg/ha 60 kg/ha 80 kg/ha 100 kg/ha
Prey Veng 2019W 2,289 3,253 3,364 3,585
Battambang 2019W 5,343 5,390 4,640 5,013
Takeo 2019W 4,873 5,441 5,549 5212
Prey Veng 2020D 1,930 2,429 2,536 2,830
Takeo 2020D 3,207 3226 3,673 3,399
Average 3,528 3,948 3,952 4,128
Rate* — 1.12 1.00 1.04

W: wet season, D: dry season
*Rate shows increasing rate based on the left column. For example, increasing rate between seeding rate of 60kg/ha and
80kg/ha is one and does not show significant difference.

1l. Use and yield of QDS standard seed

Table 34 shows the results of a comparison of QDS seed and farmers' home bred seed produced under the same
conditions. The results show that yields were higher in the plots where QDS seed was used in four of the five plots,
except in Takeo Province. The yield of QDS seed plots was lower in the plots in Takeo, but since the plots were
produced using farmers' fields, there could be errors due to field conditions, etc. With the exception of plot B in
Battambang Province, there were no significant differences in yields. One factor may be that the germination rate
of even home bred seeds might be as high as that of QDS seeds. In any case, the use of QDS seed did not
significantly increase yields, although yields tended to increase slightly.

Table 34: Comparison of yield in the demonstration fields (2021)

Province Season  Seeding rate QDS Farmer's seed  Yield change
Kampong Chhnang A 2021D 100kg/ha 2,094 1,726 21.3%
Kampong Chhnang B 2021D 100kg/ha 2,904 2,398 21.1%
Takeo 2021D 80kg/ha 4,464 5,176 -13.8%
Battambang A 2021D 100kg/ha 4,805 4,492 7.0%
Battambang B 2021D 60kg/ha 5,043 3,367 49.8%

W: wet season, D: dry season

iii.  Use of the QDS seed and rice quality

Table 35 compares the quality of paddy rice (brown rice) produced using the QDS seed (CS) in the
demonstration fields with that of paddy rice grown in the farmers' fields using self-seeded seed. The results showed
that a large amount of red rice was detected in the rice produced by the home bred seeds, while very little red rice

was detected in the rice from the demonstration fields using QDS seeds.
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Table 35: Result of quality inspection of paddy (Brown rice)

Original Sample  Moisture Perfect Damaged Dead Colored Red
Sample Province  Year Seed amount  contents grains grain grain grain rice
Variety _ Class (€] (%) (%) (%) (%) (%) (%)
Demo plot PV 2019W SKOB CS 425.63 13.33 85.25 11.57 0.21 249 0.47
Demo plot BTB 2019W SKOB CS 454.63 12.90 90.13 7.27 0.25 2.35 0.00

Farmer's plot PV 2019W SKOB FaS*  120.97 12.00 82.09 11.37 0.24 1.49 4.80

*FaS: Farmer's home bred seed

(2) Demonstration activities to promote market awareness (coordinated with Activity 1-8)

The QDS system is a new inspection and certification system (or more precisely, a declaration system to
report quality) for rice seed established through the Project, and at the launch of the system, there were no market
participants who were aware of its existence. In Phase 3 of the Project, when ACs gradually became able to produce
and distribute the QDS seeds in the market, the Project began activities to promote market awareness of the QDS
system and QDS seeds.

Specifically, QDS seeds were distributed for free to rice farmers along with the customers list created in the
marketing activities described in Activity 1-8, and paddy rice was produced in the demonstration plots to promote
the QDS seed system. At the same time, a questionnaire survey was conducted among participating rice farmers
to obtain feedback on seed quality and other issues.

A total of 24 farmers (9 farmers for the 2021-2022 dry season crop and 15 farmers for the 2022 wet season
crop) participated in the trial distribution activities, producing paddy rice using seeds that met the QDS standard
produced by the ACs. The area of the trial fields was about 0.5 ha, and the cultivation method was the usual method
used by each farmer. Based on the results of the demonstration fields in Activity 3-2, the seeding rate was set at 80

kg/ha. However, some farmers sowed about 100 kg/ha of seeds if they wished.

1. Results of Trial Distribution Activities

After the trial distribution activities were completed, the Project interviewed the participated farmers (Table
36). As a result, 20 out of 24 farmers answered that they would "purchase" or "probably purchase" QDS seed for
the next crop (see Q5). One farmer answered that he would "probably not purchase" QDS seed, and he answered
that he could use the QDS seed used in the trial for the next crop. Good germination rate was highly evaluated as
a reason for using QDS standard seeds for the next crop as well (see Q1). Purity was also highly rated (see Q2),
although many farmers pointed out that this was due to the fact that there was less weed contamination by using
QDS seed. Other factors regarding the occurrence of disease were also evaluated positively, but the evaluation was
lower than for the other items, suggesting that even if the seeds were not infected with an infectious disease, various
factors in subsequent cultivation could cause the disease to occur.

Seven of the 24 farmers were positive about the use of QDS seeds, despite the lower yields, especially for

germination rate and purity. Summarizing the satisfaction scores from Q1 to Q3, the average satisfaction score was

over 80% (20.96 out of 25 points), indicating the high level of satisfaction with QDS seeds among farmers who

participated in the trial distribution activities (PDM Indicator 3-a).
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Table 36: Results of demonstration with QDS seeds

No. Province | Variety | Area | Yield* | Q1 | @ | @3 | @4 | Q5 [ Total
2021-22 Dry season
1|Kg Thom SKOBO01 | 0.40ha 4 19
2|Kg Thom SKOBO! | 0.55ha 3 21
3|Siem Reap SKOBO1 | 0.40ha 4 18
4|Siem Reap SKOBO01 | 0.60ha 4 23
5|Banteay Meanchey | SKOBO1 0.35ha 4 24
6|Banteay Meanchey | SKOBO1 | 0.50ha 3 21
7|Banteay Meanchey | SKOBO1 0.50ha 4 24
8|Pursat SKOBO! | 0.50ha 4 23
9|Pursat SKOBO01 | 0.50ha 4 22
2022 Wet season
10{Kampong Cham PRDU 0.50ha 4 4 22
11{Kampong Cham PRDU 0.50ha 4 4 21
12|Kampong Cham SKOBO01 | 0.45ha 4 4 21
13| Tboung Khmum PRDU 0.50ha 4 4 23
14|Prey Veng PRDU 0.50ha 4 4 21
15|Prey Veng PRDU 0.45ha 4 3 4 20
16/Svay Rieng PRDU 0.50ha 4 4 4 21
17|Svay Rieng PRDU 0.50ha 4 4 4 21
18| Takeo PRDU 0.50ha 3 4 4 4 19
19|Kampot PRDU 0.45ha 4 4 4 4 21
20|Kampot PRDU 0.50ha 4 4 4 4 20
21|{Kampong Thom SKOBO01 | 0.50ha 4 3 4 4 20
22|Kampong Thom SKOBO01 | 0.45ha 137%| 4 4 4 4 4 20
23|Kampong Thom SKOBO! | 0.65ha 118%| 4 4 3 4 4 19
24|Battambang SKOBO01 | 0.50ha 124%| 4 4 4 3 4 19
Average 114%| 4.58 | 421 | 421 | 3.83 | 4.13 | 20.96

*the yield of the demonstration divided by the yield
of the previous year (%)
Q1: How was the germination of the QDS seed? 1. Very poor, 2. Poor, 3. Fair, 4. Good, 5. Very good

Q2: How was the purity of the QDS seed? 1. Very poor, 2. Poor, 3. Fair, 4. Good, 5. Very good
Q3: How was the growth shape during cropping? 1. Very poor, 2. Poor, 3. Fair, 4. Good, 5. Very good
Q4: How was the disease tolerance? 1. Very poor, 2. Poor, 3. Fair, 4. Good, 5. Very good

Q5: Will you buy the QDS seed for the next season? 1. No, 2. Maybe no, 3. I do not know, 4. Maybe yes, 5. Yes

Activity 3-4. Verification of the impact of quality rice seed to productivity, profitability, and quality

of paddy
(1) Impact on productivity

As indicated in Activity 3-2, the use of QDS seed contributes to the improvement of paddy rice quality, with a
good germination rate and a low risk of contamination with different varieties or red rice, and is not expected to
significantly increase yields. In fact, as indicated in Activity 3-3, farmers using the QDS seed also do not have high
expectations for yield increase. This is partly due to the fact that seeds commonly used in Cambodia also retain a
certain degree of quality, and if rice seeds of extremely poor quality are being used, yield improvement through
the use of QDS seeds can be expected.

On the other hand, the QDS seeds are guaranteed to have a good germination rate through quality inspections.

In addition, each ACs conducts repeated moisture tests and germination tests before shipment to maintain quality,
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which greatly reduces the risk of rice farmers having to re-sow seeds they have purchased without germinating. In
fact, there was a case in which the AC in Battambang Province concluded a sales contract with a potential seed
purchaser by showing him the germination test, indicating that seed purchasers place importance on the
germination rate. In other cases, rice farmers commented that the use of QDS seeds has enabled them to produce

high purity paddy rice with fewer weeds.

(2) Impact on paddy rice

The frequency of detection of red rice or different varieties in paddy rice produced using QDS seeds is
significantly reduced. However, at present, the purchase price of paddy rice is determined by the evaluation based
on purity, moisture content, and other factors, which makes it difficult to lead to an increase in the purchase price
of paddy rice produced using the QDS seeds. However, as shown in the results of the trial distribution of the QDS
seeds in Table 36, the evaluation of paddy rice production using the QDS seeds was generally high, and paddy
farmers commented that the QDS seeds enabled them to produce high purity paddy rice with fewer weeds.
Furthermore, as a result of interviews conducted with the target ACs in January 2023 (see Activity 3-6 for details),
they indicated that the use of the QDS seeds had increased the reputation of paddy rice among rice millers and
other buyers, and that the volume of paddy rice transactions had increased compared to the previous year. Thus,
the impact in improving the quality aspect of paddy rice has had the effect of increasing the trust of paddy producers
and their recognition in the market, and such "visualization of quality" is a major advantage of the introduction of

the QDS system.

(3) Impact on profitability
Sales of QDS seed through the official QDS system were initiated in 2020. As shown in Table 37, a comparison

of QDS seed sales in 2022 (at the end of the Project) with the year in which sales began in all target provinces

shows an increase in annual sales volume of about 1.8 times (PDM Indicator 3-b). By the ACs, the volume of sales
in Takeo Province decreased, while in Prey Veng Province, it increased slightly. One reason for this is that in the
early years of the introduction of the QDS system in 2020, the Project led the way in encouraging the ACs to
produce as much as possible, whereas after that year, the Project has respected the autonomy of the ACs, and the
production volume has settled at a level that reflects market demands and the ability of the ACs to manage their
fields. Another reason is that seed production in Takeo in 2021 was lower than expected in 2022 due to a series of

QDS seed production cancellations.
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Table 37: Sales volume of the QDS seed (2020~2022)

. Achievement
Variety Sales Volume rate (%)
2020 2021 2022* (Oldest - latest)
PV SKOB 60.54 70.00 10.22 16.88%
PRDU 49.23 17.00 44.83 91.06%
oM - - 62.10 -
Total 109.77 87.00 117.15 106.72%
TK SKOB 18.29 9.40 9.46 51.72%
PRDU 15.72 8.28 14.16 90.08%
Total 34.01 17.68 23.62 69.45%
BB SKOB - 19.26 35.81 185.93%
PRDU - - - -
Total - 19.26 35.81 185.93%
KC SKOB - - 55.72 .
PRDU - - 28.34 -
Total - - 84.06 -
Total 143.78 260.64 181.28%

*Includes estimates for FY2022, as sales have not been completed as of April 2022.

Table 38 shows the profitability of farmers who produced the QDS seed and those who used the QDS seed to
produce paddy rice. The cost of purchasing QDS seed was not a significant expense, accounting for only 1~2% of
this profit. On the other hand, considering the diminishing risk of seed failure to germinate and weed infestation,
it can be concluded that the use of QDS seeds is extremely economical. Furthermore, the QDS seed does not need
to be renewed every year, and users say that even after three years of continuous use, both quality and yield do not
deteriorate, allowing the introduction of seed that meets the QDS standard with little expense.

Meanwhile, low profitability is an issue in the production of QDS seed itself. As shown in Table 38, the
production of the QDS seed is less profitable than the production of paddy rice, and furthermore, considering that
producers bear the costs of applying to the QDS system, inspecting, and issuing labels, the environment is not
currently conducive to making QDS seed production itself a stand-alone business. In fact, many of the target ACs
consider the objective of the QDS seed production as in-house seed production for high-quality paddy rice

production, and adopt a business model in which QDS seed production is combined with paddy rice production.

Table 38: Costs of both QDS seed and paddy rice production

. Sales Total cost - Gross Net
Yield g Production Labor Self-labor | . g
Product price cost cost cost income income
(ke/a) | (USD/kg) | (USD/ha) | (USD/ha) | (USD/ha) | (USD/ha) | (USD/ha) | (USD/ha)
QDS seed 3,438 0.334 724 538 82 103 1,140 417
Paddy rice 4,039 0.264 510 430 13 68 1,069 559
* | Average of 12 seed producers (3 x 4 ACs) belonging to the target ACs in 4 provinces. It does not include
application, inspection, and tag issuance costs.
** | An average of 7 farmers participated in demonstration activities using QDS seed.
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Activity 3-5. Networking events for stakeholders of rice seed business

(1) Networking events conducted during Phase 2 and 3 (prior to COVID 19)
Prior to COVID19, the QDS Seed Business Forums were held from February 2019 to February 2020 for

networking with seed business stakeholders. A total of 5 forums were held in Prey Veng, Takeo, and Battambang
provinces, with a total of 416 participants. A networking platform on SNS was also launched. The target ACs

actively engaged in business negotiations with the participants of these forums and SNS.

Table 39: List of networking events

Date Venue Participants Event summary

2019/2/12 Prey Veng Total 43 * Presentation on rice seed transaction
(AC/SPG 6, buyers 4, farmer federation 2, CARDI,  [and its updated market information
rice related projects 3, GDA, PDAFF, CRF) * Business negation session.

2019/2/28 Battambang Total 74 * Presentation on the QDS system
(AC/SPG 14, buyers 5, financial institutes 2, farmer * Business negotiation session.
federation 1, GDA, PDAFF, CRF, JICA Cambodia)

2019/7/11 Takeo Total 86 * Presentation on the QDS system
(AC/SPG 10, AC (buyers) 10, seed companies 5, * Business negotiation session
millers 3, financial institutes 3, farmer federation 1, * Presentation on BFPP and other
ICRF, BFPP, GDA) governmental supports.

2020/1/16 Battambang Total 116 * Presentation on the progress of the
(seed producer ACs : 15, private seed producing QDS system

companies : 3, rice mills 3, seed distributors : 3, seed | * Business negotiation session
purchasing ACs: 20, farmer unions : 2, financial
institution : 1, CRF, CAVAC, Rice SDP, VSO, JICA
Cambodia Office, GDA, PDAFF Battambang)
2020/2/28 Prey Veng Total 87 + Presentation on the progress of the
(seed producer ACs: 16, private seed producing QDS system

company:1, rice mills 2, and seed distributors: 5, CRF, | + Business negotiation session
ICAVAC, RIAPIP, Rice-SDP, Polous Agricultural
Research Center, ISF, FACE, CFAP, JICA Cambodia
Office, GDA, PDAFF Prey Veng)

(2) Creation and utilization of QDS promotional videos

After March 2020, due to the effects of the COVID19, it became difficult to organize events and workshops
with large assemblies of people. As an alternative, the Project decided to create a promotional video to promote
the QDS seeds in Activity 3-5!'. The promotional video was created in four parts (each about 3 minutes long),
which included (1) the benefits of purchasing QDS seeds, (2) how QDS seeds are produced, (3) how the quality
of QDS seeds is inspected, and (4) how QDS seeds are stored and delivered to consumers. The filming was

completed in May 2022.

1" The original plan was to jointly create the video with CAVAC, but CAVAC wanted to make the video as an educational tool for
seed farmers, whereas the Project realized that it needed to make the video as part of its promotional materials for a wide range of
potential customers, including seed purchasers. Therefore, it was decided that the Project would not conduct a joint production and
that each would produce the necessary video.
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Figure 4: Draft of the QDS promotional video

The created QDS promotional video was utilized as follows
Posting on GDA's website (URL : https://gda.maff.gov.kh/videos/04ZAIFqqGJ)
Creating a QR code for the official GDA website and posting it on promotional brochures

@-
of the target ACs [=]

Downloaded to the tablets distributed to the target ACs and used for the QDS seed promotion
Screening at the demonstration activities and field days
Screening at ceremonies related to the Project

*  Publication through SNS by government officials (such as posting on the Facebook page of the MAFF
(total number of likes: 1,295, total number of shares: 294, as of September 28, 2022)).

Activity 3-6. Trial of the rice seed business model and its monitoring and evaluation

The Project proposed a seed business model in the latter half of Phase 1, which was implemented and improved
through trials in Phase 2 and 3. The seed business model is a cluster model consisting of a core agricultural
cooperative that already has a certain level of organizational management capacity and experiences in seed
cultivation, processing, and agribusiness, and the surrounding seed-producing agricultural cooperatives. In other
words, the seed business model refers to a business model (Figure 5) in which the core agricultural cooperatives
play a central role in connecting seed producers and markets. Although the scale and methods might vary
depending on the operational capacity of the core cooperatives and the surrounding environment, basically the

form shown in the figure is defined as the seed business model in this Project.
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Figure 5: Draft idea of seed business model

Through the activities of Phase 2, the following issues and impediments to the formation of the seed business
model were highlighted.
The core agricultural cooperatives did not have sufficient business skills, such as financial management
and fund management, to form clusters centered on the core agricultural cooperatives.
Lack of business practices such as new customer acquisition, and marketing did not function.
The QDS seeds were not recognized in the market and there was no market for QDS seeds.

The core cooperatives lack the human resources to organize and manage neighboring cooperatives.

In Phase 3, in response to the above issues, the Project decided to establish and strengthen the seed business and
capacity of the target ACs in each province. Accordingly, activities related to Activities 1-7, 1-8 and Outcome 3
were further strengthened (see also Activities 1-7 and 1-8).

In the second half of Phase 3, from January to February 2023, these activities were monitored and the evaluation
results are summarized in Table 40. The first of the monitoring items is the scale of management including paddy
rice and the management situation of each target ACs. With the exception of the target ACs in Battambang Province,
the main focus of management is paddy rice production, and securing good quality seeds is an issue in producing
high-quality paddy rice. Therefore, an important management goal of each AC is to produce high-quality seeds
based on the QDS standards and to make these seeds available to paddy rice producers. In particular, the target
ACs in Kampong Chhnang Province are aiming to reduce the selling price of the QDS seeds in the future to
encourage more paddy rice producers to use the QDS standard seeds.

Next, regarding the reputation and recognition of buyers, as a result of the introduction of the QDS standard and
seed production, paddy buyers have come to appreciate the quality of the seed, and trade in both seed and paddy
rice has been revitalized in all target ACs. The QDS seed can now be sold at a price about 300 Riel/kg higher than
before in all four provinces, and the demand for the seed from customers exceeds the current production volume.

Given these factors, the QDS seed production is expected to increase in the future.
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Table 40: Current QDS seed and paddy rice business in the target ACs as of January 2023

Prey Veng Takeo Battambang Kampong Chhnang
AC Ba Phnom Mean Chey O'saray Chamroeun Phal Rieng CamSeed Pichangva
Kasey
QDS 32.6ha QDS 20ha QDS 12ha QDS 30.6ha
E (PRDU 20ha, OM10.3ha, (SKOB10ha, PRDU10ha) (SKOB12ha) (SKOB17ha, PRDU12.2ha,
£ | SKOB 2.3ha) Non-QDS 5ha Paddy 3ha SPDO 0.8ha, IR66 0.6ha)
éc Non-QDS 65ha (Peang Chey Sha) (Srongae 1ha, OM5451 Non-QDS 55ha
g (OM5451 65ha) Paddy 110ha 1ha, SKOB 1ha) (Phka Kravann 55ha)
g' Paddy 115ha (PRDU110ha) % Due to irrigation Paddy 200ha
(SKOB 10ha, OM 105ha) construction, the AC reduced (SKOB, OM5451, Phka
the QDS production area. Kravann total 200ha)
The AC is supplying The AC has a contract with | Nine seed producers The AC has paddy sales
@ | 65MTof OM seed (Non- Amur Rice to supply 400 produce QDS twice ayear. | contracts with Phum
5 QDS) for the government MT of paddy. 83 farmers The AC sells the products Young, Apsara rice, Golden
% | project starting from 2023. produce paddy in 110 ha. to neighboring ACs and rice, and KTS in toral 500
%. The AC is negotiating the The AC is negotiating the farmers. MT.
2 | QDS sales with the AC in QDS(PRDU) sales with an
Svay Rieng Province. AC and rice miller in
Kampot Province.
- Orders come in even before | The credibility of the AC The seed has a reputation As a pot mark seed, the
»‘g" the harvest. and its products with other for not losing quality and product becomes to be
g By offering the standards, ACs and buyers increased yield without renewal for recognized in the markets.
g | the market and the selling three years and for having Business with rice millers
price of QDS seeds have fewer weeds. and fertilizer companies has
been increased. Seed quality has been increased.
highly evaluated, and
inquiries from neighboring
cooperatives are increasing.
«» |[PRDU PRDU SKOB PRDU
é?_ Buy 1450R/kg (Fresh seed) | Buy 2100R/kg (Pre-dried) Buy 1300R/kg (Fresh seed) | Buy 1300R/kg (Fresh seed)
T | Sell 2500R/kg (Processed) Sell 2500R/kg (Processed) Sell 2500R/kg (Processed) Sell 2600R/kg (Processed)
& | The price has increased The price has increased The price has increased —2300R/kg for the
after introducing the QDS. after introducing the QDS. after introducing the QDS. members
(2200R/kg—2500R/kg) (2200R/kg—2500R/kg) (2200R/kg—2300-
2500R/kg)
z Seed prices are rising. In Demand for PRDU/QDS is | OM's purchase price for Seed demand for PRDU
% particular, the demand for high, while demand for paddy is increasing. Its and SKOB is high.
@ | OM seed is high since it has | SKOB is weak. price was 500-600 Riel/kg,
5 high yields. Reang Chey (non-QDS) is but it is now trading at 980
5 in high demand for rice Riel/kg.
= flour processing.
— | AC will expand QDS AC wants to expand QDS AC wants to expand QDS AC wants to expand QDS
§ production using the production, but drying production from 47 tons to | production to improve the
i transplanting machine, capacity constraints make it | 100 tons annually. quality of paddy.
g which the government will | difficult to increase It is difficult for the AC to AC aims to increase its

grant.
AC will secure the budget

to pay 20,000 Riel/day for
field inspectors. It will be
discussed at the general
assembly.

production further.

identify red rice.
Yield is declining due to
unfavorable weather.

production from 280 to 600
tons annually.

53

Source: Interview from the Target ACs in January 2023




2.4. Challenges in Phase 1 and Results of Improvement in Phase 2 Activities
The activities during Phase 1 (November 2017-November 2018) focused on the following two points in order

to refine the activities for Phase 2 and subsequent phase.

(1) Analysis of the current status and challenges of rice and rice seed sector in Cambodia (baseline survey and

survey of the current status of rice seed and rice production),

(ii) Confirmation of technical level of C/P and seed producers' seed production through pilot activities in

Battambang Province (in line with a previous JICA project, "Agricultural Productivity Promotion Project in
West Tonle Sap (APPP)").

In Phase 2 of the Project, a pilot activity was conducted in Prey Veng Province, one of the target provinces, to

design a new seed certification and inspection system (later called QDS system) proposed by GDA in the latter

half of Phase 1. The following table shows the issues identified in the first phase of the survey and pilot activities,

and the results of improvements made in Phase 2.

Item Challenges in Phase 1 Results of improvement in Phase 2
-The C/Ps of GDA are mainly young and therefore lack of | -Revised the cascading method of technology transfer
experiences and technical capacities in seed production. | from GDA's C/Ps to PDAFF C/Ps. Instead, technology
-The C/Ps of the PDAFF have extensive experiences at | transfer through on-the-job training by the Project
field level but need to be strengthened in terms of | experts was implemented for both C/Ps.
Technical systematic knowledge and capacities in seed production | -As a result, PDAFF C/Ps acquired not only the known
skills of C/Ps | and quality inspection, as well as in their abilities to apply | basic cultivation knowledge, but also the specific
and instruct about these skills. techniques for seed production and quality inspection.
-There is lack of instructors who can teach on rice | -GDA C/Ps, who had lacked field experiences, have
varieties, weed and pest control. acquired knowledge of rice seed production and quality
inspection through many hands-on trainings in the field.
-Farmers are growing seeds by scattering and random | -Starting with the introduction of a low-cost power
planting, which is not appropriate for seed cultivation | seeder for direct sowing and line sowing, field
because of lack of human resources, rising labor costs, | management, seed quality, etc. were analyzed. As a
heavy workloads, and negative impacts of climate | result, the Project found that the seed production for
Challenges change. certified seed (CS) was feasible even with the use of a
of seed -Line sowing by hands is difficult to guarantee the stable | power seeder This made it possible for each seed
production because of its high costs. Rice transplanting | producer and AC to select a power seeder or rice
producers machines could be the alternative of the line sowing by | transplanter according to their respective business
hands, however, they are also expensive for the farmers to | conditions.
afford (As seen in the example of the combine harvesters,
there is potential for the rice transplanting machines to
expand as a private machine service.).
-While the APPP had generally adopted the technologies | Same above
that had been disseminated, some of the technologies had
Technologies | 10t penetrated to the APPP beneficiaries.
-As a background, the increasing cost of cultivation, such
of APPP as labor shortages, high labor costs, and rising costs of
work materials, made it difficult to adopt cultivation
techniques that would be costly.
-The fourth training session was held at alternative plots | -Both the trainings and demonstration fields were
due to rodent infestation in the training plot. cultivated in consideration of the growing season of the
-Although rodent infestation is a sudden and natural | surrounding fields.
Other phenomenon that is difficult to predict, it can be prevented | -In the trainings and demonstration fields, feeding
to some extent by sharing the same growing season as the | damage by rodents and other insects could be avoided
surrounding fields, which would disperse the infestation. | to a large extent.
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2.5. Challenges in Phase 2 and Results of Improvement in Phase 3 Activities
In Phase 2, the design of the QDS system was initiated. At the same time, the Project prepared related manuals

and provided technical guidance through these manuals to improve the technical issues in seed production and

other areas that were identified during Phase 1 of activities. In Phase 3, which launched in November 2019,

activities were carried out while addressing each of the issues that emerged through the trial of the QDS system.

The following table shows the issues that emerged during Phase 2 activities and the results of improvements

during Phase 3 activities.

Item Challenge in Phase 2 Improvement results in Phase 3 Remaining challenges
Output 1: Capacity of GDA, PDAFF, AC/SPG and private sector is upgraded in the fields of seed production technique and its
management.

-Many seed producers are not clear | -In the QDS Seed Production and Seed producers need to ensure
about the difference between seed | Production Management Manual, | quality assurance by conducting
production and paddy rice the difference between seed and thorough self-inspections (field and
production, and they also perform | paddy rice production is clarified. quality inspection)
inappropriate seeding and other Moreover, a series of technical (Recommendation 7.3 (1) Seed
practices in seed production. These | guidance was provided, focusing on | Production, (2) Quality Inspection).
factors result in unstable seed techniques to meet the quality
quality. standards of the QDS system. The
result was a significant
improvement in seed quality
(Activity 1-4).
-Drying, sorting, storage and other
post harvesting activities were not | -Drying yards and warehouses were
Seed . . .
. properly conducted, resulting in provided to the target ACs that did
production

poor seed quality.

not have appropriate drying, sorting,
and storage facilities.

Technical guidance on warehouse
management was provided to the
target ACs. Consequently, the
warehouse management was
improved to secure the flow line and
facilitate temperature and humidity
control (Activity 1-6).

-As a result of the guidance on lot-
by-lot inventory management,
transactions can now be accurately
recorded (Activity 1-6).
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Item Challenge in Phase 2 Improvement results in Phase 3 Remaining challenges
-Many of the target ACs lack basic | T-he target ACs were instructed on a | In the future, as the scale of the
business management skills, such as | regular basis (monthly at first, operation expands, the target ACs
bookkeeping, and have not gradually reducing the number of | need to update and reinvest in
developed the capacity to formulate |times) on how to close books and equipment such as seed graders (see
and improve their farm management | prepare financial statements. 7.3.1. Seed Production and Seed
plans based on their performance. | Particularly in COVID19, Business Management).

digitalization in this area was also

promoted, as well as the

accumulation and visualization of

data necessary for business

management (Activity 1-7).
Business . .
management -The lack of human resources . -DACP. was asked to participate 1'n

. among GDA C/Ps who can provide | the Project from Phase 3, and while

and marketing

business management instruction
causes concerns about sustainability
of the Project after its completion.

-Many of the target ACs lack
experience in marketing and lack
skills in how to develop new
customers.

conducting business management
trainings together, the DACP was
asked to take on support in this area
after the completion of the Project
(Activity 1-7).

-Marketing trainings (classroom)
were provided to the target ACs, and
on-the-job marketing trainings were
conducted in conjunction with the
demonstration activities of quality
seeds (Activity 1-8).

Output 2: The rice seed inspection and certification system are introduced in the target provinces

-Few seed farmers and C/Ps were
familiar with the methods of field

-By preparing a "Quality Inspection
Manual" and repeatedly providing

The inspection results could have a
determination error depending on

Technical and quality inspections. technical guidance accordingly, all | the inspector. (See 7.3.2. Quality
trainings on C/Ps were able to conduct field Inspection)
rice seed inspections and quality inspections
quality with high accuracy, and all passed
the assessment test on QDS
operation. (Activity 2-1)
-The launch of the DCS was -Following the official launch of the | -Administrative procedures for the
delayed and application procedures | DCS, institutional arrangements inspections have not been smoothly
for the QDS system could not be were implemented, including the managed, and it takes a long time
implemented (Activity 2-3). creation of a process for the QDS before QDS tags are issued. There
system from application to label were cases where agricultural
issuance (Activity 2-4). cooperatives with limited working
-In conjunction with the DCS, the | capital sold seeds without waiting
Seed Production Roadmap 2028, a | for the QDS tags to be issued (see
Trial and medium-term production plan for | 7.3.3. System Operation of the QDS
implementation QDS seeds, was developed System).
of the QDS (Activities 2-4 and 2-3). -The applicants bear the cost of
system application fees and other costs

associated with applying for the
QDS system. On the other hand,
there is no significant price
difference between QDS seeds and
non-QDS seeds. Therefore, the
incentive to apply for the QDS
system is low (see 7.3.3. System
Operation of the QDS System).

Output 3 : Rice seed business is accelerated in the target provinces.
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Item Challenge in Phase 2 Improvement results in Phase 3 Remaining challenges
-Many rice farmers seed more than | -In the seed demonstration fields, The QDS system and QDS seeds are
150 kg/ha, and this is one of the the proper seeding rate was still in the budding stage of market
factors preventing them from using | confirmed to be 60 kg/ha, and the | recognition, and continuous
expensive quality seeds. results were presented to promotion is needed (see 7.3.4.
Quality seed neighboring farmers (Activity 3-2). | Promotion of Rice Seed Business).
demonstration |-Market awareness of the QDS -The QDS seeds were distributed
activities system and QDS seeds remain low. | free of charge to 24 farmers, and
feedback was given after cultivation.
As a result, more than 80% of the
farmers showed high satisfaction
with the QDS seeds (Activity 3-3).
-The target ACs have low business | The Project period was extended for | Refer Seed production and business
management capacity, and forming | six months to reinforce activities 1-7 | management/marketing
Rice seed clusters will take time. on capacity building in business
business -The marketing capacity for new management and 1-8 on marketing

customer development is low and
needs to be strengthened in this area.

training (Activities 1-7 and 1-8).
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3. Achievements of Outputs
3.1. Modifications of PDM indicators

The following modifications to the PDM indicators were proposed and agreed upon at the 5th JCC meeting in

May 2022.

PDM Indicator (before the modification)

PDM Indicator (after the modification)

The Project Purpose:

System for producing and distributing quality rice seed is established and functions properly in the target provinces.

The indicator:

All target ACs of the Seed Business Model meet the
requirements of the QDS system. (Need to set numerical target
such as production area or volume of seed)

The indicator:

GDA counterpart institutionalizes the QDS system to ensure
quality rice seed distributed in the market by

i. establishing an organizational structure (CA) and QDS
workflow,

ii. preparing a Road Map for the proliferation of rice seeds, and
iii. building capacity to manage the QDS database

management.

Output 1: Capacity of GDA, PDAFF, AC/SPG and private sector is upgraded in the fields of seed production technique and its

1-a. A manual of rice seed production and business management is
endorsed by GDA and the manual is utilized by GDA and PDAFF
Counterparts who are in charge of the QDS system. (Monitor
capacity building level using a check sheet)

1-a. [The contents of parenthesis are erased because it is monitored
by the other indicators 2-b and 2-d]

1-b. Compared to the planned volume, at least 80% of rice seeds
produced by target ACs in the Seed Business Model meet the
standard of the QDS system by the end of the Project. (Tentatively
set a target as 80%, but reconsider it after one cropping season of
2019/2020)

1-b. Compared to the planned volume, at least 80% of rice seeds
produced by target ACs in the Seed Business Model meet the
standard of the QDS system by the end of the Project except for

uncontrollable losses by environmental and climate disasters.

1-c. Each Seed Business Model produces at least 200 tons/year of
rice seed by the end of the Project.

1-c. Each Seed Business Model produces at least 20 ha per year of
high-quality rice seed by the end of the Project except for

uncontrollable losses by environmental and climate disasters.

1-d. All lead AC:s in the Seed Business Model are able to provide a
periodical business plan and evaluate/improve it every year by the
end of the Project.

No changes.

1-e. All lead ACs in the Seed Business Model allocates personals to
key business roles such as quality control, processing, and
marketing and they provide a periodical activity report to other
members to show each role functions well.

No changes.

Output 2: The rice seed inspection and certification system are introduced in the target provinces

2-a. An inspection manual of the QDS system is endorsed by
GDA.

No changes.

2-b. Assessment criteria for QDS system inspector a introduced
and all target PDAFF Counterparts obtain above 80% of the
assessment criteria.

No changes.

2-c. Each inspector of PDAFF and GDA C/P and/or private sectors
conducts the field and laboratory inspection of the QDS system
above 10 samples/year.

No changes.

2-d. All target AC:s are able to operate whole procedures as an
applicant in accordance with QDS manual (Monitor capacity
building level using a check sheet)

No changes.

Output 3 : Rice seed business is accelerated in the target provinces.

3-a. Above 70 % of the stakeholders who participate in a rice seed
business forum understand the effectiveness of CS.

3-a. At least 70% of paddy farmers who use high-quality rice seeds
are satisfied with the effectiveness of CS (purity, germination rate,
and yield). (hearing form QDS users and demo-farmers)
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PDM Indicator (before the modification)

PDM Indicator (after the modification)

3-b. All target Seed Business Model increase the sales volume of
CS per year, compared to the first cropping season by the end of the

Project.

No changes.
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3.2. Achievements of PDM Indicators

The modified PDM indicators and their achievements are as follows.

PDM Indicators

Achievement

management.

Output 1: Capacity of GDA, PDAFF, AC/SPG and private sector is upgraded in the fields of seed production technique and its

1-a. A manual of rice seed production and business management is
endorsed by GDA and the manual is utilized by GDA and PDAFF
Counterparts who are in charge of the QDS system.

The rice seed production and management manual was
approved by GDA and distributed to GDA and PDAFF C/Ps
and target ACs.

1-b. Compared to the planned volume, at least 80% of rice seeds
produced by target ACs in the Seed Business Model meet the
standard of the QDS system by the end of the Project except for
uncontrollable losses by environmental and climate disasters.

The rice seed production and management manual was
approved by GDA and distributed to GDA and PDAFF C/Ps
and target ACs.

Other than unavoidable external factors, the indicator itself was
not achieved due to cancellations based on management
decisions, however, the ACs have acquired sufficient
production technology, which does not hinder the achievement
of Outcome 1.

1-c. Each Seed Business Model produces at least 20 ha per year of
high-quality rice seed by the end of the Project except for
uncontrollable losses by environmental and climate disasters.

Same as 1-b

1-d. All lead ACs in the Seed Business Model are able to provide a
periodical business plan and evaluate/improve it every year by the
end of the Project.

Trainings on planning in the rice seed business was conducted
in the target ACs, and various management tools were
introduced.

The target ACs held annual general assemblies with Project
support and reviewed their business plans.

1-e. All lead ACs in the Seed Business Model allocates personals to
key business roles such as quality control, processing, and
marketing and they provide a periodical activity report to other
members to show each role functions well.

In the target ACs, essential staffs for rice seed production and
marketing were assigned and capacity building was provided
to each staff member.

Regular reporting of activities at the annual reporting meeting
was conducted, despite delays in activities due to the
COVIDI9.

Output 2: The rice seed inspection and certification system are introduced in the target provinces

2-a. An inspection manual of the QDS system is endorsed by
GDA.

Development of the manuals through the QDS working group
and its approval by the GDA was completed.

2-b. Assessment criteria for QDS system inspector a introduced
and all target PDAFF Counterparts obtain above 80% of the
assessment criteria.

Assessment tests were administered to GDA and PDAFF
inspectors and a 80% or higher correct response rate was
achieved.

2-c. Each inspector of PDAFF and GDA C/P and/or private sectors
conducts the field and laboratory inspection of the QDS system
above 10 samples/year.

Achieved a minimum of 10 samples per year tested by PDAFF
inspectors in each state

2-d. All target ACs are able to operate whole procedures as an
applicant in accordance with QDS manual (Monitor capacity
building level using a check sheet)

Achieved at least 80% understanding of the QDS system in
periodic monitoring of target ACs to measure their
understanding of the QDS system.

Output 3 : Rice seed business is accelerated in the target provinces.

3-a. At least 70% of paddy farmers who use high-quality rice seeds
are satistied with the effectiveness of CS (purity, germination rate,
and yield). (hearing form QDS users and demo-farmers)

Satisfaction of rice farmers who participated in the QDS seed
demonstration activities achieved more than 80%.

3-b. All target Seed Business Model increase the sales volume of
CS per year, compared to the first cropping season by the end of the

Project.

Annual sales of the QDS seed in the target provinces in 2022
(at the end of the Project) were approximately 1.8 times higher
than in the year when the seed was first sold.
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Outcome 1: Improvement of capacity for seed production and production management

Achievement:

Achieved except for unavoidable external factors and voluntary discontinuation by the ACs due to management
decisions. Indicators 1-b and 1-c are linked because they reflect seed production status, and both were partially not
achieved. However, the reason for this is not due to insufficient capacity strengthening of the target ACs, but due
to unavoidable environmental factors and rational management decisions by the target ACs as they improved their

business management and marketing capabilities (see Activity 1-4 (4)).

Output 2 Seed inspections and QDS system implementation

Achievement:

All indicators 2-a through 2-d were achieved. Regarding Outcome 2, "The rice seed inspection and certification
system are introduced in the target provinces," through the activities, stakeholders were generally able to operate
and utilize the seed inspections and certification systems well. However, uncertainty remains as to whether the
QDS system can be stably operated by the administration in terms of budget and deployment of staffs, and whether
the QDS system will be actively used by seed producers in terms of market recognition and demand (for details,

see 7.3 Recommendations to the Cambodian side).

Output 3 Promotion of the seed business

Achievement:

Indicators 3-a and 3-b were achieved. However, with regard to Indicator 3-b, the total sales volume of the target
ACs in the four provinces increased from the beginning, but the sales volume of the target ACs in Prey Veng
Province did not achieve the indicator. Although the indicator was achieved, it is still difficult to conclude that a
market for the QDS seed business has been established in Cambodia (see 7.3.4. Promoting the Rice Seed Business

for more details).
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4. Achievements of Project Purpose

No. | Indicators Achievement
Project Purpose: System for producing and distributing quality rice seed is established and functions properly in the
target provinces
GDA counterpart establishes an An organizational chart and the QDS workflow for the operation of
I organizational structure (CA) and the the QDS system was established with the DCS under the GDA
QDS workflow
GDA counterpart prepares a Road Map | Developed the "Rice Seed Roadmap 2028", which is the QDS seed
1 for the proliferation of rice seeds production target and action plan for the 6 years after the Project
completion.
- GDA counterpart enhances his/her Provided operational supports to the newly established database
capacity to manage the QDS database | and issued QDS tags.

4.1. Organization structure for the QDS system operation

There are three departments within the GDA for this project: DCS, DRC, and DACP. The DRC was mainly in
charge of supporting seed production technology, while the DACP was in charge of improving the business
management capacity of target ACs.

As mentioned above in Activities 2-3~2-5, after the establishment of the DCS in Phase 3, the DCS has been the
administering body of the QDS system, especially in the introduction and institutionalization of the QDS system,
together with the Project. After the completion of the Project, the DCS continues to be responsible for the operation

of the QDS system, and the division of duties for the operation of the QDS system has been defined as follows.

Department of
Crop Seed
Director

Deputy Directors ‘ \ Deputy Director \ ‘ Deputy Director
Uth Sam Al, Mak Chan Ratana Dr. Srun Khema Tai Chandara
Office of Office of Office of
Administration,Planning, Variety Registration Legislation and Seed
Accounting and , and Seed Certification Inspection
International Cooperation

Roles of QDS Implementation

e Check of QDS related documents.

e Issuance of a business certificate

e Implementation of field inspection.

e Sample taking for labo. test.

e Operation and management of QDS database.
e Issuance QDS tags.

Figure 6: The organizational chart of the DCS regarding the operation of the QDS system

Although the Director of DCS coordinates the QDS system according to the organization chart, the Deputy
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Director of the Variety Registration and Seed Certification Section, who is in charge of practical affairs, operates
the QDS system in cooperation with the two Deputy Directors of the Administration, Planning, Accounting and
International Cooperation and one Deputy Director in charge of Legislation and Seed Inspection. The Deputy
Director General of the Variety Registration and Seed Certification finalizes the following tasks and circulation
within the GDA, while assigning them to the respective Deputy Director Generals as necessary.

Receipt and confirmation of various applications related to the QDS system

Issuance of seed business certification (license for seed production)

Conducting field inspections and determining pass or fail

Sampling for quality inspections

Operation and management of the QDS database

Issuance of the QDS tags for seeds that have passed the inspections

4.2. The trial of the QDS workflow

Operational procedures, including the use of the QDS database system (described below), were established in
collaboration with the DCS in order to administer the QDS system. In August 2022, after the creation of the QDS
database was completed, a draft QDS workflow was discussed with DCS officials. The QDS workflow follows
the QDS system and consists of the following five steps.

Applicati F Application of
QDS Sl - I:.ﬂl::n e Submission of laboratory
iel

application Declaration A Declaration B inspection,/QDS

inzpections
tags

Figure 7: Five steps of the QDS workflow

The Project and DCS agreed to apply the proposal to the QDS seeds production in the target ACs in the four
provinces during the wet season of 2022/23 and to finalize it after identifying improvements in the workflow. The
Project conducted follow up and monitoring of DCS from August 2022 to March 2023 to ensure that the QDS
system was being managed in accordance with the discussed workflow.

The results of the QDS workflow trial and its proposed revisions were as follows.

The approval and internal circulation flow for various applications was similar to the approval flow for
regular operations, so there was little confusion.

The results of field inspections and quality inspections are sent from PDAFF to the Director General of
GDA, and then returned to the Department of Variety Registration and Seed Certification Section. This
caused some problems in the early days, such as inspection results did not being delivered to Deputy
Director of the Variety Registration and Seed Certification Section, but these problems were resolved as the
staffs involved became accustomed to the new system.

The Project made a proposal to simplify the process of inputting the necessary information into the QDS

database with internal approval by the GDA after the originals of the various application forms were

63



received by Deputy Director of the Variety Registration and Seed Certification Section. Due to internal
GDA regulations, the method of storing the original documents could not be changed.

Variety registration and seed certification section officials' abilities ranged, and the collection of various
original documents was slow, and sometimes the collection could not be done or was delayed without
encouragement from the Project. As a countermeasure, a checklist of input status was introduced, as
described below.

After the QDS tags were printed, the method of transporting them to the target ACs had not yet been
discussed. During the trial period, the PDAFF staffs had to handle irregularities such as handing over the
QDS tags when they stopped by Phnom Penh on other business, but the Project suggested using a method
that would allow the QDS tags to be sent to the applicants as soon as possible, such as using cab service for
shipping the QDS tags. In response to the suggestion, the DCS was willing to consider introducing the cab
service after the 2023 dry season.

The method of receiving application fees had not yet been examined. During the trial period, fees were
received in cash or by mobile money transfer. There was no particular method of fee payment prescribed
by the Cambodian government, not only for the QDS system. To prevent confusion among applicants, the
Project suggested the creation of a phone number and platform on a chat tool to receive questions about
payment and other issues at the DCS. Since it was difficult to respond immediately, the alternative was to
print the contact information of the individual staffs in charge at the DCS on the back of the QDS seed
production technology manual and distribute it as needed.

The Project proposed the DCS if printing of the QDS tags could be done in-house, however, this was
outsourced to avoid the risk of not having the printing environment to print on tear-resistant paper and the

budget for printing costs not being available within the DCS.

The revised QDS workflow based on the above is described in the attached document, Roadmap for Rice Seed
2028.

4.3. Price list for the QDS applications

The DCS has established the following application fees for various QDS applications. The payments for 1.1~1.3
and 2.1 are the fees required when applying to the QDS system among the five steps of the QDS workflow
described above. 2.2 is the fee required when applying for field inspections, and 2.3 and 2.4 are the fees for
laboratory inspections and printing of the QDS tags. However, since the fees were defined in accordance with the
Ministerial Decree (Prakas)'?, the amounts of the application fee for application of the QDS system and other fees
listed in 1.1 through 1.3 shall not be changed at the discretion of DCS (however, it is presumed that the burden on
applicants can be reduced through the implementation of subsidies, etc.). There is no charge for issuing QDS tags,

though the applicant must pay the actual costs of printing and shipping the tags.

12 Prakas No. 837 £uU{.{U issued by Ministry of Economy and Finance on 19th September 2019
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Table 41: Price chart related to the QDS seed production

Regulation

Fee/ Validity

Necessary days for issuance

1.1 Certification fee of seed
production (production and
processing)

500,000 riels
Validity: 3years

30days

1.2 Certification fee of seed
distribution

(only for seed companies,
not necessary for ACs)

100,000 riels
Validity: 3years

30days

1.3 Quality test fee

(For applicant of 1.2 who sells
imported seeds, needs to submit the
quality test result)

Moisture contents: 20,000riels /a
sample

Purity: 20,000riels/ a sample
Germination: 80,000riels / a sample
(paid to NAL)

Validity: lyears (if QDS seed follow
the QDS regulations)

Moisture takes 1day, purity
takes 3days and germination
takes 14days

2.1 Training of QDS procedure and
QDS seed production (2 days) for
application of 1.1 (and partially for
1.2)

400,000 riels (lamp sum) per a person

-it includes 3 trainers (at least, 1 from
DCS and 1 from DRC, assistance),
DSA and transportation for trainers,
refreshment, a certification etc

-No validity set

2.2 Field inspection fees

-DSA 60,000 riels/person for total of
3 personnel (1 from DCS and 2 from
PDAFF) and

-Transportation fee depending on
distance (800riel/ km from PDAFF)

2.3 Laboratory inspection fees/
Sampling fee

-DSA 60,000 riels/person for total of
3 personnel (1 from DCS and 2 from
PDAFF) and

-Transportation fee depending on
distance

-Inspection fees follow 1.3

2.4 Printing fee for the QDS label
with QR code

Actual cost (in average 500 riels/bag)
including printing and transportation
cost

-40kg/20kg the price would be the
same and the AC can decide the size
of bag.

