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. INTRODUCTION

1, The Philippine Rice Research Instituto

The Philippine Rice Research Institute (PhilRice) was created through Executive
Order No. 1061 on November 5, 1985, and subsequenlly sirengthened by an amendment .
‘through Executive Order No. 60 on November 7, 1986. PhilRice is a government
corporation altached to the Department of Agric¢ulture (DA), with the. - foltowing basic
funclions: (1}  to plan, underake, coordinate and fund the national research and .
development (R&D) program for rice and rice-based farming systems; (2) t6 coordinale the
national network of rice R&D stations in the different agro-ecological regions of the cotintry;
(3) o verify, package, and transfer economically viable and socially acceptable rice and
rice-based technologies; (4) 1o provide timely information for policy formutation that will
stimulate rice production, marketing, and consumption; and {5) to organize, train and
develop the rice industry's mianpower. ' :

Today, PhilRice coordinates and unifies the rice research and development activities
of more than 60 agencies working on rice nationwide. This includes DA experiment stations,
state colleges and universities which are strategically located in the counlry. - Thus, the
institule is a vital force in achieving and sustaining the cauntry's goal of rice self-sulfficiency
and in promoling greater access of farmers to agricultural techniology.

2. The JICA Grant Aid for PhilRIce

In June 1988 the Philippine Government requested a grant aid from the Government
- of Japan, through the Japan International Cooperation Agency {JICA), o provide the
facilities and equipment needed to support the R&D activities of PhilRice. After a year of
negoliation "and planning, the request was approved on December 21, 1989. The
fully-equipped research complex of the PhilRice Central Experiment Station in Maligaya,
Mufioz, Nueva Ecija was turned over to PhilRice on March 15, 1991. Indeed, the grant has
significantly strengthened the R&D capabilities of PhilRice, and this is considered a lasting
‘legacy of Japan to the Filipino farmers. o :

3, The Technical Cooperation Project

in support of the mandale of PhilRice and for a fuller utilization of the grant aid
project, a second JICA assistance in the form of a Project-type Technical' Cooperation was
proposed in June 1889 and approved on March 18, 1992, Started in August 1992, the
five-year cooperation is designed 1o promote R&D activities on rice technology at PhilRice
and, thus, contribute to the imprévement of rice technology in the Philippines.
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THE JOINT COMMITTEE
'FOR THE IMPLEMENTATION
OF THE PROJECT

The technical cooperation project has three componenls, han1e!y:

a.

 dispatch of long-term and short-term Japanese experts who will collaborate
~ with their Filipino counterparts on specific fields refated 1o the program thrusts
of PhilRice; ' ' '

training of Filipino scientists a_nd technicians in Japan on specific scientific fields
aswell as in the utilization and maintenance of the various research equipment

" o be provided by JICA; and

provisib‘n'of equipment and malerials needed by the Japanese experts and
their Filipino counterparts in the pursuit of their research and development
activities.

The technical :coo'beration, with these lhree components, has been smoolhly
implemented in good condition towards its successful termination on July 31, 1997.
Details of the output will be described tater.

1. Functions

The:projéc_t is governed by a Joint Cominiltee to oversee the effective and successful
implementation of the project. Specifically, the Joint Commiltee is tasked to: ‘

a.

formutate the Annual Work Plan of the Project in line with the Tentative
Schedule of Implementation (TS!) to be prepared under the ramework of the
R/D;

review the overall progress of the technical cooperation project as well as the
achievement of the above mentioned Annual Work Plan; and

review and eéxchange ideas on major issues arising from or in connection with
the techiical cooperation program.

2. Cbmpbsition

The Committee is chaired by the Secretary of the Department of Agriculture. Members

include concerned officials of the Department of Agriculture, JICA, the National Economic and

* Development Authority, the Philippine Council for Agricullure, Forestry and Nalural Resources
" Research and Development (PCARRD), and UP Los Baiios.



-Chairman

POSITION

‘Secretary, Depariment of Agriculture (DA)

Vice Chairman :

Undersecretary for Research, Training, and Field

Operalions, DA

- Members:

1.

2.

10
11

12

Executive Director, PhilRice

Depuly Director, PhilRice

Experts, JICA

- Team Leader

< Coordinator

- Plant Breeding

- Soil Fertility

Resident Representalive of JICA, Phitippine Office

Director, DA-Bureau of Agricultural Research

'Chief, Research and Project Development Division,

Planning and Monitoring Service, DA

Director, Agricuiture Staff, National Economic and
Development Authority (NEDA)

Director, Project Monitoring Staff, NEDA

Depmy Director for Research, Philippine Council
for Agriculture, Forestry and Natura! Resources

Research and Development (PCARRD)

Dean, College of Agriculture
University of he Philippines Los Baiios

Official{s} of the Embassy of Japan

NAME

‘Hon. Salvadér H. Esciidero il

Hon. Domingo F. Panganiban

Dr. Santiago R. Obien -

Mr. Roniilo A. Beronio

" Dr. Hitoshi Takahashi

Mr. Masaru Imaimura

'Mr. Toshio lto
~ Mr. Teruhisa Motomatsu

- Hon. Hiroshi Goto

B¢, Jeminiano R. Escafio

Mr. Edgar M. Sandalo

Dir. Narcisa Umali

Dir. Rolando G. Tungpalan
Dr. Beatriz P. dél Rosario
Dr. Cecilio R. Arboteda

Hon. Katéu_hiko Yamauchl
First S_ecretary

Personnel concerned o be dispatched by JICA, if necessary.



Meeting

a.

Februaw 1, 1993: The first meeting was held Ito_discuss the Tenlative Schedule
of Implementation (itemized) and annual activity plan for FY 1993 at DA-NAFC

“Conference Room with the participation of the JICA Consultation Survey

Team.