After receipt of the results from
NAL, 5days or 1 week

In July 2022, the DCS conducted orientations for some target ACs, yet despite repeated efforts by the Project,
the DCS did not hold the orientations for all target ACs due to the busy schedule of the DCS management, and did
not respond to questions raised by the target ACs at the July 2022 orientations at a later date. Furthermore, the fee
list is not published where applicants had access to it, raising concerns about transparency regarding the collection
of fees. The DCS is considering publishing the list of fees, but since immediate action is not feasible, the alternative,
as mentioned above, is to print and distribute the contact information of the individuals in charge at the DCS on
the back of the QDS seed production technology manual, and respond to individual inquiries from applicants or
those considering applying for the QDS system. In addition, since the presence or absence of QDS tags does not

contribute to the sales price, the target ACs have complained especially about the payment of printing costs (for

details, see 7.3.3. System Operation of the QDS System).
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4.4. Road Map for the proliferation of rice seeds

The DCS, with the assistance of the Project experts, has developed the "Rice Seed Roadmap 2028," a six-year
QDS seed production target and action plan for the period 2023-2028, after the completion of the project.

The "Rice Seed Roadmap 2028" aims to achieve the goal agreed at the 5th JCC meeting held in May 2022 that
"more than 30% of milled rice for export will be produced from the QDS seeds by 2028," with the period from
2023 to 2024 as the start of the application period, the period from 2025 to 2026 as the surge period, and the period
after 2027 as the steady increase period. The production targets for each of these periods were presented (see

attached document "Rice Seed Roadmap 2028").

Table 42: Target production volume of seed by stages

2023-2024 2025-2026 2027-2028
Seed producers Application stage Surge stage Steady Increase stage
Target 1,400MT Target 3, 250MT Target 5,100MT
4 ACs (RSPP) and 5ACs 900 MT/year 1350MT 1800MT
(CAVAC) (100 MT/year-applicant x 9 (150 MT/year-applicant x 9 (200MT/year-applicant x 9
AC) AC) AC)
10 newly participating ACs 500MT/year 1000MT 1500MT
(50MT/year-applicant x 10 (100MT/year-applicant x 10 | (150MT/year-applicant x 10
AC) AC) AC)
9 newly participating individual - 900MT 1800MT
producers and private seed (100MT/year-applicant x 9 (200MT/year-applicant x 9
companies applicants) applicants)

4.5. Capacity enhancement of utilizing QDS database

The policy of the QDS database was to introduce a cost-saving and simple system that would allow GDA and
PDAFF to operate and develop the database on their own after the Project was completed. Therefore, the Project
was not considering the introduction of a database system that would be outsourced and designed by an external
contractor. Accordingly, by 2021, the Project created formats using Google Spreadsheets, and after first conducting
field/post-harvest processing management and the QDS system submissions management within the Project on a

trial basis, explained how to use the format to GDA and PDAFF staffs, and distributed the formats to GDA and
PDAFF staffs.
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Field/ Post-harvesting format QDS system application management format

On the other hand, in July 2022, the DCS and CAVAC (AusAID) contracted a system development company to
build a database system for the management of the QDS system, and the DCS as a whole has decided to utilize the
same system. For that reason, the Project also amended its policy to support the DCS, including the use of the
newly established database system by CAVAC.

The new database system is designed to input the QDS application form, Declaration A, Declaration B, field
inspection results, and quality inspection results, and once all data are entered, the QDS tags with QR codes are

output. When the QR code is read, the name of the variety, producer information, and lot number can be confirmed.

Printed QDS tags The result of reading QR code on the QDS tag

Regarding the above, as described in 4.2 The trial of the QDS workflow, an overall workflow based on the QDS
database utilization flow was created in August 2022 in cooperation with the DCS.
Although the Project could not directly confirm the input status of the system due to Cambodian government

regulations, a hearing on the data input status was conducted in December 2022. Since there were many areas that
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had not been inputted, the Project prepared a checklist and encouraged the DCS to ensure the data input. In response,
the QDS tags were issued from February to March 2023 with no problems.

Figure 8: Checklist for the data entry to the QDS database
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5. Results of Joint Review
Results of Review based on DAC Evaluation Criteria

At the Project completion, a terminal evaluation has been carried out using the DAC Six (6) Evaluation Criteria,
namely: Relevance, Coherence, Effectiveness, Impact, Efficiency, and Sustainability. Joint Bi-annual monitoring
by Japanese experts and Counterparts (C/P) have been conducted since the Project started in 2017, to ensure
implementation schedule and activity targets are on track. The terminal evaluation is conducted by JICA, together
with the Japanese experts measuring the Project’s achievement in compliance with the DAC criteria. The summary

of the results are as follows:

(1) Relevance: Rating 32
The relevance of the Project is moderately high. The Project is well-aligned with the Development Policy of the

Kingdom of Cambodia (hereinafter, Cambodia). Rice is one of Cambodia’s priority staple crops, with medium to
long-term plan to strategically expand its rice export through improvement of quality and yield. While the Project
covered activities that address the upgrading of rice seed quality, it did not cover issues on upstream seed such as

the unstable quality of Registered Seeds (RS).

(a) Relevance to the Country’s policy and development needs

- Cambodia prioritizes the optimization of target crops' value chain by enhancing seed development, production
technologies, post-harvest handling, and marketing (strategy 1-3), based on the country's Agricultural Sector
Master Plan 2030. The Master Plan emphasizes the significance of boosting export of agricultural crops, which
includes rice, maize, cassava, and others (strategy 2-3).

- Riceis a strategically important crop to Cambodia, as such it remains as a top priority staple crop. The Project's
scope has included the upgrading of the quality of rice through improving the standardization of seed quality,
that has considerably contributed to the enhancement of the country's rice value chain.

- The Project supported the drafting of the Rice Seed Roadmap 2028, that puts focus on increasing the amount
of high-quality rice seeds. By 2028, the Roadmap aims to produce 30% of exported rice using high-quality
seed, i.e., QDS seeds, which is compatible with the Quality Declared Seed system, a newly developed national
seed inspection and certification system. The goal is aligned with the country strategy of improving and
boosting rice seeds for its value chain optimization and expanding rice export.

- According to the interview result from GDA, the Project contributed to the practical and effective application
of existing seed laws in Cambodia which enacted in 2008. Before the Project, the rice seed production system
was not institutionalized under MAFF, but through the Project, the endorsement of the QDS system has
provided a foundation for MAFF and GDA to promote rice seed production.

(b) Relevance of the Project design
- The Project covered activities of the following:
»  The improvement of the seed production and the business management,

»  The establishment of the seed inspection and the certification system, and

13 4: High, 3: Moderately high, 2: Moderately low, 1 Low
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»  The promotion of the seed business, addressing the demand of the country to improve the rice quality
and the exports as stipulated in its Agricultural Sector Master Plan 2030 and Rice Seed Roadmap 2028.

- During the Project implementation, it was noted that the quality of upstream seeds (RS and Foundation Seeds-
FS) produced by the authorized agencies, however, were not always assured as initially premised. To resolve
this issue, the Project selected upstream seeds that went through additional quality tests. The unreliability of
the quality of upstream seeds affects the quality of downstream seeds (Certified Seeds-CS). The activities to
enhance the quality of upstream seeds is still necessary to address Cambodia's country strategy on rice quality
comprehensively.

- In terms of the selection of target provinces and ACs, the selection criteria were mostly relevant and
appropriate. All respondents from GDA and PDAFFs agreed that the successful QDS seed production was
attributed to the selection of motivated ACs who had experiences of producing rice and fulfilling the minimum
standards of facilities (i.e., an irrigation system and a warehouse). They also acknowledged that some of the
ACs showed their weak structure and the scarcity of human resources and therefore, they could not fully
produce the QDS seeds which was beyond their potential capacity.

- Asper the evaluation of the QDS system, all respondents from GDA, PDAFFs and ACs assured that the QDS
system was the appropriate and effective system to improve the quality of certified rice seeds. At the practice
level, mainly PDAFFs and ACs had difficulties to comply with the QDS standards. The difficulties are mainly
comprehension of the QDS procedures themselves, such as preparation, submission and circulation of
necessary documents, and capacity development of the seed growers to follow the QDS standards like a

sowing method.

(2) Coherence: Rating 4
The coherence of the Project is high. The Project aligns with and directly contributes to the targets of Japan’s

Country Assistance Policy to Cambodia and the Sustainable Development Goals (SDGs).

(a) Coherence with Japan’s Country Assistance Policy
- Japan's Country Assistance Policy to Cambodia (updated, 2021) aims to support strengthening the economic
and the social infrastructure of Cambodia. The bilateral cooperation strategy is designed to elevate Cambodia
to the upper-middle-income countries category by 2030.
- Aligning with the policy, the Project was formulated to promote Cambodia's priority sector, agriculture,

through the enhancement of its rice seed production and distribution system.

(b) Coherence with the SDGs
- The Project contributes to the Goal 2 of the SDGs, for the part of "enhancement agricultural productive
capacity in developing countries." The Project supported introduction of simple and cost-effective quality seed
certification system, and also enhanced the extension capacity of Government staffs on quality rice seed
production and certification through the various related activities. By using the QDS rice seeds, the Project
has proved that paddy farmers can produce paddy with lower seeding rate and it guarantees the better
productivity of rice in Cambodia.

- The Project's overall goal targets Goal 8 of the SDGs, "promote sustained, inclusive and sustainable economic
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growth, full and productive employment and decent work for all". Agriculture is an important sector of the
Cambodian economy, occupying 24.4% of the gross domestic product (GDP) and 31% of the working
population. The Project targets rice production which accounts for 75% of the total cultivated land. The
improvement in rice production directly contributes to the growth of the national economy and poverty
reduction.

- The Project closely collaborated with other development partners including International Rice Research
Institute (IRRI), Asia Development Bank (ADB), and the Australian Aid (AusAid) to establish the QDS
system, nation-first seed inspection and certification system.

- Addressing Goal 17 of the SDGs, "strengthen the means of implementation and revitalize the Global
Partnership for Sustainable Development," the multi-development partner collaboration was able to lead the

system to be institutionalized by the end of the Project.

(3) Effectiveness: Rating 4
The effectiveness of the Project is high. The achievement of the Project Purpose and the collaboration with other

development partners effectively lead to formulate an official endorsement of the QDS manuals.

(a) The achievement of the Project purpose

The Project Purpose states that, "the system for producing and distributing quality rice seed is established and
functions properly in the target provinces." The Purpose was successfully achieved during the Project period.
The GDA C/P has institutionalized and operated the QDS system.
- The key indicators of the Project Purpose are the following:

i. Successfully established an organizational structure and QDS workflow,

ii. Completed a Road Map for the proliferation of quality rice seeds, and

iii. Completed building capacity to manage the QDS database.
- Despite the delay in the establishment of the Department of Crop Seed (DCS) and the suspension of the field
visits of Japanese experts caused by the outbreak of COVID-19, the Project and DCS strategically worked to
establish the organizational structure and the QDS workflow, draft a Road Map, and test run the QDS database,
during the latter period of the Project.

- Outputs of the Project were strategically designed to achieve the Project Purpose.

(b) Others

- The close collaboration with development partners encouraged GDA to officially approve the QDS manuals,
which are now endorsed by the Cambodian government and referred to and used by development partners in
their on-going assistance on rice quality improvement in Cambodia.

- From the aspect from PDAFFs, the inputs (manuals, field and laboratory trainings, refresher trainings etc.)
from the Japanese expert team and GDA were well designed and contributed PDAFFs to instruct ACs to
produce high quality rice seeds.

- From the aspect from ACs, the assistances and supports from PDAFFs, GDA and the Japanese expert team
were well functioned to learning the QDS standards, the seed production techniques and marketing/ the seed

business.
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- Based on the observation from PDAFFs and ACs, there was smooth collaboration among GDA, PDAFFs and

the Japanese expert team.

(4) Efficiency: Rating 3
The efficiency of the Project is moderately high. The Project has successfully produced three QDS manuals that

guide the implementors and applicants of the QDS system even after the Project completion. In advocating for
efficiency in acquiring new QDS application, however, the use of digital tools and the simplified application
procedure could be advantageous. Creative and strategic approaches and quick pivoting of activities (application
of the remote trainings, distribution of tablets, publishing the QDS promotion video instead of the seed business
forum etc.) to overcome the health and travel restrictions brought by the COVID-19 pandemic resulted in the

efficient and smooth implementation of the Project.

(a) Outcomes (QDS Manuals)
- The Project provided necessary manuals and tools for target stakeholders to implement the seed production
and seed inspection compatible with the QDS system.
- While Manuals are important tools to understand and manage the system, new QDS applicants could be
guided to join and use the QDS system through a simpler document or tool, such as brochures or pamphlets,
that can initially provide pertinent information, for example: summarized procedures, contact information,

where to get/submit an application form.

(b) Activities to Outputs

- Based on the feedback from GDA in the interview of terminal evaluation, the contents and frequency of the
trainings from the Japanese expert team was useful, practical and appropriate for the GDA staff to implement
the QDS system. However, as for the trainings for PDAFFs and ACs, both GDA and PDAFF C/Ps found some
difficulties for them to adapt what they have learnt, and thus more frequent trainings might have improved the
situation.

- Motorbikes, computers and other seed inspection materials were procured for PDAFFs and warehouses,
drying yards, seed graders and tablets were procured for ACs. PDAFFs evaluated the procured equipment to
be useful and appropriate for operating the Project activities of the field and laboratory inspections, except for
the quality of the computers which did not perform well. This was pointed out by the PDAFF that the low
performance was because of the low specifications like memory capacity and CPU performance. ACs
evaluated the procured machineries supported their seed production business and raised its efficiency.

- The COVID-19 pandemic brought about the two-year suspension of field trips of Japanese experts. The digital
tools were introduced and the methodologies were re-strategized to overcome the health and travel restrictions
to keep the key activities operating.

- Moreover, the direct-marketing approaches as alternative to business forums and other large in-person
gatherings to establish market linkage. One of the examples of the direct marketing was conducting a field
day in the paddy farms that participated to the QDS seed trial (distribution of the QDS seeds to the potential
customers) with the target ACs. On the field day, the target ACs promoted the benefits of using the QDS seeds

and proceeded the sales under the cooperation by the Project.
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(5) Impact: Rating 3
The impact of the Project is moderately high. MAFF significantly contributed to the accomplishment of the

Project's overall goal. However, to sustain the successful impact, it would rely heavily on the seed producers’

capacity in financial management and well-operation of the QDS system by MAFF, GDA and PDAFFs.

(a) Overall goal

- The Project's overall goal is that "more quality rice seed is produced, and more farmers use it for production
nationwide." The MAFF has been taking significant steps to fulfill the Project's overall goal in line with the
Rice Seed Roadmap 2028.

- MAFF has already allocated the budget for the expansion of the QDS rice seed production to support the Rice
Seed Roadmap 2028. The new government project contains the activities of procurement of the foundation
seeds (FS), production and distribution of the registered seeds (RS), mobilization of the governmental staffs
to implement the QDS system, the governmental procurement (purchasing the CS from seed producers) of the
produced QDS seed (CS) and holding the QDS seeds business forum to promote the seeds. According to the
interviews to the DRC and DCS, the period of the upcoming government project is two years for the trial
expansion of the QDS seed production and the total budget is 2 million USD.

- The Project resulted future expansion of the QDS seed production. Under the upcoming government project,
the GDA is planning to increase the number of the target provinces to 13 including 4 target provinces of the
Project.

- The target ACs of the Project are also sure for the expansion of the QDS seed production by acknowledging
that neighboring non-target ACs are interested in producing the rice seeds (the target ACs are now
outsourcing the seed production to the neighboring non-target ACs and purchase the raw seeds from them
by taking advantage of their experiences and facilities. In other words, the target ACs, as Lead ACs,

concentrate more on seed processing and marketing by outsourcing the seed cultivation).

(b) Other effects
- ACs were able to increase farmgate price of paddy using the QDS seeds. According to ACs, the value-addition
brought by their participation in the QDS system resulted in increased volume sales of paddy produced by the
QDS seeds and established market credibility for their seed quality.
- Business expansion entails managing the result of increase in cash-flow. Some ACs had difficulty in their

cash-flow management, which constrained the financial flow and business growth.

(6) Sustainability: Rating 3
The sustainability of the Project is moderately high. The Project has successfully institutionalized the QDS

system, with the first-hand training experience of C/Ps in the front line, the official endorsement of the manuals,
and the C/P’s initiative to allocate budgets to strengthen the QDS system implementation after Project completion.
The digitalization of the QDS operation and application procedures would be the key to manage the increasing

numbers of the QDS applicants in the future.
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As mentioned above Impact, MAFF has allocated budgets ensuring the continuation of the Project activities
to strengthen the QDS system implementation. The management skills and operational capacity of GDA is a
crucial factor in the smooth and sustainable operation of the QDS system.

According to the interview of PDAFF C/Ps, the government decided to assign two personnel in each province
at the PDAFF level to expand the QDS seed production during the upcoming government project. So far, one
PDAFF C/P of the Project was appointed for that position in KC and TK but none for BB. The appointed
PDAFF C/P of KC would support and collaborate with the personnel of PDAFF in BB who would be newly
appointed. As per the PDAFF in PV, no technical C/P has been officially assigned yet but one of the Project
C/P may be appointed for the position in near future.

By the Project completion, DCS was able to manage the whole administrative operation workflow of the QDS
system. The workflow requires the paper-based circulation in GDA which takes certain amount of time. From
the standpoint of applicants of the QDS system, the longer time it takes to complete the process, the higher
risk of losing customers. The optimization of the procedure, particularly through digitalization, would
significantly shorten the process time between sampling of the final product and issuance of the QDS tags.
Meeting this valid concern of applicants will encourage more applicants and safeguard the sustainability of

the QDS system.
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6. Challenges, Measures and Lessons of Project Implementation

6.1. Institutionalization of the QDS System with GDA

The QDS system, which set the standard for high-quality seed production in the Project, was not only used in
the Project activities, but was also endorsed by the GDA as an official system, and is now used by other donors.
There are two factors that led to the widespread use and formal introduction of the QDS system.

One is that, in formulating the system, specific procedures and standards were established as manuals based on
a trial of the system, rather than a vague memorandum exchanged with the GDA and MAFF. As a result, the Project
and GDA were able to formulate a standard that is generally free of omissions and misinterpretations, and that is
easy for anyone to implement on their first visit to the system. The QDS Seed Production and Business Manual
and the QDS Seed Quality Inspection Manual, which are also attached to this report, detail the operational
procedures of the QDS system, and now that they have been officially approved by the GDA, they are official
documents that can be relied upon when producing government-approved, high-quality seeds.

Second, the background that led to the above manuals being operated on a daily basis in the field, rather than
just for appearance, is the existence of a technical working group involving GDA C/Ps and other donors. The
technical working group was formed in 2019 with the DRC, DCS, other donors such as CAVAC and IRRI,
Japanese experts in this Project, and the national staffs as principal members, and met once every 1 to 2 months.
In this technical working group, GDA discussed from the viewpoint of system operation in the context with the
Cambodian background, the Project's Japanese experts and other donors discussed the technical aspects of the
system, and the Project's national staffs discussed the operation in the field based on their own experiences in seed
production and the feasibility of the system. Discussions were held from the viewpoint of feasibility. Through these
discussions, the working group was able to develop a manual that was user-friendly and met the necessary technical
requirements, even for actors at different levels, such as GDA, PDAFF, and seed producers.

From the beginning, the technical working group has been working on the premise of incorporating the system
into MAFF as an official system, and has always made the director-general-level GDA officials aware of this. In
other words, the fact that they were able to make the members aware that they had created the system themselves
is considered to have worked to their advantage in introducing the system.

Therefore, rather than approaching MAFF and GDA after creating the guidelines and manuals, the Project team
continued to share the goal of establishing the system with the executive level of the C/P agencies from the
beginning of the project, which was beneficial. In addition, rather than holding official ceremonies such as the JCC
or activity debriefing meetings, small groups such as working groups were established where not only the Japanese
and Cambodian sides, but also project stakeholders from multiple aid agencies could exchange opinions on specific
issues such as the QDS system. This made it possible to raise awareness of the introduction of the system among
all participants.

Furthermore, although it was initially envisioned that the system would be incorporated in a ministerial ordinance,
it was decided to make it a GDA regulation instead of a ministerial ordinance because of the time required, thereby

making it possible to introduce the system within the Project period.

6.2. Initiatives to Raise Awareness of the QDS Seeds

The Project has held networking events on seed business and promoted the QDS seed to exporters and rice
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farmers before COVID19 (February 2019-February 2020), the Phase 2 and early Phase 3 of the Project. At that
time, however, the QDS system was being piloted and very little QDS seed was being produced, so the event was
limited to explaining and promoting the QDS system. The event participants were interested in purchasing high
quality seed, and the event failed to meet the demand of the participants.

Subsequently, the COVID19 made it difficult to organize large events related to raising awareness of QDS seeds.

As an alternative, a promotional video of the QDS seeds was created and operated not only as a publicity tool
for the Project, but also as a promotional tool for the target ACs to use when marketing the QDS seeds.

In parallel with the above, the QDS seeds were distributed free of charge to 24 rice farmers of medium size and
above as demonstration activities to boost market awareness and to promote the QDS seeds. In this trial distribution
activities, promotional events were organized during the harvest season at rice farmers' demonstration plots, and
the target ACs in Prey Veng and Takeo provinces, which are easily accessible to the rice farmers, conducted sales
activities for their QDS seeds at the same time. Those trial activities were successful, and the target ACs were able
to negotiate sales contracts with the cooperatives and rice farmers who participated in the events. The Project also
supported the target ACs in their sales activities and sales contracts, specifically in the creation of a template for
the contracts. This direct marketing approach also helped raise awareness of QDS seeds.

The background of the study of the above mentioned initiatives is as follows. Seed users include both large and
small rice producers, and between them there are both large and small distributors and retailers. In this situation,
the Project considered how to efficiently raise awareness of QDS seed among the beneficiaries of high quality seed,
and assumed that large rice producers are connected to large seed distributors, rice buyers, and rice millers who are
responsible for milling the so-called export rice. Since such rice producers exist throughout Cambodia and seed
distribution is conducted on a nationwide scale, the Project conducted a trial distribution of QDS seed to large- and
medium-scale rice producers in the target provinces as the first step.

In the second phase, with the cooperation of CRF, the Project identified rice millers who milled rice for export,
rice buyers from the millers, and rice producers from the rice buyers, and conducted trial distribution to the rice
producers. During this process, we explained the QDS system, the quality of the QDS seed, and the fact that the
trial distribution was free of charge to all parties involved, which generated interest in the QDS system and seed.

With this approach from both the downstream and upstream sides of the supply chain, the Project sought to raise
awareness. Although the level of recognition is still insufficient, the Project believes that this was a foundation for
raising the awareness of QDS seed.

Although MAFF and GDA C/Ps, have been conducting activities such as sharing the QDS seed via SNS, it is
difficult to conduct activities such as direct visits to the concerned parties individually due to Cambodian customs.
Furthermore, it was important to reach out to a wide range of stakeholders in the supply chain during the project
period, as it is expected that once awareness of the project is raised to some extent, it will naturally spread among

the relevant parties.

6.3. Efficiency in Project Management via Simplified Digitalization

Due to restrictions brought about by the COVID-19 pandemic, Japanese experts’ travel to project sites were
suspended. To continue project activities, digital tools were employed to facilitate a smooth implementation
without much schedule disruption amidst health and travel restrictions. Specifically, project implementation shifted

to a hybrid of online and in-person modalities:
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Use of simple and cost-free digital tools in the conduct of activities
Weekly meetings online with weekly reports shared through a secure online app (Google Docs)
Rice seed cultivation management and business management shifted from paper-based to digital-based

Virtual JCC meeting

The Project made the User’s Interface and User’s Experience (UI/UX) as simple as possible to ensure quick
digital migration. The user-friendly interface allows CPs to easily view and input data on their smartphones and
tablets. In addition, Project meetings pivoted online following an agreed reporting flow, which contributed to a
more efficient use of time and resources. The online reporting scheme followed these key pointers: 1) advance
submission of reports prior to online meetings, 2) discussion of key issues only, and 3) address pending matters
not clarified in the reports submitted.

The success of digitalization depended largely on the level of communication among project stakeholders and
the internet environment. Fortunately, the communication among project and CPs is relatively advanced, good
working relationship was established since project started three years. As such, although there were some initial
challenges in the digital shift of activities and reporting mechanisms, both sides quickly became accustomed to
virtual communications and online activities given the simple digital tools and an established working relationship.

One interesting offshoot from a hybrid of online and in-person activities allows for a more flexible work-life
balance with conventional gender roles shifting to contemporary practicalities such as increased participation of
women in project activities and involvement of men in childcare. The virtual workspace may have a positive impact

on work-life balance and addressing gender constraints.

Weekly meeting using Google Document Weekly meeting with GDA C/Ps at the Project office
(Japanese experts join remotely)

6.4. Issues on C/P travel expenses Addressed through a Series of Negotiations

An issue that frequently arose in project administration and management throughout the Project was the
discussion about C/P’s travel expenses. In Phase 1 C/Ps voiced disappointment in the allowable cost of travel
expenses (accommodation, transportation, and daily allowance) offered by the Project as too low compared to
other development partners. As such, C/Ps had little incentive to participate in the Project. Subsequently, a series
of discussions were held with GDA and the JICA office. While a consensus was reached on the unit cost of travel,
C/Ps continued negotiations on increasing the number of business trips and overnight stays without justifiable

reason for the extra travels.
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The Project notes that the C/P’s issue with travel costs is essentially a structural problem, which occurs when
salaries of civil servants are significantly low compared to local labor market standards. In such cases, projects by
development agencies, including JICA, become opportunities for supplemental income. As a stop-gap measure,
the Project proposed a method of sharing general operational expenses in the Project budget with GDA, so that
activities could be organized in terms of priority and carried out within a limited monthly budget. This method
greatly reduced the number of business trips, allowing only the necessary travels and reduced the number of
discussions regarding travel expenses that used to occupy weekly meetings.

The Project has spent a considerable amount of time discussing and negotiating travel expenses alone, which
distracted focus on the project goals and seriously derailed the implementation schedule. It is therefore beneficial
for both the C/Ps and the Project that discussions on budget items, specifically on travel expenses, be agreed at the
onset by both governments, prior to the start of the Project. An explicitly defined counterpart arrangements will
ease the burden for both C/Ps and Project implementors of having to negotiate sensitive issues like travel
allowances. For example, if the time involved in project activities is in addition to regular work, overtime wages
will be paid; if it is within the normal work schedule, the C/P is officially mandated to adjust his/her normal work
schedule to include the project activities, along with other cost-sharing arrangements must be clearly specified
before the agreement is signed (Records of Discussion). This will address the structural challenge of compensation
at par with local market standards as well as facilitate good working relationship and smooth implementation
without the unnecessary distractions of worrying about money or working hours during the implementation period.

If such an arrangement is difficult to determine during the government-to-government discussions, it is crucial
that the Project Design deprioritize capacity building of government officers, to relieve C/Ps and project

implementors from negotiating travel expenses during the implementation phase.

6.5. Lesson Learnt from the Selection of Model ACs

The Project selected the target ACs from four provinces (Prey Veng, Takeo, Battambang, and Kampong
Chhnang) for technology transfer for the QDS seed production, and although there are differences among the target
ACs in the four provinces, they have actively participated and contributed to the Project activities, increased the
production of QDS seeds, will continue to do so in the future and active in expanding their seed business.

The selection criteria established during the baseline survey conducted in the first phase of the Project were used
as the background for the selection of such effective model ACs. The Project first obtained a list of agricultural
cooperatives in each province from the DACP. The list included the number of members of the cooperative, the
number of seed producers, the availability of irrigation facilities, the area of fields available for seed production,
and the availability of post-harvest processing facilities. From this list, field interviews were conducted to narrow
down the list of candidate ACs based on the Minimum Requirement, Highly Considered Requirement, Other
Considered Requirement that should be taken into account. From among the candidate agricultural cooperatives,
the model ACs were determined, reflecting the opinions of PDAFF, which has knowledge of the field as well as
GDA.
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Table 43: Criteria for selecting the target ACs

Ultimately, the process related to the determination of the target ACs is described in Activity 1-4/1-5, but the
Project established selection criteria, narrowed down the list of candidate ACs, and involved GDA and PDAFF in
the final decision, which enabled the selection of the ideal model ACs. Other PDAFF C/Ps commented during the
final evaluation interviews conducted in April 2023 that the selection of highly motivated ACs with the necessary
facilities for seed production, such as irrigation facilities, contributed to the success of the Project. It was also
important to note that the selection criteria established by the Project were consistent with the opinions of the
PDAFF.
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7. Recommendation to Achieve Overall Goal

Overall Goal: More quality rice seed is produced, and more farmers use it for production nationwide.

7.1. Prospects to Achieve the Overall Goal

The Project supported the formulation of the "Rice Seed Roadmap 2028," which is deemed to be completed
once the project ends. The roadmap signifies that rice seed production under the QDS system will expand both
inside and outside of the project target provinces. Currently, awareness of the QDS system in the target provinces
and signs of expanded QDS seed production are on a steady increase as new farmers are enrolling in the system to
produce quality rice seed. To accelerate this trend, there is a need to increase awareness of QDS seeds and the price
premium that comes with it. This will require ramping up of advocacy in awareness-raising activities led by the
government, the CRF and other industry associations.

In addition to the above, at the 6th JCC held in March 2023, the Director of the DRC made a presentation on a
government project scheduled to start in 2023. The government project has been decided to be introduced by the
MAFF Minister to promote the QDS seed production and is expected to contribute to the achievement of the

Overall Goal. A summary of what is known is as follows.

Table 44: Outline of the government project scheduled to start in 2023

1. Target provinces + 13 provinces (include four target provinces of RSPP)
2. Production of Foundation Seed (FS) + Budget 440 million riels (appx. 110 thousand US$)

+ CARDI produces the FS

3. Production and distribution of Registered Seed (RS) | + Budget 8,640 million riels (appx. 2.1 million US$)

* DRC takes care of this activity

* ARS produces RS and distributes to seed producers
4. Deployment of staffs to the field for the operation of | < Budget 949 million riels (appx. 230 thousand USS$)

QDS system + 200 students from Royal University of Agriculture (RUA) would be
deployed to the field inspections
5. Technical trainings of the QDS system + Budget 1,350 million riels (appx. 330 thousand US$)
+ Target trainees are PDAFF and students from RUA
6. Government procurement of the QDS seed (CS) + Budget 555 million riels (appx. 130 USS$)

+ Government procurement from seed producers via PDAFF

+ The target varieties are SKOB-CS, OM5451-CS, and PRDU-CS
7. Opening events and forums for raising the + Budget 188 million riels (appx. 50 thousand USS$)

awareness of the QDS seed

7.2. Plan of Operation and Implementation Structure of the Cambodian Side to Achieve
(1) Activity plan

DCS under GDA is taking the lead in drafting the "Rice Seed Roadmap 2028," for 2023-2028. The MAFF plans
to distribute one-time special budget of 500 million Riel to the DCS for the expansion of rice seed production to
support the roadmap. The budget is to hold briefings and trainings on the QDS system in June-July 2023 in
provinces, including individual farmers and agricultural cooperatives interested in PDAFF and QDS seed

production. An official letter has already been issued to PDAFF to invite participants.

(2) Implementation system
Although the QDS system is operated and managed by the DCS, PDAFFs are in the front-line as coordinators
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for applications, notifications, inspection reports, and other related documents. The DCS plans to gradually
establish a specialized unit within the PDAFF to receive seed-related documents, assign inspectors, and assign

enforcement officers to prevent counterfeiting.

7.3. Recommendations for Cambodian Side

7.3.1. Seed production and seed business management

(1) Support for seed production technology

In order to expand the QDS seed production to other provinces in the future, PDAFF staffs other than the C/Ps
of this Project need to be able to conduct trainings for seed growers. As a technical support structure for this purpose,
it is recommended that a master trainer be trained and assigned within GDA who can conduct trainings for PDAFF
staffs with emphasis on the QDS system.

The QDS seed production technology can be broadly classified into two categories: technology related to seed
production itself, such as field management, and technologies related to understanding the QDS system and seed
business. GDA and PDAFF staffs with previous project experiences with development partners such as JICA,
other donors, and NGOs already have the necessary knowledge to train the trainers on seed production technology.

On the other hand, the requirements of the QDS system, such as minimum planting area, assignment of field
numbers, restrictions on conversion from other varieties, and seeding methods by seed class, are new knowledge
for PDAFF staffs. After accurately informing seed producers of these requirements of the QDS system, PDAFF
staffs must also be responsible for preventing unnecessary production cancellations and rejections, controlling
quality through voluntary inspections, and providing trainings on customer service, such as returning or
exchanging inferior quality seeds when sold.

As a future technical support system, the Project proposes the establishment of a master trainer within the GDA
to train trainers (PDAFF staffs) on the requirements of the QDS system and the seed business in particular. The
experiences in this Project have shown that the requirements of the QDS system are not easy for PDAFF staffs to
understand and operate, and that they cannot be fully mastered in a single training session. Therefore, it is
recommended that the master trainers assigned within the GDA provide refresher trainings to PDAFF technical
officers on a regular basis. In particular, since there are several DRC and PDAFF C/Ps who have acquired
knowledge and skills related to the QDS system through the Project activities, it would be appropriate to give

priority to assign them as master trainers.

(2) Proposal of the business management supports for the ACs

The Project proposed a lead agricultural cooperative model in which agricultural cooperatives with relatively
high organizational management capacity are selected to oversee rice seed production management, adjustment,
processing, and sales. However, insufficient human capital and lack of business management skills at par with a
medium-sized agricultural company remain a challenge. The Project has struggled in the areas of production
management, field quality management, and accounting management by the ending time of the Project.

For agricultural cooperatives to actively participate and play an important role as seed production entities, they
need to continue to undergo training where their capacity for business management (production management,

customer management, accounting, inventory management, etc.) is still scarce. This will require cooperation
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among DCS, DRC, and DACP of the GDA and units within the PDAFF, as demonstrated during the Project.

In the near future, when agricultural cooperatives expand seed production, they will need to significantly improve
their management capacity. In such a case, rather than producing everything in-house in terms of field management
and accounting management, the use of digitalization (appointment of IT personnel) and appointment external
experts should be considered as options. If the objective is to produce rice seeds (CS) for members of agricultural
cooperatives, it is not necessary to apply for the QDS system, but rather to visualize quality assurance through self-
inspections (such as using labels unique to the agricultural cooperatives). Therefore, it is preferable to choose the

method according to the management policy of each cooperative, even for seeds produced within the cooperative.

7.3.2. Quality inspection

(1 Conduct quality inspections at the provincial level

According to the QDS System standards, only CARDI and GDA authorized institutions could conduct quality
inspections, and as of the end of the Project, the only inspection institution officially authorized by GDA was the
National Agricultural Laboratory (NAL). However, since the Project has been improving the quality inspection
capacity of PDAFF from the early stage of the Project. In June 2022, GDA and the Project exchanged a
memorandum of understanding (MOU) to tentatively approve PDAFF in the four target provinces as inspection
agencies, and to reconsider whether the quality inspection capacity of PDAFF staffs qualifies for the approval after
the completion of the Project. There was a persistent opinion from GDA that quality inspections should be
centralized at NAL under the central ministry, especially during the third phase of the Project. However, during the
project period, the PDAFF in the target provinces has been responsible for quality inspections.

The Project has been advised from the beginning to allow inspections not only at NAL but also at PDAFF, in
consideration of the logistics (time and cost) of sending samples from provinces to Phnom Penh and the increased
burden on NAL's inspection operations due to the increased number of samples to be inspected in the future as a
result of the expansion of QDS seed production. Furthermore, since the Project has been strengthening the quality
inspection capacity of PDAFFs in the target provinces for this purpose, the decision to allow quality inspections at

PDAFF for this purpose is appropriate.

) Introduction of a certified inspector system and a phased self-inspection system

The accuracy of the inspections must be uniform throughout the country. To this end, the Project recommends a
qualification system for inspectors and periodic updates (e.g., refresher training and renewal examinations) for
inspectors. Furthermore, inspectors do not necessarily have to be public organizations, but can be private
individuals or organizations with a certain level of knowledge and ability. The Project recommends that the MAFF

introduce and manage this certified inspector system.

7.3.3. System operation of the QDS system

@) Streamlining procedures for the QDS system
The procedural flow for application and other procedures for the QDS system currently require paper-based

approval at key points in the process which require substantial time. From the standpoint of applicants of the
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QDS system, however, the longer the time between sampling of the final product, notification of acceptance of the
final quality inspection, and issuance of the QDS tags, the more risk of losing customers. During the project period,
there were reported cases of seed sold without waiting for the issuance of the QDS tags. While the trend toward
digitalization is expected to continue in Cambodia, the Project recommends the robust promotion of efficient
digitalization of various procedures such as application forms for the QDS system, notification forms, and

notification of inspection results, as this would speed-up the application process.

) Tiered fee collection

The GDA has stipulated the fees for various procedures in the QDS system, namely: 1. application fee, 2. field
inspection fee, and 3. quality inspection fee. These fees collected from the QDS applicants will cover the costs
involved in operating, maintaining, and administering the system. Since the GDA is still in the process of
advocating and promoting the use of the system, the fees may be a disincentive for prospective applicants.
Requiring users to bear the cost at this stage where benefits of utilizing the system are not yet fully recognized may
discourage applicants, resulting in their disengagement from the QDS system altogether. To collect fees in stages
only after applicants can obtain stable and sufficient benefits from the QDS system may be a more strategic
approach to ensure usage and invites more applications. The Project recommends that the current fee schedule be
temporarily put on-hold and resumed only when the market recognizes the benefits of the QDS system, i.e. when

QDS seeds and the price premium exceeds the fee borne by the applicant.

3) Mandatory acquisition of QDS tags for upstream seed

The Project observed cases where quality of RS was unreliable, which negatively affect the quality of CS. Noting
that quality of RS was outside of the Project scope, the Project deemed it necessary to showcase the quality of CS
through exhibition fields. In the latter part of the Project, RS was cultivated at the ARS under the GDA as one of
the activities in the exhibition, with the aim of its meeting the QDS standard. This activity, however, confirmed
that the improvement of seed quality right at the upstream is an urgent issue as not all the RS produced there did
not meet the QDS standard. The Project recommends the mandatory distribution only of upstream seeds that meet

the standards of the QDS system, including FS.

4) Coexistence with non-QDS seeds (CS)

The GDA intends to convert all rice seed to QDS seed. During the operational midterm review survey conducted
in March 2022, the Director General of the GDA stated that the GDA intended to expand the market for QDS seeds
by using strategies such as banning the sale of non-QDS rice seeds as soon as possible and enforcing a crackdown
on violators.

On the other hand, the Project proposes that upstream seeds such as FS and RS be required to obtain the QDS
tags, while for CS, it is not necessary for all seeds to be registered with the QDS. Rice farmers usually home bred
seed for a certain period of time after purchasing rice seed, and in some cases, the home bred rice seed is given to
neighboring farmers for a fee or free of charge. In other cases, for varieties with limited demand, such as traditional
varieties, the minimum production area requirement of 5 hectares under the QDS system may not be met. Therefore,
it is appropriate to focus on producing export rice from the QDS seed in accordance with the "Rice Seed Roadmap

2028".
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Within Cambodia, there is a demand in terms of variety, quality, and price. The seed does not necessarily have
to be of high quality to have sufficient market value for domestic use. However, it should be noted that the DCS

should crack down on the sale of seed of lower quality standards than those listed for any level of seed.

5) Use of the QDS system by governments and development partners
Rice-related programs and projects implemented by governments and development partners may involve seed
production promotion and distribution of quality seeds to increase rice production. In such activities, the Project

recommends project proponents to actively encourage the use of the QDS system.

(6) Counterfeit Measures

With the awareness on the QDS system increasing and a price premium attached to QDS seeds gradually realized,
it is anticipated that products with falsified tags may arise. Detection and prohibition of such counterfeit products
also fall under the role of the GDA. One possible method of control is to publish an official list of certified
producers of QDS seeds on the GDA's official website and advocate a call not to purchase QDS seeds from
producers who are not on the official list. The issuance of tags with holograms, which are relatively inexpensive,
may also be considered for added security. The holograms are 1 cm square and cost about 100 riel each (lot

100,000). These measures may be taken as recognition of the QDS increases.

7.3.4. Promotion of rice seed business

(1) Continue measures to increase awareness of QDS seeds

Although QDS seed is gradually gaining recognition through the efforts of the target agricultural cooperatives,
it has not yet reached a sufficient price premium. Continued efforts to raise awareness of the QDS system and QDS
seed in the market are needed.

The free trial distribution of QDS seed to rice farmers conducted in the Project helped raise awareness of QDS
seed. The activity encouraged a number of rice farmers to purchase QDS seeds, after realizing its assured high
quality. The Project recommends the conduct of activities that raise awareness through government support, such

as the free trial distribution campaign, as this approach will help stimulate the market demand for QDS seeds.

(2) Calling on entities other than agricultural cooperatives to participate in the QDS system

The "Rice Seed Roadmap 2028" sets a target to achieve "at least 30% of milled rice for export to be produced
by QDS seeds". The production of milled rice for export involves a chain of events: the rice millers who handle it,
the contract farmers and agricultural corporations that serve as suppliers of paddy to the millers, and the farmers
and seed companies that serve as suppliers of the seeds to them. The recommendation to obtain the QDS tags on
seeds for cultivation of milled rice for export (CS) is the direction that the roadmap aims to achieve. Therefore, the
GDA recommends that seed producers in the supply chain of milled rice for export be encouraged to participate in
the QDS system, not only through collaboration within government agencies, but also by private industry

associations.
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(3) Collaboration with the Cambodian Rice Federation

The Project recommends that the CRF to initiate networking among supply chain actors by creating a platform
where liaison among stakeholders is possible; establishing a feedback mechanism from the demand side to the
production side of the QDS seed. This will ensure continued improvement of the quality of rice seed and the
processes involved.

Membership in the CRF network of supply chain actors will be advantageous for QDS-seed producers and their
associations as the network will allow them to share the benefits and advantages of QDS seeds with exporters and
millers, as well as give seed producer associations access to market trends. The Project recommends that the CRF
provide options to cater to potential members’ financial capacity. i.e., a premium membership fee and regular

membership fee, with corresponding privileges.
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8. Summary of JICA's Rice Development Assistance in Cambodia
JICA's technical assistance in the rice sector had started with the "Cambodia-Japan Friendship Technical
Education Center" in the 1950s, and after a brief interruption in the 2000s, four major technical cooperation projects

have been implemented since 2003 as follows.

Battambang Agriculture Productivity. Enhancement Project (BAPEP)
Period: April 1, 2003 - March 31, 2006

Target area: Kamping Pouy, Battambang Province

Centering in Kamping Pouy district, the project promoted the spread of high-quality seed production by farmers
and contract cultivation of high-quality paddy with rice millers. Consequently, the number of farmers was
expanded through the supply of high quality seeds and production technology guidance through certification by
public institutions. Moreover, paddy rice yields improved in conjunction with improved water management
through supports from the water users' association, and diversification of crop types was promoted by
recommending the creation of planting plans based on community-based surveys at the local level.

Production of high quality rice through production and use of high quality seeds

Improvement of rice production technology

Improvement of water management technology

Introduction of diversified management for livelihood stability (vegetable cultivation, peanut cultivation,

pig and poultry farming)

Battambang Rural Area Nurture and Development Project (BRAND)
Period: November 30, 2006 - March 31,2010

Target area: 4 districts in Battambang Province

In order to extend the results of BAPEP to other areas in Battambang Province, the project aimed to strengthen
cooperation between PDAFF, pilot stations, and provincial and district level extension, and to enhance agricultural
extension services in consideration of farmers' farming improvement and market distribution. Four communes in
four metropolitan areas with high development priorities and high agricultural potential were selected for support.

Introduction of market oriented rice production and marketing

Development of guidelines for rice farming operations

Development of agricultural extension plans, agricultural technologies and methods, and extension
activities

Technology dissemination using demonstration fields with superior seeds

Support farmers to improve productivity (crop diversification)

Establishment of brand rice standards, certification system, official accreditation of rice mills supplying

rice

Agricultural Productivity Promotion Project in West Tonle Sap (APPP)
Period: October 2010 to March 31,2015
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Target area: Battambang Province, Pursat Province, Kampong Chhnang Province

The objectives of the project were to further establish the technologies accumulated through BAPEP and
BRAND, to expand and disseminate them on an area-wide basis, and to strengthen the system that leads to higher
income through the promotion of rice production and distribution. The three target provinces are areas with high
potential for agricultural production in Cambodia, and in order to maximize their potential, C/Ps were selected
from the relevant departments at the central, provincial, and district levels responsible for the dissemination of
improved technologies, and project activities were implemented.

Dissemination of seed production technology through Farmer Field Schools (FFS)

Implementation of farmer group fund system

Joint purchase of agricultural materials and joint shipment of rice by farmer groups

Farmers' groups to practice recommended technologies and share information on distribution prices
Cultivation of guaranteed seeds by seed production groups, field testing, seed quality inspection
Strengthening organizational management capacity by creating common accounting forms, conducting

bookkeeping training, and establishing group bylaws

Project for Rice Seed Production and Promotion (RSPP)
Period: November 2017 - May 2023

Target area: Battambang, Kampong Chhnang, Prey Veng, and Takeo provinces

In order to establish a QDS system, a seed quality control system that includes unified quality standards and
production management methods at the national level to expand production of quality rice seeds, relevant
documents such as rice seed guidelines and seed production manuals were developed. Additionally, the QDS
system was officially launched through the dissemination of seed production technology, field and laboratory
inspections, human resource development at the central and provincial levels for the operation of the seed system,
and the development of seed-producing target ACs in the target provinces through these activities.

Support for preparation of guidelines required for the QDS system

Capacity building in seed production and quality inspection technology in accordance with the QDS system
(GDA, PDAFF, seed producing cooperatives)

Strengthening the management capacity of seed producing agricultural cooperatives (field management,
accounting, inventory control, marketing)

Support for the operation of the QDS database

Support for development of rice seed roadmap

Raising awareness of the QDS system and seed quality

In each of'the technical cooperation projects, efforts have been made to improve production technology and post-
harvest processing technology, water management technology, distribution, and support for group farming by
agricultural cooperatives and others, with the aim of increasing the added value of rice and improving farmers'
livelihoods. From the beginning of JICA's support, JICA has recognized the importance of rice seeds in Cambodia

and has worked to produce quality seeds. During this period, improvements in agricultural infrastructure and
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agricultural mechanization have progressed, and Cambodia has become a rice exporting country, with export
volumes increasing in recent years. Although export volumes have come to a stagnated in recent years, partly due
to the COVID19, demand for quality seeds will continue to increase, as the CRF aims to export 750,000 tons by
2024 and 1 million tons by 2025. The government has also set the expansion of agricultural exports as one of its
policy goals and has just launched a program to support the rice sector.

After the completion of this Project, MAFF and GDA will continue to improve the productivity, quality, and
export of rice in Cambodia without any technical assistance or financial support from JICA, such as travel expenses.
To date, JICA has been working to design systems and improve the capacity of all parties involved, from rice self-
sufficiency to exports, targeting GDA at the central level, PDAFF at the provincial level, and target ACs at the
producer level, including productivity improvement, commercialization, distribution promotion, and production,
inspection, and distribution of quality seeds. Through such supports, the Cambodian rice sector has come to have
sufficient knowledge, technology, and capacity not only in production, but also in the production of quality seeds,
which is necessary to expand rice exports, with the relevant institutions and persons involved.

The government's strong will to expand rice exports can be seen in the fact that the government of Cambodia
has already begun preparing a government project (see 7.1 Prospects to achieve Overall Goal) scheduled to start
in 2023 in accordance with the Rice Seed Roadmap 2028 to expand production of high-quality rice seeds. Although
it will take time to strengthen the capacity of all parties involved at the nationwide level, the Project are eagerly

anticipating that it will be realized.
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Project Title:
Implementing Agency:
Target Group:

Project Design Matrix (PDM) Outputs

Project for Rice Seed Production and Promotion (RSPP)
General Directorate of Agriculture (GDA), Ministry of Agriculture, Forestry, and Fisheries
Staff of GDA, Provincial Department of Agriculture, Forestry, and Fisheries (PDAFF), District Agriculture Office (DOA), Seed

Producers Groups (SPGs) and other stakeholders concerned.

Period of Project:
Project Site:

November 2017 — April 2023
Phnom Penh and target Provinces (Prey Veng, Takeo, Kampong Chhnang, and Battambang)

Final Version

Important

Achievement

Narrative Summary of Objectives Objectively Verifiable Indicators Means of Verification Assumption As of March 2023 Remarks
Overall Goal - Policy measures to promote the QDS Report of Government
More quality rice seed is produced, and system are authorized.
more farmers use it for production
nationwide. - Rice seed production area or volume of
the Seed Business Model is expanded in
four target provinces.
Project Purpose GDA counterpart institutionalizes the QDS Survey/reports made by the Project - There is no significant i. Both the organization
System for producing and distributing system to ensure quality rice seed change for structure for the operation
quality rice seed is established and distributed in the market by Cambodian policy on of the QDS system and
functions properly in the target provinces. i. establishing an organizational structure quality rice seed the QDS workflow have
(CA) and QDS workflow, production and been established
ii. preparing a Road Map for the promotion. ii. The target of the future
proliferation of rice seeds, and QDS seed production in
iii. building capacity to manage the QDS the roadmap is agreed
database with DCS
ii. The QDS database was
appropriately managed
by the DCS and the DCS
successfully issued the
QDS tags.
Outputs 1-a) Project report, Draft manuals, - Cambodian side 1-a)
1. Capacity of GDA, PDAFF, AC/SPG - A manual of rice seed production and continues to - Rice Seed Production
and private sector is upgraded in the business management is endorsed by implement awareness Manual is confirmed and
fields of seed production technique and GDA and the manual is utilized by GDA raising activities for endorsed by GDA
its management. and PDAFF Counterparts who are in Observation/test done by the Project, utilization of quality
charge of the QDS system. rice seeds. 1-b)
- The target provinces - The indicator has been
1-b) do not heavily suffer achieved except for
- Compared to the planned volume, at least | Data on productivity, profitability, and from disasters such as uncontrollable losses and
80% of rice seeds produced by target quality of paddy as well as financial drought and flood. cancelations
ACs in the Seed Business Model meet statements of target ACs
the standard of the QDS system by the 1-c)
end of the Project except for - The indicator has been
uncontrollable losses by environmental Questionnaire survey to target ACs achieved except for
and climate disasters. Business plans, and financial statements uncontrollable losses and
cancellations.
1-c)
- Each Seed Business Model produces at 1-d)
least 20 ha per year of high-quality rice - The ACs showed the skill
seed by the end of the Project except for of business planning by
uncontrollable losses by environmental regular submission of
and climate disasters. Declaration A form under
the QDS system.
1-d) - The ACs successfully
- All lead ACs in the Seed Business Model organized annual general
are able to provide a periodical business assembly to share their
plan and evaluate/improve it every year achievement and
by the end of the Project. reflections
1-e) 1-e)
- All'lead ACs in the Seed Business Model - The ACs have allocated
allocates personals to key business roles their members to
such as quality control, processing, and maintain and develop
marketing and they provide a periodical their rice seed business
activity report to other members to show
each role functions well.
2. The rice seed inspection and 2-a) Draft guidelines and manuals, -All relevant 2-a)
certification system are introduced in the - An inspection manual of the QDS system stakeholders adopt the - The inspection manual
target provinces. is endorsed by GDA. The assessment criteria for QDS system | guidelines. has been confirmed and
inspector endorsed by GDA
2-b)
- Assessment criteria for QDS system Observation/test done by the Project 2-b)
inspector is introduced and all target - The GDA and PDAFF
PDAFF Counterparts obtain above 80% C/P achieved above 80%
of the assessment criteria. Record of the QDS inspection of the score for the
Observation/test done by the Project. capacity development
2-c) Check sheet assessment
- Each inspector of PDAFF and GDA CP
and/or private sectors conduct the field 2-c)
and laboratory inspection of the QDS - The PDAFF C/P have
system above 10 samples/year. their capacity to conduct
the laboratory inspection
2-d) for 10samples per year.
- All target ACs are able to operate whole
procedures as an applicant in accordance 2-d)
with QDS manual. (Monitor capacity - The ACs achieved
building level using a check sheet) above 80% of the score
for the capacity
development
assessment
3. Rice seed business is accelerated in 3-a) Questionnaire survey to rice millers and - The prices of rice are 3-a)
the target provinces. - Atleast 70% of paddy farmers who use traders not drastically - More than 80% of the
high-quality rice seeds are satisfied with fluctuated. rice farmers who joined
the effectiveness of CS (purity, the seed trial satisfied
germination rate, and yield). (hearing form | Project report, Contracts(documents), with the QDS seed and
QDS users and demo-farmers) Sales record the indicator has been
achieved
3-b)
- All target Seed Business Model increase 3-b)
the sales volume of CS per year, - Compared to the sales
compared to the first cropping season by volume of 2020, that of
the end of the Project. 2022 has been
increased.
Activities Input Pre-Conditions Issues Countermeasures

Japanese side

Cambodian side

1-1. Conduct baseline survey on current
situation and compile/submit a proposal
for upgrading capacity as well as
mechanism for rice seed production,
inspection/ certification.

Dispatch of Japanese Experts

- Chief advisor

- Seed business

- Seed production and inspection

- Extension of seed production and
inspection

- Marketing

- Monitoring

- Farmer organization

Assignment of sufficient C/P personnel
from Crop Seed Department and the
PDAFF (Crop Seed Unit and extension
workers) in target provinces including
Project Director and Project Manager.

Facilities
- Office space and furniture in GDA and
in target PDAFF as required

- Seed Policy is
officially approved.

- Seed Management
Unit is officially
established. -
Counterpart (C/P)
personnel are
assigned.




- Coordinator

Facilities and equipment
- Facility and equipment necessary for
Project implementation

Training
- Training in Japan/third country

- Electricity, water, telephone/
communication

1-2. Conduct baseline survey on quality
rice seed production and distribution in
the target provinces.

1-3. Confirm capacity of existing SPGs
and identify tasks ahead for upgrading
their production capacity.

1-4. Provide training to GDA, PDAFF,
AC/SPG and private sector on seed
production.

1-5. Provide training to staff of
PDAFF/DAO on-rice seed production, in
cooperation with GDA.

1-6. Provide rice seed processing
equipment/ facilities to selected SPGs in
conjunction with training on operation and
maintenance.

1-7. Provide training to SPGs for
upgrading their seed business
management capacity through PDAFF in
the target provinces.

1-8. Set up mechanism to incorporate
market demands into their rice seed
production plan through training to SPGs
on marketing.

1-9. Based on the results of above
activities, develop final draft of manual for
seed production and seed business
management, and submit to MAFF as a
basis for national guidelines in Cambodia.

2-1. Provide training to GDA, PDAFF,
AC/SPG and private sector on seed
quality inspection and certification.

2-2. Provide training to PDAFF/DAO staff
on seed quality inspection and
certification, in cooperation with GDA.

2-3. Carry out 1-year trial of QDS system
and evaluate the performance for the
improvement (end/2019).

2-4. Extend the improved QDS system to
other SPGs in the target provinces and
draft manuals, recommendations on
implementation structure and budget for
the national rice seed inspection and
certification system are prepared
(end/2020).

2-5. Provide technical support on
implementation of the national rice seed
inspection and certification system in the
target provinces.

3-1. Conduct baseline survey on rice
seed and paddy value chain

3-2. Conduct demonstration activities to
show advantage of utilizing quality rice
seeds at SPGs' field

3-3. Conduct demonstration activities to
show advantage of utilizing quality rice
seeds at rice farmer's field

3-4. Verify impact of quality rice seed to
the productivity, profitability, and quality
of paddy based on the result of 3-2, 3-3.
(quality is compared with export
standard)

3-5. Carry out events/workshop for
networking the stakeholders to identify
potential rice seed business model
(stakeholders include SPGs, paddy
producers (farmers), seed
company/sellers, rice millers)

3-6. Conduct trial for identified rice seed
business model, monitor and evaluate the
result.
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Project Monitoring Sheet Il (Inputs and Activities) Final
Version (As of April 2023)

Project Title: Project for Rice Seed Production and Promotion

Stage lll

2019

2020

2021

2022 2022

2023

mj2f1[2]3]a]s[e]7]8]9]10]u]r

1]2]3]4a]s]e|7]8]9]10]11]12

1]2[3|a]s]|6]7]8]9]10]

11] 12

1]2]3]4]s5]6

Inputs

[Expert Team Members from JICA)

Assignment Schedule

Mr. KUDO, Yasunobu
(Chief Advisor / Seed Business Experts)

Tl

Ms. AKIYAMA, Akiko
(Deputy Chief Advisor / Seed Business Expert)

Mr. TANAKA, Toyozo
(Seed Production and Inspection Expert)

Mr. TANAKA, Hiroyuki
(Marketing (1))

Mr. YAMAZAKI, Masaru
(Extension of seed production and inspection Expert)

Ms. TAMURA, Noriko/Ms. IWASAKI, Tamami
(Farmers Organizion Expert/ Marketing (2))

Ms. UEHARA, Keiko/Ms. NAKAMURA, Yukiko
(Coordinator/ Equipment Procurement Expert)

Mr. SAK Choeun
(National Consultant)

Mr. Meas Soborn
(Techinical Assitant)

Ms. SAK Sokhena
(Secretary)

Activities-sub activities

2019

2020

2021

2022

2023

nj2f1[2]3]a]s][e][7]8]9]1w0]n]n

1]2]3]4a]s]e]7]8]9]10]11]12

1]2]3]4a]s5]|6|7]8]9]10]

1]12

1]2]3]4]s5]s

OUTPUT1. Capacity of GDA, PDAFF, AC/SPG and private sector is upgraded in the fields of seed production technique and its management

1-1. Conduct baseline survey on current situation and compile/submit a proposal for
upgrading capacity as well as mechanism for rice seed production, certification and quality

RNARRARNARNANIE

Done during the Phase I1&II

1-2. Conduct baseline survey on quality rice seed production and distribution in the target
provinces.

1-3. Confirm capacity of existing SPGs and identify tasks ahead for upgrading their
production capacity.

REARRRNARNANENN

Done during the Phase I1&II

REARRRNARNANENN

Done during the Phase I1&II

1-4. Provide training to GDA, PDAFF, AC/SPG and private sector on seed production.

1-5. Provide training to staff of PDAFF/DAO on-rice seed production, in cooperation with
GDA.

1-6. Provide rice seed processing equipment/facilities to selected SPGs in conjunction with
training on how to operate.

1-7. Provide training to SPGs for upgrading their seed business management capacity
through PDAFF staff in the target provinces.

1-8. Set up mechanism to incorporate market demands into their rice seed production plan
through training to SPGs on marketing.

1-9. Based on the results of above activities, develop final draft of manual for seed
production and seed business management, and submit to MAFF as a basis for national

OUTPUT2. The rice seed certification and inspection system is introduced in the target provincess.

2-1. Provide training to GDA, PDAFF, AC/SPG and private sector on seed quality inspection
and certification.

2-2. Provide training to PDAFF/DOA staff on certification, quality inspection of rice seed, in
cooperation with GDA.

2-3. Carry out 1-year trial of QDS system and evaluate the performance for the
improvement.

2-4. Extend the improved QDS system to other SPGs in the target provinces and draft manuals,
pl ation structure and budget for the national rice seed inspection and
certification system are prepared.

recc dations on i

2-5. Provide technical support on implementation of the national rice seed inspection and
certification system in the target provinces.

Done during the Phase I1&II

OUTPUTS3. Rice seed business model is proposed in the target provinces.

3-1. Conduct baseline survey on rice paddy and rice seed value chain.

ne during the Phase I1&II

3-2. Conduct demonstration activities to show advantage of utilizing quality rice seeds at
SPGs' field.

3-3. Conduct demonstration activities to show advantage of utilizing quality rice seeds at
rice farmer's field.

3-4. Verify impact of quality rice seed to the productivity, profitability, and quality of paddy
based on the result of 3-2, 3-3. (quality is compared with export standard).

3-5. Carry out events/workshop for networking the stakeholders to identify potential rice
seed business model(stakeholders include SPGs, paddy producers (farmers), seed

3-6. Conduct trial for identified rice seed business model, monitor and evaluate the result.
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Dispatchment of Japanese Experts



1. Dispatchment in Cambodia

Dispatchment of Japanese Experts

Position

Phase 3

2019

2020

2021

2023

1mp12] 1

N

Chief Advisor / Seed
Business Experts

(40)

=
dl
3|

JE

(33)

(27)

Deputy Chief Advisor /
Seed Business Expert

(15)

(70)

1

(97)

(16)

(15)

Seed Production and
Inspection Expert

£l

(20)

Marketing (1)

o

(58)

1

Extension of seed
production and
inspection Expert

l
|

(56)

(36)

(82)

T —
-

(24)

(35)

o

Farmers Organization
Expert/ Marketing (2)

(3!6) %) F(m

-

(32)

Coordinator/ Equipment|
Procurement Expert

(125)

(421)

(91) (79)

(173)

2. Dispatchment in Japan

Position

2019

2020

2021

2022

2023

11

12 1

Chief Advisor / Seed
Business Experts

(8.0) | (9.0)

(9.0) | (10.0)

(9.0)

(9.0)

(2.0)

(2.0)| (4.0)

(4.0)

(4.0)

(4.0)

(4.0)

(6.0)

(6.0)

(4.0)

(2.0)

Deputy Chief Advisor /
Seed Business Expert

(9.0)

(9.0) | (10.0)

(9.0)

(10.0)

(4.0)

(4.0) | (6.0)

(10.0)

(10.0)

(10.0)

(2.0)

(10.0)

(10.0)

(10.0)

(6.0)

(4.0) | (6.0)

(3.0)

(4.0)

(8.0)

(8.0)

(3.0)

(4.0)

(4.6)

Seed Production and
Inspection Expert

(2.0)

(4.0)

(4.0)

(4.0)

(4.0)

(4.0)

(4.0)

(2.0)

(2.0)

(2.0)

(2.0)

(3.0)

(2.3)

Marketing (1)

(2.0)

Extension of seed
production and
inspection Expert

(8.0) | (10.0)

(9.0) | (10.0)

(9.0)

(9.0)

(4.0)

(4.0) | (6.0)

(10.0)

(10.0)

(10.0)

2.0

(10.0)

(6.0)

(2.0)| (4.0)| (5.0) | (4.0)

(5.0)

(5.0)

(3.0)

(4.0)

Farmers Organization
Expert/ Marketing (2)

(10.0)

(13.0)

(8.0)

(8.0)

(8.0)

(6.0)

(7.0)

(8.0)

Coordinator/ Equipment|
Procurement Expert

(12.0)| (16.0) | (16.0)| (16.0) (16.0)H2.0)H4.0)

! [ |
4.0 6.0

mo.o)Fg.m

(4.0)
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List of Equipment

Purchase

e . Num . Purchase .
Product name Specification ber| Price date Location
(KHR)
. : : Kyocera
Multi-function printer TASKa | 255500 | 1 3,850.00( 2017/11/24 GDA
Computer Microsoft Surface Pro| 1 1,976.70| 2018/3/5 GDA
Computer Asus A442UA 5 4,207.50| 2018/3/27 GDA
Bopea Sen Chey AC (Prey Veng)
- Ang Kamping Puoy AC (Battambang)
Seeder Eli rice seeder 4 4,560.00| 2018/9/17 Baphnom Meanchey AC (Prey Veng)
0’ Saray AC (Takeo)
Motorcycle YAMAHA SIRIUS 8 9,680.00( 2019/1/8 PDAFF (Battambang, Prey Veng)
Moisture meter SATAKE SS-7 5 2,406. 25| 2019/3/13 GDA. PDAFF (Four target provinces)
Motorcycle SUZUKI 8 | 12,584.00| 2019/6/3 PDAFF (Kampong Chhnang, Takeo)
. . GDA
Diaphanoscope 220V Diaphanoscope | 5 4,288.63| 2019/6/21 PDAFF (Four target provinces)
. o GDA
Electronic scale Precision Balance-AND| 5 5,004.90( 2019/6/21 PDAFF (Four target provinces)
Seeder Lun Heng seeder 1 700.00( 2019/9/23 Baphnom Meanchey AC (Prey Veng)
ARS
. _ (Battambang, Prey Veng)
Moisture meter SATAKE SS-7 4 1,925.00| 2019/11/29 Baphnom Meanchey AC (Prey Veng)
0’ Saray AC (Takeo)
Seeder Eli rice seeder 1 1,510.00| 2019/11/29 Lve Rong Roeung AC (Takeo)
Seeder Lun Heng seeder 1 850.00| 2020/2/23 LAREG (Kampong Chhnang)
AGROSAW Seed Grader, Baphnom Meanchey AC (Prey Veng)
Seed grader Mode| UC-2 2 | 52,659.20| 2021/1/20 0'Saray AC (Takeo)
GDA. NAL. PDAFF (Four target provinces)
Baphnom Meanchey AC (Prey Veng)
Tablet Samsung Galaxy Tab | 99 | g, 980.00| 2021/7/26 0'Saray AC (Takeo)
Chamroeun Phal Rieng Kesey AC (Battambang)
Camseed Pichangva AC (Kampong Chhnang)
Moisture meter Kett FG521 1 480.00( 2021/11/16| Chamroeun Phal Rieng Kesey AC (Battambang)
Moisture meter Kett FG521 1 480.00( 2021/12/3 Camseed Pichangva AC (Kampong Chhnang)
Seed grader Phun nhohat 1| 30,750.00| 2022/2/15 | Chamroeun Phal Rieng Kesey AC (Battambang)
Kubota M6040SU
Tractor Kubota RX220H 1 | 36,500.00|{ 2022/5/10 Camseed Pichangva AC (Kampong Chhnang)

4 wheels trailer
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Rice Seed Roadmap 2028

1. Goals
Goal: By 2028, 30% of exported rice will be produced by Quality Declared Seed.
Period: Six years from 2023

There are three stages, namely, the Application stage, the Surge stage, and the Steady increase stage, to
achieve the goal. In the Application stage, GDA will support increasing the acreage of the existing
Agricultural cooperatives (ACs) targeted by Rice Seed Production and Promotion (RSPP) by JICA and
Cambodia Agricultural Value Chain Program (CAVAC) by AusAID. GDA will also promote new ACs
to participate in QDS production.

The Surge stage invites other producers, in addition to the existing ACs, such as individual seed
producers and private seed companies, to participate in QDS production.

By the Steady Increase stage, PDAFF in all rice-producing provinces will be familiar with the QDS
system and will become to support seed producers under the QDS system. It is expected that the number
of QDS producers will steadily increase from this stage.

The following table shows the necessary volume of certified seed in each stage, estimated from the
export volume of milled rice in 2020. Then, the next table computes the main target volume and number
of producers at each stage by seed class, based on the necessary certified seeds.

The volume of necessary certified seed in each stage

2023-2024 2025-2026 2027-2028

Application Surge Steady Increase
Export volume (MT) 690,829 690,829 690,829
Use of QDS 10% 20% 30%
Milled rice with QDS (MT) 69,083 138,166 207,249
Paddy with QDS (MT) 119,108 238217 357,325
Production area with QDS (ha) 39,703 79,406 119,108
Necessary seed (MT) 1,588 3,176 4,764

*Conditions for the estimation: Export volume: 690,829 MT (milled rice) as of 2020,
milling ratio: 58%, seed renewal rate: 50%, seeding rate: 80 kg/ha

Target production volume of seed by class and stages

Seed 2023-2024 2025-2026 2027-2028
Seed producers L.
Class Application stage Surge stage Steady Increase stage
CS Target 1,400MT Target 3,250MT Target 5,100MT
4 ACs (RSPP) and 5ACs |900 MT/year 1350MT 1800MT
(CAVAQ) (100 MT/year-applicant x 9 | (150 MT/year-applicant x [(200MT/year-applicant x 9
AC) 9 AC) AQ)




10 newly participating 500MT/year 1000MT 1500MT
ACs (50MT/year-applicant x 10 (100MT/year-applicant x |(150MT/year-applicant x
AC) 10 AC) 10 AC)
9 newly participating 900MT 1800MT
individual producers and (100MT/year-applicant x |(200MT/year-applicant x 9
private seed companies 9 applicants) applicants)
RS Target 20MT Target 47MT Target 73MT
CARDI (Cambodia 20MT/year 20MT/year 20MT/year
Agriculture Research and
Development Institute)
ARS (Agriculture OMT/year 27MT/year 53MT/year
Research Station) or
private sector
FS Target 17 kg Target 39 kg Target 55 kg
CARDI 17 kg/year 39 kg/year 55 kg/year

*Conditions for the estimation: Seeding rate: 20kg (BS to FS), 40 kg (FS to RS), 80 kg (RS to CS), Yield:
2.5Mt/ha (BS to FS), 2.8 Mt/ha (FS to RS), 2.8 Mt/ha (RS to CS),

2. Target provinces and seed producers

(1) Target provinces

Taking PDAFF capacity into consideration, GDA shall select new seed producers from QDS-
experienced provinces such as Battambang, Kampong Chhnang, Takeo, and Prey Veng. Notably, seed
centers with the processing capacity of 60 Mt of rice seeds were newly constructed in the provinces of
Battambang and Prey Veng. As such, the two provinces can invite more seed producers.

(2) Target seed producers
To avoid high initial investment, it is highly recommended to prioritize seed producers with the

necessary facilities and equipment, such as a warehouse, drying yard, and seed cleaner.

3. Government roles
The GDA and PDAFF play a significant role in the following;

Provision of the technical training on seed production and inspection based on the QDS system
to newly participating PDAFF staff, seed producers, ACs, and seed production companies in
new target provinces (costs shouldered by the participants)

Issuance of QDS business certificates (cost shall be shouldered by the participants)

Field inspection excluding seeds produced by CARDI (cost shall be shouldered by applicants)
Laboratory test excluding seeds produced by CARDI (cost shall be shouldered by applicants)
Issuance of QDS labels (tags)

Provision of subsidies to promote QDS production.

Maintaining and rationalization streamlining the QDS system, including minimizing
paperwork, introducing an electric application, electric issuance, and handing over of field
inspection to PDAFF or applicants.

4. Activities
(1) Activities for human resource development

Training for provincial extension officers and seed inspectors



New participants in the QDS system need to obtain intensive technical supports. PDAFF and
provincial extension officers will be in charge of guiding those new participants. To do so, GDA
will provide the training to PDAFF or provincial officers on the QDS system, its flow, and the
roles of PDAFF in the system.

The laboratory inspection in the QDS system requires about 15 days for one sample, and the
necessary number of inspectors would depend on the seed volume. The following table
estimates that each stage requires 12, 28, and 42 inspectors respectively, responding to the
increase of seed volume.

2023-2024 2025-2026 2027-2028
Application Surge Steady Increase
The necessary number of 12 28 42
inspectors
CS Target 1,400MT Target 3,250MT Target 5,100MT
15days 15days 15days
RS Target 20MT Target 47MT Target 73MT
0.21days 0.21days 0.22days

* Conditions for the estimation: Inspection efficiency: 2 samples per day-inspector, Lots of samples: 1 sample
per 4 tons of seed. Production seasons: 2 seasons per year

(2) Activities for Increase of recognition of the Quality Declared Seed system

Public disclosure of applicants with seed business certification in the MAFF and GDA official
homepage. For rice seed consumers, the government should disclose the names of QDS certified
applicants.

Promotion of public awareness of the QDS system

MAFF/GDA shall cooperate with Cambodia Rice Federation, the largest rice stakeholder
association, to promote public awareness of the QDS system.

Free trial of QDS seeds

Free seed trials conducted by the RSPP have resulted in seed sales contracts between the
targeted ACs and the participants in the trials. To raise awareness of the QDS system, the
government shall employ the approach in rice-producing areas.

Financial support to newly participating seed producers

Quality seed production requires an initial investment such as a warehouse, drying yard, and
seed cleaner. The total cost of those investment is as high as $85,000, according to the RSPP’s
experience. Not all ACs and private companies can bear such an amount. Previously under the
Boosting Food Production Program, the government granted warehouses, drying yards, and
seed cleaners to a number of ACs. In the same manner the government shall consider the budget
allocation to directly subsidize eligible producers or provide a package of interest supplement
of bank loans.

Provision of the sales subsidy to invite more QDS producers

Since the QDS system is yet to be fully recognized in the market, the selling price of QDS seeds
is not always higher than non-QDS seeds. This has discouraged seed producers to participate
in the QDS system. The government will incentivize QDS producers by providing a sales
subsidy of about 400 Riel per kg. Once the market awareness of the QDS system rises



sufficiently to invite new QDS participants, the government will gradually reduce the amount

of the subsidy.

5. Necessary budget for achieving the goal of the roadmap
(1) Support seed production business through capacity development (USD)

2023-2024 2025-2026 2027-2028

Application Surge Steady Increase
Follow-up current target 0 10 9
New target 10 9 0
Total number of target 10 19 9
Unit cost for intervention (USD) 4,860 4,860 4,860
Direct cost total (USD) 48,600 92,340 43,740
Indirect cost (20%) 9,720 18,468 8,748
Total intervention cost (USD) 58,320 110,808 52,488

(2) Support investment of facility and equipment (USD) for the provinces other than Battambang and

Prey Veng provinces'

2023-2024 2025-2026 2027-2028
Application Surge Steady Increase
Warehouse (200 MT) 10 9 0
Drying yard (25x25m) 10 9 0
Seed cleaner (1 ton/hr) 10 9 0
The unit cost of Warehouse 35,000 35,000 35,000
The unit cost of Drying yard 15,000 15,000 15,000
The unit cost of Cleaner (1 Mt/hr) 35,000 35,000 35,000
Total cost 850,000 765,000 0
Government subsidy (70%) 595,000 535,500 0
(3) Promotion of Quality Declared Seed (USD)
Free seed trial
2023-2024 2025-2026 2027-2028
Application Surge Steady Increase
Number of trial farmers 20 20 0
Unit seed volume (kg/time) 80 80 0
Unit price of seed (USD/kg) 0.675 0.675
Duration (years) 2 1 0
Total cost (USD) 2,160 1,080 0

(4) Sales subsidy

! There are newly constructed seed centers in Battambang and Prey Veng provinces. Seed producers can utilize

these facilities for post-harvest processing.




2023-2024 2025-2026 2027-2028
Application Surge Steady Increase
Sales subsidy (USD/kg) 0.1 0.1 0
Target volume (kg) 1,400,000 3,250,000 0
Duration (years) 2 1 0
Total cost (USD) 280,000 325,000 0
(5) Total cost at each stage (USD)
2023-2024 2025-2026 2027-2028
Application Surge Steady Increase
(1) Capacity development 58,320 110,808 52,488
(2) Subsidy for facility and equipment 595,000 535,500 0
(3)-1 Free trial of QDS seeds 2,160 1,080
(3)-2 Sales subsidy 280,000 325,000 0
Total 935,480 972,388 52,488
Attachments
1) Implementation Structure
2) QDS workflow

3) Fee structure




1. Implementation Structure

Department of
Crop Seed

Director

Deputy Directors

Deputy Director

Deputy Director

Uth Sam Al, Mak Chan Ratana

Dr. Srun Khema

Tai Chandara

Office of
Administration,Planning,
Accounting and
International Cooperation

Office of
Variety Registration
and Seed Certification

Office of
Legislation and Seed
Inspection

Roles of QDS Implementation

® Check of QDS related documents.
@ |ssuance of a business certificate
® Implementation of field inspection.

® Sample taking for labo. test.

® Operation and management of QDS database.

®|ssuance QDS tags.




QDS Application Form (60 days before sawing)

1Seed producer (SG) is interested
:in the production of QDS seed
production

1
L e e e e e e e e e e e e =

PDAFF/ DCS handouts the QDS
manual and announces
necessary applications and fees

SG proceeds to the training of
QDS procedure and the quality
testing (only for seed sellers)

GDA sends the invoice of

v

SG submits the QDS application
form and attachments by hand/
postal service

P training (and quality test) fees
for the SG by hand/ postal
service

¥

SG pays the training fees by
cash/ bank transfer

v

GDA issues a receipt to the SG
by hand/ postal services

v 2

DCS confirms the contents

TETTTEL]

=A

¥

DCS announces SG about the
upcoming submission schedule
of QDS related forms and fees

¥

DCS stores the form in a file and
circulates it to the Director

] 2

The Director circulates it to GDA
for fomal authorization

PDAFF confirms the contents

v

v

GDA sends the invoice of QDS
business certification fees for
the SG by hand/ postal service

PDAFF announces the upcoming
submission schedule of QDS
related forms and fee payment

¥

¥

SG pays the QDS certification
fees by cash/ bank transfer

| PDAFF stores the copy and

<= xupSUbMIt to DCS by hand/ postal

service

v

GDA issues a receipt to the SG
by hand/ postal services

Internal authorization in GDA

J

v

After the authorization, the data
implementor of DCS enters the
data into system

¥

The data implementor of DCS
issues the QDS certification

¥

DCS prints out the certification
and send it to SG by
hand/postal service

QDS Operation Workflow -1




Declaration A Form (20 days before sawing)

m Declaration A From (20 days before sawing)

PDAFF announces AC about the
upcoming submission schedule
of QDS related forms and fees

v

SG submits the form and
attachments by hand/ postal
service

v 4

DCS check contents

¥

DCS stores the form in a file and
circulate it to the Director

v 2

The Director circulates it to GDA
for fomal authorization

PDAFF confirms the contents

¥

PDAFF stores the copy and
submit to DCS by hand/ postal
service

v

Internal authorization in GDA

v

After the authorization, the data
implementor of DCS enters the
data into system

v

DCS officially informs
acceptance of the form to SG
and PDAFF by hand/ postal
service

a

QDS Operation Workflow -2



Field inspection (before flowering/ before harvest)

mField inspections (before flowering/ before harvest)

PDAFF decides date of
inspection based on the date of
sawing/ transplanting

v

PDAFF coordinates the field
inspection schedule with DCS
and SG

¥

PDAFF reminds SG the request
of the field inspection before 24
hours by phone/ visit

¥

DCS and PDAFF visit fields and
operates the field inspection

¥

DCS and PDAFF issue primary
result report and
recommendations to SG by
hand on the day visited

v

GDA sends the invoice of field
inspection fees for the SG by
hand/ postal service

v

SG pays the field inspection fees
by cash/ bank transfer/ wing/
other

v

GDA issues a receipt to the SG
by hand/ postal services

A 4

DCS check contents and stores
the copy/ photo of result report
in a file and circulates it to the
Director

¥

The Director circulates it in GDA
for fomal authorization

v

PDAFF stores the copy/photo of
primary result report and
recommendations

a

v

Internal authorization in GDA

¥

After the authorization, the data
implementor of DCS enters the
data into system

¥

DCS sends official result to SG
by hand/ postal service

QDS Operation Workflow -3



Declaration B Form (after processing and bagging)

1
:PDAFF reminds SG the
:submission of the form

SG submits the form and
attSGhments by hand/ postal
service

v o

DCS confirms the contents

¥

DCS stores the form in a file and
circulate it to the Director

v o

The Director circulates it to GDA

PDAFF confirms the contents

v

PDAFF stores the copy and
submit to DCS by hand/ postal
service

\ 4

for fomal authorization

S

v

After the authorization, the data
implementor of DCS enters the
data into system

v

DCS officially informs
acceptance of the form to SG
and PDAFF by hand/ postal
service

Internal authorization in GDA

QDS Operation Workflow -4




Laboratory inspection and issuance of QDS label

(both processes need to be done within, in total two week)

1
'PDAFF reminds SG the request
:of the laboratory inspection

SG requires the laboratory
inspection to NAL/PDAFF by
phone

v

PDAFF coordinates the sampling
schedule with DCS and SG

¥

DCS and PDAFF visit the SG for
sampling

v

PDAFF operates laboratory
inspection

- ¥

PDAFF issues the result report to
DCS

v

DCS stores the result report in a
file and circulates it to the
Director

In case NAL operates
laboratory inspection

DCS sends the sample to NAL

¥

NAL operates laboratory
inspection

v

v

The Director circulates it in GDA
for fomal authorization

A

NAL issues the result report to
DCS

v

Internal authorization in GDA

v

After the authorization, the data
implementor of DCS enters the
data into system

A

DCS officially sends the result

¥

The data implementor issues the
QDS label

v

DCS prints out the QDS label
and send it to SG by

hand/postal service

v

report to SG by hand/ postal
service

QDS Operation Workflow -5

PDAFF confirms SG for
necessary numbers of labels

v

GDA sends the invoice of
laboratory inspection fees and
QDS label fee to SG by hand/
postal service

¥

SG pays the fees by cash/ bank
transfer

v

PDAFF issues a receipt to the SG
by hand/ postal services




3. Price chart related to the QDS seed production

Regulation

Fee/ Validity

Necessary days for issuance

1.1 Certification fee of seed
production (production and
processing)

500,000 riels
Validity: 3years

30days

1.2 Certification fee of seed
distribution

(only for seed companies,
not necessary for ACs)

100,000 riels
Validity: 3years

30days

1.3 Quality test fee

(For applicant of 1.2 who sells
imported seeds, needs to submit
the quality test result)

Moisture contents: 20,000riels /a
sample

Purity: 20,000riels/ a sample
Germination: 80,000riels / a
sample

(paid to NAL)

Validity: lyears (if QDS seed
follow the QDS regulations)

Moisture takes 1day, purity
takes 3days and germination
takes 14days

2.1 Training of QDS procedure
and QDS seed production (2
days) for application of 1.1 (and
partially for 1.2)

400,000 riels (lamp sum) per a
person

-it includes 3 trainers (at least, 1
from DCS and 1 from DRC,
assistance), DSA and
transportation for trainers,
refreshment, a certification etc
-No validity set

2.2 Field inspection fees

-DSA 60,000 riels/person for total
of 3 personnel (1 from DCS and 2
from PDAFF) and
-Transportation fee depending on
distance (800riel/ km from
PDAFF)

2.3 Laboratory inspection fees/
Sampling fee

-DSA 60,000 riels/person for total
of 3 personnel (1 from DCS and 2
from PDAFF) and
-Transportation fee depending on
distance

-Inspection fees follow 1.3

2.4 Printing fee for the QDS label
with QR code

Actual cost (in average 500
riels/bag) including printing and
transportation cost

-40kg/20kg the price would be the
same and the AC can decide the
size of bag.

After receipt of the results
from NAL, 5days or 1 week
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THE PROJECT
FOR
RICE SEED PRODUCTION AND
PROMOTION IN THE KINGDOM OF
CAMBODIA

THE REPORT ON THE
BASELINE SURVEY IN
THE TARGET PROVINCES

October 2018

JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)
Task., Ltd.
Kaihatsu Management Consulting, Inc.



Appendix:The Report on Baseline Survey of Rice Seed and Paddy in the Target Provinces

AC
APPP
AQIP
BFPPP
CARDI
C/P

cs
DCS
DAO
EFAP
FAEC
FS
GDA
HEKS
IFAD
IRRI
jcc
KHR
LAREC
MAFF
NGO
PDAFF
PPG
R/D
RS
RIAPIP
RSPP
SOFDEC
SPG
wCS

Abbreviation/Acronym

Agricultural Cooperative

Agricultural Productivity Promotion Project in West Tonle Sap
Agriculture Quality Improvement Project

Boosting Food Production Project

Cambodian Agricultural Research and Development Institute
Counterpart

Certified Seed

Department of Crop Seed (under authorization)

District Agricultural Office

Emergency Food Assistance Project

Farmer Associations Promoting Family Agricultural Enterprise in Cambodia
Foundation Seed

General Directorate of Agriculture

Hilfswerk der Evangelischen Kirchen Schweiz

International Fund for Agricultural Development

International Rice Research Institute

Joint Coordination Committee

Khmer Riel

Local Agricultural Research and Extension Centre

Ministry of Agriculture, Forestry and Fisheries
Non-governmental Organization

Provincial Department of Agriculture, Forestry and Fisheries
Paddy Producer Group

Record of Discussions

Registered Seed

Rural Irrigation Agriculture Productivity Improvement Project
The Project for Rice Seed Production and Promotion

Society for Development in Cambodia

Seed Producer Group

Wildlife Conservation Service
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Target Provinces



Appendix:The Report on Baseline Survey of Rice Seed and Paddy in the Target Provinces

Contents

Abbreviations/Acronyms

Target Provinces
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Chapter 2 Present Condition of Rice Seed Production in the Target Provinces.............c.c........ 2
2.1  OVERVIEW OF THE FOUR TARGET PROVINCES......c.ccecttutiiiiirinininineseeeeeeseseseseneneseseneneeeneaenens 2
2.2 BATTAMBANG PROVINCE ..ottt ettt ettt 6
2.3 KAMPONG CHHNANG PROVINCE ....ooveviieiieieieieieieieieieiitntttt ettt eseseseseteseseseseseseneseaene 10
2.4 PREY VENG PROVINCE ....coiiiiiiiiiiiieieicteteteteieieiet ettt ettt 14
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Chapter 3  Present Condition of the Quality of Rice Seed and Paddy in the Target Provinces 23
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Appendix:The Report on Baseline Survey of Rice Seed and Paddy in the Target Provinces

Chapter 1 Introduction

1.1 Background

The report on the baseline survey of rice seed and paddy in the target provinces was prepared under the
JICA supported project, "The Project for Rice Seed Production and Promotion" (hereinafter, RSPP or
The Project). RSPP was a technical cooperation, aiming at establishing the functional system of rice
seed production and extension in the target provinces (Battambang, Kampong Chhnang, Prey Veng, and
Takeo). Toward the goal, the Project organized a baseline survey team (hereinafter, RSPP survey team)
in order to:

1) Capture the current status of seed production in the target provinces,
2) Capture the current status of the quality of rice seed and paddy in the target provinces,

3) Capture the current status of the value chain and marketing of rice seed and paddy in the target
provinces,

4) Select the recommended rice varieties in the target provinces, and finally,
5) Propose the implementation structure of the RSPP's activity in the target provinces.

1.2 Methodology

The baseline survey consists of three approaches: (1) survey of agricultural cooperatives in the target
provinces, (2) laboratory quality test of rice seed and paddy, (3) survey of the value chains of rice seed
and paddy. All the surveys were conducted in January and May 2018, by the RSPP survey team. Table
1.1 summarizes the methods, targets and objectives of each survey.

Table 1.1 Summary of Baseline Surveys in the Target Provinces
Methods Targets
Structured and semi- 40 ACs and one NGO
structured interview

Objectives
Capture the current
status of seed
production in the
target provinces

(1) | Survey of agricultural cooperatives in the
target provinces

@)

Laboratory quality test of rice seed and
paddy

Laboratory test in
seven components for
paddy and eight
components for seed

Three samples of rice
seed and three
samples of paddy in
the target provinces

Capture the current
status of the quality
of rice seed and
paddy in the target
provinces

Structured and semi-

Stakeholders in the

Capture the current

(3) | Survey of the value chain of rice seed
and contract farming status of the value
chain and marketing
of rice seed and rice
in the target

provinces

structured interview target provinces

Based on the results of the above three surveys, the RSPP survey team consider the recommended rice
varieties in the target provinces (Chapter 5) and proposes the implementation structure of the RSPP's
activity from 2018 to 2022 in the target provinces (Chapter 6).
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Chapter 2 Present Condition of Rice Seed Production in the Target
Provinces

2.1 Overview of the Four Target Provinces

211 Agricultural Cooperatives and Seed Producers Groups

Currently, there are 60 Seed Producers Groups (SPGs) under 40 Agricultural Cooperatives (ACs) in the
target provinces, namely, Battambang, Kampong Chhnang, Prey Veng, and Takeo. The Prey Veng
Province has the largest number of SPGs and members, followed by the Battambang Province. Notably,
however, most ACs did not register, nor manage, all SPGs and seed producers. For this reason, the
number of SPGs, and members of SPGs listed in Table 2.1 does not capture all seed producers in each
province. For instance, in the Kampong Chhnang Province, 113 individual farmers engage in rice seed
production while only one SPG is listed.

Table 2.1 Number of ACs, SPG, and Seed Producers in the Target Provinces

Province Number of ACs Number of SPGs Nu'gnber of Seed
roducers
Battambang 14 16 207
Kampong Chhnang 5% 1 13
Prey Veng 14 24 252
Takeo 3 19 B
Total a1 60 203

Note: One NGO is included.
Source: RSPP survey team

2.1.2 Rice Seed Variety and Production

Phka Rumduol and Sen Kra Oub were the two most produced varieties in the target provinces in 2017.
38 ACs produced Phka Rumduol, but only in the rainy season since it is a photoperiod sensitive variety.
This variety is one of the governmentally recommended, premium aromatic rice (see Chapter 5 for the
detail).

On the contrary, Sen Kra Oub, literally "fragrant rice" was cultivated both in the dry and rainy seasons
of the year, since the variety can be cultivated in any general, irrigated area and harvested throughout
the year.! Sen Kra Oub with a smooth aroma resembles jasmine fragrant rice, and has high market
demand all over the country.

Table 2.2 Major Seed Varieties in the Target Provinces in 2017 (Number of ACs)

Dry Season Rainy Season
Battamb | Kampong Prey Takeo Sub Battamb | Kampong Prey Takeo Sub Total
-ang Chhnang Veng Total -ang Chhnang Veng Total

Phka
Rumduol 0 0 0 0 0 13 4 14 7 38| 38
Sen Kra
Oub 1 2 2 0 5 7 0 1 2 10 15
CARI15 0 0 1 0 1 1 0 0 0 1 2
Sbai
Mongkul 0 0 1 0 1 0 0 0 1 1 2
IR504 0 1 0 0 1 0 0 0 0 0 1
IR66 0 0 1 0 1 0 0 0 0 0 1
Phka
Kravann 0 0 0 0 0 0 1 0 0 1 1
Phka
Romeat 0 0 0 0 0 0 1 0 0 1 1

Source: RSPP survey team

Thitp://mekongoryza.com/en/article/products/long-grain-rice/fragrant-sen-kra-oub.html

2
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Table 2.3 Planted Area of Major Seed Varieties in the Target Provinces in 2017 (ha

Dry Season Rainy Season
Battam- | Kampong | Prey Takeo Sub Battam- | Kampong Prey Takeo Sub Total
bang Chhnang | Veng Total bang Chhnang Veng Total
gltllll(ﬁduol 15.0 0.0 0.0 0.0 15.0 106.0 34.1 174.0 453 | 359.4 | 3744
Sen Kra Oub 0.0 1164 | 24.0 0.0 140.4 105.5 0.0 16.0 33.0 | 1545 | 294.9
CARI15 0.0 0.0 59.0 0.0 59.0 0.0 0.0 0.3 0.0 0.3 59.3
Sbai Mongkul 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.4 0.4
IR504 0.0 21.8 0.0 0.0 21.8 0.0 0.0 0.0 0.0 0.0 21.8
IR66 0.0 0.0 59.0 0.0 59.0 0.0 0.0 0.0 0.0 0.0 59.0
Phka Kravann 0.0 0.0 0.0 0.0 0.0 0.0 69.0 0.0 0.0 | 69.0 69.0
Phka Romeat 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 11 11
Total 15.0 138.2 | 142.0 0.0 295.2 2115 104.2 | 190.3 78.7 | 584.7 | 879.9
Note: The above data is rounded off to one decimal place
Source: RSPP survey team
Table 2.4 Production of Major Seed Varieties in the Target Provinces in 2017 (Mt
Dry Season Rainy Season Total
Battambang | Kampong Prey Takeo Sub Battambang | Kampong Prey Takeo Sub
Chhnang | Veng Total Chhnang | Veng Total

Phka Rumduol 0 0 0 0 0 279.1 65.3 316.7 132.7 793.8 793.8
Sen Kra Oub 45.0 191.6 60.0 0 296.6 368.3 0 44.5 76 488.8 785.4
CARIS 0 0 236.0 0 236.0 1.0 0 0 0 1.0 237.0
Sbai Mongkul 0 0 N/D 0 0 0 0 0 N/D 0 0
IR504 0 35.6 0 0 35.6 0 0 0 0 0 35.6
IR66 0 0 236.0 0 236.0 20.0 0 0 0 20 256.0
Phka Kravann 0 0 0 0 0 0 240 0 0 240 240.0
Phka Romeat 0 0 0 0 0 0 4.8 0 0 4.8 4.8
Total 45 227.2 532.0 0 804.2 668.4 310.1 361.2 208.7 1548.4 2352.6

Note: The data are rounded off to one decimal place
Source: RSPP survey team

2.1.3 Labor Cost in Sowing, Harvesting and Post-Harvesting

Transplanting, more specifically row planting, is in principle, recommended for rice seed production in
order to optimize the amount of seeds, and to rationalize weed, pest and fertilizer management. In the
four provinces, 32 ACs employed transplanting by hand while 10 ACs practiced direct sowing and only
two used a drum seeder. Notably, however, transplanting by hand does not mean row planting.
According to the APPP's report, random planting is more widely practiced and uses approximately 100
kg/ha of seeds, against 40 kg/ha for the APPP's recommendation?.

In terms of labor cost, transplanting by hand, regardless of whether planting by row or randomly,
required the highest expense per hectare, approximately 19.1 times higher than direct sowing, and 2.9
times higher than if using a drum seeder. As such, transplanting by hand required not only higher labor
costs, but a higher seed ratio, and even a physically heavy workload. In the case of random planting, it
does not rationalize the farm management despite the higher labor and seed cost. It is necessary to
employ an alternative sowing method that is cost-effective and enables the rationalization of weed, pest
and fertilizer control.

2 The final report of APPP (2016)
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In the drying of produce, most ACs conducted solar drying while only three used a flatbed dryer. As
Table 2.7 shows, the higher labor cost of using a flatbed hinders its dissemination.

Table 2.5 Sowing Practices and Labor Cost in the Target Provinces (plural answers)

Number of AC Labor Cost (KHR per ha)

Battam | Kampong Prey Battam- Kampong Prey

-bang Chhnang Veng Takeo Total bang Chhnang Veng Takeo Average
Direct 2 2 3 3 10 32,500 22,500 36,667 33,333 31,250
Seedling
Transplanti 10 4 12 6 32| 773250 | 306,875 | 636250 | 666,667 | 595760
ng by Hand
Drum 0 0 2 2 4 N/A N/A | 115000 | 300,000 | 207,500
Seeder
Transplanti 0 0 0 0 0 N/A N/A N/A N/A N/A
ng Machine

Note: The data is rounded to be integers
Source: RSPP survey team

In harvesting, a combine harvester has been widespread in the country?, although manual harvesting is
still observed. In the target provinces, 27 ACs utilized a combine harvester, while 20 ACs harvested seed
paddy by hand. The cost of using a combine harvester is approximately 1.96 times cheaper than manual
harvesting per hectare. It is assumed that the current lack of agricultural labor in the country and the cost
effectiveness of a combine harvester will lead to combine harvesters being the main method in the near
future.

Table 2.6 Harvesting Practices and Labor Cost in the Target Provinces (KHR /ha)

Number of AC Labor Cost
Battam | Kampong Prey Battam- Kampong Prey
bang Chhnang Veng Takeo | Total bang Chhnang Veng Takeo Average
gz;vde“mgby 1 4 9 6 20 | 900,000 | 490,000 | 849,794 | 551,111 | 697,726
Combine 13 2 8 4 27 | 361,923 | 312,500 | 302,222 | 450,000 | 356,661
Harvester

Note: The data is rounded to be integers
Source: RSPP survey team

Table 2.7 Drying Practices and Labor Cost in the Target Provinces (KHR /ha)

Number of AC Labor Cost
Battam- Kampong Prey Battam- Kampong Prey
bang Chhnang Veng Takeo Total bang Chhnang Veng Takeo Average
Solar 14 5 11 8 38 50,727 85,000 44,167 30,000 52,474
Dryer 0 0 3 0 3 N/A N/A 76,667 N/A 76,667

Note: The data is rounded to be integers
Source: RSPP survey team

2.14 Inspection

It is notable that there is no standardized certification system, based on appropriate inspection
procedures.

In the field inspection, the major inspectors are the AC committee and PDAFF. The AC committee
employed an internal inspection system. In the system, typically, the AC board nominates its members
who received the training of the inspection provided by NGO or others. Notably, the guidelines or

3 Combine harvesters are mainly used through mechanization service by large scaled farmers or service
providers (Saruth Chan, 2014, Agricultural Mechanization in Cambodia). In 2014, combine harvesters
covers 70 % with a growth rate of 384% between 2010 and 2013 ESCAP, 2014, Status and Prospectus of
Agricultural Mechanization in Cambodia).
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manuals provided by such trainings are not standardized. For instance, the "procedures of seed
certification" in the National Seed Strategy for Cambodia*, instructed that at least 2-3 times, field
inspection shall be conducted in the following manner:

(1) The first inspection shall be made before flowering in order to determine isolation, presence of
volunteer plants, outcrosses, planting ratio, errors in planting and other relevant factors
(2) The second shall be made during flowering to check isolation, off-types, pollen shedders in
female parent and other relevant factors
(3) The third inspection shall be made at or prior to maturity, to verify the true nature of the plant
and other relevant factors
Nevertheless, the field inspection by the AC committee concentrated on the reproductive phase (during
flowering), while that by PDAFF focused more on the growth phase (before flowering).

In the laboratory quality inspection, only a limited number of ACs received the test. PDAFF plays a
main role on the test, but the absolute number of the test practice is still by far below the expected
amount.

Table 2.8 Field Inspection in the Target Provinces (Number of ACs)

Reproductive ACs which
Inspectors/Timin Growth Phase pPhase Ripening Phase received more than

P g (before flowering) . . (maturity) 2 phases of

(during flowering) - ;

inspection
AC Committee 4 27 0 4
PDAFF 17 7 1 8
BFPP 5 0 3 3
GDA 0 0 1 0
Others 1 2 2 2
Total 27 36 7 17

Source: RSPP survey team
Table 2.9 Laboratory Inspection in the Target Provinces (Number of ACs
Other Rice . .
. Inert Other . Germina- Moisture
Inspectors Purity Matters Weed Seed Crop Seed Vger;zjty tion Content

PDAFF 4 3 0 1 0 3 4
GDA 1 1 0 1 0 0 1
BFPP 1 1 0 0 0 1 1
AC Committee 1 1 0 1 0 0 1
Total 7 6 0 3 0 4 7

Source: RSPP survey team

2.1.5  Capacity for Expansion of Seed Production

Table 2.10 summarizes the (1) infrastructural capacity to expand seed production and, (2) organizational
capacity and willingness to expand seed production of all target ACs in the four provinces.

In the infrastructural capacity, the common challenge is the lack of post-harvest facilities. Only less than half
of the total number of ACs have additional space capacity. This is mainly because of the widespread use of
combine harvester in the country, which leads rice farmers to sell wet paddy directly from a combine
harvester without postharvest process (See also 2.1.3) .

It is also observed that only less than half of the total ACs have the organizational capacity and willingness
to expand seed production. Notably, those who showed the capacity and willingness have been supported by
either governmental or donor's projects. Through the supports, they became not only familiar with seed
production, but also aware with the market demand in high quality seeds. As such, they tend to expect more

4 MAFF, GDA 2017 "National Seed Strategy for Cambodia (2017-2022)"(draft version).
5
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profit through the expansion of seed production.

Table 2.10 Infrastructural Capacity to Expand Seed Production and Organizational Capacity and
Willingness to Expand Seed Production (the number of ACs who answered yes/total ACs)

Provinces Theexistence | Theexistence | Theexistence | The existence Organizational
of irrigation of farmland of farmland of warehouse | capacity/willingness
Battambang 13/14 12/14 4/14 8/14 4/14
Kampong Chhnang 2/5 5/5 3/5 3/5 3/5
Prey Veng 9/14 13/14 4/14 3/14 514
Takeo 3/8 6/8 5/8 3/8 3/8
Total 27/41 36/41 16/41 17/41 15/41

Source: RSPP survey team

2.1.6 Key Facts of Rice Seed Production in the Target Provinces

Key Facts
41 ACs and 60 SPGs (703 members) are identified in the four target provinces, while there exists a significant number
of individual seed producers without forming an SGP.

2 | Currently, Phka Rumduol and Sen Kra Oub are dominantly produced due to high market demand.

In sowing practice, transplanting by hand requires above 19 times higher labor cost than direct sowing (broadcasting).
3 | Considering a shortage of agricultural labor, and higher labor wage, it is urgent to consider another cost-effective sowing
technology which enables to control the required level of farming management.

There is no standardized certification system with the proper procedures of field and laboratory inspection. Field
4 | inspection is conducted mainly by PDAFF and the AC committee (internal inspection system) without the standardized
methods and procedures. On the other hand, only a limited number of ACs received the laboratory quality test.

Most ACs do not have sufficient capacity postharvest facilities such as drying yard, which can hinder the smooth
expansion of seed production.

2.2 Battambang Province

Battambang is a province of Cambodia located in the far northwest. Bordering provinces are Banteay
Meanchey to the north, Pursat to the east and south, Siem Reap to the northeast, and Pailin to the west.
Battambang area covers 11,702km? with a population of 1.037 million. The rice-cultivated area is about
287,200ha including 270,700ha of wet season rice and 16,500ha of dry season rice.

2.2.1 Agricultural Cooperatives and Seed Production Groups

The RSPP survey team identified only 16 SPGs under 14 ACs in the Battambang Province that currently
produce rice seed, although 21 ACs were listed prior to the survey. The AQIP's withdrawing of seed
business discouraged the producers in the province to provide rice seed (for the detail, See Chapter 4).

Table 2.11 Number of SPGs

Name of AC Total Members of Number of SPGs Member of SGPs
AC (Female)
Phnom Krapeu 470 (268) 1 20
Teuk Chet Kasekar Kea Mean Chey 312 (142) 1 12
Chamreoun Phal Reang Kesei 288 (138) 1 4
Sangha Phal 215 (85) 1 31
Khum Kampong Preang 201 (75) 1 30
Kanteul Pheakdey Reasmey Chulsa 184 (87) 1 17
Morodok Bansay Treng 154 (101) 1 7
Kamping Puoy Bangkoeun Phal 123 (62) 1 10
Chrey Samaki Bangkoeun Phal 112 (68) 1 40
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Chraneang Cheng Peas Chamroeun Phal 104 (71) 1 4
Reaksmey O’Daun Pov Chamroeun Phal 86 (52) 2 9
Samaki Mean Chey 60 (20) 2 8
Prek Chik 45 (22) 1 12
Beung Pring 42 (14) 1 3
Total 2396 (1205) 16 207

Source: RSPP survey team

Table 2.12 Agricultural Facility,

Machinery and Equipment Owned by ACs

Land Flatbed Drying | Warehouse
Name of AC (o) Dryer Yard () ) Tractor Others
Phnom Krapeu 20,000 10 225 112 N | Power tiller, water pump,
Mt/time weighing scales, stitching

machine, moisture meter

Teuk Chet Kasekar Kea 1,200 N N N N | Power tiller, water pump,

Mean Chey stitching machine

Chamroeun Phal Reang 1,500 N N 54 N | Water pump, stitching

Kesei machine, moisture meter

Sangha Phal 5,000 N 350 200 N | Power tiller, water pump,
thresher, winnower,
weighing scales, stitching
machine, moisture meter

Khum Kampong Preang 5,000 N 375 60 55 hp | Power tiller, water pump,
winnower, weighing scales,
stitching machine, pallet,
moisture meter

Kanteul Pheakdey 4,500 N 375 112 N | Power tiller, water pump,

Reasmey Chulsa winnower, weighing scales,
stitching machine, pallet,
trolley, moisture meter

Morodok Bansay Treng 0 105 mi N 60 N | Power tiller

Kamping Puoy 3,100 N 96 96 N | Water pump, thresher,

Bangkoeun Phal winnower, weighing scales,
stitching machine, pallet,
moisture meter

Chrey Samaki 0 10 N 96 N | Power tiller, thresher,

Bangkoeun Phal Mt/time winnower, weighing scales,
stitching machine, moisture
meter

Chraneang Cheng Peas 150 N N N N | Water pump, stitching

Chamroeun Phal machine,

Reaksmey O’Daun Pov 0 N N N N | Power tiller, water pump

Chamreoun Phal

Samaki Mean Chey 0 N N N N | Power tiller

Prek Chik 0 N N N N | Power tiller

Beung Pring 0 N N N N | Power tiller

Source: RSPP survey team

2.2.2

Rice Seed Varieties and Production

While Phka Rumduol is applied by the largest number of farmers in the province, Sen Kra Oub is widely
produced in terms of the actual planted area and production. All informants indicated that its higher
demand and market price are the main reasons to choose these varieties.
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Table 2.13 Major Seed Varieties and the Number of SPGs Cultivated in 2016 and 2017

Variety 2016 2017
Dry Rainy Dry Rainy
Sen Kra Oub 2 1 1 7
Phka Rumduol 0 7 0 13
CARI15 0 0 0 1
Total 2 8 1 21
Source: RSPP survey team
Table 2.14 Production of Major Seed Varieties in 2017
Variety Dry Rainy

Number of Planted Area Production Number of Planted Area Production

Producers (ha) (Mt Producers (ha) (MY)
Sen Kra Oub 15 15 45.0 76 106 368.3
Phka Rumduol 0 0 0 139 105.5 279.1
CARI15 0 0 0 1 0.3 1
Total 15 15 45 216 211.8 648.4

Source: RSPP survey team

2.2.3 Labor Cost in Sowing, Harvesting and Post-Harvesting

In the Battambang Province, most ACs practiced transplanting by hand despite its higher cost
(approximately 23.8 times higher expense than direct sowing) and only two ACs applied direct sowing.

In harvesting, 13 ACs used a combine harvester which is around 2.5 times a lower labor cost than manual
harvesting. All ACs dry-harvested seed paddy by solar and its average expense is 50,727.3 per Mt.

Table 2.15 Comparison of Labor Costs of Seedling/Transplanting

Number of ACs Number of . Total Labor
(plural Labor (KHR /Vﬁggn /day) Duraﬂgn per Cost per ha
answers) (persons/ha) P y (KHR/ha)
Transplanting by 10 N/A N/A N/A 773,250
Hand
Direct Sowing 2 1 32,500 1 32,500
Source: RSPP survey team
Table 2.16 Comparison of Labor Costs of Harvesting
Number of ACs Number of Wage Duration per Labor Cost
(plural Labor (KHR/person/day) ha (KHR/ ha)
answers) (persons/ha)
Combine Harvester 13 N/A N/A N/A 361,923.1
Harvesting by Hand 1 45 20,000 1 900,000.0
Source: RSPP survey team
Table 2.17 Comparison of Labor Costs of Drying
Number of ACs (plural answers) Expense (KHR/Mt)
By Solar 14 50,727.3
By Dryer 0 N/A

Source: RSPP survey team

2.2.4 Inspection

In the Battambang Province, the field inspection is relatively well practiced. The main inspectors,
PDAFF and the AC committee (internal inspection system) conducted the field inspection, in particular
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at the growth and reproductive phase. On the contrary, the laboratory inspection has not been practiced
sufficiently. PDAFF and BFPP conducted a laboratory inspection for only one.

Table 2.18 Field Inspection and Its Timing

Inspectors/Timing Growth Phase Reproductive Phase Ripening Phase Total
PDAFF 4 5 1 10
AC Committee 4 8 0 12
BFPP 4 0 2 6
GDA 0 0 1 1
RIARIP 0 0 1 1

Source: RSPP survey team
Table 2.19 Laboratory Inspection
Other Rice .
Inspectors Purity Inert Weed seed Other Crop Variety Germination Moisture
matters Seed Seed content
PDAFF 1 0 0 0 1 1
BFPP 1 0 0 0 1 1

Source: RSPP survey team

225

Capacity for Expansion of Seed Production

Table 2.20 shows the infrastructure capacity of the ACs in the province to extend seed production. Most
of the ACs, except one, are equipped with irrigation. 12 ACs showed their availability of farmland,
while the areas have large ranges, from 5 to 150 ha. For post-harvest facilities, on the other hand, only
four ACs have a certain size of land, 00.1 to 0.16 ha, and eight have extra space in a warehouse for seed

storage.
Table 2.20 Infrastructural Capacity to Expand Seed Production
Name of AC Irrigation Farmland Land for Warehouse | Warehouse
(ha) Drying (Mt) (md)
Yard (ha)

Khum Kampong Preang Y 150 0.01 500 200
Sangha Phal Y 100 0 300 500
Chrey Samaki Bangkoeun Phal Y 60 0 200 200
Prek Chik Y 50 0 0 0
Kanteul Pheakdey Reasmey Chulsa Y 50 0.15 200 200
Phnom Krapeu Y 38 0 200 200
Teuk Chet Kasekar Kea Mean Chey Y 30 0 0
Morodok Bansay Treng Y 30 0 0
Samaki Mean Chey Y 30 0.16 50 200
Kamping Puoy Bangkeoun Phal Y 20 0 500 300
Chamroeun Phal Reang Kesei Y 10 0.02 100 150
Reaksmey O’Daun Pov Chamroeun Phal Y 5 0 0 0
Chraneang Cheng Peas Chamroeun Phal Y 0 0 0
Beung Pring N 0 0

Source: RSPP survey team
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Table 2.21 selected ACs which showed strong organizational capacity and willingness to expand seed
production. Out of the 14 ACs in the Battambang Province, four ACs showed both strong organizational
capacity and a willingness to increase seed production.

Table 2.21 Organizational Capacity and Willingness to Expand Seed Production

Name of AC Organizational Capacity Willingness
Chamroeun Phal Reang . Bookkeeping is well-managed . With good knowledge in paddy and
Kesei . AC committee actively engaged in seed production, the AC is willing to
management expand rice seed production

AC has its own organizational
structure by law and internal

regulations

Chrey Samaki Bangkoeun | - Recording of transactions and . With high skill levels in seed

Phal income/expense is well-managed production, trained by JICA, they are
AC has regular internal meetings willing to expand seed production
Active leadership is observed

Kamping Puoy . Bookkeeping is well-managed . With good knowledge in seed

Bangkoeun Phal . AC committee actively engaged in production, trained by JICA, the AC
management are willing to expand rice seed
AC has its own organizational production up to 20ha at an initial
structure by law and internal stage
regulations

Sangha Phal . Bookkeeping is well-managed . With good experience in seed
Strong and active leadership is production supported by JICA and
observed BFPP, they are willing to expand seed
Committee members are active and production up to 100 ha
responsible for the management . The AC also plans to enlarge their

warehouse up to 500 square meters

Source: RSPP survey team

2.3 Kampong Chhnang Province

Kampong Chhnang is one of the central provinces of Cambodia. Neighbouring provinces are Kampong
Thom, Kampong Cham, Kandal, Kampong Speu and Pursat. Kampong Chhnang area covers 5,521km?
with population of 472,616 (2011). The rice planted area is around 152,000 ha, including wet season of
121,800ha and dry season of 30,700ha.

2.3.1 Agricultural Cooperatives and Seed Production Groups

The Kampong Chhnang Province has only a limited number of seed producer groups; four SPGs in four
ACs and one local NGO. All of them have recently started rice seed production and their experience in
production, processing and marketing is limited, compared to the other three provinces.

Among them, Kasekam Chey Chumneas AC, for instance, has the largest number of seed producers (48
members). In 2017, Kasekam Chey Chumneas had a contract for seed with a French-Cambodian rice
milling company, Golden Rice Cambodia Co., Ltd (hereinafter, Golden Rice). The AC is contracted to
produce rice seed of Phka Kravann, on 69 hectare farm land.

Anhjanhroung Samey Thmey AC has the second largest number of seed producers, 43 members from 4
villages. The AC began to produce rice seed in the rainy season of 2017. The AC bought CS or RS from
LAREC and produce and sell CS at the Boosting Food Production Project (BFPP)’ at a subsidized price.
Local Agricultural Research and Extension Centre (LAREC), is one of the projects operated by a local

NGO called Society for Development in Cambodia (SOFDEC). The LAREC focuses on the rice sector
including seed production, processing and marketing. It’s funded by HEKS, a Swiss-based Christian

> BFPP is a 3 year, 2016-2019, USD 20 million self-financed project supported by International Fund for Agricultural
Development (IFAD). BFPP focuses on rice seed and increased vegetable production among other areas. MAFF and GDA are
expected to take a leading role in implementation (IFAD, 2016, Cambodia Accelerating Inclusive Markets for Smallholders
Final project design report).
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foundation, and is well equipped with related facilities, including a flatbed dryer, drying yard, and
warehouse.

Table 2.22 Number of Members of AC and SPGs

Name of AC Total Members of Number of SPGs Member of SGPs
AC (Female)
Kasekam Chey Chumneas 1,243 (799) 0 48
Kasekam Khunrorng Reak Reay 221 (196) 1 2
Anhjanhroung Samey Thmey 178 (140) 0 43
Phnom Tauch Samaki 70 (47) 0 20
LAREC (NGO) 12 (1) N/A N/A
Total 1724 (1183) 1 113

Source: RSPP survey team

Table 2.23 Agricultural Facility, Machinery and Equipment Owned by ACs

Name of AC Land | Flatbed | Drying | Warehouse | Tractor | Power Others
(nf) Dryer Yard (nd) Tiller

Kasekam Chey Chumneas 4000 N N 220.5 N Y | Moisture meter

Kasekam Khunrorng Reak Reay N N N N N Y | N

Anhjanhroung Samey Thmey 1200 N 300 72 N N | N

Phnom Tauch Samaki N 72 ot N 60 N Y | Winnower,
moisture meter

LAREC (NGO) 8Mt 480 128 N Y | Water pump,

capacity m thresher,

winnower,
weighing scales,
stitching machine,
pallets

Source: RSPP survey team

2.3.2 Rice Seed Varieties and Production

In 2016 and 2017, the three ACs and one NGO produced two varieties of seed, Phka Rumduol and IR
504 in the dry season, and three, Phka Rumduol, Phka Romeat and Phka Kravann in the rainy season.
Marketability, higher selling price and demand are the main factors for selecting these varieties.

Table 2.24 Major Seed Varieties and the Number of SPGs Cultivated in 2016 and 2017

Variety 2016 2017
Dry Rainy Dry Rainy
Phka Rumduol 0 5 0 4
Sen Kra Oub | 0 5 0
IR504 | 0 | 0
Phka Romeat 0 0 0 1
Phka Kravann 0 0 0 |
Total 5 5 3 6

Source: RSPP survey team
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Table 2.25 shows the production of the major seed varieties in 2017. The largest number of the producers
cultivated Phka Rumduol, followed by Sen Kra Oub. In terms of production, on the other hand, Phka
Kravann is the most, followed by Sen Kra Oub.

Table 2.25 Production of Major Seed Varieties in 2017

Variety Dry Season Rainy Season

Number of Planted Area Production Number of Planted Area Production

Producers (ha) (Mt) Producers (ha) (Mt)
Phka Rumduol 0 0 67.0 34.1 65.3
Sen Kra Oub 62.0 116.4 191.6 0 0 0
IR504 13.0 218 0 0 0
Phka Romeat 0 0 2.0 11 48
Phka Kravann 0 0 49.0 69.0 240.0
Total 75.0 138.2 227.2 118.0 104.2 310.1

Note: The data is rounded off to one decimal place

Source: RSPP survey team

233

Labor Cost in Sowing, Harvesting and Post-Harvesting

Most of seed producers in the province practice both direct sowing (broadcasting) and transplanting by
hand (row planting). As Table 2.26 clarifies, the labor cost of transplanting by hand indicates to be
approximately 13.64 times higher than that of direct sowing (broadcasting).

Table 2.26 Average Cost of Seeding/Transplanting

Number of . Total Labor
Number of Labor Wage Duration per Cost per ha
ACs/NGO (person/ha) (KHR/person/day) ha (KHR/ha)
Direct Seeding by Hand 2 1.5 45,000 0.75 22,500
Transplanting by Hand* 4 N/A N/A N/A 30,6875
Transplanting Machine 0 N/A N/A N/A N/A

Source: RSPP survey team

In harvesting, two ACs use a combine harvester and four practiced manual harvesting. The gap in labor

cost is approximately 1.5 times.

In drying, All ACs dry paddy seed by solar, with an average cost is 85,000 KHR/Mt®.

Table 2.27 Average Cost of Harvesting

Number of Number of Wage Duration per Labor Cost
ACs/INGO Labor (KHR/person/day) ha (KHR /ha)
(Persons/ha)
Harvesting by Hand 4 15.5 20,000 1.5 490,000
Combine Harvester 2 N/A N/A N/A 312,500

Note: The data of wage and labor costs are rounded off to be integers

Source: RSPP survey team

¢ LAREC has a flatbed dryer and operates it, but the RSPP survey team could not obtain a labor cost of the flatbed.
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Table 2.28 Average Cost of Drying

Number of SPGs/NGOs Expense (KHR/Mt)
By Solar 5 85,000
By Dryer (fuel) 0 0
By Dryer (electricity) 0 0

Source: RSPP survey team

2.3.4 Inspection

In the Kampong Chhnang Province, the seed inspection is not yet to be well systematized both in the
field and the laboratory.

Basically, the field inspection of seed needs to be conducted two or three times; at the growth phase,
reproductive phase and ripening phase’. Nevertheless, no AC received more than one field inspection
either at the growth phase by PDAFF or reproductive phase by AC committee or NGO.

In the case of laboratory inspection, only one AC received the inspection by PDAFF with the limited
components; purity, inert matters, other crop seed, and moisture content.

Table 2.29 Field Inspection and Its Timing

Inspectors/Timing Growth Phase Reproductive Phase Ripening Phase Total
PDAFF 2 0 0 2
AC Committee 0 3 0 3
Private Company 0 0 0 0
NGO 0 1 0 1
Total 2 4 0 6

Source: RSPP survey team
Table 2.30 Laboratory Inspection
Inspectors Purity Inert Weed seed Other Other Rice Germination Moisture
matters Crop Seed | Variety Seed Content
PDAFF 1 0 0 1 0 0 1
Total 1 0 0 1 0 0 1

Source: RSPP survey team

2.3.5

Capacity for Expansion of Seed Production

In the Kampong Chhnang Province, only a few ACs have infrastructural capacity large enough to expand
rice seed production. For instance, only two ACs, Kasekam Chey Chumneas AC and Kasekam
Khunrorng Reak Reay AC, have an irrigation system. In post-harvesting facilities, two ACs and one
NGO are equipped with extra land for a drying yard and a warehouse.

7 A draft of "National Seed Strategy for Cambodia (2017-2022)"
13
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Table 2.31 Infrastructural Current Capacity to Expand Seed Production

Name of AC Irrigation Farmland Land for Drying | Warehouse | Warehouse
System (Y/N) (ha) Yard (ha) (Mt) (m?)
Anhjanhroung Samey Thmey N 50 0 0 0
Kasekam Chey Chumneas Y 100 0 0 0
Kasekam Khunrorng Reak Reay Y 10 0.03 100 200
LAREC N 150 1 500 336
Phnom Tauch Samaki N 10 0.03 50 200

Source: RSPP survey team

In addition to the infrastructural capacity, the RSPP survey team identified two ACs and one NGO which
have strong organizational capacity with the willingness to expand rice seed production. Anhjanhroung
Samey Thmey AC is one of them and they are preparing to organize new SPGs. Moreover, Kasekam
Chey Chumneas, the largest AC with 1243 numbers, is willing to expand rice seed production up to 400
hectares. LAREC, unlike the other ACs, functions as a marketer, trainer and even an inspector. Backed
up by a Swiss-based foundation, the NGO has an outstanding capacity of financial management and
marketing experience.

Table 2.32 Organizational Capacity and Willingness to Expand Seed Production

Name of AC Organizational Capacity Willingness
Anhjanhroung Samey - Bookkeeping is well-managed *  With good knowledge in seed
Thmey * AC committee actively and voluntarily production trained by BFPP, the AC is
engaged in management willing to expand rice seed production
AC holds regular internal meetings up to 20 ha.

They are willing to form more SPGs as
well as invest in rice seed business

Kasekam Chey Chumneas | *  Recording of income/expense is well- * AC has contract farming of rice seed
managed with Golden Rice and LAREC, and
AC has a large scale of capital willing to expand the scale of the
contract up to 400 ha.
LAREC + Supported by HEKS, a Swiss-based * The NGO plays a significant role in
foundation, it has a secure budget and marketing to neighbouring ACs through
internal management system contract farming

2.4 Prey Veng Province

Prey Veng is a province of Cambodia located in the southeast, bordering Svey Rieng and Vietnam to the
east, Kampong Cham to the north and Kandal to the west. In 2008 it had a total population of 947,357
people. This densely populated agricultural region is located on the east bank of the Mekong. Prey Veng
territory covers 4,883km? with a planted rice area of 325,000ha including 250,000ha of wet season rice
and 75,000ha of dry season rice, standing as number one of rice planted area in the country.

2.4.1 Agricultural Cooperatives and Seed Production Groups

Currently, the Prey Veng Province has the largest number of SPGs; 24 SPGs out of 14 ACs among the
target four provinces. In the Prey Veng province, BFPP, kicked off in 2016/2017, notably assisted those
ACs to produce rice seed. Poloas Sen Chey AC, for instance, being the largest seed producers, contracted
with BFPP to produce Phka Rumduol seed in 2017. They also contracted with GDA/EFAP in 2017 to
produce IR66 (major) and CARI15 (minor) in 55ha by 41 contracted farmers, with the total supplied
quantity of 200Mt as final product (processed seed).

Table 2.33 Number of AC and SPGs

Name of AC Total Members of AC Number of SPGs Member of SGPs
(Female)
Ponleu Kaksekar Khum Kampong Seung 992 (614) 3 24
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Sambo Phal Russey Sanh 685 (518) 1 15
Kantrean 440 (304) 1 16
Chamros Loas Thmey Svay Teap 147 (111) 1 16
Kdey Sangkheum Beung Preah 141 (82) 1 15
Oudom Mongkul Anlong Sar 138 (95) 1 8
Tro Trung Kaksekar 112 (65) 1 8
Baphnom Mean Chey 108 (21) 2 31
Bopea Senchey 84 (17) 2 9
Poloas Sen Chey 71 (7) 5 71
Kdey Sangkheum 62 (27) 3 13
Kaksekar Akphiwat 50 (27) 1 8
Prech Samaki Mean Chey 44 (20) 1 10
Phum Yeoung 30 (10) 1 8
Total 3104 (1918) 24 252

Source: RSPP survey team

Table 2.34 Agricultural Facility, Machinery and Equipment Owned by ACs

Name of AC Land Flatbed | Drying Ware- | Tractor | Power Others
(nd) Dryer Yard house Tiller
(m?) (m?)

Ponleu Kaksekar Khum N N N N N N | Water pump

Kampong Seung

Sambo Phal Russey Sanh 705 105m? N 60 N N | Water pump

Kantrean N N N N N N | Water pump

Chamros Loas Thmey Svay 5,000 12 Mt N N N N | Water pump

Teap

Kdey Sangkheum Beung N N N 1,000 N N | Water pump,

Preah weighing scales,
stitching machine

Oudom Mongkul Anlong N N N N N N | Water pump

Sar

Tro Trung Kaksekar 156 N N 99 N N | Water pump,
stitching machine

Baphnom Mean Chey 1,080 N 540 288 N N | Water pump,
weighing scales,
stitching machine,
pallet

Bopea Senchey 2,450 N 380 112 N N | Water pump,
weighing scales,
stitching machine,
pallet

Poloas Sen Chey N N N N N N | Water pump

Kdey Sangkheum 27,000

Kaksekar Akphiwat N N N N N N | Water pump,
stitching machine

Prech Samaki Mean Chey N N N N N N | Water pump,
weighing scales,
stitching machine

Phum Yeoung 800 N N N N N | Water pump,
weighing scales,
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stitching machine

"N" means the AC does not own the facility/equipment
Source: RSPP survey team

2.4.2 Rice Seed Varieties and Production

The ACs in the province produced five rice varieties in 2016 and 2017. While the most number of
farmers produced IR66 in terms of actual planted areas, the actual production of Phka Rumduol was the
most.

Table 2.35 Major Seed Varieties and the Number of SPGs Cultivated in 2016 and 2017

Variety 2016 2017
Dry Rainy Dry Rainy
IR66 2 1 1 0
Sen Kra Oub 5 0 5 1
Chul’sa 0 1 0 0
Phka Rumdoul 0 9 0 14
CARI15 0 0 1 0
Source: RSPP survey team
Table 2.36 Production of Major Seed Varieties in 2017
Dry Rainy
Variety Number of Planted Area Production Number of Planted Area Production
Producers (ha) (Mt Producers (ha) (MY)
IR66 40 59 236 0 0 0
Sen Kra Oub 18 2 60 16 16 445
Chul’sa 0 0 0 0 0 0
Phka Rumdoul 0 0 0 21 174 3167
CARIS ) 59 236 1 0.3 1

Source: RSPP survey team

243 Labor Cost in Sowing, Harvesting and Post-Harvesting

Table 2.37 computes the average labor cost in transplanting by hand, direct sowing, and using a drum
seeder. 12 ACs in the province practice transplanting by hand despite of the high labor cost.
Transplanting by hand required approximately 17.4 times higher labor cost than broadcasting and 5.5
times higher than using a drum seeder.

Manual harvesting and using a combine harvester are equally practiced in this province, although
harvesting by hand is 2.8 times higher in terms of labor cost than using a combine harvester.

Most of the ACs utilize the solar drying method, as opposed to dryer, as it is considerably cheaper, more
specifically, 32,500 KHR/Mt cheaper.

Table 2.37 Average Cost of Sowing/Transplanting

Number of ACs | Number of Wage Duration Total Labor
(plural Labor (KHR/person/day) (day/ha) Cost per ha
answers) (person/ha) (KHR/ha)
Transplanting by Hand 12 N/A N/A N/A 636,250.0
Direct Sowing 3 1 36666.7 1 36666.7
Drum Seeder 2 2 57,500.0 1 115,000.0

Source: RSPP survey team
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Table 2.38 Average Cost of Harvesting

Number of Number of Wage Duration per Labor Cost
ACs (plural Labor (KHR/person/day) ha KHR/ha
answers) (persons/ha)
Harvesting by Hand 9 27.7 19666.7 1.6 849,794.2
Combine Harvester 8 N/A N/A N/A 302,222.2

Source: RSPP survey team

Table 2.39 Average Cost of Drying
Number of ACs (plural answers) Expense (KHR/Mt)

Solar 11 44,166.7

Dryer 3 76,666.7

Source: RSPP survey team

2.4.4 Inspection

The ACs in the Prey Veng Province, received the field inspection relatively well. 12 ACs obtained the
field inspection by AC committee (internal inspection system), at a reproductive phase. PDAFF
conducted the inspection of the growth phase for eight ACs and that of the reproductive phase for two
ACs. However, no AC received a complete package of the filed inspection.

Compared with the field inspection, the laboratory inspection was less practiced. One AC committee
conducted 4 items of the laboratory inspection for only one AC, for instance, and BFPP and GDA also
conducted the inspection at one AC.

Table 2.40 Field Inspection and its Timing

Inspectors/Timing Growth Phase Reproductive Ripening Phase Total
Phase
AC Committee 0 12 0 12
PDAFF 8 2 0 10
BFPP 1 0 1 2
RIAPIP 0 0 1 1

Source: RSPP survey team

Table 2.41 Laboratory Inspection

Inspectors Purity Inert Weed Seed Other Other Rice | Germina- Moisture
Matters Crop Seed Variety tion Content
Seed
AC Committee 1 1 0 1 0 0 1
GDA 1 1 0 1 0 0 1
BFPP 1 1 0 0 0 1 1

Source: RSPP survey team

2.4.5  Capacity for Expansion of Seed Production

In the Prey Veng Province, nine ACs out of 14 have an irrigation system. In addition, 13 ACs possess
surplus farmland for additional seed production. On the other hand, a limited number of ACs have post-
harvest facilities including land for a drying yard and a warehouse.
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Table 2.42 Infrastructural Capacity to Expand Seed Production

Name of AC Ir;i\g(]/a’\tli)on Far(rt::;and LS?;rf]gr Wa(r:;guse Wal('reT?zc))use
Yard (ha)

Bopea Senchey Y 73 0 0 0
Kdey Sangkheum Y 50 0.4 0 0
Poloas Sen Chey Y 40 0 0 0
Baphnom Mean Chey Y 37 0 0 0
Chamros Loas Thmey Svay Teap Y 25 0.1 100 200
Oudom Mongkul Anlong Sar N 25 0 0 0
Tro Trung Kaksekar N 10 0 0 0
Sambo Phal Russey Sanh Y 10 0.04 80 800
Prech Samaki Mean Chey N 10 0.3 100 300
Kdey Sangkheum Beung Preah Y 4 0 0 0
Phum Yeoung Y 4 0 0 0
Kaksekar Akphiwat N 2 0 0 0
Ponleu Kaksekar Khum Kampong Seung N 2 0 0 0
Kantrean Y 0 0 0 0

"Y" means the AC has the facility/equipment while "N" does not.
Source: RSPP survey team

Table 2.43 extracts, out of the 14 ACs, those which have a certain level of organisational capacity with
the willingness to expand seed production. In particular, Bopea Senchey AC shows outstanding
organizational capacity and potential in the expansion of rice seed production. This AC has experience
in contract farming with AQIP and is ready to utilize another 70ha for seed production. The other ACs
listed in the following Table 2.43 Organizational Capacity and Willingness to Expand Seed Production
have received technical trainings from various projects and have sufficient experience in seed production.

Table 2.43 Organizational Capacity and Willingness to Expand Seed Production

managed

Strong leadership exists

The committee members actively
engage in the organizational
management

AC has its own organizational
management structure with internal
regulation

Name of AC Organizational Capacity Willingness
Baphnom Mean Chey Balance sheet is well-managed With good knowledge in seed
AC has a stock management system production trained by BFPP, PDAFF,
GDA and RIAPIP, the AC is willing to
expand rice seed production
Bopea Senchey Recording of income/expense is well- With good experience in rice seed

production through contract farming
with AQIP, the AC is willing to expand
rice seed production up to 70ha

Chamros Loas Thmey

Record keeping is well-managed

AC has received technical support from

financial management
The committee members and leader
actively engage in organizational

Svay Teap AC has its own organizational several projects of PDAFF, BFPP,
management structure with internal RIAPIP, and plans to expand their rice
regulation seed production

Kdey Sangkheum Beoung The committee members are active and AC has received the training on rice

Preah responsible seed production from PDAFF/RIAPIP
AC has its own financial policy and is now willing to expand to produce

Phka Rumduol, Sen Kra Oub, IR504
OM5451
Sambo Phal Russey Sanh AC uses accounting software system for AC has received technical support from

several projects of PDAFF and RIAPIP,
and now plans to expand the production
up to 10 ha
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management with its own structure and
rules

Source: RSPP survey team

2.5 Takeo Province

Takeo is a province of Cambodia located in the southwest, and in the south of the Phnom Penh
Municipality. Takeo borders Kampot to the west, Kampong Speu to the northwest and Kandal to the
north and east. Its southern boundary is the international border with Vietnam. The province consists of
the typical plain wet area, covering rice fields and other agricultural plantations. Takeo has a total land
area of 3,563km? with a population of 843,931 (2008). The rice planted area is about 245,000ha
including 170,000ha of wet season rice and 75,000ha of dry season rice, which ranks as number 4 after
Kampong Thom Province.

2.5.1 Agricultural Cooperatives and Seed Production Groups

The RSPP survey team identified 19 SPGs in eight ACs in the Takeo Province. Among the eight ACs,
O’Saray AC has the largest number of SPG members (37), followed by the 30 members of the Choeung
Kuon Chauk Chey AC.

O’Saray AC started to produce rice seed through contract farming with the Bati Research and
Development station of GDA in Takeo, under the Emergency Food Assistant Project in 2015. Then,
since 2017, the AC have contracted, through PDAFF, with BFPP in 2017. The AC is well equipped with
a flatbed dryer, drying yard, and warehouse.

Choeung Kuon Chauk Chey AC also started rice seed production supported by BFPP in 2017. The AC
owns the 1,200 square meter land but it does not possess any other infrastructure such as a flatbed dryer
or a drying yard.

On the other hand, Sdok Sdom AC purchased the FS from CARDI and has extended them to RS and CS
since 2013, unlike O’Saray AC and Choeung Kuon Chauk Chey AC.

Table 2.44 Number of SPGs

Name of AC Total Members of Number of SPGs Member of SGPs
AC (Female)
Sdok Sdom 417 (245) 1 15
Baksey Reak Reay 204 (121) 1 16
Oudom Sorya 101 (48) 3 15
Samaki Sre Kvav 85 (44) 1 3
Choeung Kuon Chauk Chey 81 (50) 6 30
Champey 69 (38) 1 6
O’Saray 55 (11) 5 37
Tipath Punlok Thmey 43 (0) 1 9
Total 1055 (557) 19 131

Source: RSPP survey team

Table 2.45 Agricultural Facility, Machinery and Equipment Owned by ACs

Name of AC Land Flatbed | Drying Ware- | Tractor | Power Others
(m?) (m?) Yard house Tiller
(m?) (m?)

Sdok Sdom 8,200 50 N 600 N N | Water pump,
stitching machine,
trolley

Baksey Reak Reay 1,495 N N 1495 N Y | Weighing scales

19



Appendix:The Report on Baseline Survey of Rice Seed and Paddy in the Target Provinces

Oudom Sorya 0 N N 136 N N | Weighing scales,
stitching machine,
pallet, trolley,
moisture meter

Samaki Sre Kvav 320 N N 153.6 N N

Choeung Kuon Chauk Chey 1,200 N N N N N | Weighing scales,
stitching machine

Champey 0 N N N N N

O’Saray 0 Y 375 72 N Y | Weighing scales,

stitching machine,
pallet, trolley
Tipath Punlok Thmey 0 N N 80 N N | Weighing scales,
stitching machine,
pallet, trolley,
moisture meter

"Y" means the AC has the facility/equipment while "N" does not
Source: RSPP survey team

252 Rice Seed Varieties and Production
In 2016 and 2017, the ACs in the Takeo Province produce five rice seed varieties only in the rainy season.

Phka Rumduol is the most widely produced variety both in terms of the planted area and production.
Sen Kra Oub follows the Phka Rumduol.

Table 2.46 Major Seed Varieties and the Number of SPGs Cultivated in 2016 and 2017

Variety 2016 2017
Dry Rainy Dry Rainy
Phka Rumduol 0 5 0 7
Sen Kra Oub 0 1 0 >
IR66 0 1 0 0
Phka Rumdeng 0 1 0 0
Sbai Mongkul 0 0 0 1

Source: RSPP survey team

Table 2.47 Production of Major Seed Varieties in the Rainy Season of 2016 and 2017

Variety 2016 2017

Number of Planted Area Production Number of Planted Area Production

Producers (ha) (Mt Producers (ha) (Mt)
Phka Rumduol 0 0 0 94 4527 132.7
Sen Kra Oub 0 0 0 39 33 76
IR66 0 0 0 0 0 0
Phka Rumdeng 0 0 0 0 0 0
Sbai Mongkul 0 0 0 3 0.4 0
Total 0 0 0 136 78.67 208.7

Source: RSPP survey team

253 Labor Cost in Sowing, Harvesting and Post-Harvesting

In Takeo Province, six ACs out of eight practice transplanting by hand. Table 2.48 computes the average
labor cost of direct sowing, transplanting by hand, and using a drum seeder. Notably, transplanting by
hand is 20 times more expensive than direct sowing by hand, and 2.2 times higher than using a drum
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seeder. In harvesting, the gap between manual harvesting and combine harvesting indicates
approximately 1.2 times. All ACs dry-harvested seed paddy by solar and its average expense is 30,000

per Mt.
Table 2.48 Average Cost of Seedling/Transplanting
Number of ACs Number of Wage Duration Total Labor Cost
(plural Labor (KHR/person/day) per ha per ha (KHR/ha)
answers) (persons/ha)
Direct Sowing by 3 1 333333 1 333333
Hand
Transplanting by 6 N/A N/A N/A 666666.7
Hand*
Drum Seeder 2 1 30000.0 1 300000.0
Transplanting 0 0 0 0 0
Machine
Source: RSPP survey team
Table 2.49 Average Cost of Harvesting
Number of ACs | Number of Labor Wage Duration Total Labor Cost
(plural answers) (persons/ha) (KHR/person/day) per ha per ha (KHR/ha)
Harvesting by Hand 6 21.3 25833.3 1 551111.1
Combine Harvester 4 N/A N/A 1 450000.0

Source: RSPP survey team

Table 2.50 Average Cost of Drying

Number of ACs (plural answers)

Expense (KHR/Mt)

By Solar 8 30,000
By Dryer (fuel) 0 0
By Dryer (electricity) 0 0

Source: RSPP survey team

254

Inspection

No AC in Takeo Province has received the complete package of field and laboratory inspections. In the
field inspection, some ACs were inspected at either growth phase or reproductive phase. In the
laboratory inspection, on the other hand, only two ACs were inspected by PDAFF with three
components, namely purity, inert matters and germination.

Table 2.51 Field Inspection and Its Timing

Inspectors/Timing Growth Phase Reproductive Phase Ripening Phase Total
PDAFF 3 0 0 3
AC Committee 0 4 0 4
FAEC* 0 1 0 1
NGO 1 0 0 1
Total 4 5 0 9

* Farmer Associations Promoting Family Agricultural Enterprise in Cambodia

Source: RSPP survey team
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Table 2.52 Laboratory Inspection

Inspectors Purity Inert Weed seed | Other Crop | Other Rice Germina- Moisture
Matters Seed Variety tion Content
Seed
PDAFF 2 2 0 0 0 2 2
Total 2 2 0 0 0 2 2

Source: RSPP survey team

2.5.5 Capacity for Expansion of Seed Production

In the Take Province, six ACs possess surplus farmland for additional seed production while only three
of them are equipped with an irrigation system. Considering post-harvest facilities, a limited number of
the ACs have sufficient facilities; five have surplus land for a drying yard and four have extra space for
a warehouse.

Table 2.53 Infrastructural Capacity to Expand Seed Production

Name of AC Irrigation Farmland Land for Drying | Warehouse Warehouse
System (ha) Yard (ha) (Mt) (m?)

O’Saray Y 50 0.038 300 0
Choeung Kuon Chauk Chey Y 35 0.06 200 112
Sdok Sdom N 30 0.011 0 0
Oudom Sorya Y 20 0.08 300 200
Baksey Reak Reay N 10 0.02 200 200
Tipath Punlok Thmey N 5 0

Champey N 0

Samaki Sre Kvav N 0 0 0 0

Source: RSPP survey team

In terms of organisational capacity and willingness to expand rice seed production, three ACs show
notable strengths; O’Saray, Choeung Kuon Chauk Chey and Oudom Sorya, as Table 2.54 shows.

Table 2.54 Organizational Capacity and Willingness to Expand Seed Production

Name of AC Organizational Capacity Willingness

O’Saray Bookkeeping of transactions, income and With good knowledge in seed production
expenditure is well-managed trained by BFPP, the AC is willing to
AC committee actively and voluntarily expand rice seed production up to 50 ha
engaged in management
AC holds regular internal meetings
AC has its own internal regulation

Choeung Kuon Chauk Recording of income/expense is well- AC has received technical support from

Chey managed PDAFF/BFPP, practices contract farming
AC committee actively engaged in of rice seed with BFPP, and is willing to
management. expand rice seed production up to 35 ha

Oudom Sorya Bookkeeping of transactions, income and AC is willing to expand rice seed
expenditure is well-managed production up to 20 ha, if some projects
Strong leadership exists support it
AC has its own internal regulation

Source: RSPP survey team
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Chapter 3 Present Condition of the Quality of Rice Seed and Paddy in
the Target Provinces

3.1 Methodology of grain quality inspection

In order to identify the current quality of rice seeds (hereinafter, seeds) and paddy (for consumption),
the RSPP survey team collected 24 samples from the four target provinces. Three samples of seeds (300-
500g each) and three samples of paddy (300-500g each) were collected in each province. The RSPP
Survey Team extracted 100g of grains from each sample and used them for inspection at the GDA
laboratory.

The paddies were examined from seven categories, namely purity, other variety contamination, red rice
contamination, broken grains, weed seed contamination, other seed contamination, and moisture of
grains. In addition to these seven categories examined, the seeds in germination rate was assessed. The
quality inspections have been done by the technical staff of the GDA laboratory for rice quality
inspection under the supervision of C/P. The results of the survey are compared to the seed standards in
Table 3.1 in "National Seed Strategy for Cambodia (2017-2022)%" drafted by MAFF.

Table 3.1 Seed Standards in National Seed Strategy for Cambodia (2017-2022)

Standards for each class
Factor Breeder Foarggzt:gllgnd Certified
Pure Seed (minimum) 99.0% 98.0% 98.0%
Inert Matter (maximum) 1.0% 2.0% 2.0%
Huskless Seeds (maximum) 1.0% 2.0% 2.0%
Other Crop Seeds (maximum) S/kg 10/kg 20/kg
Other Distinguishable Varieties (max) 5/kg 10/kg 20/kg
Red Rice (max) 0 2/kg 10/kg
Total Weed Seeds (maximum) S/kg 10/kg 20/kg
*QObjectionable Weed Seeds (maximum) 0 2/kg 5/kg
Seeds Infected by Paddy Bunt 0.001% 0.10% 0.50%
Germination (minimum) 80% 80% 80%
Moisture (maximum) 13% 13.0% 13.0%
For Vapor-Proof Containers (max) 8% 8.0% 8.0%

*Objectionable weeds: Echinochloa spp, Cyperus iria, Monocharia vaginalis, Leptochlora Chinensis

3.2 Results of the quality inspection of seeds in target provinces

Table 3.2 shows the results of the quality inspection of seeds in target provinces. The results of the
quality inspection are converted from 100g of sample to one kg of sample.

The contamination of other varieties and red rice is the most critical issue. According to the criteria of
Certified Seeds (CS) in the seed standards, grains of other distinguishable varieties should be less than
20 grains/kg and red rice should be less than 10 grains/kg. Nevertheless, only three out of the 12 samples
met the criteria. The contamination of other varieties and red rice can be reduced by applying good
quality Registered Seeds (RS), frequent field visits and removing plants of other varieties.

Broken rice, including huskless seeds could be reduced by adjusting the setting of the harvester.
Although it does not affect seeds of the next generation, broken rice decreases the purity of the grains,
which leads to a lower quality rice for the consumers, thus a lower market price. For the case of the

8 The Strategy has not been formally authorized.
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samples, only 0.20 to 1.02% of broken rice were identified. The contamination of weed seeds was well
controlled, since only two samples included the contamination. Moisture content should be less than
13% but four out of 12 samples exceeded the criteria. It could be reduced by applying an appropriate
drying method and pre-shipment inspection with a moisture meter.

Lastly, all the samples except CAR15 of the Battambang Province achieved more than 80% of the
germination rate. CAR1S, one of the popular varieties in the province, has a dormant period of one
month in its harvesting period. The RSPP survey team collected the samples of CAR15 in early April,
nearing its harvesting time. So, the grains might’ve still been in the dormant stage, which could be the
main reason for the lower germination rate. Grain moisture of all the samples indicates about 13%,
achieving the target rate.

As a result, only two out of the 12 samples satisfied all criteria. The failures are mainly due to the
contamination of other distinguishable varieties, red rice and a lack of drying.

Table 3.2 Results of the Inspection for the Seeds in Target Provinces

5 Other variety Red rice . Weed seed Other crop Moisture Germination X
Province Variety ATl contamination | contamination Brokenleio contamination | contamination of grain rate Ce.mﬁablgs
(%) (No. of grain) [ (No. of grain) (2 (No. of grain) [ (No. of grain) (%) (%) g
CARIS 97.88 70 0 0.35 0 0 12.9 26.00
Battambang CARIS 93.95 210 20 0.42 0 0 12.7 26.00
CARI15 95.43 470 40 0.57 0 0 12.5 25.00
Riang Chey 97.12 50 0 0.42 0 0 12.5 86.50
?ﬁh";‘;’? Phka Rumduol 98.06 0 0 0.48 0 0 12.6 97.00 v
Sen Kra Oub 93.73 210 740 0.90 0 0 11.3 92.00
Phka Rumduol 98.01 120 0 0.79 0 0 13.1 89.00
Prey Veng Phka Rumduol 98.33 0 0 0.30 0 0 12.9 86.00 v
Phka Rumduol 98.02 20 0 0.22 0 0 13.9 97.00)
Sen Kra Oub 99.33 30 20 0.20 10 0 14.2 92.00
Takeo Sen Kra Oub 98.94 10 110 0.17 0 0 13.9 92.00
Sen Kra Oub 98.09 20 20 1.02 30 0 12.5 94.00
Seed Standard of CS ‘()jn(:)) (Itzl(a)x) (nllgx) (fﬁgg) (rigx) (rigx) (rlee;g) fx?{i(:))

*Indicates that the colored cells do not meet seed standard of CS

Source: RSPP survey team

3.3 Results of the quality inspection of paddy in target provinces

In the Institute of Standards of Cambodia, there are criteria of milled rice for export, namely, high quality
jasmine rice, ordinary jasmine rice and high-quality non-jasmine rice. In the domestic market, however,
the price of rice is decided by a different category, such as jasmine rice, mixed rice or other rice. Jasmine
rice is the most expensive, followed by mixed rice. Mixed rice consists of several traditional varieties.
Since farmers have collected seeds by themselves for a long time, many kinds of seeds have been mixed.
It has been widely distributed in the domestic market and is generally accepted by consumers in
Cambodia. However, the various shapes of rice are not suitable for post-harvest machines such as a
dryer and others. As such, it is expected that mixed rice will be eliminated from the market once the
institutionalization of the criteria of the milled rice and the maturing consumers’ preference are
proceeded.

It is necessary to reduce the contamination of red rice and other seed verities in order to enhance the
value of Cambodian rice in the international market. The best solution is to use pure seeds without red
rice and to renew seeds periodically. It should be recognized that quality improvement can be achieved
by using high-quality seeds and effective dissemination should be promoted urgently.
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Table 3.3 Results of the inspection for the paddy in the target provinces

. Other variety Red rice . Weed seed Other crop Moisture
Province Variety Purity contamination | contamination Broken grain contamination | contamination of grain
(%) (No. of grain) | (No. of grain) (2 (No. of grain) | (No. of grain) (%)

Sen Kra Oub 95.89 60 40 0.57 0 0 12.2
Battambang |Kramom Yuon 90.98 250 3200 0.15 10 0 12.4
Sra Ngae 96.77 530 70 0.13 30 0 12.9
Kreum 97.23 120 60 0.14 0 0 12.1
Eﬁﬁ’;ﬁ’;‘g Riang Chey 98.02 0 0 0.23 0 0 12.3
Kantol 97.55 210 20 0.14 120 0 12.7
Krosiang Teab 89.85 780 3280 0.15 30 0 12.5
Prey Veng  |Krosiang Teab 94.2 110 1910 0.08 10 0 12.8
Krosiang Teab 97.81 50 250 0.02 30 0 13.5
Sen Kra Oub 93.36 0 50 0.19 20 0 14.7
Takeo Sen Kra Oub 97.87 30 0 0.19 20 0 15.2
Sen Kra Oub 97.28 30 240 0.02 0 0 12.4
Average 96.17 36.67 96.67 0.13 13.33 0.00 14.10

Source: RSPP survey team

3.4 Summary

Most of the sample seeds have not reached the standard set out in the National Seed Strategy for
Cambodia (draft) mainly due to the high contamination of other varieties and red rice. It is urgent to
improve the challenges of seeds since these items can significantly cause the low-quality of the paddies.

In order to achieve this, it is required to improve the quality of RS and CS and increase its amount of
production. This will allow seed producers to easily access high-quality RS and CS. Furthermore, seed
producers should practice proper seed cultivation methods, so quality seeds can be disseminated to
ordinary farmers. Lastly, the seed certification system should be introduced to certify high-quality seeds
properly.

Besides, it is necessary to note that the above result was derived from the limited number of the samples.
For this reason, the result indicates no more than the general quality of seeds and paddies in the target
provinces. Once the target SPGs are selected, the RSPP will test the quality of seeds of the target SPGs
and their neighbours for a comparison and regard the result as formal baseline data.
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Chapter 4  Present Condition of Value Chain and Marketing of Rice
Seed and Paddy/Rice in the Target Province

4.1 Overview

The supply of high-quality seeds in Cambodia is still not reaching the market required amount. It is
estimated that the total need of rice seed is around 124,000Mt per year (the seeding rate is 80kg/ha, the
total rice cultivation area is 3.11million® ha, and the renewal rate is 50%), while the supply of the seeds
was no more than 12,204Mt in 2017. Currently, the gap in supply and demand is significantly filled by
unofficial import from neighbouring countries, in particular Vietnam.

Table 4.1 Rice Seed Supply in 2017
No. Producer Quantity, Mt
1 AQIP 1,444
2 Other companies 4,000
3 ACs 3,800
4 BFPP 2,960
TOTAL 12,204

Source: AQIP Annual Report 2016-2017, List AQIP Competitors 2017, BFPP Achievement Report 2018 for 1** Quarter, and
Technical Working Paper “Overview of a Cambodian seed sector” AusAID and World Bank Group, May 10, 2011

A number of stakeholders in the rice sector play an implicative role in relation to rice drive and demand.
Figure 4.1 represents the rice value chain in Cambodia that describes an interrelationship of those
stakeholders.

Source: RSPP survey team

Figure 4.1 Current Rice Value Chain in Cambodia

% Source: MAFF Annual Report 2016-2017
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4.1.1 Key Stakeholders of the Value Chain

D Cambodia Agricultural Research and Development Institute

It is a national institute that predominantly produces rice seeds of different varieties and classes.
Cambodia Agricultural Research and Development Institute (CARDI) plays a main role in supplying
foundation and registered seeds only for the private sector, ACs, government projects and others who
have a need for seed-multiplication for businesses or distribution to target customers or beneficiaries.
CARDI is normally producing about 5Mt of foundation seed per year. It is now trying to work more on
privately-orientated research and development to fit private sector preferences, in particularly for rice
exporters. CARDI has sufficient physical infrastructure, processing facilities and equipment to function
at its production level. CARDI has capacity to produce up to 50Mt of foundation seed per year.

2 Private Companies

There are approximately 24 local private companies, including the Agricultural Quality Improvement
Project (AQIP) Seed Company, producing self-declaring certified rice seed and distribute through their
channels in the entirety of Cambodia. AQIP purchased foundation seeds from CARDI, as well as from
Vietnam and contracted with farmers to produce registered and certified seeds under an internal quality
control system at field and plant levels. AQIP also produced foundation and registered seeds of specific
varieties by itself, those of which not produced by CARDI. For certified seed production, it was carried
out through contract farming with individual seed growers, which some of them are AC members, in
order to supply raw seeds to AQIP. AQIP carried out all the activities related to seed processing,
packaging, storing, quality control and marketing. AQIP sold certified seeds to paddy farmers through
its distribution channel (AQIP seed distributors are mostly agricultural input sellers). AQIP supplied
between 2,500Mt-3,500Mt certified seeds per year from 2013 to 2016.

Unlike AQIP, most of the private companies do not have their own adequate facilities and equipment to
perform as a rice seed business, but they have to lease. Furthermore, besides AQIP, the private
companies have not provided proper technical assistance to the contracted seed growers yet. Sometimes,
they use AQIP seed growers to produce seeds rather than invest in seed growers’ capacity development,
as well as not hiring enough technical staff to function at appropriate seed production levels. The areas
are mainly related to quality control and inspection at either field or plant levels, including laboratory.

AQIP closed its operation in October 2017; they only sold 1,444Mt that year. Other private seed
companies have adopted AQIP’s model and practices and are trying to expand their volume of
production based on their affordable capacity by using the existing AQIP seed distribution channel to
sell their seed products to the paddy farmers.

3) Private Seed Producers

Farmers with large farmland also produce rice seeds for their own retention, for their next rice production,
and also for selling to paddy farmers, whether through agricultural input sellers or directly. For rice seed
production, they purchased seeds from CARDI, AQIP or sometimes from Vietnamese traders. The
private seed producers process their seeds by using traditional facilities and equipment and pack the
seed with unprinted bags for sale. The quality of seed is uncertain, with high variation of germination
and purity, but the price is cheaper, between 2,000KHR - 2,300KHR/kg (according to different varieties),
in comparison with AQIP and other private companies that range between 2,600KHR - 3,200KHR/kg.
However, the seed supply of private seed producers is not so stable due to the demand change, natural
disasters, climate change and hesitance towards more investment due to limited technical and marketing
capacity and too few varieties produced; Phka Rumduol, Sen Kra Oub or IR504.

4 Agricultural Cooperatives

There are Seed Producer Groups (SPG) under ACs, who produce and supply rice seeds to their members
and neighbouring farmers. Normally, each AC produces rice seed between 40-50Mt per year when their
processing capacity is too small. The estimated total quantity of rice seed supplied by ACs in Cambodia
is around 3,800Mt per year, which is comparatively too small for the required amount (124,000 Mt).

Recently, in a special contract with NGOs or a government project, they increase the production area
by mobilizing more SPG members to meet the contracted plan. For certified seed production, they
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purchase seed from CARDI and AQIP. Apart from such a contract with local NGOs or government
projects, ACs also contract with rice millers/exporters to supply paddies that most of the seeds are
purchased from Vietnamese traders such as IR504, OM4900 and OM5451, but there is uncertainty
around the quality and class of seed, since the seed prices are different between companies and the
packaging language being Vietnamese. However, the quality of paddy was checked by the rice millers
during the procurement.

Currently, a few government projects work on rice seed production and promotion by providing
technical knowledge and some facilities and equipment, so that they can enhance the quality and quantity
of seed.

5) Other Seed Traders

Other seed traders include rice millers and Vietnamese traders, who also play the role as rice seed
distributor to farmers with the promise of buying back the paddy. But, the majority of those supplying
seed are Vietnamese traders, while the rice millers sell not as many seeds from their own sources. The
tendency of supplying seed from Vietnamese traders is still increasing, while Vietnamese short-maturity
rice is gradually grown by the farmers versus a lack of local seed supply.

(6) Paddy Farmers

At household level, seed retention for own paddy production is very limited due to reasons of labor
shortage as a serious barrier in farming, lack of seed and post-harvest technologies, limited access to
fundamental seeds for multiplication, and crop failure caused by disasters, such as climate change. The
farmers also approach ACs or private companies for high-quality seeds, but they’re sometimes
unavailable or not available on-time, with limited choices of varieties, causing production failure, and
food and nutrition insecurity. The traditional rice varieties are more underutilized and less conservative
due to the paddy price of such varieties be competitively lower than high-yielding ones. A number of
planted varieties are also narrowed down to fit export purposes. Meanwhile, it has been difficult to find
rice mills at village level to mill small quantities of paddies of producing traditional varieties. Therefore,
the farmers have gradually given up the traditional varieties and have sought high-yielding ones, buying
back milled rice for home consumption. As a consequence of seed shortage, sometimes the farmers use
paddy grain as seeds, which has a negatively very high sowing rate, up to 300kg/ha, low productivity,
poor paddy quality, and the price of paddy offered is lower.

(7) Boosting Food Production Project

Boosting Food Production Project (BFPP) is a government-funded project, which merely emphasizes
on aromatic quality rice seed to make them more available and accessible to farmers in the country. The
project is for 3 years and started in mid-2017, with the plan to produce 15,000Mt in total. The project
initially started work with 19 ACs and extended up to 36 ACs in the 11 provinces of Takeo, Kampong
Speu, Kandal, Prey Veng, Tboung Khmum, Kampong Cham, Kampong Thom, Siam Reap, Battambang,
Pursat and Kampong Chhnang, to produce certified seeds.

BFPP’s facilitation is to produce paddy under contract farming with rice millers/exporters. The BFPP's
contract is formulated between Paddy Producer Group (PPG) under ACs and BFPP. The PPG has to buy
certified seed from the BFPP to produce paddy for supplying to rice millers/exporters through contract
farming. The PPG purchase certified seed from the BFPP, only 2,000KHR/kg, but the PPG receive a
subsidy of 1,000KHR/kg from the project, thus the PPG pays only 1,000KHR/kg. The certified seed
purchased by PPGs has to be from other ACs determined by the BFPP.

Table 4.2 below indicates the prices and subsidy amounts.

Table 4.2 Prices of Seeds and Subsidy Offered by The Project in 2017 (KHR/kg)

No. Producer Actual Price of Actual Price of Producer Paid Subsidy Offered
RS CS Actual Price by BFPP
1 CS Producer 3,000 2,000 1,000
2 Paddy Producer 2,000 1,000 10,00

Source: RSPP survey team
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In 2017, ACs could only produce 1,487Mt, equal to 50.24% out of the planned 2,960Mt, while in 2018
they will produce 2,990Mt out of the planned 5,540Mt. The certified seed produced is to supply to 114
other ACs for high-quality paddy production, to supply to rice millers for export through contract
farming. However, the BFPP is not a business body involved in the long-term process of supplying the
seed. In terms of subsidy, the BFPP is now considering to eliminate this for PPGs who produce paddy
for rice millers/exporters through contract farming. This is due to a trial with some PPGs on
unsubsidized seed which was carried out and PPGs accepted the price of seed even up to 2,400 KHR/kg.
However, it is still considered that the periodical subsidy may affect the mechanism of market-based
pricing and might delay to establish a sustainable foundation of seed supply and distribution.

The main role of the BFPP is to strengthen ACs’ capacity to produce certified seed in compliance with
the national minimum rice seed standard. It is also to facilitate subsidies of rice seed production and
paddy production produced by identified ACs under the project, coordinating linkage between ACs and
the private sector to promote the use of certified rice seeds — an opportunity for the private sector in rice
development.

(8) Paddy Traders

Their main role is to collect paddy from farmers in different provinces and supply to rice millers and
Vietnamese traders. Vietnamese traders also come into Cambodia and collect the paddy by themselves.
In early 2018, it was found that plenty of paddy had been collected by Cambodian and Vietnamese
traders by offering better prices in comparison to previous years and transported to Vietnam.
Subsequently, the rice millers in Cambodia could not collect the paddy by offering the same competitive
Vietnamese prices, except rice millers in Battambang and Banteay Meanchey provinces since they are
strongly financially competitive. This causes Cambodian farmers to double and sometimes triple their
rice crops by using early-maturing varieties, which require a lot of seeds in the year.

(C)] Rice Millers

They buy paddy from farmers and paddy collectors. It is about 60% of paddy they purchase through
paddy collectors/traders, and about 40% directly from farmers and ACs through contract farming. The
rice millers/exporters prefer to purchase paddy from ACs through contract farming rather than through
paddy collectors/traders due to quality concerns and mistakes. Rice millers mill rice and supply to
processors and exporters, and also to the domestic market. Meanwhile, rice millers also sell paddy (dry
paddy) to Vietnamese traders due to price increases. The rice millers claimed that the milled rice price
is stable in the market, but paddy prices have increased and electricity and labor are expensive, so it’s
expressively better to sell paddy and make more profit, rather than milling.

(10)  Exporters

Most of the exporters are not only processors, but sometimes rice millers. They purchase milled rice
from rice millers in bulk, then polish and repack into printed bags with their own trademarks.
Occasionally, they order milled rice from the rice millers, who can fulfil the order specifications and
pack with their brand-printed bags. Exporters who have their own mills are now trying to connect with
potential ACs who are able to supply adequate required volume of paddy with an ensured quality.

4.1.2 Key Facts of Current Rice Value Chain in Cambodia

No. Key Facts
1 | There is a significant lack of supply in high-quality seeds against the required amount in Cambodia.
Currently the gap is filled by unofficial trading with the Vietnamese.

2 | CARDI plays a significant role as the producer and supplier of foundation and registered seeds to the
private sector, ACs, government project, NGOs and individual farmers for seed multiplication.

3 | Seed traders are various; private companies, private seed producers, ACs and paddy traders. Private
companies claimed that they produce certified seeds under a self-certification system, while ACs and
private seed producers produce seeds based on their practices.

4 | There is a lack of sustainable distributors of seeds, since AQIP stopped producing and selling rice seed.

5 | BFPP supplies CS/RS to contracted ACs and purchases CS with a subsidized price. The Project
drastically enhances the seed production in the country. However, it might be challenging for periodical
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support to establish a sustainable foundation of high-quality seeds, supplied and distributed, as well as
appropriate pricing.

6 | Recently, rice millers/exporters prefer to purchase through contract farming with ACs, rather than
through paddy collectors/traders due to quality concerns and mistakes.

4.2 Battambang Province

4.2.1 Current Rice Value Chain and Key Stakeholders

In Battambang, there exists a large area of rice plantation, which stands in second place after Prey Veng.
Every year, the farmers purchase seed from different sources, such as private companies, informal
businessmen and ACs, to produce paddy and sell to paddy traders and rice millers. Figure 4.2 shows the
complicated relationship between rice value chain stakeholders in Battambang.

Source: RSPP survey team
Figure 4.2 Current Rice Value Chain in Battambang

The private companies outside of the province produce certified seeds and sell to paddy farmers in
Battambang. The seed produced by private seed companies is distributed to farmers through agricultural
input sellers that were mostly recruited by AQIP. There are 6 seed wholesalers and approximately 30
seed retailers in Battambang. The private companies sell rice seed at approximately 800Mt per year, out
of which the AQIP Seed Company was accountable for 650-700Mt. The private companies are mainly
AQIP Seed Co., Ltd, KK Seed Co., Ltd, and Super Gold Seed (SGS). Unfortunately, in 2017, AQIP
supplied only 220Mt of certified seeds to Battambang from January to October, and then stopped for
unknown reasons. Henceforth, in 2018, only KK Seed and SGS produce and sell to Battambang. They
only sold 77Mt of Sen Kra Oub (70Mt from KK Seed and 7Mt from SGS) due to running out of stock.

Apart from private companies, there are informal rice seed businesses based in Battambang which
cooperate with AC members, also producing and selling seeds in the province at an approximate rate of
80Mt per year.

ACs in the province also produce rice seed and sell to paddy farmers. There are 83 ACs in Battambang,
out of which only 14 ACs produce rice seed. It is estimated that approximately 693Mt are produced and
sold by ACs every year, and this quantity is excluded from certified seed production contracted with the
BFPP. In Battambang, there are only 6 ACs contracted with BFPP to produce 453Mt of certified seeds.
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The study found that Sen Kra Oub and Phka Rumduol are the most popular varieties grown in
Battambang, which are now largely in a deficit supply for 2018; which is making the farmers more
troubled with their rice production. Consequently, the farmers grow other varieties instead, for instance
Sra Ngae (short maturity, photoperiodic insensitive) from their own or unreliable sources. It has also
been revealed that the farmers believe the good quality seed (certified seed) provides them with more
benefits to their production and income, since by using good quality seed they can comply with the
requirement of paddy buyers — rice millers/exporters and paddy traders are saying it’s easy to sell and
has a good price offering, thus the demand for certified seed is increasing.

Table 4.3 Rice Seed Supply in Battambang in 2017

No. Producer Quantity, Mt
1 | AQIP 220
2 | Other companies 150
3 | Informal business 80
4 | ACs 693
5 BFPP 453
TOTAL 1,596

Source: RSPP survey team

The quantity of certified seeds produced by six ACs sold to other ACs inside and outside of Battambang
for paddy production is coordinated by BFPP through contract farming with rice millers/exporters, such
as AMRU Rice and BRICo. The certified seed growers and paddy growers under the targeted ACs
received a subsidy from the project.

In Battambang, paddy farmers mostly sell wet paddy to rice millers rather than to Vietnamese traders,
since rice millers have strong financial competition to pay farmers the same price and via immediate
cash as Vietnamese traders. However, Vietnamese traders have to pay an extra cost of for transportation
from Battambang to the Vietnamese border. The farmers also sell paddy to paddy traders/collectors. The
prices of paddy vary according to varieties and paddy quality standard determined by those factors.

4.2.2 Marketing
Q) Rice Seed

In Battambang, it is rare to see an advertisement related to rice seed products of private companies and
ACs. Most of the farmers access rice seed at the seed dealers’ shops or agricultural inputs sellers’ shops.
Besides this, the farmers contact rice seed producers directly, since they know they can supply the seed
in their respective areas.

The quality of rice seed also varies from one supplier to another without any guarantee when the farmers
face germination problems and impurity, whereas AQIP do have guarantees in place. Thanks to an
increase in demand, the supply is also surging from the private sector, NGOs and government projects,
all of them trying to promote the rice seed industry.

The prices of certified seeds differ in accordance to the varieties and suppliers. The retail price refers to
selling price to paddy farmers, NGOs and development donor project, whereas wholesale price refers to
seed dealers who retail seed to paddy farmers. The prices of certified seeds are revealed in Table 4.4
below.

Table 4.4 List of Certified Seed Prices Offered by Private Companies and ACs in 2017, KHR/kg

Variety RetanA QIVP\Iholesale RetI;K Se\/\?rglesale Retail SGS\NhoIesale Ret:\?forrr\/:lillesale Retail ACWhnIesaIe
Sen Kra Oub 3,100 | 2,850 | 3,100 2850 | 3,100 | 2,750 | 3,000 | 2,400 | 2,800 | 2,200
IR504 2,600 | 2,400 N/A N/A N/A N/A N/A N/A N/A N/A
OM4900 2,600 | 2,400 N/A N/A N/A N/A N/A N/A N/A N/A

Phka Knhey 2,800 | 2,600 N/A N/A N/A N/A N/A N/A N/A N/A

Phka Rumduol | 3,200 | 2,800 N/A N/A N/A N/A N/A N/A N/A N/A

Riang Chey 2,800 | 2,600 N/A N/A N/A N/A N/A N/A N/A N/A
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| Neang Khon | 2,800 | 2,600 |

Source: RSPP survey team

NA| NA[ NA| NA| NA| NA| NA| NA|

Table 4.4 indicates that Sen Kra Oub is the only variety that sold the most, with the same prices when
comparing AQIP and KK Seed. But, the variation in prices compared to SGS, Informal seed businesses
and ACs is comparatively lower.

Based on the survey, sometimes the selling prices of seed offered to farmers are above listed prices,
especially for Sen Kra Oub and Phka Rumduol, due to a deficit supply. However, it is found that the
trend of the seed price is not really increasing.

2 Paddy and Rice

Paddy has been much easier to sell to buyers in 2017 and 2018 because of the competition between
Vietnamese traders and rice millers for export. The quality of paddy is found to be much better if
produced through contract farming, as indicated by rice millers.

The ACs. individual farmers, and farmer groups contracted with rice millers/exporters to supply paddy
(Phka Rumduol variety) have to comply with the required paddy quality standard (see Table 4.5) of the
rice millers/exporters. The quality and prices of paddy under the contract are interrelated. The setting
price is flexible according to the paddy market referent price, which is quoted from three different
sources identified and agreed by both ACs and rice millers. The prices during purchase of Phka Rumduol
wet paddy in 2017 were between 1,170KHR, 1,190KHR and 1,200KHR per kg.

Table 4.5 Required Paddy Quality Standard During Purchase by BRICo

No. Description Category A Category B
1 Moisture (max, %) 22-26 26 -29
2 | Pure paddy (min, %) 92 90
3 Inert matter (max, %) 3 5
4 | Redrice & short grain rice (max, %) 3 3
5 | Broken grain (max, %) 1 1
6 | Impure grain (max, %) 1 1
7 | Other varieties (max, %) 8 10

Source: RSPP survey team

In the case of the required paddy quality standard being unmet under category B, there are two ways of
reduction; (1) reduce by 50kg/Mt of purchased paddy, so only 950kg of paddy to be paid, and (2) reduce
the price of 20KHR/kg of purchased paddy. However, the AC committee and paddy producers receive
sale commission of 10USD per Mt, which is allocated into 1USD for AC committee and 9USD for
paddy contracted producers. It is noted that the AC committee plays a role as paddy collector and
delivers to a contracted rice miller warehouse. All quality checks and quality report issuances are carried
out by the contracted rice miller. The terms of payment is within 3 days after paddy is delivered to the
rice mill and the payment is made by check in USD. Besides the payment, the contracted rice miller also
provides technical assistance to paddy contracted producers in cooperation with the NGO, WCS
(Wildlife Conservation Service).

Rice millers/exporters have a certain quality paddy standard with a price category, while small rice
millers and others have not, and they check paddy quality by using a traditional method of visual
observation. Table 4.6 indicates the prices of wet paddy in Battambang.

Table 4.6 Prices of Wet Paddy in Battambang in 2017, KHR/kg

: Chheung .
. Bin Rath Yin Mann Paddy
No. Variety (RM) Cha(r;u[\)/ll;ong BRICo (RM) (RM) Trader
1 | Sen Kra Oub 1,100-1,350 N/A 1,100-1,365 1,100-1,365 1,040-1,170
2 | IR504 N/A 800 N/A 1,040 N/A
3 | OM4900 910-920 N/A N/A N/A N/A
4 | Phka Knhey 920 920 N/A N/A N/A
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5 | Phka Rumduol 1,100 N/A 1,200 1,300 1,105-1,235
6 | Riang Chey N/A 920 N/A N/A N/A
7 | Neang Khon 930-1,130 920 N/A 1,066 N/A

RM means a rice miller.
Source: RSPP survey team

The small size rice millers in Battambang mainly purchase paddy directly from farmers. They focus
more on rainy season rice such as Phka Rumduol, Phka Khney, Riang Chey and Neang Khon (mixed up
traditional varieties and named Neang Khon, because it is a popular traditional variety). Meanwhile,
they also purchase dry season paddy rice like Sen Kra Oub and OM4900. They mainly supply milled
rice to local markets in Battambang. They also purchase Phka Rumduol paddy and sell to Vietnamese
traders with a high price of 1,400KHR/kg (dry paddy).

Table 4.7 List of Paddy Prices Offered by Small Sized and Village Rice Millers in 2017

No. Variety Wet Paddy Price, KHR/kg Dry Paddy Price, KHR/kg
1 Phka Rumduol 1,100 N/A
2 | Phka Knhey 920 1,000

Riang Chey N/A 920
3 | Neang Khon 930-1,130 920
4 | Sen Kra Oub 1,100-1,300 N/A
5 OM4900 910-920 N/A
IR504 N/A 800

Source: RSPP survey team

Whereas, village rice millers always purchase dry paddy rather than wet paddy due to having small
capacity dryers. They mainly purchase traditional rice such as Phka Knhey, Neang Khon and Riang
Chey, and sometimes IR504. For Neang Khon, the wet paddy is reversely more expensive than dry
paddy due to the different time of supply with small quantities and also this variety is known as a mixed-
up variety. The village rice millers supply milled rice to the villages and small markets close to public
gathering places.

In general, the wet paddy price offered by large scale rice millers and paddy traders is higher than small
scale rice millers.

4.2.3 Key Facts of Rice Value Chain in Battambang

Key Facts
1 | Seed supply to Battambang by private companies was 800Mt in 2017, and AQIP supplied
750Mt. Nevertheless, currently AQIP has stopped supplying seed, whereas two other
companies, KK Seed and SGS, supplied only 77Mt.

2 | Currently, the dominant varieties produced and supplied in Battambang are Phka Rumduol and
Sen Kra Oub, due to high demand for export by rice millers/exporters.

3 | There are 83 ACs in Battambang, but only 14 ACs produce rice seed, including six ACs
producing certified seeds of Phka Rumduol and Sen Kra Oub for BFPP.

4 | Rice millers/exporters now prefer more contract farming for paddy production rather than
purchasing paddy through paddy collectors/traders, due to quality concerns and varieties being
mixed-up.

5 | Vietnamese traders cannot procure paddy in competition with rice millers/exporters in
Battambang due to additional costs of transportation to the Vietnamese border.
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4.3 Kampong Chhnang Province

4.3.4  Current Rice Value Chain and Key Players

In Kampong Chhnang, farmers largely purchase seed from private seed producers LAREC (Local
Agricultural Research and Extension Centre), and agricultural input sellers for paddy production, and
sell paddy to paddy traders and rice millers. Figure 4.3 represents the relationship of the rice value chain
in Kampong Chhnang.

Source: RSPP survey team
Figure 4.3 Current Rice Value Chain in Kampong Chhnang

The NGO, LAREC, based in Kampong Chhnang, plays an important role in seed distribution in
Kampong Chhnang and other provinces. LAREC purchase foundation seed of CARDI released varieties
for registered seed multiplication. It also produces its own foundation seed, such as Sen Kra Oub, for
registered seed production. In addition, LAREC also produces other varieties demanded by the market,
such as Chul’sa, Phka Kravann (Vietnamese rice variety), IR504 and Damnoeb Sbai Mongkul (glutinous
rice). For certified seed production, LAREC contracts with ACs to produce raw seed. LAREC has its
own equipment and facilities to carry out all processing activities.

There are 4 ACs that produce rice seed in Kampong Chhnang. LAREC is likewise one of the registered
and certified seed producers supplying to the BFPP. In 2017, LAREC could sell certified seeds up to
400Mt to the BFPP and farmers through agricultural input sellers in Kampong Chhnang, Kampong Speu,
Kandal, Kampong Thom, Banteay Meanchey and Battambang.

In 2017, the BFPP contracted with 2 ACs to produce 82Mt of certified seed of Phka Rumduol only. In
2018, the project contracted with 4 ACs to increase up to 277Mt of Phka Rumduol. This certified seed
will be used for paddy production through contract farming with rice millers/exporters in 2019.

Some private seed producers under the name of AC as local suppliers in Kampong Chhnang, produce
rice seeds and sell to farmers and rice millers. Most of the seed produced by private seed producers are
Vietnamese rice varieties such as IR504 and Phka Kravann. In 2017, they produced the rice seed Phka
Kravann through contract farming with Golden Rice Company for 400Mt, and they received certified
seed from Golden Rice Company for the paddy contract.
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The private company overlooked Kampong Chhnang as being a small market for rice seed business.
Even AQIP put in little effort due to the demand being smaller than other provinces, and at the same
time, some local seed suppliers exist.

Notably, however, the demand for high-quality seeds has risen. Several seed dealers informed that
farmers frequently requested high-quality rice seeds, but a lack of its supply hinders dealers' business
opportunities.

Table 4.8 Rice Seed Supply in Kampong Chhnang in 2017

No. Producer Quantity, Mt

1 | AQIP 15
2 | Other companies N/A
3 | Informal business 100
4 | LAREC 20
5 | ACs 400
6 | BFPP 82

TOTAL 617

Source: RSPP survey team

4.3.5 Marketing

Q) Rice Seed

In Kampong Chhnang, as in other provinces; it is hard to notice rice seed advertisements at the dealers’
shops. Only a few of ACs’ signboards indicating rice seed production are found along the national road
number 5. LAREC, the main supplier in the province also does not disclose a proper advertising board
to attract the farmers. The farmers access rice seed between each other, as they realize the need, and
sometimes they obtain seed from agricultural inputs sellers. It is revealed that the demand of seed is now
intensely rising versus the vast deficiency in supply.

Selling prices of the rice seed differ from one supplier to another based on how popular they are at the
provincial level. Table 4.9 describes selling prices of major seed varieties in 2016 and 2017.

Table 4.9 List of Certified Seed Prices Offered by Private Companies and Others in 2017,

KHR/kg
Variety AQIP LAREC Others
Sen Kra Oub 2,850-3,100 2,500-2,700 2,500
1IR504 2,400-2,600 N/A 2,000
OM4900 2,400-2,600 N/A N/A
Phka Kravann N/A N/A 1,500
Phka Knhey 2,600-2,800 N/A N/A
Phka Rumduol 2,800-3,200 2,500-2,700 2,500-2,675
Phka Romeat N/A N/A 2,700
Riang Chey 2,600-2,800 N/A N/A
Neang Khon 2,600-2,800 N/A N/A

Source: RSPP survey team

The prices of rice seed sometimes fluctuate in conjunction with the availability of supplying specific
varieties and seasonality. Rainy season rice variety prices, especially, are often altered, with them being
lowered near to the end of the rainy season.

2 Paddy and Rice

Paddy is always sold to paddy traders and rice millers in the form of wet paddy rather than dry. Rice
millers in Kampong Chhnang town expressed that it is very difficult to find good quality paddy. They
buy paddy from approximately 80% provincial paddy collectors and stress that most of the paddy is
impure and sometimes over mature. They check the quality by visual observation, a traditional method.
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They mostly mill rice for supplying to the local market and Phnom Penh market. The local market
typically demands traditional varieties, but there is mixing-up with different varieties when rice is milled
(only Neang Khon or Neang Menh) since both of these varieties are popular in the country, whereas
Phka Rumduol and Phka Malih are milled for the Phnom Penh market. A medium scale rice miller,
known as KTS Rice Mill, the biggest mill in Kampong Chhnang, mostly mills for the Phnom Penh
market and exporters, such as AMRU, Khmer Food, Golden Rice and Primalis. Due to paddy supply
within the province being inadequate and of an undesirable quality, KTS Rice Mill frequently acquires
from Battambang and Banteay Meanchey provinces, mainly Phka Rumduol and Sen Kra Oub varieties.
They also milled IR504 and Phka Kravann for exporters. Table 4.10 indicates the prices of wet and dry
paddy procured by rice millers.

Table 4.10 List of Wet and Dry Paddy Prices Offered by Rice Millers in 2017

No. Variety Wet Paddy, KHR/kg Dry Paddy, KHR/kg
1 Phka Rumduol/ Phka Malih 1,100-1,200 1,500
2 | Neang Khon/ Neang Menh 900-950 1,000-1,050
3 Sen Kra Oub 1,100-1,140 N/A
4 | Phka Kravann 820-890 1,200
5 | IR504 800-850 900-950

Source: RSPP survey team

4.3.6 Key Facts of the Rice Value Chain in Kampong Chhnang

Key Facts
1 | LAREC plays an important role in certified seed supply in Kampong Chhnang. LAREC has
supplied a significant amount of CS with existing facilities and equipment.

2 | Currently, the dominant varieties produced and supplied in Kampong Chhnang are Phka
Rumduol, Sen Kra Oub, IR504, OM4900 and Phka Kravann due to high demand for exportation
by rice millers/exporters.

3 | There are 38 ACs in Kampong Chhnang, but only four ACs produce rice seed and one NGO,
LAREC, purchases raw seed from ACs and processes and sells seed inside and outside the
province. All 4 ACs only produce Phka Rumduol and Sen Kra Oub for BFPP, but other
Vietnamese varieties also for LAREC.

4 | Seeds are in high demand by farmers in the province and the supply is lacking.

4.4 Prey Veng Province
4.4.7  Current Rice Value Chain and Key Players

Private companies, private seed producers and agricultural input sellers play a very key role in the supply
of rice seed in Prey Veng. Figure 4.4 represents the rice value chain in Prey Veng.
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Source: RSPP survey team

Figure 4.4 Current Rice Value Chain in Prey Veng

The private companies produce rice seed through contract farming with individual seed growers to
supply raw seeds. In particular, AQIP has its own facilities and equipment, unlike KK Seed having to
hire the facilities and equipment for seed processing. They sell their seed in Prey Veng and other
provinces of Cambodia. But now, AQIP has stopped, which has caused a gap in the seed supply to this
province.

Private seed producers can be members and non-members of ACs who access irrigation systems and
have their own facilities to produce and process the seed. They produce seed and sell to farmers through
agricultural input sellers.

Three ACs in Prey Veng produce certified seed for the BFPP. They produced 202Mt of Phka Rumduol
and Sen Kra Oub in 2017, and 300Mt of the same varieties in 2018, and then distribute to other ACs.

Generally, paddy farmers obtain the rice seed from private seed producers, private companies and
agricultural input sellers. Rainy season rice is mostly produced for home consumption with some surplus
sold to rice millers in the province. They regularly sell their paddy to Vietnamese traders rather than rice
millers, since it’s easy to sell, they receive cash in hand payment and there’s not much concern about
the quality.

Owing to consequences of inadequacy and quality concerns of paddy supply, recently the rice millers in
Prey Veng have turned to ACs for paddy supply through contract farming arrangements. The rice millers
in Prey Veng also sell dry paddy to rice exporters who also own rice mills. The dry paddy of which most
is sold to exporters is Phka Rumduol. They also sell dry paddy to Vietnamese traders, most of the
varieties being sold are IR504 and OM4900.

Table 4.11 Rice Seed Supply in Prey Veng in 2017

No. Producer Quantity, Mt
1 AQIP 116
2 Other companies 250
3 Private producers 150
4 ACs 250
5 BFPP 202
TOTAL 968

Source: RSPP survey team
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Paddy traders do not buy paddy only in Prey Veng, but from other provinces including Siam Reap, Preah
Vihear, Kampong Thom, Kampong Cham, Tboung Khmum and Kratie and transport to the Vietnamese
border pass, namely “Banteay Chakrey”; here, the paddy is easily transported by boat to Vietnam. The
research revealed that there are approximately 300-400 trucks with loads of 25-30Mt per truck per day
during the harvest season, from November to December, for wet season rice and from January to April
for dry season rice. The estimate of wet paddy transported to Vietnam is around 2 million Mt from
November 2017 up to May 2018.

4.4.8 Marketing

D Rice Seed

The rice seed can be obtained from the AQIP dealers’ shops, through which other private companies
also use to distribute their seeds. Rice seed promotion through any means is rarely carried out, excluding
AQIP’s signboards. The majority of rice seeds supplied by local private seed companies is Sen Kra Oub
and Phka Rumduol. Since the local private companies have been limited in supply capacity, there are a
lot of seeds imported from Vietnam and distributed to Cambodia through the border pass “Banteay
Chakrey” in Prey Veng province. The Vietnamese rice varieties are IR504, OM4900 and OM5154.

The selling prices of seed differ according to the varieties and suppliers. However, for Cambodian rice
varieties, the variance of price is between 200-400KHR/kg, unlike Vietnamese rice varieties where the
price variation is between 725-875KHR/kg. This means the same Vietnamese rice seeds produced by
Vietnamese companies receive more profit than Cambodian companies. On the other hand, the cost of
rice seed production in Cambodia is much more expensive than in Vietnam.

Besides, there is no promotion of Vietnamese rice seeds, but more attractive packing bags, shorter
duration of planting and easiness of paddy sales contributed to using more of Vietnamese rice seeds in
the province. However, it is a complaint of the farmers using Vietnamese seed imported from Vietnam
that there are lots of off-types and weeds in their fields, which caused poor quality paddy and a hesitance
of buying from traders and rice millers.

Table 4.12 Selling Price of Major Seed Varieties at Dealer Shops in 2017 (KHR/kg)

Variety AQIP KK Seed Others
Sen Kra Oub 2,850-3,100 2,500-2,700 2,500
IR66 N/A N/A 2,100
IR504 2,400-2,600 N/A 1,700-2,575
OM4900 2,400-2,600 N/A 2,150-2,875
OMS5154 (mild aromatic) N/A N/A 1,800-2,575
Phka Kravann N/A N/A 1,500
Phka Knhey 2,600-2,800 N/A N/A
Phka Rumduol 2,800-3,200 2,500-2,700 2,500-2,675
Phka Romeat N/A N/A 2,700
Riang Chey 2,600-2,800 N/A N/A
Neang Khon 2,600-2,800 N/A N/A

Source: RSPP survey team

2 Paddy and Rice

The farmers mainly sell their paddy to paddy collectors/traders rather than rice millers due to it being
easy to sell, they receive immediate cash payment and not much concern with regards to the quality.
Both Cambodian and Vietnamese traders accessed the rice fields during harvest season, identified the
paddy quality and negotiated the price with immediate payment. Unlike rice millers who wait for paddy
collectors to supply to their warehouse gates before carrying out their quality checks, and up to 5-day
payment terms. The rice millers’ practice is such due to a lack of labor to travel to check and collect
paddy at the fields; on occasion, they did purchase paddy at field level.

The prices of paddy vary in accordance to varieties and quality as well. Table 4.13 shows the list of
prices of paddy offered by different buyers at the field.
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Table 4.13 Purchasing Prices of Wet Paddy Prices at field in 2017 (KHR/kQ)

No. Variety Rice Miller Paddy Collector/Trader
1 Phka Rumduol/ Phka Malih 1,200 N/A
2 Neang Khon N/A N/A
3 Sen Kra Oub N/A 850
4 Sen Pidor 900 900-950
5 IR504 850 850-880
6 OM4900 950 700-990
7 OM5154 900 N/A

Source: RSPP survey team

The rice millers bought paddy from the field by using their own transportation, but sometimes they paid
30-40KHR/kg for transport rental with distances of 30-40km from field to their warehouses.

In general, rice millers in Prey Veng offered prices competitively lower than paddy collector/trader and
with longer terms of payment, which led the farmers to more frequently sell paddy to paddy
collectors/traders.

4.4.9 Key Facts of the Rice Value Chain in Prey Veng

Key Facts
1 | Only KK Seed now supply seed in Prey Veng.

2 | Vietnamese rice varieties (IR504, OM4900 and 5154) are dominant crops in Prey Veng. Most
of Vietnamese rice seeds are directly supplied from Vietnam through agricultural input sellers.

3 | Rice millers turn to contract with ACs for the supply of high-quality paddy

Prey Veng is a key province where the paddy is transported to and the seed is imported from
Vietnam.

4,5 Takeo Province

4.5.10 Current Rice Value Chain: From Foundation Seeds to Milled Rice

The rice value chain in Takeo is similar to Prey Veng Province. Figure 4.4 Current Rice Value Chain in
Prey Veng above shows the flow of seed and paddy in that province.

Under the BFPP, 2 ACs produced certified seeds of 146Mt of Phka Rumduol and Sen Kra Oub in 2017
and distributed to 3 other ACs to produce paddy through contract farming with exporters. In 2018, there
are 3 ACs producing 280Mt of the same varieties and who distribute to other ACs for paddy production
contract with rice millers/exporters.

Private companies such as SGS and Golden Seed sell rice seed through agricultural input sellers.
However, it is found that private companies are not so strong in seed distribution in Takeo due to high
competition from Vietnam and local private seed producers.

Table 4.14 Rice Seed Supply in Takeo in 2017

No. Producer Quantity, Mt
1 | AQIP 47
2 | Other companies N/A
3 | Private producers 600
5 | AGCs 30
6 | BFPP 146
TOTAL 823

Source: RSPP survey team

Most of the varieties demanded from private companies are Sen Kra Oub and rainy season rice varieties,
such as Phka Rumduol, Phka Knhey and Riang Chey. For dry season rice production, the farmers
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regularly purchased seeds from Vietnamese traders due to Vietnamese rice varieties being shorter, easy
to sell at the field with good prices and cash payment carried out immediately. The paddy produced
close to the Cambodian-Vietnamese border is sold to Vietnam after immediate harvest, unlike the paddy
produced far from the border being sold through paddy collectors/traders. There are seven large scale
Cambodian paddy traders who collect paddy and sell to Vietnam. The paddy collectors in Takeo
purchased paddy not only in Takeo, but from other neighbouring provinces such as Kampot, Kampong
Speu, Kandal, Kampong Cham and Pursat. They estimated that they sold about 1.4 million Mt of paddy
in 2017. There are three focal Cambodian-Vietnamese border passes where the paddy is sold in the dry
season: Number 21 port (namely, Yin Ya), Kampong Ampil port, and Angkor Borey port. In the rainy
season, the paddy is sold to Vietnam at Takeo town port.

Rice millers/exporters in Takeo purchased approximately 60% of their paddy from collectors and 40%
directly from farmers. They complained about impure and mixed-up paddy purchased through paddy
collectors. The Sok Keo Rice Mill in Takeo claimed that the paddy purchased from either the farmer or
collector is not so pure, which caused a lot of rejection and losses while milling. Most of the paddies are
purchased from Takeo, Kampot, Kampong Speu and Pursat. They also added that they would like to
have contract farming with ACs or large farm paddy producers to ensure the purity and quality. The rice
they mill are Phka Rumduol and Sen Kra Oub for export to European Market, and IR504 for export to
China.

4511 Marketing

1) Rice Seed

Rainy season farmers access rice seed from agricultural input sellers’ shops where AQIP signboards are
located and at the AQIP seed center in Takeo town. The varieties the farmers produce in the rainy season
are Sen Kra Oub, Phka Rumduol, Riang Chey, Phka Knhey, and other traditional rice varieties. For dry
season production, the farmers mostly procured Vietnamese rice seeds from agricultural input sellers
and private seed producers in Takeo town, and from seed dealers in Vietnamese bordering districts,
where a large area is planted to dry season and recession water rice. Large scale paddy producer farmers
chiefly access seed directly from Vietnamese dealers at the border. Sen Kra Oub has been slowly adopted
in the dry season production in Takeo due to it being difficult to sell and the price offered by traders is
the same as IR504 or OM4900. In addition to that, the duration of Sen Kra Oub is longer and the yield
is even lower than Vietnamese types.

Table 4.15 Selling Price of Major Seed Varieties at Dealer Shops in 2017 (KHR/kg)

Variety AQIP Private Producers Vietnamese Others
Dealers

Sen Kra Oub 2,850-3,100 N/A N/A 2,500
1IR504 2,400-2,600 1,300 2,500-2,800 1,300
Phka Knhey 2,600-2,800 N/A N/A N/A
Phka Rumduol 2,800-3,200 2,500 N/A 3,000
Riang Chey 2,600-2,800 N/A N/A N/A
Neang Khon 2,600-2,800 N/A N/A N/A

Source: RSPP survey team

There are three variety seeds predominantly supplied in Takeo province; IR504, Sen Kra Oub and Phka
Rumduol by AQIP, private seed producers and Vietnamese dealers. Whereas traditional and other
varieties are mostly retained by farmers and bought from the rice seed dealers of AQIP.

2) Paddy and Rice

As in Prey Veng, the same reasons exist as to why most of the farmers sell paddy to Vietnamese traders
rather than rice millers in Takeo. The paddy prices differ from one to another of the same variety due to
the required quality by visual observation. Table 4.16 shows the prices offered by different buyers.

40



Appendix:The Report on Baseline Survey of Rice Seed and Paddy in the Target Provinces

Table 4.16 Price of Wet Paddy Offered by Buyers in 2017 (KHR/kQ)

No. Variety Sok Keo RM Local Trader VN Trader Other
1 | Phka Rumduol 1,000-1,150 1,150-1,200 N/A 1,050
Chmar Prum N/A 1,120-1,130 1,150-1,180 N/A
Sreov Krahorm N/A 1,120-1,130 1,150-1,180 N/A
*Mixed Rice N/A 800 850 N/A
2 | Sen Kra Oub 1,050-1,100 N/A N/A 1,000
3 IR504 760-770 730-850 820-860 800-830

Source: RSPP survey team

*Mixed rice (traditional rice): Banteay Meas, Neang Menh, Neang Khon, Riang Chey, Krahorm

4.5.12

Key Facts of the Rice Value Chain in Takeo

No.

Key Facts

1 | Phka Rumduol, Sen Kra Oub and IR504 are the dominant crops produced in Takeo mainly for
export. IR504 is the majority produced in the dry season and sold to Vietnam.

Vietnamese traders are strong in seed distribution to farmers.

3 | Takeo is the province where the paddy supply flows from other provinces in to Vietnam.

Rice millers/exporters turn to focus on contract farming to ensure the quality.

Chapter S

Recommended Rice Seed Varieties in the Target Provinces

Currently, CARDI registers 46 rice varieties and selects 12 recommended varieties out of the registered
varieties (Table 5.1). Nevertheless, this baseline survey found that only four of 46 registered varieties
are actually produced in the target provinces (Table 5.2, and Chapter 2 for the detailed information).

Table 5.1 Recommended Rice Seed Varieties by CARDI

Early Type Medium Type Late Type
IR 66 Phka Rumduol Riang Chey
Chul'a sa Phka Rumdeng CAR4
Sen Pidao Phka romeat CARG6
CAR14 Phka Chan Sen Sar
CAR15

Source: Rice Seed Manuals, APPP, 2014. JICA and information from GDA C/P

Table 5.2 Major Rice Seed Varieties and Their Production in the Target Provinces

Dry Rainy Total
Number of Production Number of Production Number of Production
ACs (Mt) ACs (Mt) ACs (Mt)
Phka Rumduol 0 0 38 38 38 793.8
Sen Kra Oub 5 296.6 10 311.6 15 785.4
CAR15 1 236 1 238 2 237
Sbai Mongkul 1 0 1 2 2 0
IR504 1 35.55 0 36.55 1 35.55
IR66 1 236 0 237 1 256
Phka Kravann 0 0 1 1 1 240
Phka Romeat 0 0 1 1 1 4.79

Source: RSPP survey team
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Market demand levels change the prices of different rice seed varieties and naturally, producers and
distributors respond to the dynamics. For this reason, it is not appropriate for The Project, which plans
to promote the market-oriented distribution system of rice seeds, to fix the recommended varieties.
Instead, The Project will consider the market demand and availability of registered seeds at each crop
season, and choose suitable varieties, considering each of their agroecological conditions, through
consultation with GDA and PDAFF.

For the dry and rainy seasons of 2018/2019, the first training period, the following varieties will be used for
the project activities:

e Sen Kra Oub, Phka Rumdoul and CAR15 (only in Battambang)
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Chapter 6  Recommended Implementation Structure of the Project in
the Target Provinces

6.1 Proposed Basic Directions

Table 6.1 summarizes the significant challenges toward the RSPP's project purpose; "system for
producing and distributing quality rice seed is established and functions properly in the target provinces",
and Figure 6.1 shows the basic directions which RSPP proposes to employ. The challenges that hinder
an appropriate production and distribution of quality rice seed can be compiled into three intertwined
factors, namely, (1) lack of high-quality seeds in the market, (2) unstable price of seeds, and (3) unstable
supply of seeds.

Table 6.1 Summary of Challenges

Intertwined Challenges Reference
) ) ) Lack of quality control Chapter 3.2 and 3.3
ﬁifﬂk(;f high-quality seeds in the Absence of standardized inspection system Chapter 2.1
Absence of authorized certification system Chapter 2.1
. Lack of cost-effective farming practices Chapter 2.1
Unstable price of seeds — ; ; .
Lack of distributors with appropriate pricing Chapter 4.1
Lack of supply of high-quality seeds Chapter 4.1
Unstable supply of quality seeds UPPYY gh-quality P

Source: RSPP survey team

Source: RSPP survey team

Figure 6.1 Challenges and Basic Directions

The RSPP aims to turn over the hindrances toward the driving forces; basic directions, to achieve the
project purpose:
(1) Anyone can access high quality seeds in the seed market, through;
enhancement of capacity of produce quality at SPG level,
enhancement of capacity in inspection and certification

(2) Anyone can buy high quality seeds with affordable price, through
cost reduction by mechanization and optimization of input application,
enhancement of SPG's capacity to maximize the profit from seed business

(3) Adequate and stable supply of high quality seeds is secured through;
establishment of a matching forum with stakeholder exchange information
stimulation of demand in high-quality seeds, via a demonstration farm
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6.2 Selection of the Target Seed Producer Groups

The RSPP plans to create the business model, employing the above basic directions. The business model
is a sustainable business-linkage of seed producers, distributors (private organizations) and consumers,
tied up by a standardized inspection and certification system. To do so, the RSPP needs to cooperate
with highly potential SPGs who (1) own the necessary infrastructure and equipment to expand rice seed
production, and (2) are willing to participate in the project activity and engage in seed business. With
this understanding, the RSPP proposes the criteria for selection of target ACs as Table 6.2 lists.

Table 6.2 Criteria for Selecting Target ACs

Minimum Requirement Highly Considered Requirement Other Considered Requirement
Existence of irrigation +  Land for a drying yard = Accessibility to main road and
Existence of land for seed + Warehouse capacity business centers
production » Organizational capacity (internal + Number of experienced seed
Willingness to expand seed management)k producers
production and business*

*Those who are willing to expand seed production and business, are aware of the current high demand in quality seeds and expect an increase
in their profit through seed production.

**The organizational capacity is evaluated by the practice (or not) of book keeping, regular meetings, and the existence of internal regulation,
leaderships.

Source: RSPP survey team

The selection criteria is divided into three levels; minimum, highly considered, and other considered
requirement by priority order. The following tables, Table 6.3 - Table 6.6 show the results of screening
based on the minimum and highly considered criteria. The screening results of each provinces narrow
down the following ACs:

(1) Battambang
*  Chamroeun Phal Riang Kesey AC
Chrey Samaki Bangkoeun Phal AC
Kamping Puoy Bangkoeun Phal AC
Sangha Phal
(2) Kampong Chhnang
Anhjanhroung Samey Thmey AC
Kasekam Chey Chumneas AC
LAREC (NGO)
(3) Prey Veng
* Baphnom Mean Chey AC
Bopea Senchey AC
Chamros Loas Thmey Svay Teap AC
Kdey Sangkheum Beung Preah AC
Sambo Phal Russey Sanh AC
(4) Takeo
* O’Saray AC
Baksey Reak Reay AC
Choeung Kuon Chauk Chey AC
Oudom Sorya AC
The Project would like to finalize the selection through consulting GDA and each PDAFF.
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Table 6.3 Nominated ACs in the Battambang Province

Current cultivated Farmland for Land f
No. Name of AC Total Members| Number of | Member of Irrigation farmland for rice seed additional seed dryailrr:g yg:d Warehouse | Organizational TS
of AC (Female)| SPGs SGPs system (Y/N) (ha) production (ha) (ton) Capacity
Dry Rainy (ha)
1 |Beung Pring 42 (14) 1 N 0 5 0 0 0 Low Low
2 |Chamroeun Phal Riang Kesey 288 (138) 1 4 Y 0 5.5 10 0.02 100 High High
3 |Chraneang Cheng Peas Chamroeun Phal 104 (71) 1 4 Y 0 2 0 0 0 Low Fair
4 |Chrey Samaki Bangkoeun Phal 112 (68) 1 40 Y 0 40 60 0 200 High High
5 |Kamping Puoy Bangkoeun Phal 123 (62) 1 10 Y 0 2 20 0 500 High High
6 |Kanteul Pheakdey Reasmey Chulsa 184 (87) 1 17 Y 0 16 50 0.15 200 Fair Fair
7 |Khum Kampong Preang 201 (75) 1 30 Y 15 15 150 0.01 500 Fair Low
8 [Morodok Bansay Treng 154 (101) 1 7 Y 0 11 30 0 0 Fair High
9 |Phnom Krapeu 470 (268) 1 20 Y 0 24 38 0 200 Fair Low
10 |Prek Chik 45 (22) 1 12 Y 0 12.3 50 0 0 Fair Fair
11 |Reaksmey Odaun Pov Chamroeun Phal 86 (52) 2 9 Y 0 2 5 0 0 Fair Low
12 |Samaki Mean Chey 60 (20) 2 8 Y 0 10 30 0.16 50 Fair High
13 |Sangha Phal 215 (85) 1 31 Y 0 65 100 0 300 High High
14 |Teuk Chet Kasekar Kea Mean Chey 312 (142) 1 12 Y 0 2 30 0 0 Fair High
Total 2396 (1205) 16 207 13 15 211.8 573 0.34 2050 4 7
Source: RSPP survey team
Table 6.4 Nominated ACs in the Kampong Chhnang Province
Total Number of | Member of | Irrigation current C:Ict;vsae?c? (]:;)mland e azzri-[t?clnir;(lj sf:erd Lénd for Warehouse | Organizational .
No. Name of AC Members of SPGs SGPs system (Y/N) production drying yard (ton) Capacity Willingness
AC (Female) ] (ha)
Dry Rainy (ha)

1 |Anhjanhroung Samey Thmey 178 (140) 0 43 N 0 11 50 0 0 High High
2 |Kasekam Chey Chumneas 1,243 (799) 0 48 Y 0 69 100 0 0 High High
3 |Kasekam Khunrorng Reak Reay 221 (196) 1 2 Y 0.4 0.7 10 0.03 100 Fair High
4 |LAREC (NGO) 12(1) N/A N/A N 137.75 5.45 150 1 500 High High
5 |Phnom Tauch Samaki 70 (47) 0 20 N 0 18 10 0.03 50 Fair Low
Total 1724(1184) 1 113 2 138.15 104.15 320 1.06 650 3 4

Source: RSPP survey team
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Table 6.5 Nominated ACs in the Prey Veng Province

Current cultivated
L farmland for rice Far_n_wland for Land for o
No Name of AC Total Members| Number of | Member of | Irrigation seed (ha) addltlonal_ seed drying yard Warehouse Organlzat_lon Willingniess
' of AC (Female) SPGs SGPs system (Y/N) production (ha) (ton) al Capacity
Dry Rainy (ha)
1 |Baphnom Mean Chey 108 (21) 2 31 Y 0 33 37 0 0 High High
2 |Bopea Senchey 84 (17) 2 9 Y 74 6 73 0 High High
3 |Chamros Loas Thmey Svay Teap 147 (111) 1 16 Y 0 6 25 0.1 100 High High
4 [Kaksekar Akphiwat 50 (27) 1 8 N 0 2 2 0 Fair High
5 |Kantrean 440 (304) 1 16 Y 0 8 0 0 0 Fair Low
6 |Kdey Sangkheum 62 (27) 3 13 Y 0 13.6 50 0.4 0 Fair High
7 |Kdey Sangkheum Beung Preah 141 (82) 1 15 Y 0 2 4 0 0 High High
8 |Phum Yoeung 30 (10) 1 8 Y 0 2 4 0 0 Fair Low
Punleu Kaksekar Khum Kampong
9 Seung 992 (614) 3 24 N 0 6 2 0 0 Fair High
10 |Prech Samaki Mean Chey 44 (20) 1 10 N 0 2 10 0.3 100 Fair High
11 _|Poloas Sen Chey 71.(7) 5 71 Y 69 35.7 40 0 0 Fair High
12 [Sambo Phal Russey Sanh 685 (518) 1 15 Y 0 4 10 0.04 80 High High
13 |Tro Trung Kaksekar 112 (65) 1 8 N 0 2 10 0 0 Fair High
14 |Oudom Mongkul Anlong Sar 138 (95) 1 8 N 0 2 25 0 0 Fair High
Total 3104 (1918) 24 252 9 143 124.3 292 0.84 280 5 12
Source: RSPP survey team
Table 6.6 Nominated ACs in the Takeo Province
o Current cultivated farmland for| Farmland for Land for .
No. Name of AC Total Members| Number of | Member of Irrigation rice seed (ha) addltlonal_ seed i v Warehouse Organlza'glonal A s
of AC (Female) SPGs SGPs system (Y/N) - production (ha) (ton) Capacity
Dry Rainy (ha)

1 |O'Saray 55(11) 5 37 Y 0 60 50 0.038 300 High High|
2 |Baksey Reak Reay 204 (121) 1 16 N 0 0.6 10 0.02 200 High High
3 [Champey 69 (38) 1 6 N 0 2.5 0 0 0 Fair Fair
4 |Choeung Kuon Chauk Chey 81 (50) 6 30 Y 0 2.7 35 0.06 200 High High|
5 [Samaki Sre Kvav 85 (44) 1 3 N 0 2.87 0 0 0 Fair High|
6 |Sdok Sdom 417 (245) 1 15 N 0 13 30 0.011 0 Fair High
7 |Tipath Punlok Thmey 43 (0) 1 9 N 0 18 5 0 0 Fair Low
8 [Oudom Sorya 101 (48) 3 15 Y 0 6 20 0.08 300 High High
Total 1055 (557) 19 131 3 0 105.67 150 0.209 1000 4 6

Source: RSPP survey team
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6.3

Implementation Structure

Figure 6.2 draws the proposed implementation structure and Table 6.7 describes the main roles of the
implementation bodies, namely, RSPP/JICA (Japanese side), GDA and PDAFF.

Source: RSPP survey team

Figure 6.2

Proposed Implementation Structure

Table 6.7 Main Roles of RSPP/JICA, GDA and PDAFF

The Project GDA/CSD PDAFF
Overall - Overall management and - Establish Crop Seed - Establish a rice seed
M&E of the Project Department (CSD). inspection and
activities. certification unit

Rice seed production and
its management

- Provides training to GDA,
PDAFF, AC/SPG and
private sector

- Provides the necessary
equipment and facilities to
GDA and PDAFF

- Provides training to
PDAFF

- Provides training to DAO
and SPG

Inspection/ Certification

- Provides training to GDA,
PDAFF, AC/SPG and
private sector

- Establish an inspection
system

- Provides training to
PDAFF

- Provides training to DAO
and SPG

- Conduct inspection of
rice seed

Business model and Market
linkage

- Develop rice seed business

- Promote a market linkage
among stakeholders at the

beginning

models and introduce them.

- Build national network
and coordinate with
relevant players

- Organize rice seed
business forum and
provincial network

Source: RSPP survey team
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Project for Rice Seed Production and Promotion (RSPP)
General Directorate of Agriculture (GDA)
Japan International Cooperation Agency (JICA)






Preface

In May 2022, the General Directorate of Agriculture (GDA) officially endorsed the
Quality Declared Seed System for Rice Seed Production and Business (QDS). Based
on the QDS, a group of experts from the Project for Rice Seed Production and
Promotion (RSPP), funded by the Japan International Cooperation Agency (JICA),
compiled this manual.

The purpose of the manual is to share practical knowledge and experiences on the
QDS rice seed production with the seed producers, especially those who pursue
the rice seed business.

The manual consists of two parts: Rice Seed Production and Post-harvest
Management. Notably, the manual intends to show the sequential steps in each
part so that the practitioners can easily follow them.

In addition, the manual is also a complementary document to the technical
manuals for rice seed production that exist at the GDA.

The GDA gratefully thanks JICA and its experts for their efforts, in particular the
RSPP’s advisors and the technical counterparts from the Department of Rice Crop.

The GDA also would like to devote this accomplishment to contributing to the seed
sector in the Kingdom of Cambodia.



Technical Working Group

No.

1

10

11

Name
H.E Dr. Ngin Chhay

Dr. Kong Kea
Mr. Chea Sokly
Mr: Prum Vuthy

Mrs. Tim Savann

Mr: Nget Sovann

Mr. Sovann Dara
Mrs. Nget Chanbo

Mr. Sak Choeun

Mr. Masaru YAMAZAKI

Mrs. Sak Sokhena

Position

Royal Government Delegation in
charge as Director General of the
General Directoriate of Agriculture
Director of Department of Rice
Crop

Vice Chief of Research and Training
Office

Vice Chief of Rice-based Farming
System Office

Vice Chief of Rice Crop
Development and Management
Office

Vice Chief of Rice Crop
Development and Management
Office

Vice Chief of Rice Postharvest and
Marketing Office

Officer of Rice Crop Development
and Management Office

Advisor

Expert

Assistant to Advisor

Organization
General Directoriate of
Agriculture

General Directoriate of
Agriculture
General Directoriate of
Agriculture
General Directoriate of
Agriculture
General Directoriate of
Agriculture

General Directoriate of
Agriculture

General Directoriate of
Agriculture

General Directoriate of
Agriculture

The Project for Rice Seed
Production and
Promotion (RSPP)
The Project for Rice Seed
Production and
Promotion (RSPP)
The Project for Rice Seed
Production and
Promotion (RSPP)



Introduction

What is a good quality seed?

a. High Purity Seed
Grains are neither contaminated by other varieties nor other plants and have the
genetic characterization of the variety.

b. Healthy Seed
Grains are neither affected by diseases nor insects.

c. Good Germination Seed
Grains are well-matured and have a high germination ability.

What is the Quality Declared Seed System (QDS)?

The QDS label promotes a trusted seed market between seed producers, traders,
and paddy producers. The QDS is to certify the quality of seeds by field inspection
and seed quality inspection, according to the standard that the QDS Manual for Rice
Seed Production and Business specified. The Competent Authority shall issue the
QDS label to the qualified seed.
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Part 1: Rice Seed Gultivation

Ten things to do for the QDS seed cultivation

Use an appropriate class of authorized upstream seed.

Treat the seed with a fungicide before seeding.

Confirm the cultivation history of your field.

Measure the size of your field correctly.

Confirm the isolation of your field from other fields.

Practice proper seeding method according to the seed class.
Control noxious weeds in your field.

Remove off-type plants from your field.

Control seed-borne disease before heading stage.

Clean the harvester before harvesting.



1. Use an appropriate class of authorized upstream seed.

1.1. Seed Class

Use the proper class of upstream seed for the lower class seed production. Certified
Seed (CS) production requires Registered Seed (RS), and RS production requires
Foundation Seed (FS).

1.2. Foundation Seed (FS)

Only recognized agencies, such as the Cambodian Agricultural Research and
Development Institute (CARDI) and other authorized institutes, can produce FS to
maintain genetic identity and purity:.

1.3. Registered Seed (RS)

RSis the progeny of FS. CARDI and other authorized seed producers are allowed to
produce RS. The seed quality must meet the QDS standard.

1.4. Certified Seed (CS)

CS is the progeny of RS produced by the authorized seed producers. The seed
quality must meet the QDS standard.

Figure 1-1 Seed propagation system



1.5. Seed Quality Standard

The Quality Declared Seed System (QDS) defines the seed quality standard in Table

1-1.
Table 1-1 Seed quality standard of the QDS
Factors Seed Class
FS RS CS
1. Pure seed (Min, %) 98 98 98
2. Inert matter (Max, %) 2 2 2
o Weed seeds (Max, No. of grain/500g) 3 5 10
e Other crop seeds (Max, No. of grain/500g) 2 3 5
e Otherrice variety seeds (Max, No. of grain/500g) 1 5 15
e Red rice (Max, No. of grain/500g) 0 2 5
3. Germination rate (Min, %) 85 85 80
4. Moisture content (Max, %) 12 13 14

1.6. Seed Source Certification

Renew the upstream seed every season as the QDS requires and retain the
label/tag of the sack and invoice/receipt of the upstream seed as evidence of the

seed source and show it to a field inspector upon request.

Figure 1-2 Evidence of the seed source




2. Treat the seed with a fungicide before seeding.

2.1. Seed Treatment

Put the seed into the water and remove the floating unfilled grains since diseases
might affect them. Then, disinfect the seed with a chemical fungicide to prevent
seed-borne diseases.

Recommended fungicide for seed treatment
Cruiser Plus 10ml (Thiametoxam, Difenoconazole, Fludioxinil)

Dilute 30ml of Cruiser Plus with 3L of water and apply to 100kg of dry seed. Then,
leave it for more than 3 hours.

2.2. Seed Incubation

Soak the seed in the water for at least 24 hours for better germination. After
soaking the seeds, cover them with a cloth or plastic sheet to keep them under the
shade for 12-24 hours, according to the seeding method.

Figure 2-1 Seed treatment method



3. Confirm the cultivation history of your field.

3.1. Field Requirement

The QDS standard requires a seed production field where the same rice variety or
other small grain crops had been planted in the previous season.

Figure 3-1 Requirement of cultivation history of the field

3.2. Prevention of Volunteers, Ratoons, and Other Plants

Your seed production field should be free from volunteers, ratoons, and other
plants. Remove them, and plow the field well before seeding for seed production.



4. Measure the size of your field correctly.

4.1. Production Area Requirement

A total CS seed production area should be more than 5ha for each variety and class
per season to comply with the QDS system. RS seed production requires 0.5ha of
the production area at least.

4.2. Minimum Size of the Field

Each seed production field should be more than 0.5ha for CS/RS production and
more than 0.2ha for FS production.

Table 4-1 Production area and field size requirement

Seed class FS RS CS
Minimum production area per

. 0.2ha 0.5ha 5.0ha
season, variety, and class
Minimum size of
each production field 0.2ha 0.5ha 0.5ha

4.3. Integration of the Plots

If the same variety and class of seeds are grown in several plots nearby at the same
time, the plots can be considered as one field.

Figure 4-1 Field requirement for seed production



5. Confirm the isolation of your field from other fields.

5.1. Field Isolation

Keep the isolation from other fields by more than 1m or physical barriers, such as
a ditch, hedge, and fence.

Figure 5-1 Requirement of isolation from other fields

5.2. Exemption

Isolation is not required if the same rice variety is grown in the adjoining field.

Figure 5-2 Exemption of isolation from other fields

How to select rice seed production field.

a. Accessibility: Select the field near the road for inspection.
b. Water availability: Confirm water availability during seed production.
c. Land flatness: Select the flat field to control the weeds.
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6. Practice proper seeding method according to the seed class.

6.1. Seeding Method for FS/RS Production

Transplant in lines by hand or a machine is required to produce FS/RS. Random
transplanting or direct sowing is not allowed for FS/RS production.

6.2. Seeding Method for CS Production

CS can be produced by random transplanting or direct line sowing, but
broadcasting is not allowed.

Figure 6-1 Planting method for RS/CS production

Equipment for line sowing

a. Small scale rice transplanting machine (Contact: 023 666 0337 / 011 447
725)

b. Eli Seeder (Contact: 023 666 0337 / 011 447 725)
The Eli seeder is used with a power tiller.

c. Lun Heng Seeder (Contact: 061 664 947 / 097 797 4545)
The Lun Heng Seeder is a kind of drum seeder; but a power tiller tows it.
No other power source is required.

d. Thai Kit Seeder is a kind of dry seed planter with a power tiller tows it.

e. Drum Seeder: Several types of drum seeders are available in Cambodia. It is
suitable for the small size of the plot. It can be operated by human power.
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7. Control noxious weeds in your field.

7.1. Noxious Weeds

The QDS field standard defines three kinds of weeds, such as Barnyadrgrass,
Sprangletop, and Rice flatsedge, as harmful plants. They shall be strictly controlled

in the field.

Barnyardgrass

Sprangletop

Rice flatsedge

Genus: Echinochloa

Genus: Leptochloa

Genus: Cyperus

Photo: Website of the University of Arkansas Cooperative Extension Service

Figure 7-1 Noxious weeds by the QDS field standard

7.2. The QDS Field Standard
Those noxious weeds shall be less than ten plants per 10m? for CS production and

less than five plants for RS production to meet the QDS field standard.

Small weeds without flowers do not
affect the quality of the seeds, and
they are not counted as noxious
weeds. On the other hand, flowering
noxious weeds with flowers or seeds

are not acceptable.

Figure 7-2 Judgement of noxious weeds at the field level
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8. Remove off-type plants from your field.
8.1. Roguing Off-types

Rouge off-types from time to time. They can be identified by observing the plant
height, shape, color; number of tillers, heading time, panicles, and grains.

Figure 8-1 Identification of off-types

8.2. The QDS Field Standard
Off-types shall be less than one plant tiller per 10m? for RS production and three
plant tillers for CS production to meet the QDS field standard.

Table 8-1 The QDS field standard

Seed Class Registered Seed Certified Seed
Noxious weeds Less than 5 tillers/10m? Less than 10 tillers/10m?
Off-types Less than 1 tiller/10m? Less than 3 tillers/10m?
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9. Control seed-borne diseases before heading stage.

9.1. Three Types of Seed-borne Diseases

Three kinds of seed-borne diseases must be controlled in a seed production field,
such as Rice Blast, Brown Spot, and Sheath Blight.

a. RiceBlast
Before heading: Vertical diamond shapes
with brown and yellow lines appear on
leaves.

* Before harvesting: Infection is observed on
the leaf collar under the panicle.

b. Brown Spot

* Before heading: Dark brown and yellow
round shape rings appear on leaves.

* Before harvesting: The panicle turns light
brown. Infection is also observed on the
leaves.

c. Sheath Blight

* Before heading: The infection starts from a
lower part of the sheath.

* Before harvesting: Flag leaf withers, and
infection is also observed on the sheaths.

d. Non-disease infection

* Before heading: The plant is affected by stem
borers.

e Before harvesting: The panicle is easily
pulled out by hand.

Figure 9-1 Identification of seed-borne diseases
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9.2. Judgment of the plant with diseases

Seed-borne diseases should be controlled before the flowering stage to avoid
infections on panicles. While excessive nitrogen promotes Rice Blast, lack of
nitrogen causes Brown Spot.

a. Rice Blast and Brown Spot
The affected tillers should be less than 25% after the booting stage.

Leaf Brown
Blast Spot

Figure 9-2 Judgement of blast and brown spot infection

b. Sheath Blight
The affected tillers should be less than 25% after the heading stage.

Sheath
Blight

Figure 9-3 Judgement of sheath blight infection
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10. Clean the harvester before harvesting.

10.1. Harvesting

When around 85-90% of grains
mature, it is the time for harvest.

Figure 10-1 Timing of harvest
10.2. Avoiding Contamination of Other Varieties

To avoid contamination by other seeds, clean a harvester well before harvesting
and use clean sacks to carry the products.

Figure 10-2 How to clean harvester

Harvest the outmost area of the field first and do not use the first harvested
products as seeds since other grains may remain in the harvester.

Figure 10-3 Quality control after harvesting
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Part 2: Post-harvest Management

Six things to do for the QDS post-harvest management

Check the moisture content with a moisture meter.
Remove inert matters with a seed cleaner.

Check the germination rate after processing.

Allocate the specific seed lot number to each product.

Use a printed sack with accurate product information.

OO U A W DN

Store the products in dry and cool condition.
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1. Check the moisture content with a moisture meter.

1.1. Moisture Control

Soon after harvesting, dry the fresh seed. Do not keep it wet for more than one day.
Dry the product gradually to avoid grain cracks. The drying speed shall be 0.5% of
moisture per hour. Dry the product evenly. Make small hills of the product and turn
it over from time to time when you dry it under the sun.

Figure 1-1 How to dry the product

1.2. How to Use a Moisture Meter

Measure the moisture content of the
product three times and calculate the
If an abnormal value is
detected, measure the
content twice more. Then, eliminate

average.
moisture

two abnormal values and estimate the
average.

1.3. The QDS Seed Standard
Maintain the moisture level at less
than 13% for RS and less than 149 for
CS as the QDS standard.

18

Figure 1-2 Digital moisture meter

Figure 1-3 Moisture contents standard



2. Remove inert matters with a seed cleaner.

2.1. Cleaning Products

After drying, remove the inert matters with a cleaner to avoid contamination by
other rice varieties and maintain purity. Use designated sacks for the product
before cleaning and after cleaning separately.

Figure 2-1 Process of seed cleaning

2.2. The QDS Seed Standard

After cleaning, check the quality of the products. If you find inert matters such as
rice straws, stones, weeds, and immature grains over the QDS standard, clean the
products again. The QDS standard specifies that pure seed should be more than
98% of the product's weight.

Figure 2-2 Distinction between inert matters and pure seeds
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3. Check the germination rate after processing.

3.1. Germination Test

Set 300 grains on the wet paper and keep them moist by spraying water from time
to time. After seven days, count the number of germinated seeds and calculate the
germination rate.

Figure 3-1 Germination test

3.2. The QDS Seed Standard

The germination test shall be done three weeks or later after harvesting,
considering the seed dormancy period. A dead, abnormally germinated, or spoiled
seed after germination shall not be counted as a germinated seed. The QDS
standard requires more than 85% of the germination rate for FS/RS and more than
80% for CS.

Figure 3-2 How to identify germinated seed
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4. Allocate the specific seed lot to each product.

4.1. Seed Lot Preparation

The size of each lot shall be less than 10 tons. If the amount of the product exceeds
10 tons, divide the product into several lots. If the products are harvested from the
different fields nearby, they can be combined as the same seed lot. Note the points
below before integrating the products as one seed lot.

The variety of the products is the same.

The class of the products is the same (FS/RS/CS).

The products are produced in the same season.

The moisture contents of the products are the same (£1%).

a0 o

4.2. Seed lot allocation
Allocate the seed lot to each product, referring to the example shown in Figure 4-1.

Figure 4-1 Example of lot allocation
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5. Use a printed sack with accurate product information.

5.1. Information on the Sack
Prepare the printed sack for the QDS-qualified product. The printed sack shall
show the necessary product information.

Figure 5-1 Example of the appropriately printed sack

5.2. Non-certified Seed

The grains which fail to pass the inspection should be separated from the other
certified seeds. If the inert matter is detected excessing the standard, reclean the
product and submit the samples for retesting.

Quality information should
be provided to the buyers
for selling non-certified
seed.

Figure 5-2 Categorization of the seed quality level
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6. Store the products in dry and cool condition.

6.1. Warehouse Management

Keep the storage cool and clean it to avoid product deterioration and damage by
rats, birds and insects. Keep space between the products and walls for ventilation
and avoid moisture or heat in the walls.

Figure 6-1 Ventilation system of the storage

6.2. Stock Management

Store the products according to the seed lot. Use a pallet to keep the products dry.
Don't put seeds of different varieties and classes together on the same pallet(s).
Keep enough space between the piles for sampling by an inspector.

Record all transactions of the product with seed lot code. The product information
such as the seed, the seed class, the grower's name, the date of harvest, and the
moisture content should be traceable by seed lot.

Figure 6-2 Storage of the products
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1. Introduction

Several methods can control paddy weeds. However, prevention is more important.

* Use pure seeds without contamination of weed seeds.

* Consider the timing of cultivation before seeding.

* Make the paddy field flat and keep enough water.

* Avoid using paddy fields with a high risk of drought.

* Practice transplanting in the field where irrigation is not available.

* Consider the timing of the weeding. Once the rice leaves cover the paddy's
surface, most weeds cannot grow under the shadow.

* Do notuse the same herbicide many times.

2. Integrated Weed Management
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3. Types of Weeds

4. Target of Herbicides
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5. Crucial Points for Weed Control

6. Weed Control for Transplanting
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7. Weed Control for Line Seeding in Wet Field

8. Weed Control for Line Seeding in Dry Field
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9. Types of Herbicides

10. Basic Information of Herbicides
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11. Target of Herbicides

12. Formulation and Mixing Order
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13. Tips of Herbicide Use

14. Safety in Herbicide Use
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Appendix 2
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1. Introduction

Several methods can control rice diseases. However, prevention is more important.

* Use pure seeds without disease contamination, in particular seed-borne
diseases, such as Brown Spot, Sheath Blight and Rice Blast.

* Consider seed treatment with fungicide before seeding.

* Know the field background, from which it is easy to control diseases and
nutrient deficiency that is closely interrelated.

* Monitor field regularly for crop health and nutrient need to prevent or avoid
serious diseases.

* Practice transplanting in the field where irrigation is not available.

* Consider limitation of disease infection before taking chemical measurement.

* Do not use the same fungicides many times.

2. Rice Disease Identification
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3. Conditions for Rice Blast Infection

4. Rice Leaf Blast
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5. Rice Blast Control

6. Rice Panicle Blast
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7. Rice Panicle Blast Control

8. Conditions for Brown Spot Infection
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9. Brown Spot Control

10. Infection of Rice Sheath Blight
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11. Monitoring of Rice Sheath Blight

12. Control of Rice Sheath Blight
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13. Symptoms Similar to Rice Sheath Blight

14. Pathogen Types and Appropriate Chemicals
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15. Pathogens of Rice Diseases

16. Vectors Caused Disease Infection

41



17. Rice Diseases

18. Other Physical Disorders
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19. Points to Be Checked at Field Inspection

20. Seed Borne Diseases
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21. Integrated Pest Management

22. Types of Insecticide
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23. Types of Bactericide and Fungicide

24. Preventive Bactericides and Fungicides
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25. Curative Bactericides and Fungicides

26. Chemical Resistance
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27. Modes of Action for Crop Chemicals

28. Proper Use of Chemicals
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Appendix 3

Self-inspection and Seed Quality Control
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1. Introduction

The customers’ confidence and increasing a number of customers repeatedly, will
sustainably help in rice seed business. Therefore, seed quality assurance is
certainly important. Even if the seeds are certified by QDS system, the seed quality
would gradually get worse, so timely self-inspection is needed till sales finish. Here
is a guideline for quality self-inspection and appropriate measurements.

2. Moisture Control

Measure the moisture content of the product three times and calculate the average
(Table 1). If an abnormal value is detected, measure the moisture content twice
more. Then, eliminate two abnormal values and estimate the average (Table 2).

3. Purity Control (Physical)

Remove stones, rice straw, unfilled rice husk, broken grain and other dust by a
cleaner. The weight of the inert matters should be less than 2% of the product.
Excessing inert matters can be removed by re-cleaning the seed before packing.

Seed purity 98%

Inert Matter 2%
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4. Genetic Control (Varietal)

Identify the characteristics of the shape and color of the target seed. Then, count
the number of off-types and red rice in the seed. If off-types and red rice are
detected exceeding the standard below, do not use the product as a seed.

5. Molds and Fungus Prevention

Ventilation is important to avoid heat and moisture that cause mold and fungus
propagation. Keep at least 50cm between the piles of the products.
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6. Insect Damage Prevention

Use the inner plastic bag to prevent the propagation of insects such as weevils and
rice moths. Check the seed quality from time to time and if you find many insects
in a product, do not use it as a seed since it may affect the germination rate.

7. Germination Capacity Control

Conduct germination tests of stocked seeds once a month. Test 300 grains for self-
inspection and count the number of germinated seeds after seven days.
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QDS Rice Seed Production Check List for Seed Growers and AC Technical Officers

1. Decision before selecting seed grower and field Tick v
1-1 | The last season'’s crop is the same variety of seed or other small grain crops. ]
1-2 | The field size is larger than the minimum requirement. 0

(RS: 0.5 ha, CS: 0.5 ha)

2. Field Preparation Tick v
2-1 | The field is level enough. 0

3.Sowing Tick v
3-1 | The field is free from weeds at the time of sowing. [
3-2 | The seeds are authorized with proper class for seed production. [
3-3 | Two persons check the seed variety and the field codes. [
3-4 | The seed grower uses a seeder for direct sowing. U
3-5 | The seed grower sows only one variety on the same day. U

4. Field Management Tick v
4-1 | The seed grower checks the field more than twice a week. U
4-2 | The seed grower consults the agricultural cooperative if she/he finds diseases or pests 0

in the field.
4-3 | The seed grower removes noxious weeds and off-types frequently. U

5. Self-Field Inspection Tick v
5-1 | The number of noxious weeds, diseases, and off-types does not exceed the QDS field 0

standard.

6. Harvesting Tick v
6-1 | The other grain does not remain in a harvester. [
6-2 | The crops on the edge of the field are harvested first. [
6-3 | The products on the edge of the field are not used as seeds. [
6-4 | New bags are used for fresh seeds. [
6-5 | Bags are stored by lot in gathering points and warehouses. U

7. Drying Seeds Tick v
7-1 | Only one variety seeds are dried at once. U
7-2 | Atarpaulin sheet is placed under the fresh seeds during the drying process. ]
7-3 | The temperature setting of a dryer is lower than 45°C, if you use a dryer. U

8. Cleaning and Warehousing Seeds Tick v
8-1 | The other grains do not remain in a whole seed cleaner before changing other variety -

seeds or classes.
8-2 | Grains do not remain on the screen of a seed cleaner after every use. ]
8-3 | Grains, trash, and dead animals are not found on a warehouse floor. ]
8-4 | APalletis placed under the pile of bags. U
8-5 | The distance between the piles is more than 50 cm. U

52




MBIBSATHNEROAMAGSSRIMHSEN (S.5.0

(]
9

N

yin vwowvm

EUNMIANE SHZUREINY
ARSI Ry MBI e U Nyl

HESUURINSAIRY
smamifgesinpivimisgithaispisunls
\l I







S35 553

isiakieawm @VOLY HAQWASANAYNSHS M AMANDIMathgimigi

Y

whsmsmanmansiam (v.a.n) mmﬁﬁmﬁﬁg%t MiAgMUNETY sunkmy

=30

a

A.0 pvEmvalaipkdimilanySamnioamogspyl IBugusimhw

FmamiRgunuivmisiuisunys mSLuﬁLnﬁmmﬂﬁfﬂiS 1§11

iy
gjio

imutankisiaialis:  AiRdioaiiuagidion: ﬁﬁshusmmms’m'fﬁgmmga
UaAgmUnEpime uAN ISRNRGaRmgRyyl hiiagaituhnidmiing
[URREI
ingJtiAtisstomiom g

wyNGN sIwAcRUN sffﬁﬁtmSmyn}mt}n}tmwtsﬂgﬁ?gﬁ@wﬂfﬁmtﬁ?}aﬁﬁgig

MWNUAURMYY

al

iefiis: sahalissAmaaniGinmuigsiailhaanywissa it lanymu

NRYIRUISPOIUISTHA WA SR AY

v

HAQWAMSANAY  wuighinnmanuaphuisim 3 mAmiRgauinuivimi

bih

ngihdisuisunlis ShunhmswamuRgPhiiviis: il fanuuapmi
timadangSamnBinamo gt pedksiuigmeaissiwathstamp

HESIWAtSARAY Ay aG uanifis:ghmiguisratg STy °mﬁmgﬁ
Ensamogingeh

9

o gowoyalh nabend

-—ry
[Nex2

=

Sainm ige ie  gvoum

[Nex

SENSHINHREHS



90

99

91

om

9¢G

9&

INAT G5 aNS

S
D3
—

= =
o3 o3
2 g§ oL
B 3

S
=3
@
23
)]

ORI

a "

AL T

Cle

§Y

IONA AN 15

Mr. Masaru YAMAZAKI

JERBTINSUBETREBHS

+D}
QL

S

3]

‘; (E:"
D}
=3
=)
1)
g
o
)
3@
3

HS‘:LUmSSﬂtijﬁzﬂS B
HSIUMS WA SRR
HY[UMSMIUN AT 83

BN :UAMM
HSUMSATLWEGAY 84
nAtgSnRd Mt
HSIUMSMIUNWBASARIAY
Bomipgithyuis

HSUMSUIGATS NIMWIN UYL
#eU SR8Rnit
HYIUM S MIUN TW{ATAN Si
HAtgSnRd Mt

HYIUMSMIUN WG UUIAg T

B Shummaranmanssan

HYIUMSMIUN AT WG UMUIAS )

B Shummaranmansian
s[§miunauipv(AnSnAigS
REAM{agT

§18an

o5 05
Cie
n

Z]
g
3

=
n
3
2
o)

i

e
g
>
>3
=)

e
g
S
S
=)

I

9D} YD} YD} N
o3

B B B AB

g
S5
)
o RO {a Y (e Y (e

Co Co Co Cow

N N N W
=)

g
03
j

&I L L
D3 93
£} L}
= g
O3 o3
ngﬁ ng(,
n n
o3 o3
b 2d)
o3 o3
flend flend

I
D3
4
=
-]
15
n
o
)
o3
i@

ARRIMBOaRYRY
MBI Ug R
(RSPP)
ARRIMBOARYRY
MBI Ug R
(RSPP)
ARRIMBOARYRY
MBI U R
(RSPP)



et (10
ingislamigrumssonmng?
A. [MUQRNSMNNYg 2Ly
MO SwsimywimAs) iRyl aniidih Shnsoiaupan:ngisiuiagy)t
2. [MUHRSHSMANY
imum s mliwi iy iad
A. (MUnRwsEan:y

MUgry ShnsuamnEnn:gas



vliinl

i3A¢9: mRlamugia!

Y
9. MOMUNRDN AR B EUUTRUD SHS LR covvreeveeeeeeseeees s sseses s ssneees 4
B, BIUIEINAEG AU WA WD TIEINATAYSE oo 6
M. UM AU R ST RN AHR oo sssssssssseee s 7
ViV T R R AV ATt (A V) (2112 PO 8
&, UM AR R ST N AR EURIG oo 9
. SRR S FMUVATIUN D oo 10
. AUTARIATUMBUNARRIFUR DA AGIURIINAHA oo 11
o ﬁﬁqﬁmwm@ﬁ%@ U ATaI= IOV VATt (TR 12
8. (PUTARERIN AU RY SR AMAMEUTTMAT oo 13
90 mmnmfﬁfsm asmmmﬁqﬁ ...................................................................................... 15

i3AG: MPLERIMWINUUYURN

9. AR HIHM AN EIRW AUARINN T AIITNY oo 17
. w**m**ﬁmmxfmwnﬁmﬁmf{?smmﬁmifgﬁ ..................................................... 18
m. A8 QHMEAN U OB RS ARIIRATORIO oo 19
G. 1ud ARAMUGHAMYRTARUAURRGWT o 20
. tLumﬁm.mHmmmsmt'jﬁﬁmsm‘j BOURNA IR oo ssssssnneees 21
0. IMRGARAISIFAUFE AN ARHANA ot 22
igndms uwgs

UMY

Ev)
c
=
1%75]



©

CURYMNAN90 NUHRIEMIRURIMUOR{fyImY U.A.0

T MUQRTAZ U NEUUTRUMSHS I A

inunabmU)SithwH v uiminagiay s
UNAUIRNR SSutuainAgA
hasttasuiippuivasianng
URNAR

3
&
=
n
=
@
=

O m a3 Y rea 3G ¥
I
-8
293
‘—'UD
=



0. §jijRoaiglh gaiasjfuuiGnmsns M

9.9, GIN|MUQL

EHPEUNRNAL U NEUUNURITARYMUNRHANUDAY RIOARYMUNR

v

ImuUsSUpEIMIEUORG U ShRdarymUNRo UM EIMImUgR{A:-

9.8, GIN[MUQL{AS

Gsgguannsthgimitiom: gothignan sianiphiSunaigSndnyn

1 AN

ot
z.

o3

C:c, I
_302

=

(7]
¢

sijiig)a RegumsaimoRdamuntf: Rdfmpraman

¢
6

[l

MUgRGud AnpsicldssmwismugiiA:g m3 ShadanmigRnsd
ijirg)apinsHsmadRSamugRoudd  aanmambgREiaguisimeyii

U.A.09

9.G. GINMUQEIMUSL[A

D}E

asiciSmwismugioufituidamwidan

v 1

MU ENUSUE

O

MUOREUGNTY ANmamUREiauuIemuaih uA.NY

v

ASEIUIMM 9-93 [UASTARNWIMUNER



9.&. pdianNmOmLQL
U.A.0 AMNFAMILNMNMUIRARMNG 9-99

MmNk 9-9¢ RtIAANMOMUNR{T U.A.0

AMUNS
al1] _ ——
As GUEN | fanusutp
9. [MURRNE (HUJUIK %) &a &a ea
. MYOAST (HAUI %) G G G
o (MU (SgS{MURAUIARE0OIMBMUL) m e 90
. Lmﬁﬁmﬁﬁ%s(6§sLmﬁHﬁmmgﬁdooLmHLmimﬁ) 1 m &
« [MULIRR (G§SEMUHAURIARE0O[MYIMUNH) 9 & 9
©  [MUPYHRIANG (SSSMURUIQRE0O[MEMUE) 0 U] d
m. BANMG (HUJUI %) ofd ofd GO
G. [INU[MU (HAUI %) 9 om 96

9.9. murg]ﬁmﬁn[,mfjgﬁ

o

avbimugRthnge ﬁﬁjhnmmfmu,tmﬁamnanﬂnﬁaﬁum An ShghAnen
siannyanAngn  qitogt  Shinwupyuin SR mmugRdAgagathAamiis

[UANURE §ﬁmiv§pmﬁétm:y RipallgAnnmaklanydhuigimuaiian

ASAUUINM 9-V2 AagmRISUANMUNE




Iy, finisinEG U N mGo MytisinETEE S

¥.9. MENUIBMAG{MUQLE

f’g
3
- 3
o
m
o
7y
3
<
S

BiOAMUGRGUIFIEhSA S wﬁLmt'ﬁfgjﬁﬁf
[MURHANIS Y UHUYA L@ffmt}t&ﬁnmsﬂtﬁmiiqﬁmqw@mgﬂmym A IRYjUINI
RRINATMUR
givmtnagaianSiuEUARNOLnAE)H

<

1w U]\jmm 908.fU ( Thiametoxam, Difenoconazole, Fludioxinil )

IiwHpwiLimho mov.u hywdn Ml ISUeNAMEWMUIRyaSSS 900A.[A4
UIUEA [HIMALTE uhIOIETNL Mg
BB, AUEINmMLOLE

B @ogRandapinn warbh iWdimstann g uQUREEMUONG (7l
[pUhSARAMS ysl Qe Joimng ﬁtsinhﬁtﬁw inuh 9V igl Lath hwigmemy

n

ifian]agismiti

-9¢ RtNUEINAIG MRS

Dio
D

2

c
SZ§
(6=



m. simajicijpuannaia

]
m.9. waeanaEivPmLijvELaAY
i U.A.0 a(giiuk i angmiugRduinggRiayw yBhiammsas Imaud

Biys

U M-93 UFSANREHUIRNR IS puR ARy MUNS

M., AEULIUILAE el StntaigRis)a

9

thmﬁﬁﬁngﬁqﬁﬁm’mnﬁaﬁ anamsyiyl Ayl SnmBigihiga

12

I mneuyIegl anfegl Shigth ﬁwgmgjnuswaﬁﬁﬁwmm SIyYSM Y

C'.:

RIORAYMURR



L. AaitiSulijpurinnnign 2jm sy

€.9. ugeoNapiuEUSUiginmany

o5

it

o
puvi}
=U

=0

angMUORTINUSURaU aianul cuinmiginigl apntuinsgs

Suth

2sunuMEAMaaIUh o,dtiamigihigly

U0 RRYwIARY W B uUme U.A.NY NURGARYMUORGUR Ayl

o3
c
3
=

€. B, SijuRLLIY]
R Ry MU RS ywIatans¢ IO o dtinmigiiFlunuRlanymugs

TmusuES MU Rg U WO o wirmi g FupUBlang MU tE:

mnk 6-9: upeanagissuiind Shewipuidany

Qﬁﬁtﬁ]ﬁqﬁ R{A: gRgeu) | ofgusup
sUiR R RO aRgHYUARYWIGT
SRR o s ”I SRR ownng 0,805 & 005
ORGSRy W § npunuaw
GUIHUUIBIS %qu URRYMU
i 0,u0.&8 0,814 0,815
NESYW

.M. MYBUMOiTY

MUK

=U
=)
o
-
i

RN

Die
N
2
(@
Sz§
(6=
o
-
o
03



E. GimaRYAjBRIIAERTT IS

pimpagafigudienul olt(p uhwiihiai §orh [wenw whindie Sk

2.W. MO

AR Adsaidmsis i sibuasn Ry wipinstigalipinim

TRijR I UEG anY|MU QLA

9. AMNMWHNRNS LnﬁLuﬁJ'ﬁﬁJ'iLﬁﬁanIﬁUijJLﬁJﬂJUL sl aannmnEany§hu
8. spandns HIUEARIMINSSARUMSAgINURTARYMULE

m. monuiedisips i afaipnuig S ginwNRsERAloiR



R N PR R I U

b.9. fuanjihiumdtdanymoga: (FS) Sambgrgud (RS)

Lﬁfmhmﬁﬁﬁ"mw%ﬁgéwfg S AngluURGARYMUNRA: ShmUnRo:ud

mmﬁummysmhmys SINANNURGARYMUGRA: SUmUnRG Ufigw

&

b.w. i EisoanyMUQEaNUSLEA (CS)
MG USUEMORIT AN SITWMI fgm?sL SRymifipmoaRg Gigmigms

[MUNRSS[AinsHS e Al g] W

=

AUINM 9-93 7

A URORRgMURGud SapmugEignusula

2UAILA U MU

9. BIRISYNRGFT (IUSGITHNAGNE 023 666 0337/ 011 447 725 )
ﬁmﬁﬁtﬁfmmﬁmwﬁsﬁméﬁmmﬁuwmﬁé’i UIRWSIg

W, 2UAIAND HeNWAIRST (12§10 NAFHE 023 666 0337 /011 447 725)

AepwaRdpinsmihywimws

URIONE 1A QUS 1R (1FU2§IRT) NGNS 061 664 947 /097 797 4545)

uniahidl € s 1k Athuiagaunianjusd) e SR aa g Gigimdim

st b fimw i wdsagianTe & s g) annig ahin e

uniaNisa AmuiagauaahBmueya (fmuwg yma segahhnmu

¢ qunahEiaiRg AcuineiiiogwgsisghanddauBimasiphpisn

g e sRidhmmwfagihusagpe huspuuatigunssuigogd

[}

=
)

QO
3

=3

E

o)

&L
P

t

=
= :z

10



. v AR IomsWEGRi G ARSI A AN

al.9. iglumsuna

ARRRG IRutipiasinh At muRsaanuuns 1 higianpaiomiijuhhsnay
igliuAfn fingwimA ARB{RA
Genus: Echinochloa Genus: Leptochloa Genus: Cyperus

Aseouinm (-9 sadunsunantardidhn uA.n

.. HEuSHN U.A.0

mﬂunamﬁﬁhmﬁm:ﬁsmfmsm’m 901y AR90YY MNURGARYMUNS

onusulp SuSspinsida aifls wposdanymunto:ud iRgiuumuaghng

Ghou U.A.09

wiag il goImSHhBstAgnuRy

-t

annmamigie iwASsnagam

Die
D
2
(o
SZ§
(&=
=
<
2
70
ZCle
=
=y
S
@
&
2}
Q,
L
ot
a

11



aify (gR{ew adh

=
o0
Y
3
o
@

grmwBsipinsida oy ghooy® apURGaRYMUNEG:

NI UROARYMUGRTanUsulR iRgfjuumuaghtidhn ua.ng

MmNk G-9¢ aghthiGhs u.a.n

Amunn MUNRGUD igEignusugs
imBunG Bsile il akoow® §siles 9018y A9 0L”
ANt Fsile oty phoow? Fsiley mifle phoow®

12




E. A ElifianamonnsstamarRuiGm;

£.9. HIAmLQLb{UAS

A kdist i@ Rpiaatphosthoamsiakijutian

e dlg e dAoims ShaAmnagusugag

A, RAQIA
. YSIGMAT: MAMSIRAGEHE Snnnimasy
I )RsusIg amuUIaMUu gAY

. &gsm&gm #u: misgmmandsmdmishilon

. ysiomars moHmovRiigaakimels
[FUsUaIAY

. yswynu: grshdwighagamey

13 al

mitg mamidmesishilpusuag it

w. MiGhmEsiusthed

<

AaIumen 6-9: HpgmanisERinnamUgs

13



oo o

£.5. MESH ighainnLg
ilmanmtgs pispopsyosysiamimuong Sduig]omibhos]
wapdaninoimad

1 C 3

Sque imifigeh Au

e
Die

3}

oie

R stinuidaanimamaya Aoima

A. RAqay Shnhxoma

el

iluiRanidsand o vawis uptRtamARYY

2. RAINNATISUA

iBuRanigsandu vews unUAtamAmous

3
3
=

-

GInjusuRin
Ageuinm &-m: mAsgwmnAatAinnaueus



90. RHIETIR S{BAYS|HAAIGG

90.9. A{UYUEL

ISnuMUG Ui GE-80%

NATINUITAN{UY UB UL W

ASAIUIMEN 90-92 INUIANTSAITUY UR Y

90.1. AUULN] AN HLAS QLK)
Ui ummwsiuRen R Hivgah Asgadnsaaysga ol

Ehf Nl UEAEmUR

SOUMM 90-0: HYUAPENAIS[GH

wn

ka4

mnﬂmvﬁ uthys wSsHigAdmRIg 1pn:d (MUYRIR{HIGT

SEUUIMM 90-M: MIAUERAMNMNUURUYURIC

Dio

15



FNSH: MIAUARIMWINU{UY UL

FURYMNAIND MNURUERIMWINUUYURIUMY U.A.0

AR FHEM AN YW UAINNN I RTINY
WARYSAGHGMIM WM S amun s
ASamimian: Umummwnmmhmu [T
iut RgRmUnTIemeRGARUMUNHRYWY
pohm: mmum’msmuﬁ AONT
mpARUIsighugenn anlupma

o e 3G 0
DI~
T
w
S50 8
=
=3
S0
o
=
D3

16



9. fi§ajHjmaindsimnaasmningainis
9.9. AIAUENOINNG
unUlivguRsay FivgamugRpgipvamed Ssipignndshidvita

o v

v (3]

9151811189 [IvyAMURMUSUNY tﬁajmmjmmmﬁmﬁ% tmﬂs%smmgﬁmﬁ
i AinswainY 0,4% ARYWINRY [RINYAMUGRID SO HIgAEMUED

BRI UQIUYA Lﬁsjumtgjﬁmﬁtsitmmtumun MU RImuAIiG

H
v

i
AnuaniguyY wasiimBma
ywisUpd  [HidaHm IRk
iouig)ad uUuA [HIgUAlYS SRR

DU JOARNRIARIEERIEY Asauingm 9-v: auAINNh AN B oA

®.m. fg-:'n:m[,mt'j Qti U.A.0

phapaEashudsibaul ome

RTNUIMUQT Uurﬁ Sudsileull 96%
HO

OO Eusulp Jowmsiohisiah

ﬁfﬁmf’ﬁ u.A.n9 ASEIUINM 9-M: dHM AN EMUYE

v n o

17



1. WA GARGHHWI{H{ MR S A EbL

)

¥.9. AIUYABOARUMUQH
v URnYao [plwanyoatomhwiiimot gsugamons ilgiuign]u
minweimywiiasndigh Suddiesuansmangy pifaiiogtitunsi)y

RIUSUNUoARNARUMUNRYSS MW aighim

ASEUUIM V-9 BilhimEsMINAMUNE

UQUiamUNES pinfaannmamugng wasiiimbmwnsayond

ZC
=)
=
=

yo6ibh g sl §ﬁ[ﬁﬂﬁtf&] m‘?mﬁnnﬁtsﬂﬁhm&"mi U.A.0 [RINYA@UNS

aa o

i
ANt g UA.N ANNAT (MUNRAG ATSIMY 6% ISeySRBARMUMUN RaU

Dio

SAURMM V-V MaguMINARYORTT SRMU

3
p(

2

[Ya]

18



m. S ajH{EEN USRI LA

m.9. inaLaN MO

UMUEGSS mooUistlptanuAdna St §Admun v gea

sU:san Mig [pintsgsMUnRiRNg: joiiwaNNHME N

MUORIRNG B:8swnd yingw upuiifion: Sspinvthmugiiie
ARRIMUNR UAN ﬁL&gizijHLmﬁnﬂ:Lmﬁ snﬁﬁ Ce% NUMURGEEA: 8k

(=Y

[MUNRG:ud ShESIMY 0% WUMUNRTINUSUERY 1R AN (M RAT

v

=30

[ bl

Akl UimWinuUy URus 1&mm0fmw:mmu’1mmudnmﬁqﬁ'1

ASEIUIN Mm-Vs YUAMNAMUSREY:

v n

19



L. iijudigisjAmunnisimsnmannjmbnudyn

l i
€.9. Iyjusgjaimug

SmQJnL”IU Riywadsandia 90imsi g wasiBuinanI O akumugs
Il 90Ims LfrjfUiUﬁﬁn'?ﬁﬁﬂJ’LmiiqﬁfnmgUg‘Jﬁ”l wasiisdanumugRpins

wyngismiipigiItam nfmsthahumumheamugdiaywansie

(=3

AUAR Y UGANGOMMUYSERMAUNURBARUMURT ¢RIy W

(=4

sum ¢-93 aqviahismivifagFmun

Dio
=

20



viiGWSHilRGHAG

=

. ijasimenuiinnmsa

€.9. Nausishimiicgy
hjuSmiim:nyUEAREaRUEMUYHREUNSHT UANY aininyats

siInmAf A AN SN SIUARBARUMER

n o

SEUURM €-93 2QNIAN DI 0BT

Dio

£.B. [MUQLSIENUSAY (BSviin)

[MUpuiiRuBsmstumigaiSa)
wasiBimndmusagongnduas
oiwhAmAg g aaUmndiaalaanmnanigiaim

FSHASMANMINATMUNR

Bspuumuagiihi

ASEUUINM &2 GAMARARBRANNMNMUNR

21



0. sl anISIGHGE 2N ARG
0.9, MpLENIMAAmUQL

B RS aakugeANHmA shmimmhmqmmjmm oalumItH
9 [HHANUNT yGIQ INRRAURGUMUARE LMW

= 38

RN oW Shrgan
TNUSIURIGNT U Sﬁiﬁ&[jmmjﬁjﬁ}m?m il ybk

Do

bW, nuAL A (Qn)
anueimsgfmugad paihnnaigmldnprdaiugyad

i AAL
BspihARUARUMUNHRY gnﬁLmUQNiwgﬁ@tmﬁmmmﬁuw@tm319‘1 [AiRpInY
oigisEiagaRaRunnUE§ IS anmawasama

[HIRAENUURUARI UG 1 AANSROARL
[MUOR Bot [MUOR DAL 7 #eU ShHpmasiahy

AaHOMENSNSMBI:

]
u

MM 9-V: MIANFUARUMUNRGARAUNR

22

e

Dio



2UfUYS

23



(L
(23
Q"“.Uﬂ

Ty

Ll

= um

=r

°lot
g

1

fliijiijm

24



gy s SMo{AUARIAIMS T thkamATW mIvini Ansant: stk

- EhiiEmUgRag IR SWm UL Riag]

. [pifiouamafinuinig sy s

- ingauigumsigy SapdnghigPmspoms

. LﬁufUirpj AR AT AT iiangiiussuniiwgaisimeiigya

- ppiHsigmigisiphipitog S[UNSIANGAIN

 pinouamaAlinuiagUial 9 IS algiAURAN UMW
madsieyl B SO IMugUmSIS

o«  Bsphid iRl sigiw

I TmSAlGjcjRUjA R G

25



il

m. jisiAsiagiGij

26



E. GONGRIZIS G {HEG R uE]b

a. AlijpvjA R AR Sl

27



. At s REm sl

i, aljEvjaAmal RS

28



=

==Y’
°{oy

i

i

E. {iAs

29



30



gl. RRAIISANT{MAH160EIG

31

eyl



32



. {pimuhsippthiuo i jéﬁjﬁqzmmﬁm§hﬁLufmfﬁmﬁt§
yui)wmnuoIgiAgSgr

- insigmiglisiphipitum spdgianoiun

. (nificuamafinBaghisald yshodimsminmHAs

- Ssphidoanininund sakigiw

-

33



34



35



i

2
=r

03
o=

Al

n.

36



B. alijpvjaiiifncia

90. ALGHNNEIISHTNAjSUR A

37



99, ALl S fjaisaianaisuaia

9l. AlijEvjpnkiinnaj s

&

&o

WOoIGY SINMUIGMHIGME

e 90AYisAMAMSIR T msghnfd
| | | |

g4 is

||

uEIMImSmi!

90iGH SINUIGMFIGME

—_— 1

i 9oayisamamSIR e sty

| | | |
g i8
= Sy
. B2eImG
! ;
ematmsml| | Can e

38



om. WansgNjRsi]umisiSubianajRsus

gl {iiASIHINADIGHE SHmG RS (b

39



Otc. 1HIAL

=0
=10
=y}

98. FIHINGYHG

40



96, AGG2IAJURI|RY

41



98. GancjEifiSashnnigah SajpanmnbiaaySnn

0. Gfianaja

42



9. TESALjRUHELG]E

Wb, {iASHIHITRA

gl

43



44



18, ANGSISISHREGEA

45



b, S{siANMREISIEA BTG

WG, (e animEa B jRu]E

46

=



b L5 i

[l Siij SuRNjRUjALGANAMAJEIGG

47



9. iiansi

misgumsésadainadas Sumviisnadnstitn g Suguwdpidhmending(migs

(2]

NSIYIMNY BigsmImaANmMamugiiathunsaransgihamay i:imivng
HinSUMAW U.A.0 Ahw Annmamolhswo: §ig:Miadlajaanmo
tt’nweshhmymmﬁnﬂn AmICI NG AR UANHA T 18 Athimuminninn s an

L@”ﬁé Rraanmnitwg sk Shifian(apisiaymsRvat

I, AnjavjaALRIN S ORI

phoiihsmunRinh joAnnuRRyuRu(mnhG o)1 iingmbmdsnym e
rinhuisufimig)ad upueAnURgSstymeifnsnm mttﬁtﬁnnﬂm IRMYUY
(Mnh§Y)9

&

M. AS{AG{AATRIS (SGAN:JEAN[R])

RiwnEN g Ayetith mumjn muma Sungoliomdwifavninduyay
ol W% issysHUARUMUNRY AysagiRuila (Hiwa

Dip

GySAIYGAGIHIR
16 (N U1 AU EERIG) AYSINU{BAT I MIAIETY

fn

[MURNG 8G%

AYGAG V%

48



k. AjEG]HLNG (EAN:2iH)

pidnndoTaganIsghnwinanmUnHimug vUEA HINUGSSMUNRAnt
§hmfjmﬁmm yine mwmyw[fﬂﬁmﬁﬂ iGmndmid sl gt uuinmarkimy
gephiimaRdasuth{mUgii gy

] m:ﬁmimiq:ﬁjﬁﬁuﬂﬁﬁjﬁ

2JIURITMGIV BISANI: mmsmLmUUtmjmmm Sueinhuituii R el hnuin
RREIAY (AIANGIS UNIIMTAMES d0 s hidgASYWw ISROARUMT R

49



d. i "]iiiiﬂi"liijﬁ]miijﬁifﬁgi]!"

al

whfofspdaaguidduipmnuhungangda gom ga Swfialgas
&

wifdapduannmamunamighng wasmElmiguns gcﬁ B sisiphlaRo

FeptBhimunts ien oIRGB UHEE AN TR

nl. AnjEvjERBREAGANS

phdnaRanmogtgaatuihywisyhy  phiad] moomUUA WS
Annma jenuGssIMUunUivan:ms MigH

50



AU GEaREAGG{RIY 650

Eli[_iﬂi'iﬁfﬁﬁiﬁifjﬁ[ﬂi'i puiuj§uignsnnuAuEAfinY

=1

9. AliijscuSijii i ninlajpunnSuijnlang 1
9-9 | Bnmigiys AmuinggRjuiayw gfﬂL IAGE AMUS{MUGG O
9-19 QmILﬁinUﬁﬁHHUjUImeILH]ULﬂ AMUNRG:UR A 0,1 1.6 SUDAMUNR
fg;ﬂUSULn A 0,8ULE =
. mijusiijfutiiany AR v
v-9 | RipRbangmUEaInUIaR N O
m. il Hid v
m-9 | ipuBdanymsiagishinuil O
m-v | EoghEiastsmalidaghdrminifsginpownsardghsdany O
m-m HLEL?J;Uﬁ§ﬁJLUiﬁ9LmUQﬁ§h“rjﬁfLﬁi 0
m-¢ | AAROa@UNHma uanhB M mugRihweh 0
m-& | anmUamugERwae)fiaygwainingty O
k. AljAd Al ARy o N fi v
G-9 ﬁﬁ?ﬁiﬁﬂ?ﬁLmUQﬁﬁ§ﬁﬁ[ﬁﬁﬂ?ﬁﬁ§tﬁhﬁﬁﬁlﬂﬁﬁqﬁ9ﬁjgﬂﬁ 0
¢-v | ARAROAMUYRTApthywanassanny o siimamndmigunstl
yrmacihaRiguRGangIuIma .
G-m | ALAROaEmU)RRAalumsng Sansawasdams O
. R WiEalSajannmnGiaaYSN ffd v
-9 | ilumsuna SAunsund fagRanw si stiahtihosis uan 0
9. ANjITi fid v
-9 | MSEUGHIRHIANUISIgRSIASEA O
p-0 | BamEugisiginiapfipvuyukuysia O
D-m | (MUGROSUYURURINFIVIc SsongammUgtis O
B¢ | QI DR NGIERMTNR{AgHURT O
9-t miLmﬁqﬁiﬂUﬁmmagﬁm§ﬁﬁhm&;m§ Sisiphyinan O
. ARSEA{AIR fid v
-9 | wiAsimUgRgiagwinupinunsm O
n-o | abgiagRgpdamounumogaiiguaiind O
n-m | dnapmnisgayatamy ceripin (URSITPmagvys) O
. ARSI SumiEsjERiingy 1
G-9 | MSMUNRAIRRIAAURRE RSN YSINUEUEIUIAG R Y AmUGE O
L | psEbianigicaniilaiphiidsonaunt ﬁILULmMiGUﬁtl O
G-m | ms{muRanigh fny §ﬁﬁ3mmmgmﬁtmqﬁqﬁm‘m O
o-¢ | Asmimigiuishihigmeaimugfmugaiyws O
c-¢ | amalAsTmUnRywigiasyw thiiimoamas 0,665 O

51




-

0o & a

(855SHHRNTIBASBERSIIMBQS|RSS

(-] Y Y

4

o o

MSIPRCNNFROMAGCSRNHIBE? (5.5.0)
UM SRZUREIN

MRS B OaRE MR ST S (RSPP)
HESIWHNSHAY (GDA)

SmmnifgsnpivimisgithAis{uisunls JICA)

od

ARUISUISY AIHAIARGHS

—

v a

INAjGUANS (B8 188 giadninigs 09 mma mmc

2. 1ANf §Pi anifls GIfURINI82 0GE GG RGH
3. 1ANG Gy G GIAIINI8: O GG GG &9
4. 10T 15 IR GIAIRINI82 099 GO0 996

v a

HWNSs U8HGIU/GEHY) §IMEE-9 D aiNAGRAm eangnimn nimi{ing



Appendix 8

lechnical cooperation material:
Technical Guideline for Rice Seed Quality Inspection
[English/Khmer]



Technical Guideline for Rice Seed Quality Inspection
Conforming to the Quality Declared Seed System (QDS)
for Cambodia

May 2021






Preface

This Guideline explains the methodology and standards of the field inspection and laboratory test in
the Quality Declared Seed System (QDS). Italso describes the roles and responsibilities of the inspector
and will be used as a training tool for them and other technical personnel involved in managing the
QDS.

This Guideline was created by the technical working group, including the General Directorate of
Agriculture (GDA), the Project for Rice Seed Production and Promotion (RSPP), Cambodia-Australia
Agricultural Value Chain Program (CAVAC), International Rice Research Institute in Cambodia (IRRI-
Cambodia), and Climate-resilient Rice Commercialization Sector Development Program (Rice-SDP).
This document results from the dedicated efforts of the teams mentioned and will be a helpful resource
for crop seed management in Cambodia.
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CA
CAVAC
CS

FS
GDA
IRRI
JICA
PDAFF
PRDU
QDS
Rice-SDP
RS
RSPP
SKOB

Abbreviation

Competent Authority

Cambodia Agricultural Value Chain Program

Certified Seed

Foundation Seed

General Directorate of Agriculture

International Rice Research Institute

Japan International Cooperation Agency

Provincial Department of Agriculture, Forestry, and Fisheries
Phka Rumduol Rice Variety

Quality Declared Seed System

Climate-resilient Rice Commercialization Sector Development Program
Registered Seed

Project for Rice Seed Production and Promotion

Sen Kra Oub Rice Variety
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1. Introduction



1.1. Objective of the manual

This Technical Guideline is produced as courseware for Training of Trainers (TOT) and rice seed
inspectors. It also serves as a “bible” for the inspectors from the Department of Crop Seeds (DCS) and
the Provincial Departments of Agriculture, Forestry, and Fisheries (PDAFF).

1.2. Course duration

TOT for the rice seed inspector takes approximately three days, including one day of the lecture, one
day of the field practice, and one day of the lab practice.

1.3. Course participants

The expected participants of TOT are trainers, in-service inspectors, and pre-service inspectors of the
related institutions.



2. Roles and Responsibilities of Inspectors



2.1. Qualifications of inspector

A seed inspector shall have at least one of the following qualifications:

* A member of staff from the national or subnational competent authorities in the agricultural
sector.

*  Aperson who is well-trained and qualified on seed inspection, in particular rice seed inspection.

* A person who has a certificate or diploma of agronomy from an educational institution in the
agricultural sector.

2.2. Roles of inspector

The inspector plays an essential role in verifying seed crops and seeds produced by the seed producers
and whether the products meet the prescribed standards of the QDS. Although the inspector checks
the consistency of seed production with the QDS procedure, they are not a rice seed production
technician. Therefore, the inspector shall ask for the assistance of the technical staff from the DSC,
PDAFE or other relevant institutions, whenever they face technical problems on seed production.

2.3. Responsibilities of an inspector

2.3.1. Field inspection

Before a field inspection

e After receiving Declaration (A) from the seed producer?, obtain the list of seed growers and their
basic information.

*  Review the basic information related to the variety produced, production areas, locations, and
field codes.

*  Based on the list of seed growers, select at random at least 10% of the total seed production area
by variety.

*  Verify information with the seed growers, such as the location for field inspection, availability of
the seed grower or his/her representative, and schedule for the field inspection.

e Make an appointment with the seed grower for field inspection at least 24 hours in advance.

*  Review the previous Field Inspection Report where this is a second or third field inspection.

*  Prepare the field inspection tools, including a chemical protection uniform, Field Inspection
Report form, and means of transportation to the field.

e Familiarize with the seed crop characteristics, inspection procedure and techniques of field
inspection, and field standards described in the QDS Manual and the QDS Technical Guideline.

Atfield inspection

*  Upon arrival at the seed production field, check all information about the rice variety, upstream
seed source, seed class, seeded area, boundaries of the field, and cropping history of the field with
the seed grower or his/her representative.

*  Select the field(s) to be inspected following the field sampling method of the QDS.

* Inspect other varieties (off-types), diseased plants, noxious weeds, the general situation of the

1 Those who are individuals, groups, companies, ACs, or NGOs who have a desire for rice seed
production and business in their respective locations.

5



crop, and applied field practices. Then, estimate the expected date of harvest and yield. Please note
that first and second field inspections shall be conducted in the same field(s) unless there is an
exceptional case.

Complete the Field Inspection Report with the seed grower(s) or his/her representative’s
signature. Keep one copy for the seed grower(s) and another copy with the PDAFF. The DCS shall
keep the original report.

Give recommendations to the seed grower(s) if any remedial action is needed. Make a note about
the recommendations in the Field Inspection Report.

After field inspection

Inform the seed producer of non-acceptance of the seed production field(s) if the seed crop
condition of the field is critically poor against the QDS standard.

2.3.2. Seed inspection

Before seed inspection

Review Declaration (B) to ensure seed storage location, the volume of seed, varieties, seed class,
and the number of seed lots to be inspected.

Obtain the list of seed lots from the seed producer to conduct random sampling.

After receiving Declaration (B), make an appointment with the seed producer for seed inspection
at least 24 hours in advance.

Prepare tools for a seed sampling such as grain trier, weighing scale, tray, sticker;, plastic bags,
marker, mask, gloves, eyeglasses, and transportation measures to the storage.

Familiarize yourself with the seed characteristics, sampling and inspection procedure, seed
inspection techniques, and the seed quality standard.

At seed inspection

Collect samples for the seed inspection randomly following the QDS sampling method.
Label the sampled seed with the necessary information for quality analysis.
Test the quality of the sample at the designated laboratory.

After seed inspection

Write the Quality Inspection Report and send it to the DCS.



3. Overview of Seed Quality Inspection



3.1. Objectives of inspection

a. To classify and standardize products according to the QDS standard.

b. To promote fair and efficient transaction of products.

c. To show clear quality indicators of products for both producers and users.

3.2. Seed quality control

There are several risks of seed contamination in rice seed production, which an inspector shall

consider along with the QDS procedure. A proper inspection shall reduce the chances of seed

contamination. The QDS rice seed inspection consists of (1) document review, (2) field inspection, (3)

sampling and laboratory inspection, and (4) self-inspection by seed producer. The inspector shall

check if the seed producer takes the mitigation measures shown in Table 3-1.

Table 3-1 Risk of seed contamination and mitigation measures

1. Seed Production

Contamination by other
varieties of seeds

Use qualified Foundation Seed (FS) or Registered Seed (RS), which
is not mixed in with other varieties of seeds.

Select the land where the same variety or non-rice small grain crop
has been planted in the last two seasons.

Contamination by
infected seeds with
seed-borne diseases

Use qualified FS or RS, which is not infected with diseases.
Treat the seed with preventive chemicals.
Control disease in compliance with the QDS standard.

Contamination by
noxious weed seeds

Use qualified FS or RS, which is not mixed in with weed seeds.
Control weeds in compliance with the QDS standard.

2. Harvesting

Contamination by other
products

Apply isolation between the rice seed production field and other
rice fields.
Clean the combine harvester properly before harvesting seed crops.

3. Post-harvesting

Contamination by other
products

Follow the proper post-harvest and self-inspection process.
Use the correct bags with the product.

4. Sampling and Seed Quality Test

Mishandling with other
products

Attach a correct label to the test sample.
Check the label with the product during the seed quality test.

5. Storage and Sales

Mishandling with other
products

Store the products and record them correctly.
Attach the correct label to the product.




Figure 3-1 Inspection process for seed quality control

3.3. Process of rice seed production with the QDS

The tables below show the process of rice seed production with the QDS. Please refer to the Annex of
this Technical Guideline for the forms of the relevant documents.

Table 3-2 Seed production process with the QDS

Seed production process Person in Relevant
P P charge documents
1 Seed production planning
. ' I Producer
Contract with seed growers and field verification
2 QDS Seed Producer Registration Application Form
. . ) Producer >> Annex
Seed producer’s information and production plan
_ PDAFF/DSC 1-A
(Three months before planting)
3 QDS Rice Seed Production and Business Certificate DCS >> Annex
(Within one month after receiving the application) Producer 1-B
4 Declaration (A): Seasonal Rice Seed Production Plan
. o Producer >> Annex
Seed origin, area of cultivation, etc.
_ PDAFF/DCS 1-C
(Atleast 20 days before planting)
5 Seed production in the registered fields Producer/
Self-field management, Self-field inspection Grower
6 FirstField Inspection and Reporting
Inspector Annex

Recommendation on the field management if necessary
; (GDA/PDAFF) 1-D/1-E
(Before flowering)

7 Second Field Inspection and Reporting I " A
nspector nnex

Conclusion of the field inspection
(GDA/PDAFF) 1-D/1-E

(At dough stage)




Table 3-3 Harvesting and Post-harvest Process with the QDS

. Person in Relevant
Harvesting and post-harvest process charge documents
8 Harvesting and post-harvest processing
Quality control during harvesting, drying, processing, and Producer
storing
9 Self-lot number allocation
] Producer
By grower, variety, class, season, year; and field
10 Self-quality inspection
Purity, inert matter, weed seed, other variety seeds, other crop Producer
seeds, red rice, moisture, and germination rate
11 Declaration (B): Request for Seed Quality Test Producer >> Annex
Lot No., amount of products, option for the test, etc. PDAFF/DCS 1-F
12 Sampling for laboratory inspection Inspector
Ensure the samples are correct (NAL/PDAFF)
13 Laboratory inspection
o . Inspector
Purity, inert matter, weed seed, other variety seeds, other crop
. . o (NAL/PDAFF)
seeds, red rice, moisture, and germination rate
14 Quality Inspection Report Inspector Annex
Results of the test and conclusion (NAL/PDAFF) 1-G/1-F
15 Notification of the quality test result to producer
" . DCS/PDAFF
Approval, rejection, or request for remedial measure
S . o >> Producer
(within five working days after receiving the report)
16 Issuance of QDS Tags/Labels DCS >>
The official QDS tags/labels Producer

Figure 3-2 Rice Seed Production Process
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4. Field Inspection
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4.1. Purpose and procedure of field inspections

Field inspections shall be conducted at least twice during seed production. The first field inspection
will be undertaken before flowering and the second before harvesting. If the second field inspection
result does not fulfill the requirement of the QDS standard, the substitutional field inspection shall be
considered.

4.1.1. First Field Inspection (Before flowering)

Purpose:

*  To advise a producer on proper production management following the QDS standard.

Checklist:

a. Checkthe seed source with the information on sacks, tags, invoices, etc.;

b. Check the isolation and cultivation history of the fields;

c.  Count the number of off-types in the inspected area (1 m2x 10 places);

d. Countthe number of tillers of noxious weed plants in the inspected area (1 m2x 10 places);

e. Count the number of tillers of infected plants with seed-borne diseases in the inspected area (1
m2x 10 places); and

f.  Monitor the general condition (including farm management) of the whole inspected field.

4.1.2. Second Field Inspection (At dough stage)

Purpose:

*  To checkif the seed crop plants and fields meet the QDS standard and determine if the seed crop
plants can be harvested as a seed.

CheckKlist:

a.  Count the number of off-type plants in the inspected area (1 m2x 10 places);

b. Count the number of panicles of noxious weeds which may affect the seed quality in the inspected
area (1 m2x 10 places);

c.  Countthe number of panicles infected by seed-borne diseases (1 m2x 10 places); and
Evaluate the general condition (including farm management) of the whole inspected field.

4.1.3. Substitutional Field Inspection (Before harvesting)

Purpose:

e If an unexpected situation occurs which causes the first field inspection to be canceled, a
substitutable field(s) shall be selected and inspected to determine if the seed crop plants can be
harvested as a seed.

ChecKlist:

a.  Count the number of off-type plants in the inspected area (1 m2x 10 places);

b. Count the number of panicles of noxious weeds which may affect the seed quality in the inspected
area (1 m2x 10 places);

c.  Count the number of panicles infected by the seed-borne diseases (1 m2x 10 places); and
Evaluate the general condition (including farm management) of the whole inspected field.
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4.2. \Verification of Foundation Seed (FS) / Registered Seed (RS) source

a. Advise the seed producer to retain the labels /tags, packing sacks, and invoices for field inspections.
b. Check the labels/tags, packing sacks, and invoices of the FS/RS in the first field inspection. FS/RS
should be obtained from authorized institutions such as CARDI.

Figure 4-1 The evidence of seed source

4.3. Field background requirement

a. Confirm the cultivation history of the field with the seed grower. Photoperiodic insensitive rice
seed production requires a field where only small grain crops or the same QDS rice variety crop
have been planted in the previous two seasons. In contrast, photoperiodic sensitive rice seed
production requires the same condition in two straight years.

b. Checkthe field condition. The field should be free from volunteer and ratoon plants.

Figure 4-2 Field background requirement
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Check the total seed production area by variety and planting season. The minimum eligible seed
production area by variety and planting season is 0.20 ha for FS production, 0.50 ha for RS
production, and 10.00 ha for CS production.

Table 4-1 The minimum seed production area

Seed class Foundation seed | Registered seed Certified seed

Minimum Production Area 0.20 ha 0.50 ha 10.00 ha

Check the size of each field. The minimum eligible size of a single field is 0.20 ha for FS production,
0.50 ha for RS production, and 10.00 ha for CS production.

Table 4-2 The minimum field size

Seed class Foundation seed | Registered seed Certified seed

Minimum Field Size 0.20 ha 0.50 ha 0.50 ha

Check the isolation from the other rice fields. A CS production field would have a space of more
than one meter to the next field. An FS/RS production field would have a space of more than three
meters to the next field. Space is not required where there is a physical barrier (ditch, hedge, fence,
etc.) or the same variety of rice is being produced in the next field.

Figure 4-3 Isolation from the other rice fields

Check the seedling method of the rice production field. FS production requires a line transplanting
method with one seedling per hill, and RS production requires a line transplanting method with
1-3 seedlings per hill. In contrast, random transplanting or line sowing method is allowed for CS
production.

14



Figure 4-4 Seedling method by seed class

4.4. Selection of sample areas
a. Select a minimum of 10% of the total seed production area by variety and season for the field

inspection. The selection of the fields shall be conducted by DCS or PDAFF randomly. The
inspection area consists of only one or more fields.

Figure 4-5 Field selection for the field inspection

b. After selecting the inspection field(s), select ten sample areas of 1x1 meter quadrate in each
designated inspection field at random. The sample areas should be chosen from the entire field,
as shown in Figure 4-7.
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Figure 4-6 Example of field selection and sampling

Figure 4-7 Field sampling method
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4.5. Standard of field inspection

The QDS defines maximum permissible levels of off-type plants, noxious weed plants, and plants
infected with seed-borne diseases, as Table 4-3 shows.

Table 4-3 Field standard of the QDS

_ Standard (per 10 m?)
[tems Details
FS RS CS

Off-type plants Other variety of rice No off-type Maximum Maximum

plants, including red rice plant one panicle three panicles
Noxious weeds 1. Echinochloa spp. . ) )

; . No noxious Maximum Maximum
2. Leptochloa chinensis ) i )
o weed three panicles five panicles

3. Cyperus iria
Plants infected 1. Rice Blast
with seed-borne | 2. Brown spot No more than 50% of rice plants infected
diseases 3. Sheath blight

4.6. Identification of off-types

4.6.1. First Field Inspection (Before flowering)

To identify off-type plants, including red rice, check (1) plant height, (2) timing of heading, and (3)
number of tillers (Figure 4-8). If you find off-type plants, instruct the producer to remove them by
uprooting them.

Figure 4-8 Identification of off-type plant
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4.6.2. Second Field Inspection (At dough stage)

To identify off-type plants, check (1) the color and maturity of plants, (2) the color and shape of
panicles, and (3) the color, shape, and number of paddy grains (Figure 4-9). An off-type plant that does
not yet have panicles shall not be counted in the number of off-types since it does not affect the seed
quality (Figure 4-10).

Figure 4-9 Identification of off-type plant

Figure 4-10 Off-type plant which affects the seed quality
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4.7. Ildentification of noxious weeds

The QDS defines three kinds of noxious weeds, as shown in Figure 4-11.

Barnyardgrass Sprangletop Rice flatsedge

Genus: Echinochloa Genus: Leptochloa Genus: Cyperus

Photo: Website of University of Arkansas Cooperative Extension Service

Figure 4-11 Noxious weeds defined by the QDS

4.7.1. First Field Inspection (Before flowering)

Check the weeds in the field and advise the seed
grower on proper weed control. Explain which
weeds are not acceptable in the second field
inspection to the seed grower. Some weeds are
confusingly similar to rice. While rice has auricle
and ligule, weeds do not have them generally.
(Figure 4-12).
Figure 4-12 Identification of rice from weed

4.7.2. Second Field Inspection (At dough stage)

Check whether the number of unacceptable noxious weeds is within the standard. You should not

count a young weed before flowering as a noxious weed if it does not affect the seed quality of rice
(Figure 4-13).

Figure 4-13 Weeds which affect seed quality
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4.8. Identification of seed-borne diseases

The QDS defines three kinds of seed-borne diseases, Rice Blast, Brown Spot, and Sheath Blight, as
unacceptable noxious weeds.

4.8.1. First Field Inspection (Before flowering)

To identify the disease infection, check the leaves and stems of plants. If you detect disease infections,
advise the seed grower on controlling them properly. In general, while excessive use of nitrogen
promotes Rice Blast, lack of nitrogen causes Brown Spot.

Rice Blast Brown Spot Sheath Blight Not disease

Vertical diamond Dark brown and The infection starts It is not a disease but
shapes with brown yellow round shape from the lower part of  a physiological plant
and yellow lines rings appear on the sheath. disorder.

appear on leaves. leaves.

Figure 4-14 Identification of diseases by leaf and stem

4.8.2. Second Field Inspection (At dough stage)

Insects like stem borer or other reasons may cause abnormal panicles. So, check both the leaves and
panicles of the plant to diagnose.

Rice Blast Brown Spot Sheath Blight Not disease

Infection appears on The panicle turns light  Flag leaf withers. The plant is affected

the leaf collar under brown. Infection Infection also appears by a stem borer. You

the panicle. appears on the leaves.  on the sheaths. can easily pull out the
panicle by hand.

Figure 4-15 Identification of disease by panicle
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4.9. Evaluation of the infection

4.9.1. Identification of infected plants

If the seed-borne disease infects more than 25% of the tillers of the plant, the plant should be
categorized as an infected plant.

Figure 4-16 Identification of infected plant

4.9.2. Judgment on the field regarding seed-borne disease infection

The percentage of plants infected with seed-borne diseases in the field should be less than 50%. The
inspector should evaluate the disease infection in the field by visual inspection.

Figure 4-17 Judgment on the field regarding seed-borne disease infection
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9. Lahoratory Inspection

(Inspection of the final product of seed offered for sale)
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5.1. Seed sampling procedure

Take a random sample from the product that the seed producer listed in Declaration (B) following the
procedure shown in Figure 5-1.

Figure 5-1 Sampling procedure for the seed quality test

5.2. Collecting of primary samples

a. Collect primary samples from the randomly selected containers with roughly equal sizes,
following the instructions below

(

b. Figure 5-2).
c. Combine the primary samples to the composite sample only when the primary samples are

sufficiently uniform.
No. ° f No. of samples required No. ° f No. of samples required
container container
1-4 Three samples per container 16-30 | 15 samples from different containers
5-8 Two samples per container 31-59 | 20 samples from different containers
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9-15 | One sample per container | | >60 | 30 samples from different containers

Figure 5-2 How to collect primary samples
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5.3. Preparation of submitted samples
a. Mix the composite sample well and extract a minimum of 700 g of the composite sample by the

hand halving method to prepare the submitted sample.
b. Retain the remaining sample as the referral sample with the seed producer.

Figure 5-3 Preparation of submitted samples

Box1: Hand halving method
a. Divide the mound into two portions and halve in two to get four portions with a spatula.
b. Combine and retain alternative portions to receive two well-mixed equal mounds.
c. Repeat the procedure to get enough amount of sample.

5.4. Packaging and labeling of submitted samples

a. Packaminimum of 700 g of the submitted sample into a clean plastic bag.
b.  Write basic information, including seed lot no., seed variety, seed class (FS/RS/CS), date of harvest,
and address of the producer; on the label and attach it to the plastic bag.

Figure 5-4 Labeling on the package of sample
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5.5. Standard of the rice seed quality
The QDS sets the standard for seed quality inspection, as Table 5-1 shows.

Table 5-1 The QDS seed quality standard

Factors Seed Class
FS RS CS
1. Pure seed (Min. %) 98 98 98
2. Inert matter (Max. %) 2 2 2
Weed seeds (Max. number of grain/500g) 3 5 10
Other crop seeds (Max. number of grain/500g) 2 3 5
Other rice variety seeds (Max. number of grain/500g) 1 5 15
Red rice (Max. number of grain/500g) 0 2 5
3. Germination rate (Min. %) 85 85 80
4. Moisture content (Max. %) 12 13 14

5.6. Amount of sample for the laboratory inspection

a. Thelaboratory inspection requires 70 g of the working sample for the physical test, 500 g for the
variety test, and 300 grains for the germination test.
b. Retain the remaining as a spare sample in case of reinspection.

Figure 5-5 Amount of the sample for seed quality test
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5.7. Physical test

a. Take 70 gofthe working sample and detect the inert matter such as stones, soils, rice straws, weed
seeds, other crops, other rice varieties, immature grains, and broken grains (remaining less than
50%).

Figure 5-6 Identification of inert matter

b. Measure the weight of the pure seed after removing the inert matter and calculate the percentage
of the pure seed or the purity of the sample.

Figure 5-7 How to calculate the purity
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5.8. Variety test

a. Count the number of other rice variety seeds, red rice, other crop seeds, and weed seeds in 500 g
of the working sample.
b.  Check the color and shape to identify other rice variety seeds and red rice on a purity workboard.

Figure 5-8 Examples of other rice variety seeds

5.9. Moisture test (How to use a digital grain moisture meter)

a. Select ‘Paddy’ for measuring the moisture content of rice seed

Figure 5-9 Digital grain moisture meter

b. Measure the moisture content three times and calculate the average.
c. Ifan abnormal value is detected, measure the moisture content twice more. Then, eliminate two
abnormal values and calculate the average.

Figure 5-10 Calculation of moisture content
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5.10. Germination test
a. Prepare germination boxes that can accommodate 400 seeds for the germination test.

b. Putawet filter paper in the bottom of each box and set the 400 seeds randomly selected from the
working sample.

c.  After three and seven days, count the germinated seeds and calculate the germination rate. Some
germinated seeds may be affected by mold or fungus. In this case, do not count the affected seeds
as a germinated seeds.

Figure 5-11 Identification of seed germination

Figure 5-12 Calculation of germination rate

Box2: Seed Dormancy

Rice seeds delay germination for several weeks after harvesting. The duration of the dormant period
depends on varieties. Most rice varieties grown in Cambodia have around 21 days of the dormant
period, but some local varieties have 1 to 3 months. If the germination rate is very low, conduct a
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germination test again after several weeks.

6.Annex 1

Documents and report forms
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1-A. QDS Seed Production and Business Application

Applicant’s Name: .....cccccevvvvrvevveneniecn e, GeNAEr: o, POSItION: i e

Address: Village........ Commune/Sangkat......... District/Khan........... Province/Municipality................
Telephone number: (1) ..o e (2) e s
EMail: oo Telegram: .......coccviiiin e e e

Name of responsible person for seed production: .......c.ccecvivvv i vivcr e cceen v e,
Number of members involving in seed production: ...........cceeereeeee. (Female #...oe )

1. Training

Did you receive rice seed production training? (tick only): ................. (Yes) umrveriernnns (No)

No. Training organizer Year Number of participating
members

SRR RS

2. Experience

Years of experience with rice seed production (attach the reference): ........cocueoeiiniiiiiniiiiiiiiiiien
Description of seed varieties produced by group members: ..........ccccoveiiiiiiiereeresere e e

3. Rice seed production history

Area and volume of produced seed in last three years:

Variety

SO SRR A

Total:

4. Equipment

Availability /access to equipment for seed production:

Description of equipment Own (yes/no) Rent (yes/no) Comments

4-wheel tractor

2-wheel tractor

Plow

Rotavator
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Transplanter

Direct seeder

Spraying equipment

Personal protection equipment

Combine harvester

Drier (specify type)
Seed cleaner

Winnower

Scale
Pallets
Trolley

Moisture meter

Warehouse m? m? Total: m>
Other (specify)

5. Total Planned Seed Production Area for three years: ..........ccueueuns (ha)

Seed production 20.......... 20..cceen 20....ceun.
location EWS | WS DS | EWS | WS DS | EWS | WS DS

SRR R R R

Total:

6. Attached reference
6.1. Training certificate on rice seed production ( )
6.2. Previous contract farming agreement, ifany ()

6.3. Organizational structure for rice seed business ( )

[ officially declare that all information provided is true and promise to obey the QDS procedure for the
applied rice seed production.

Name of Applicant: ........ccccceeeenenineneceneeneens Signature of Applicant: ........c.cccoeererunnns
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1-B. Quality Declared Seed Production and Business Certificate

- Seen the Prakas No. ......... pa/nwn dated on day ............ /month ............ /year ........... on application model and procedure for Quality Declared

Seed System Certificate issuance.

- Seen the application No. ........cceveens dated on day ............ /month ............ /year ...
Approved

MIL/ VIS, et e e e e e e O CCUPALION: ettt et e e e e e e e e s sreee e
Doty L o) o o) ol 1=y 1] F=1 o) SO
Perform conditioned seed business: .........ccccevevnivevriisincveeniienns with a capacity of producing and processing.........ccocevurvrrerrereineens per year.
Physical address 0f the INSTITULION: .......iicciii e et et r et eae e eaee s seeee e ea e sae e s e seeeaeeesseseeaaneenses seeanaenenennen
This certificate is issued to the applicant for use in compliance with QDS standards and shall be valid for a period of three years from the date of
issuance on day............ /month............ /year........... , except being withdrawn by the General Directorate of Agriculture before the expiration of validity

date in case of serious infringement.

Phnom Penh, Day....... / Month .......... /Year ......ccenen.

Director General of GDA
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1-C. Declaration A: Seasonal Rice Seed Production Plan

1. Applicant’s Name: .......c.ceccvevevcenveveeenne. Gender: ... Position: .
2. Address: Village........ Commune/Sangkat........ District/Khan............ Province/Municipality............
3. Telephone number: (1) .cocoviiiiiiiniiiiie e (2] e e e e e
4. Email: (s TELEGTAME
5. Certificate number: .........occcoo i, ISSUEd date: e
6. Production season: ............... Starting date: ......ccccoueneenne. Expected harvest date: .................
7. Seed production information:

No. Variety Name Seed Class ::::t(ll?ag) No. of Fields P{(())((i::tcit;zn

1.

2.

3.

4,

5.

Total
8. Information of seed source for seed production:

No. Variety Name Seed Class Volume (kg) | No.ofFields Lot No.

1.

2.

3.

4.

5.

Total

Note: Seed Producer shall retain all original tags, packing sacks, and buying invoices for verification by
the Competent Authority.

9. Additional information (see the attached example)

[ officially declare that all information provided is true. In the event of the seed production fields being
damaged or changed, on all occasions, I will inform the Competent Authority.

Name of Applicant: .......ccccocuvvvvnniiniennsiesiennnens Signature of Applicant: ........cc.ccocvveeenn.
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1-D. Field Inspection Record

Use for record only

Name of owner: Date:
Application No.: Field No.:
Varie Date of Date of Field | Expected Date | Date of Field | Expected Date
ty Sowing Inspection 1 of Heading Inspection 2 | of Harvesting
Noxi Seed borne disease
Sample No. Off-types OXIOuS
weeds Rice Blast Brown spot Sheath Blight
Sample 1 01 2 3 01 2 3 01 2 3
Sample 2 01 2 3 01 2 3 01 2 3
Sample 3 01 2 3 01 2 3 01 2 3
Sample 4 01 2 3 01 2 3 01 2 3
Sample 5 01 2 3 01 2 3 01 2 3
Sample 6 01 2 3 01 2 3 01 2 3
Sample 7 01 2 3 01 2 3 01 2 3
Sample 8 01 2 3 01 2 3 01 2 3
Sample 9 01 2 3 01 2 3 01 2 3
Sample 10 01 2 3 01 2 3 01 2 3
Total 01 2 3 01 2 3 01 2 3
v v v
10m?2 Overall Disease Judgement 01 2 3
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1-E. Field Inspection Report

Field Code: ....oovviriininnniinienie e Report NO.: oo
Date of inspection: .......c.ccccrereerinresiennn Time: From:.................. 4 Lo L
Rice variety: .....cccocvverenencerieres e Certification Class (Certified/Registered seeds)
Date of seeding: .......... [ YT Intended date of harvest: ......... [ Y ST
1. Name Of Grower: .......cceceeverrereererrereens Gender: .......... Grower code: .....cccevevrneenne.

2. Address: Village............... Commune............... District............... Province.......c.ccoouuuwe

3. FIeld LOCAtION: coo.ve ettt e

4. Seed SOUICE: wuueerenreierereeneee e Date of Purchase: ..........ccoeorcinencncnccncnne,

5. Total area under this seed crop production (ha): .......cccceeriiiiiinnee e

6. Area of the inspected field (ha):  .cocvvrviin e —————

7. Previous crop in the field: .......cccccovviviiiiinnen Isolation distance in the field: .........cccccvenne.

8. Stage of seed crop at this INSPECLION:  ..ceeieiiiiiie e

9. Result from counting (Take field counts as directed in the guidelines)

Off-types Noxious weeds Diseased plant

Sample no. For the 1stinspection: No. of tillers

0,
For the 2n inspection: No. of heads O )

10.

Total
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10. Name(s) of
(@) Seed-borne diseases: Blast (), Brown Spot (), Sheath Blight ( )
(b) NOXIOUS Weed PIANLS: ..ouviviiie i s e s
11. Condition Of SEEA CTOP: .iviieirieiirie ittt nre s
12. Does this seed crop conform to the field standard? ..........c.ccooreeriinimirin e
13. Quality of seed production WOrK: ..........ccoeoiriiiiiiiie e
14. Is this the final FEPOTL? ....cvviiiiiiir
15. Estimated seed yield (Mt/ha): ....cccocviiiriiiniiin e s e
16. Was the grower or his/her representative present at inspection time? ..........cccceeereerinreeneene.

17. Notifications/Conclusion/Recommendation............couercerrerreserenseseeneesee s

Signature of grower or his/her representative Signature of Inspector

NAME: cooviiiiiiiiieeie NAME: covviiiiiiiiiecee
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1-F. Declaration B: Request for Seed Quality Test

1. Applicant’s Name: .......ccocoveiiiieninicniennns Gender: .......... Position: ......c.ccoceverirerienn.

2. Address: Village...... Commune/Sangkat..... District/Khan...... Province/Municipality..........
3. Telephone number: (1) ....cccoeiceririnrerenenene (2) oo

4. EMail: cooeiiieee e Telegram: .......cccceveeivrenrineerennen

5. QDS Certificate number: ........ccccocervererennnnns Issued date: ......... [ Y AT

6. Options for seed quality test (tick one only):
(a). 10% of total seed lots of each variety [

(b). All seed lots of each variety [

No. Lot no. Volume (kg) Variety name Seed class No. sacks for
QDS Labels
1.
2.
3.
4.
5.
Total

Note: In case more seed lots to be inspected, insert an additional table as above.

7. The seed was fumigated on the day ....... /month ....... /year...........) by using .............. (name of
the product) for the duration of .......... hoursor .......... days).

I hereby declare that each seed lot has been produced in accordance with the requirements of the
Quality Declared Seed System.
I request that the competent officer carries out an inspection of our seeds.

AL Requesting Date: .......ccccovvvin i

Name of applicant: ..........cceevvveirieniininienns Signed by: ..o
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1-G. Germination Test Record Form

Name of producer

Sample No.

Use for record only

Code No.

Day

Date

(DD/MM/YY)

Good
germination

(A)

Normal
germination

(B)

Spoiled after
germination

(@

Total
germination

(A)+(B)

Day1l

Day?2

Day3

Day4

Day5

Day6

Day7

* A spoiled or died germinated grain shall not be counted in total germination.

Germination ratio of Day 3

Total germination

Total tested grains

Germination ratio of Day 7

Total germination

300

Total tested grains

300
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1-H. Quality Inspection Report

ReportNo.
1. Information on applicants
Name of producer Code No.

Date of submission of the sample

2. Date and place of inspection

Puritytest: ... .. YA A Moisture test: ... YA YA

Germination test: from Y YA to___.._.._. Lo Lo (Total ... days)
Place Of ISP CH O,
Name of inspector:. Organization:

3. Information of inspected sample
Type of Crop: Rice Variety: Class: RS.../..CS

Date of harvest: Amountofsample: ... .. g

4. Result of inspection

Tested Standard Result
Factors .
value RS CS Pass/Fail
1. Pure seed (Min, %) 98 98 P/F
2. Inert matter (Max, %) 2 2 P/F
Weed seeds (Max, number of grain/500g) 5 10 P/F
Other crop seeds (Max, number of grain/500g) 3 5 P/F
Other rice variety seeds (Max, number of grain/500g) 5 15 P/F
Red rice (Max, number of grain/500g) 2 5 P/F
— . 3 days - - -
3. Germination rate (Min, %)
7days 85 80 P/F
4. Moisture content (Max, %) 13 14 P/F

5. Remarks/conclusion

Date:

Signature of Inspector
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1. Annex 2

Tools and kits for inspection
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1. Tools for Field Inspection

Measure (more than 3 m)
To check the isolation of the field, use a measure and check the distance
between the field and other fields properly.

Quadrate frame (1 m x 1 m)

To set sampling areas for field inspections, use a quadrate frame. It can
be prepared by PVC pipes and joints, which are available in the local |
market.

Clipboard
It is helpful to record the result of an inspection in the field.

Proper uniform for rice field
Producers may use chemicals in their field. Therefore, wear the proper
uniform to protect yourself.

2. Tools for Sampling

Grain trier
To avoid damage to the sacks, use a grain trier for sampling. Insert a
grain trier into a sack and turn it gently to collect the sample.

Plastic bags
To avoid mixing samples, use a plastic bag to hold the sample. The
sample should be dry before putting it into the plastic bag.

Labels for sampling

After packing the sample into the plastic bag, attach the label to it
immediately with the necessary information to avoid confusion of
samples.
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3. Tools and Kits for Laboratory Inspection

Electric balance

The purity is calculated based on weight. Therefore, the weight of the
sample should be appropriately measured. An electric balance is a
delicate instrument, and should be handled carefully.

Workboard for a purity test
To identify red rice, use a workboard with light. It requires electricity.

Wood stick
To avoid scratching the surface of the workboard, use wood sticks to
inspect samples.

Moisture meter
To check the moisture content of the sample, use a digital grain
moisture meter.

Germination box
Any plastic box can be used for the germination test.

Paper for germination test
Papers, such as kitchen paper or tissues, should be laid at the bottom of
germination boxes to keep the grains wet during the germination test.

Tweezer
Use a tweezer to arrange grains in the germination box neatly to
observe and count grains easily.

Water sprayer
To keep grains wet during the germination test, spray water from time
to time with a water sprayer.
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Terminologies
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Quality Declared Seed System (QDS)

FAO, after expert consultation, published the guidelines for the Quality Declared Seed System (QDS) in
2003. The QDS is, in particular, helpful in countries where no seed quality systems existed before and
the public sector is hampered by human and financial resources to implement a fully comprehensive
quality control system. Since its introduction, the QDS has successfully been implemented in, among
others, Zambia, Tanzania, Uganda, Bangladesh, Nepal, and India. At present, Cambodia adopts the QDS
as its own system for managing seed quality and certification.

Competent Authority (CA)
In the implementation of the QDS for Cambodia, the Department of Crop Seeds (DSC) under the
General Directorate of Agriculture (GDA) shall be the Competent Authority (CA).

Competent Officer

In the QDS, the competent officer in the DCS is responsible for issuing the QDS Rice Seed Production
and Business Certificate to an eligible Seed Producer and the QDS Labels to the Seed Producer based
on his/her request. The competent officer receives and keeps all relevant documents and notifies and
validates the applicant for the QDS Certificate issuance.

Seed Producer

An individual producer, seed company, agricultural cooperative (AC), non-governmental organization
(NGO), and other private producers shall be a Seed Producer. An eligible Seed Producer shall receive a
certificate indicating his/her rights in producing and marketing the QDS rice seed.

Nucleus seed (NS)
Refers to the crop seed that is retained by the breeder for breeding purposes and is not seed for
commercial purposes.

Breeder seed (BS)

Refers to the crop seed produced by the plant breeder from the nucleus seed through a row
transplanting method with a single seedling per hill. This seed is formally recognized by the original
institution, in which the breeder is based. Breeder seed is a hundred percent physically and genetically
a pure seed source for the production of different seed classes, in particular, foundation seed.

Foundation seed (FS)

Refers to the progeny of breeder seed through a row transplanting method with a single seedling per
hill under the supervision of a plant breeder or an eligible Seed Producer. The foundation seed shall be
produced under the rule recognized by the seed certification agencies so that its genetic purity and
identity are maintained in compliance with the QDS standards.

Registered seed (RS)

Refers to the progeny of foundation seed produced by either the public sector or a private sector
(eligible Seed Producer) through a row seeding method or a row transplanting method with 1-3
seedlings per hill, which is under the rule recognized by the seed certification agencies so that its
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genetic purity and identity are maintained in compliance with the QDS standard.

Certified seed (CS)

Refers to the progeny of registered seed produced by an eligible Seed Producer mainly for a
commercial purpose or by the public development station through a row seeding method or a random
transplanting method, which is under the rule recognized by the seed certification agencies so that its
genetic purity and identity are maintained in compliance with the QDS standard.

Primary sample

A primary sample shall be taken from the randomly selected containers of roughly equal sizes. A
primary sample shall be taken from the top, middle, and bottom of each container. The required
number of primary samples depends on the total number of containers of the lot.

Composite sample

A composite sample shall be taken from the primary sample on the condition that the primary samples
are sufficiently uniform.

Referral sample

A referral sample is the remaining sample of the composite sample after taking the submitted sample.
The producer shall keep the referral sample as a spare sample and for an internal quality test.
Submitted sample

A submitted sample shall be extracted from the composite sample for testing. The minimum size of a
submitted sample is 700g. If the composite sample is smaller but close to 700g, the composite sample
may be submitted in its entirety as the submitted sample. If the composite sample is large, it shall be
divided using the hand halving method.

Working sample

A working sample shall be extracted from the submitted sample by the hand halving method. The
minimum size of the working sample shall be 500g. The sample shall be used for a purity test,
determination of other seeds, and weed seeds. The remaining 200g of the submitted sample shall be
retained for a retest in case it is needed.

ISTA (2018)

ISTA is an abbreviation of the International Seed Testing Association. The QDS employs its rule for
sampling for the test.
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PREFACE

The Royal Government of Cambodia (RGC) in Parliamentary Session VI still prioritizes an
agricultural sector to support a national economic increase, food security, and promote rural
economic development. In visualizing the vast potential of the agricultural sector, especially rice,
in 2010, the RGC showed its intention on rice production by creating a policy to promote rice
production and milled rice export. The annual increase in rice production and milled rice export
is the core reason for accelerating qualified rice seed demand.

However, the RGC does not yet have a seed quality inspection and certification system with
human and financial resources for all crop seeds. It causes farmers to lack qualified seeds for their
good production.

In order to build trust amongst seed users and supply qualified seeds for use, the Quality Declared
Seed System, hereby called the QDS, is prepared with valuable inputs and rectifications from the
leaders of the Ministry of Agriculture, Forestry and Fisheries, experts from the departments
under the General Directorate of Agriculture (GDA), experts from the Project for Rice Seed
Production and Promotion of JICA (RSPP/JICA), the Cambodia-Australia Agricultural Value Chain
Programme (CAVAC), IRRI-Cambodia, and Cambodia Climate-Resilient Rice Commercialization
Sector Development Program (MAFF-NIO for Rice-SDP).

This QDS manual provides information relating to the implementation structure, procedure,
criteria for quality inspection, and seed certification in the Kingdom of Cambodia.

The GDA gratefully thanks the Japan International Cooperation Agency (JICA) and the
Department of Foreign Affairs and Trade (DFAT) of the Australian Government for supporting in
compilation and print-out of this manual for the initial stage.

The GDA also welcomes all comments from readers on misleading points for improving this
manual more effectively and brotherly for next step printing.

Date:

The General Directorate of Agriculture
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INTRODUCTION

In 2006, the Food and Agriculture Organization of United Nations (FAO) published the guideline
manual for the Quality Declared Seed System, hereby called the QDS. Since its introduction, the
QDS has successfully been implemented in, among others, Zambia, Tanzania, Uganda, Bangladesh,
Nepal, and India. The QDS is particularly helpful in countries where seed quality control systems
do not exist, and human and financial resource constraints hamper the public sector from
implementing a fully comprehensive system.

The Seed Policy for Cambodia (2016) states the primary purpose of a regulatory framework for
the standards of seeds and varieties in the market is to protect farmers and other stakeholders
against deliberate fraud. At this moment, administering the QDS is an initial stage toward creating
a comprehensive regulatory framework in compliance with the existing seed law and the seed
policy and improving the crop seed industry to increase farmers' productivity.

In the QDS operation for rice seed production and business, the Competent Authority (CA) is
responsible for field inspections in a minimum of 10% of the seed production area by variety and
seed class and laboratory inspection of a minimum of 10% of the final products offered for sale
by variety and seed class. The seed producers and sellers are responsible for seed quality in
compliance with the truly certified quality labels issued by the General Directorate of Agriculture.



CHAPTER I: MANAGEMENT STRUCTURE OF QDS FOR RICE SEED
PRODUCTION AND BUSINESS.

1.1. QDS Implementing Stakeholders.

1.1.1.

1.1.2.

1.1.3.

1.1.4.

The Department of Crop Seeds

The Department of Crop Seeds (DCS) of the General Directorate of Agriculture (GDA)
is the Competent Authority (CA) at the national level to promote the implementation of
the QDS for rice seed production and business in the Kingdom of Cambodia.

The Department of Rice Crop

The Departments of Rice Crop (DRC) of the GDA is the technical entity at the national
level to implement the QDS-related Rice Seed Training to the Provincial Department of
Agriculture, Forestry and Fisheries (PDAFF), private sector and other relevant
stakeholders.

The Provincial Department of Agriculture, Forestry and Fisheries

The PDAFFs are the Competent Authorities at the subnational level to implement the QDS
for Rice Seed Production and Business in their respective provinces.

The Seed Producer

The Seed Producer refers to an individual, group, company, agricultural cooperative
(AC), association, or non-governmental organization (NGO) that pursues rice seed
production and business in their respective locations.

1.2. Roles and Responsibilities of the QDS Implementing Stakeholders.

1.2.1.

The Department of Crop Seeds

In the framework of the QDS operation for rice seed production and business, the DCS of
the GDA has the following responsibilities:

- Educate and raise awareness of the stakeholders working in a seed sector on the QDS
Implementing Structure and Procedures;

- Checkall applications of the Seed Producer(s) and validate each applicant before the
GDA's approval on the issuance of the QDS Rice Seed Production and Business
Certificate;

- Prepare technical guidelines and offer training on the QDS quality inspections to the
staff of the PDAFF(s), the private sector, and other relevant stakeholders;

- Manage a roster of eligible Seed Producer(s) and rice varieties requested for seed
production in the Kingdom of Cambodia;

- Cooperate with the PDAFF(s) in field inspections and getting samples for seed quality
analysis in the laboratory and validate the result before the GDA's approval on the
issuance of the QDS Labels to the Seed Producer(s);

- Monitor and validate the Seed Producers' warehouses and rice seed market
transactions in the Kingdom of Cambodia; and

- Keep all relevant documents and inspection reports in chronological order.



1.2.2. The Department of Rice Crop

1.2.3.

In the framework of the QDS operation for rice seed production and business, the DRC of
the GDA has the following responsibilities:

Provide QDS-related training to the PDAFFs, private sector, and other relevant
stakeholders.

The Provincial Department of Agriculture, Forestry and Fisheries

In the framework of QDS operation for rice seed production and business, the PDAFFs
have the following responsibilities:

Receive all applications from Seed Producer(s) and submit them to the GDA for
proceeding with a validation procedure;

Organize training on QDS quality seed inspection techniques for Seed Producer(s)
in cooperation with the DCS of the GDA;

Manage a roster of eligible Seed Producer(s) and rice varieties requested for seed
production in their respective provinces;

Cooperate with the DCS of the GDA in field inspections and getting samples for seed
quality tests in the laboratory and validate the result before the GDA's approval on
the issuance of the QDS Labels to the Seed Producer(s);

Monitor and validate the Seed Producers’ warehouses and rice seed market
transactions in their respective provinces; and

Keep all relevant documents and inspection reports in chronological order.

1.2.4. The Seed Producer

The Seed Producer is in charge of implementing the QDS for Rice Seed Production and
Business. It has the following responsibilities:

Possess the QDS Rice Seed Production and Business Certificate issued by the GDA,;
Complete and submit an application with required documents stated in the
Application Form to the GDA directly or through the PDAFF(s);

Guarantee and be responsible for the rice seed quality produced and marketed,
Produce and market approved rice seeds free from three seed-borne diseases and
contamination of other crops and other seed varieties;

Cooperate with the competent officer from the DCS of the GDA and the PDAFF(s) in
a field inspection and rice seed samplings for quality test in the laboratory;

Pass the training course on the QDS quality test prepared and provided by the DCS of
the GDA;

Comply with rice seed production guidelines endorsed by the GDA; and

Possess a record book on rice seed production and business in compliance with the
template determined by the DCS of the GDA.

1.3. Permissible Rice Varieties for Seed Production.

The rice varieties permissible for seed production in the QDS are typical varieties
registered in the national rice variety roster of the GDA. They are not in the harmful
variety roster.



1.4.

1.5.

1.6.

1.7.

1.8.

1.9.

QDS Rice Seed Production and Business Certificate.

The QDS Rice Seed Production and Business Certificate (Annex 2) is an official letter
issued by the GDA to the applicant if the application meets the requirement.

The certificate is valid for 3 (three) years from the approval date, except for its
suspension or withdrawal before the validation date.

A Seed Producer who wishes to continue seed production and business shall resubmit
the application 3 (three) months in advance before the expiration date of the existing
certificate.

Field Inspection.

The QDS-based rice seed production fields shall be inspected at least twice, before
flowering and at the dough stage of rice seed crops, in each growing season. The field
inspection shall be randomly conducted in a minimum of 10% of the total rice seed
production area of each eligible Seed Producer by variety and seed class. In each
inspection field, 10 sample places (1meter x 1meter) shall be randomly selected and
inspected. Soon after the inspection, the field inspection reports shall be prepared by the
field inspector and sent to the DCS of the GDA for processing the QDS procedures.

Quality Test of Final Product of Seeds.

A seed inspector shall randomly take seed samples of a minimum of 10% of the total
processed seed of the eligible Seed Producer by variety and seed class. The seed
inspector shall submit the samples to the National Laboratory of Agriculture (NAL) or a
laboratory accredited by the GDA for a quality test. The results of the seed quality test
shall be submitted to the DCS for processing the QDS procedures.

Approval before QDS Label Issuance.

Based on the field inspection reports and the result of the seed quality test, the GDA shall
either approve, recommend rectification, or decline to issue the QDS Labels for the Seed
Producer. The GDA shall inform the Seed Producer of its decision within 5 (five)
working days after receiving the laboratory's quality test result.

QDS Label Issuance.

The GDA shall issue the QDS Labels to the Seed Producer based on the total volume of
the rice seed claimed in the Declaration (B): Request for Seed Quality Test (Annex 5).
The QDS Labels shall be affixed to the seed containers for sales, and their reuse is
prohibited.

Service Charge.

Expenses for the application for the QDS Rice Seed Production and Business
Certificate and seed quality test at the laboratory are determined by the Joint Prakas on
Public Service of the Ministry of Economy and Finance and the Ministry of Agriculture,
Forestry and Fisheries. Besides, the GDA decides on other expenses for training delivery
on the QDS inspection techniques, field inspections, traveling for rice seed samples for
quality testing, and the QDS Labels. All the expenses mentioned above are a burden on the
Seed Producer.



CHAPTER II: QDS IMPLEMENTING PROCEDURES.

2.1. Application

2.1.1.

An applicant for the QDS Rice Seed Production and Business shall hold a minimum area
for a variety and seed class as follows:

Seed Class Foundation Seed Registered Seed Certified Seed

Pl‘OdllCth!l Area 0.20ha 0.50ha 5.00ha
by Variety

2.1.2.

2.1.3.

2.1.4.

2.2,

2.3.

2.4.

An applicant shall complete the QDS Rice Seed Production and Business Application
Form described in Annex 1 and submit it to the DCS 3 (three) months before starting
rice seed production.

An applicant shall submit the Application Form to the GDA directly or through the
PDAFF(s) in such a province where s/he will produce the seed. The original documents
shall be dispatched to the GDA, and the copied documents shall be sent to the relevant
PDAFF(s) within 5 (five) working days after acceptance of the Application Form.

The GDA shall inform the applicant of its decision directly or through the PDAFF(s) within
20 (twenty) working days after accepting the application. The GDA shall issue the QDS
Rice Seed Production and Business Certificate with validity for 3 (three) years from
the approval date to the applicant who complied with the QDS required conditions, except
for its suspense or withdrawal before the validity date in the case of a serious
infringement committed by the Seed Producer. If the applicant does not fulfill the QDS
requirement, the GDA shall request the applicant to resubmit the Application Form or
end the process.

Reasons for Rejection.

The GDA may reject the application for the QDS Rice Seed Production and Business
Certificate based on one or more grounds:

- Insufficient evidence of skills and experience in rice seed production (e.g. the applicant
fails to submit the training certificates, previous or current rice seed production
contracts, etc.),

- Incomplete or false information in the application.

Rights of Appeal.

The rejected applicant may appeal the decision of the GDA if they have sufficient proof
that they complied with the requirements. The applicant must appeal to the GDA within
5 (five) working days after receiving an official rejection letter.

Declaration for Seasonal Rice Seed Production Plan.

The qualified Seed Producer shall complete the Declaration (A): Seasonal Rice Seed
Production Plan (Annex 3) with his/her signature and submit it to the GDA directly or
through the relevant PDAFF(s) 20 (twenty) days before the planting schedule. The
original documents shall be dispatched to the GDA, and the copied documents shall be
sent to the relevant PDAFF(s) within 5 (five) working days after acceptance of the
Declaration (A).



2.5.

2.6.

2.7.

2.7.1.

2.7.2.

2.7.3.

2.7.4.

2.7.5.

Determination of Seed Production Field for Inspection.

The inspector from the DCS or the PDAFF(s) shall randomly select a minimum of 10% of
the total confirmed seed production area for a variety and seed class produced by the
Seed Producer.

Verification of Seed Source for Seed Production.

The inspector from the DCS or the PDAFF(s) shall, at the first field inspection, verify the
origin of the FS or RS used in the production to ascertain whether the approved
institution(s) or producer(s) produced them by confirming with the labels/tags, sales
invoices, and packing sacks. Any doubt about the provenance of the FS or RS may
constitute grounds for the rejection of the seed production.

Inspection of Seed Production Field.

The rice seed production fields notified in Declaration (A) shall be inspected at least twice
during the growing season, particularly before flowering and at the dough stage of rice
seed crops. The inspector(s) from the DCS or PDAFF shall inform the Seed Producer of
the date and time of the inspection at least 24 hours before the inspection takes place.

The inspector(s) from the DCS or the PDAFF shall inspect the identified rice seed
production area in accordance with the QDS field inspection guideline and complete the
Field Inspection Report (Annex 4) by indicating the result of the inspection,
notifications, conclusion, and recommendations, then inform the Seed Producer or
his/her representative. The inspector(s) shall hand the Field Inspection Report with
their signatures to the Seed Producer or his/her representative. And the inspector(s)
shall send a copy to the DCS of the GDA and the relevant PDAFF.

If the result of the second field inspection meets the QDS field standard, the Seed
Producer shall submit the Declaration (B): Request for Seed Quality Test (Annex 5)
to the DCS of the GDA directly or through the relevant PDAFF.

Suppose the result of the second field inspection does not meet the QDS field standard,
and the field condition cannot be rectified. In that case, the GDA shall issue an official
rejection letter of all rice seed production fields to the Seed Producer within 3 (three)
working days after the field inspection.

Suppose the field condition does not meet the QDS field standard but can be improved. In
that case, the inspector(s) shall give a recommendation and make notes in the Field
Inspection Report with the deadline for the additional field inspection (third field
inspection) with the Seed Producer. Suppose the Seed Producer does not take the
recommended actions for improvement as recommended in the second field inspection
report by the deadline. In that case, the GDA shall issue the official rejection letter of all
rice seed production fields to the Seed Producer within 3 (three) working days after
the day of the deadline (third field inspection).



2.8.
2.8.1.

2.8.2.

2.8.3.

2.8.4.

Inspection of Final Product of Seed.

The GDA shall entitle the Seed Producer to choose the seed quality test method by stating
it in Declaration (B): Request for Seed Quality Test (Annex 5). The Seed Producer
shall select one of the 2 (two) options as follows:

- The Seed Producer shall request the test of a minimum of 10% of the total lots for
each variety and seed class. In this case, randomly selected seed samples represent
all seed lots of the variety and seed class.

- The Seed Producer shall request the test of all seed lots of the variety and seed class.
In this case, the GDA will provide the QDS Labels only for the seed lots that pass the
quality test (See Chapter 5).

After processing and packaging the seed, the Seed Producer shall complete and duly sign
the Declaration (B) and submitit to the DCS of the GDA directly or through the PDAFF(s).
An original document shall be dispatched to the DCS of the GDA, and a copied document
shall be sent to the relevant PDAFF(s) within five working days after the Declaration
(B) is accepted.

If the warehouse of the Seed Producer is located in Phnom Penh, the Seed Producer
shall directly submit the Declaration (B) to the DCS of the GDA.

The GDA or the PDAFF(s) shall inform the Seed Producer 24 hours before the
sampling for the quality test at the NAL or in a laboratory accredited by the GDA. The
inspector shall verify the information claimed in Declaration (B) and randomly take a
sample(s) from a minimum of 10% of the total seed lot(s) by variety and class in
accordance with the ISTA rules (see Chapter 4). If the amount of a single lot exceeds
10mertic tons, the lot should be split into smaller lots. Each split lot shall not be more
than 10metric tons.

2.9. Seed Quality Analysis.

The inspector shall divide the working sample in accordance with the ISTA rules to
prepare the sample for the seed quality analysis and define the physical seed purity,
number of weed seeds, number of other crop seeds, number of different variety seeds,
number of red rice, moisture content, germination rate and the ratio of other inert matters.
Within 5 (five) working days after receiving the result of the seed quality analysis, the
inspector shall send the report to the DCS of the GDA in order to check and approve it.

2.10. Final Decision.

The GDA shall make the final decision in accordance with the conditions below:

2.10.1. The QDS Labels shall be issued to the Seed Producer within five working days of

receiving the result of the seed quality analysis if the result meets the QDS seed quality
standard.



2.10.2. The QDS Labels shall not be issued to the Seed Producer in case the result of the seed
quality analysis by variety and seed class does not meet the QDS seed quality standard.
However, a retest is available for the result of the ratio of inert matters, the number of
weed seeds, moisture content, and germination rate (within two months after harvest,
considering the seed dormancy). For the retest, the Seed Producer takes necessary
remedial actions and resubmits the Declaration (B). The GDA shall not issue the QDS
Labels if the retested result still does not conform to the QDS standard.



CHAPTER III: CRITERIA FOR FIELD INSPECTION.

3.1. Land Requirement for Rice Seed Production.

The land for rice seed production shall be free from ratoon or volunteer plants. The QDS-
based rice seed production requires a field where only small grain crops or the same QDS
rice variety crop have been previously planted for at least one season, which conforms
with the QDS Rice Seed Production Manual.

3.2. Field Isolation.

The field for rice seed production shall be isolated from the fields of other rice varieties
by a distance of 1 (one) meter or by a physical barrier (ditch, hedge, fence, etc.) to avoid
contamination by a mechanical movement and other factors.

3.3. Off-types.

3.4.

3.5.

The maximum permissible number of plants of other rice varieties in the rice seed
production field shall be as follows:

Before flowering stage At dough stage
Seed Production Class The number of The number of
tillers/10m?2 heads/10m?
Registered Seed (RS) 1 1
Certified Seed (CS) 3 3

Noxious Weeds

Three kinds of weeds, Echinochloa spp., Leptochloa Chinensis, and Cyperus iria are defined
as noxious weeds. The maximum permissible number of noxious weed plants in the rice

seed production field shall be as follows:

Before flowering stage At dough stage
Seed Production Class The number of The number of
tillers/10m?2 heads/10m?
Registered Seed (RS) 5 5
Certified Seed (CS) 10 10

Seed Borne Diseases.

Three types of diseases, such as rice blast, brown spot, and sheath blight, are defined as
seed-borne diseases. If more than 25% of the leaves and stems of the plant are affected
by the seed-borne disease(s), the plant shall be considered an infected plant. The number
of infected plants in the seed production field shall not be more than 50% at the ripening
stage. If infected plants are detected exceeding the standard, the Seed Producer is not
allowed to harvest the plants for seed. The Technical Guideline of Quality Inspection for
Rice indicates the detailed evaluation guideline of seed-borne diseases.



3.6. Field Inspection Process.

3.6.1.

3.6.2.

3.6.3.

3.6.4.

Before entering the field, the inspector shall confirm the exact location, the variety, and
the previous cropping history of the seed production field with the Seed Producer.

During the field inspection, the inspector shall examine the boundaries of the seed
production field to verify the required isolation from other fields and confirm if the rice
seed plants conform to the characteristics of the seed variety. Then, the inspector,
following the technical procedure, shall examine ten randomly selected areas of 1-meter
x 1-meter in each field for the inspection.

The inspector shall inspect and count the number of off-type plants, noxious weeds, and
the plants infected by seed-borne diseases in the selected areas before the flowering stage
and at the dough stage. If the result of the last field inspection does not conform to the
QDS field standard, the inspector shall advise the Seed Producer or his/her
representative to take remedial action for the re-inspection if there is a chance. Otherwise,
the inspector rejects the seed production.

After the field inspection, the inspector shall complete the field inspection report, which
includes the actual results and recommendations on the remedial actions, if there is a
chance, to meet the QDS field standard (see Point 2.7). The inspector and the Seed
Producer or his/her representative shall jointly sign the Field Inspection Report.
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CHAPTER IV: SEED SAMPLING FOR QUALITY TEST.

Seed sampling of seed lots of each variety and seed class shall comply with the International Rules
for Seed Testing (2018) developed by International Seed Testing Association (ISTA).

4.1. Seed Lot and Arrangement.

4.1.1.
4.1.2.

A maximum single seed lot size by a variety and class is 10,000 kg.

Seed lots shall be well arranged so that all parts of the seed lot are easily accessible for
taking seed samples. The Seed Producer shall allocate the particular codes or defined
numbers to all seed lots.

4.2. Sample Preparation for Quality Tests.

4.2.1.

4.2.2.

4.2.3.

Seed sampling shall be conducted randomly and orderly as follows:

Primary Sample

Roughly equal sizes of primary samples shall be taken from the randomly selected
containers. In case a primary sample is collected from 15 containers or less, it shall be
taken from each container's top, middle, and bottom sections. If a primary sample is
collected from more than 15 containers, it shall be taken from three (3) positions of a pile
of the seed lot. The required number of primary samples depends on the total number of
containers of the lot, as the table below shows:

Table: Minimum number of primary samples

Number of containers | Number of primary samples
1-4 Three primary samples from each container
5-8 Two primary samples from each container
9-15 One primary sample from each container
16 - 30 15 primary samples, one each from 15 different containers
31-59 20 primary samples, one each from 20 different containers
>60 30 primary samples, one each from 30 different containers

Composite Sample

Primary samples shall be combined to compose a composite sample on the condition that
the primary samples are sufficiently uniform.

Submitted Sample

A minimum of 700 g of the composite sample shall be submitted for testing. If the amount
of the composite sample is large, it shall be divided to adjust the amount of the submitted
sample using the hand halving method. If the amount of the composite sample is smaller
but close to 700 g, all amounts of the composite sample may be submitted as the submitted
sample.

Hand Halving Method
Pour the composite sample on a clean working surface and divide the mound into two
halves using a spatula. Then divide each half again into two halves to obtain four portions.

11



4.2.4.

At that point, combine alternate portions to receive two well-mixed equal mounds. Repeat
the procedure, if necessary, to obtain the required size of 700 g for the submitted sample.

Packaging and Labelling the Submitted Sample
The submitted samples shall be packaged in clean containers with basic information such
as the Seed Producer's assigned seed lot, variety name, seed class, and address.

Working Sample

In the testing place, the hand halving method shall be employed to obtain a minimum of
500 g of the working sample for determination of the purity, number of other crop seeds
(other rice varieties, red rice, and non-rice crop seeds), the number of weed seeds, the
moisture content, the weight of inert matter, and the germination rate. 200 g of the
remaining sample shall be retained for a retest in case of need.

12



CHAPTER V: MINIMUM QUALITY STANDARD FOR RICE SEED

The QDS employs the national seed quality standard established by the GDA on July 5th, 2018, as
the minimum quality standard for rice seed.

Rice seed standard by class

Factor Foundation | Registered | Certified
seed seed seed

1. Pure seed (Min, %) 98 98 98

2. Inert matter (Max, %) 2 2 2

-  Weed seeds (Max, number of grain/500g of 3 5 10
sampled seed)

- Other crop seeds (Max, number of grain/500g of 2 3 5
sampled seed)

- Other rice variety seeds (Max, number of 1 5 15
grain/500g of sampled seed)

- Red rice (Max, number of grain/500g of sampled 0 2 5
seed)

3. Germination rate (Min, %) 85 85 80

4. Moisture content (Max, %) 12 13 14

CHAPTER VI: QDS LABEL

The QDS Label shall be officially issued to the Seed Producer by the GDA after the seed lot(s)

has passed the inspection aligned with the QDS standard.
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ANNEX 1: QDS Rice Seed Production and Business Application.

Applicant's Name: .......ccccccriieininiin e Gender: ......coceveeveieiien e
Institutions' Name: .......ccocoeoeiveerierieninnn e Position: ......ccoevvniiniinnnnn,
Address: Village....... Commune/Sangkat...... District/Khan...... Province/Municipality.................
Telephone number: (1) ...ccocevieiineieinicee e (2]t s

Email: oo Telegram: .......cccccvervirnene s

Name of responsible person for seed production: .........ccccviniin v
Number of members involved in seed production: ..........ccccceeeirrccennn. (Female #....ccoerreereenns )

1. Training Obtaining

Did you receive rice seed production training? (tick only): ................. (Yes) .cwevreeernnenn(NO)
No. Training Organizer Year Number of participating
members
1
2
3
4
5

2. Experience

Years of experience with rice seed production (attached reference): .......cccceeeriiiniininiccnenes
Description of seed varieties produced by group members: ..........cccceeeeerieinienien e

3. Rice seed production history

Area and volume of produced seed in the last three years:

Variety

4. Equipment

Available/access to equipment for seed production:

Description of equipment Own (yes/no) | Rent (yes/no) Comments

4-wheel tractor

2-wheel tractor

Cattle Plow

Rotavator

Transplanter

Direct seeder
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Spraying equipment

Personal protection
equipment

Combine harvester

Drier (specify type)

Seed cleaner

Winnower

Scale

Pallets

Trolley

Moisture meter

Warehouse | 100 N m?2 Total: ....oovenee m?2

Other (specify)

5. Total Planned Seed Production Area for 3 years: ............ccozsveeeeee (hQ)

Seed Production 20....ccee 20..eee 20
Location EWS wS DS EWS WS DS EWS WS DS

6. Attached reference
6.1.Training certificate on rice seed production ( )
6.2.Previous contract farming agreement, if any ( )
6.3.0rganizational structure for rice seed business ( )

[ officially declare that all information provided is true and promise to obey the QDS procedure
for the applied rice seed production.

Name and Signature of Applicant
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Kingdom of Cambodia
Nation Religion King

ANNEX 2: Business Certificate for Seed Production and Processing

Ministry of Agriculture, Forestry and Fisheries

General Directorate of Agriculture

- Seen the Royal Decree No. S#J/iMH5/0&0G/09¢ proclamation law dated May 13th, 2008, for crop seed management and breeder's rights.
- Seen the Prakas No. Ml [UM/MiI™ dated July 6th, 2017, on application model and procedure for Quality Declared Seed System Certificate

issuance.
- Seen application No. .......ccceevvun. dated on day ............ /month ............ /year ...
Approved
MIL /S, it e e e e e s (076010 ) o7 1 (o) s AN SRR
INSTIEULION OF LEGISIATOT ! ...ttt ettt ettt et et ea e ehe e eb e e e 2ae e s e see2aeees e e eee£s e e eeaaeees£en seeeaeeesbeaneeeaneesne seeeesennnen
Perform conditioned seed business: ........cccovevvvverinissveniissen i with a capacity of producing and processing..........ccocveeerrrreevernennns per year.

Physical address of the INSTEULION: ..iiiiiiiiie i e e e e et e e s e e s besaeeease s sbe e ebbe s e saeensas

Validation: This certificate is issued to the applicant for use in compliance with crop seed management and breeder's rights and shall be effectively
valid for a period of 3 (three) years from the date of issuance and expire on day ............ /month ............ /year ... , except being withdrawn by the
General Directorate of Agriculture before the expiration of validity date in case of serious infringement.

Phnom Penh, Day ....... / Month .......... /Year ..............

Director of GDA
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ANNEX 3: Declaration A: Seasonal Rice Seed Production Plan

1. Applicant's Name: ........ccoociieeininiin e Gender: .....ccocneveiriie e
2. Institutions' Name: .......c.cccoovriivininineneninien s Position: ..o
3. Address: Village...... Commune/Sangkat...... District/Khan...... Province/Municipality............
4. Telephone number: (1) ..ccooeviviriienieisiieiieen (2) ceereeee e e
5. Email: oo Telegram: ........cccoeceevieniinieenen e
6. Certificate number: ..........ccovvvvininiiiniens Issued date: .......ccoommviiiiiniinien i
7. Production season: ............ Starting date: .......cccceeueene. Intended date of harvest: .............
8. Seed production information:
No. Variety Name Seed Class ::::t(ll?ag] No. of Fields P{ﬁg:tcit(:zn

G | WIIN =

Total

9. Information on seed sources for seed production:

No. Variety Name Seed Class Volume (kg) Lot No.

G W N =

Total
Note: Seed producer shall retain all original tags, packing sacks, and buying invoices for
verification by the Competent Authority.

10. Additional information (see the attached example)

[ officially declare that all information provided is true. In the event of the seed production fields
being damaged or changed, on all occasions, I will inform the Competent Authority.

Name and Signature of Applicant
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Attached Example: A Roster of Rice Seed Production Members

No. Name | Gender | Grower | Product | Seed | Planting | Number | Size of Field
ID ID Class Area of Field | Field Code
(ha)
1 | Im Sarey M G001 PRDU CS 1.2 2 0.7 | GOO1F01
0.5 | GOO1F02
2 | Lim Leap F G002 SKOB CS 2.2 2 1.2 | GOO2F01
1.0 | GO02F02
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ANNEX 4: Field Inspection Report

Field code: ....coooiriiiiie e RePOrt NO.: o

Date of inspection: ........cccoereriieesennnen. Time: From................... TO e
Rice variety: ......ocviercriiniie e Certification class (RS/FS): ooiiinicniiiinien,

Date of seeding: .......... [ [ Intended date of harvest: ......... Y [
1. Name Of GrOWer: ......cocoeverreeseneienseeens Gender: .......... Grower code: .....ccoceevruieneeenne.
2. Address: Village............... Commune............... District.......c...c... Province.........ccoceevn

3. Field 10Cation: ..eeveeceicce e e e s

4. Seed PrOVENANCE: wevvuevieirierrieneesties st se e ses e e Date of purchase: .........ccocevruen.

5. Total area under this seed crop production (ha): ....ccccceevviriieiniinin e

6. Area of the inspected field (ha): woocv i e

7. Previous crop in the field: .......cccceccvvviiiininen, Isolation distance in the field: ........cccccee.
8. Stage of seed crop at this INSPECION: ....ccciveiiiiireirer e e e

9. Result from counting (Take field counts as directed in the guidelines)

Number of tillers at first field inspection, Percentage

Sample Number of heads at second field inspection

No. Off-types Noxious weeds Seed-borne disease

plant

10.

Total
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10. Name of
(a) Seed-borne diseases: Blast ( ), Brown Spot ( ), Sheet Blight ( )
(b) Noxious Weed PIANTS: .iiivviie i e e e e s
11. Condition 0f SEEA CTOP: .ivvviveririr i iriiis st e e b s r e e
12. Does this seed crop conform to the field standard? ..........cccccviviviiivnnin e
13. Quality of seed production WOTK: .......ccccuiisininiiin st e sse e s s
14. Is this the final TEPOTT? ..cviceeir e
15. Estimated seed yield (Mt/ha): ....ccoccviiiiiinin s s e
16. Is the grower or his/her representative present at inspection time? ...........ccccoveverveereenennns

17. Notification/Conclusion/Recommendation........ccuuivviieiriiniinniinsses e s seen e

Signature of Seed Producer Signature of Field Inspector

Name: .o e |\ =1 s (<N
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ANNEX 5: Declaration B: Request for Seed Quality Test

1. Applicant's Name: ....c.cocvvviveniieiniinnien s e Gender: ..o vvenien e
2. Institutions' Name: .......ccooueeiriceiniinne e e Position: .....ccccovieivnieeniieen,
3. Address: Village...... Commune/Sangkat...... District/Khan...... Province/Municipality..........
4. Telephone number: (1) ..cccovevivvviieniieiniiinienins (2) v
5. Email: oo Telegram: .......cccoeoviveevinnencne e
6. Business Certificate number: ..........cccccvverinn. Issued date: ......... . [
7. Options for seed quality test (tick one only):
(a). 10% of total seed lots of each variety [
(b). All seed lots of each variety []
No Seed Lot Volume (kg) | Variety Name Seed Class No. sacks for
) g ty QDS Labels
1
2
3
4
5
Total

Notice: In case more seed lots are to be inspected, insert an additional table as above.

8. The seeds were fumigated on day ....... /month ....... /year ... by using .......c.ocoveeueee
(name of fumigant) for the duration .......... hours or .......... days.

[ declare that the seed of each lot has been produced in compliance with the requirements of the
Quality Declared Seed System (QDS).

Hereby, [ would like to request the competent officer to carry out an inspection of our seeds
duly.

Name and Signature of Applicant
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PROCEDURE DIAGRAM FOR QUALITY DECLARED SEED SYSTEM

(QDS)

QDS Label Issuance by GDA
GDA issues the QDS labels within 5 working days.

Seed Quality Inspection by DCS or PDAFF
3rd inspection: Quality inspection of final products

GDA sends the original QDS labels
to the Seed Producer directly or
through PDAFF.

Approve

| Reject

Reinspection
by the
inspectors

Rectify =P

Reject |

)

Submission of Declaration (B) by the seed producer

The seed producer submits it to PDAFF or GDA after
processing and packing.

GDA retains the original document.
PDAFF keeps the copy.

Field Inspection by DCS/PDAFF

1st inspection: Before flowering of the seed crop
(verification of seed source, seed class and field history)
2nd inspection: At dough stage of the seed crop

£
{
i

Monitoring
by the
inspectors

Approve

Rectify =

| Reject

Submission of Declaration (A) by the Seed Producer
The seed producer submits it to PDAFF or GDA within 20days

GDA retains the original document.
PDAFF keeps the copy.

before seeding.

Approval and instruction for proceeding by GDA
GDA approves and instructs PDAFF to proceed.

[

Business Certificate Issuance by GDA

GDA informs the applicant of the result within 20 days. The
certificate is vaild for three years.

GDA sends the original Business
Certificate to the Seed Producer
directly or through PDAFF.

GDA sends the copy to PDAFF.

$
<

Submission of an Application by an Applicant

An applicant submits an application to GDA or PDAFF within
three months before seeding to become an eligible seed
producer.

-[: Re-apply
| Reject
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GLOSSARY

Quality Declared Seed System (QDS)

The Quality Declared Seed System, abbreviated as QDS, is the system to declare the quality of all
crop seeds, officially registered in Cambodia for domestic seed production, seed business, or seed
marketing inside or outside the country.

Competent Authority (CA)

The competent authority (CA) refers to the Department of Crop Seeds (DSC) under the General
Directorate of Agriculture (GDA) and Provincial Departments of Agriculture, Forestry and
Fisheries (PDAFF).

Competent Officer

The competent officers from DCS are responsible for keeping all relevant submitted documents,
notifying and validating the Seed Producer applicant for GDA approval on a Business Certificate
issuance, and recommending rectification or rejecting an issuance of a Business Certificate and
QDS labels to the Applicant.

Foundation seed (FS)

Foundation seed refers to the progeny of breeder seed through a row transplanting method with
a single seedling per hill under the supervision of a plant breeder or an eligible Seed Producer. It
shall be produced under the rule recognized by DCS to maintain its genetic purity and identity in
compliance with the QDS standards.

Registered seed (RS)

Registered seed refers to the progeny of foundation seed produced by either the public or private
sector (eligible Seed Producer) through a row transplanting method with 1-3 seedlings per hill.
It shall be produced under the rule recognized by the DCS to maintain its genetic purity and
identity in compliance with the QDS standard.

Certified seed (CS)

Certified seed refers to the progeny of registered seed produced by an eligible Seed Producer
mainly for a commercial purpose or by the public agricultural development station through a row
seeding method or a random transplanting method. It shall be produced under the rule
recognized by the DCS to maintain its genetic purity and identity in compliance with the QDS
standard.

ISTA (2018)

ISTA is an International Seed Testing Association regulating the technical rules for seed sampling
and quality tests.
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