- January 18, _1994:. “The sécond meeting was held to discuss the 1993 annual
‘report and 1994 workplan at DA-NAFG Conference Room.

April 5, 1995: The third meeting was held to discuss the 1924 annual feport and
1095 workplan at DA-OSEC Conference Room with the parlicipation of the

JICA Technical Guidance Team.

May 17, 1996: The fourth meeting was held to discuss the 1985 annual feport
 and 1996 workplan at PhilRice Training Room.

‘QOctober 23, _19965 The fifth meeting is held to fevie'w the entire JICA-PhilRice

Project at DA-NAFC Conference Room with the participation of the JICA
Terminal Evaluation Team. -
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IIl. PROGRESS REPORT OF TSI

Tentalive.Schedule Of Implementation (ftemized) a

1992
Aug

_Fieldfitem

1993

1984

1995 1986

1997
July

Réri\arks

1. Research and Training Plan
1) Research Ptanning

a. Evaluation of present
research work

b. Emphasis of research
subjecls

i [2) Effective Training Design

" a. Effective application of
extension materials

b. Elficient kansfer of newly
developed lechnology

XXXX

XX XXXX

XXXXKXXK

Analysis was conducted on the
present situation: and problems of
rice production, labor productivity in
rice - production,  relationship
belween fice yleld and
meteorological - conditions,  and
future prospects of agro-economical
situalion of rice production in the
Philippines. e

High productivity in rice technology
was identified as the mosl important
future research subject, and a
proposal for a second projeci-type
technicat cooperation was arranged
on - this basis. Moreover, a
recommendation was made on the
creation of the research subject and
research system for a research
ptanning of Phi'Rice.

Video production training course
was conducted to  improve
knowledge and skills on the
uliization of video for technology
transfer.

PhilRice-JICA Coltaborative
Training ~ Program on Rice
Production and Promotion for the
National Rice R&D Network was
implemented. :

____ Master Plan

=100 --

XXX tmplementation (a5 of Octobér 1996)
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Ficiditern 1982

Aug

1993

1994 | 1995

1996

1997]

Remarks

2. Varietal Improvement

1) Development of high yleld-
ing varieties with excelient
grain quality and resistant
to pests and diseases for
specific agro-climatic
conditions in the ¢ountry

a. Selection of mother plants
and evaluation of crosses

.b. Hybridizélion :

¢. F1 raising test

d. Individual and pedigree
selection

2. Performance test

XK X000k Xxx

July

XXXX

=

XK X XXX XXX

YOO XXX XHX

I

XXXK XXX | XXX

KXKKIKEX

Growth performance Was
determined at every dry (DS} and

‘wet seasons {WS) on the Japonica

and Indica germplasm
fransplanted at 3-4 staggered
times. Data have beenh collected
and accumulated lo facilitate
hybridization plans. '

A total of 800 or more crosses was
made in 8 crop seasons from
1993-1996.

A fotal of ca. 600 F, crosses was
raised in the 8 crop seasons for
verification. Hall of them were
reverted to further recurrent
crossing.

Among 100-200 hybrid populations
of Fa 24 were subjected o
single-plant selection, while the
rest was generalion advanced,
eliminaling some undesirable
traits, in each crop season.

15 elite lines were initially identified
for the 1996 DS test, while in the
1996 WS it was increased to 50
enlries.

A promising line, PI3
{HinchikariiR64) was developed
with high yield performance of
9t¥ha in the 1996 DS, 19%
advantage over IR64. It is followed
by other promising lines such as
PR26673-6A, PR26673-6B " and
PR26710-B3-20.
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1993

1994

Rermarks

Flelditem 1992 1995 | 1996 1997
f. Development of parenla RXAX | XXKX] XXX - Tungro reslstan! germp!asm such
lines with tungro : as 1R22(m)-1, ARC11554, Utdi
resistance Merah, elc. were used as donors to
the Ieading varieties, generating ca.
15 ¢rosses each in DS and WS al
PhilRice Mahgaya
On-site breedmg Hybnd
populations of 10-20 crosses were
subjecled {o single-plant selection.
Selected  plants of 50-300 ‘were
raised In line-rowws for plant and line
seleclion both at tungro-hot spots
in Cotabato and Isabela.
« Promising  resistant lines
selected were:
PJ(T}4=IR22{m)-1/PSB Re4d
PJ(TY5=IR22{m}-1/PR223399-
8(1) ..
which have been tested on-
site for their performance since
- 1996 WS. :
2) Devetopment of rice
cultivars for cool elevated
areas which are high
yielding, with excelient
grain gusality, resistant to-
shattering, and rasponsive
to Iow levels of fertitizer
a. Hybridization by means of XXXX [ XXXK| XXXXXXX | | Cold-tolerant  germplasms  of
recurrent crossing Japanese and Chinese varielies,
etc. were used as donors at
PhilRice Maligaya generating 10-20
crosses “and succeeding F,s in
avery crop season. '
b. Individual and pedigree - XXX XX XXX On-site breeding: Planlipedigree
selection selections were done on 10-20
hybrid poputations and succeeding
100-300 lines at cool-elevated
sites in Benguet and (fugao.
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“Ficlditem 1892

199? Remarks

¢. Performance lest

July

15 elite lines were lested for their
‘petforthance in 1995 WS, and
were trimmed down to 6 in the
following DS.

A highly cold-tolerant promising
line, P42, was selacted from
IR61728-48-2-1, which  has been
tested in the multi-ocation lest of
the NCT { since 1996 DS.

B Soils and Ferti!izgr? '

1) Development of fertilizer
management technology
fot various agro-climatic
condilions in rice growing
areas.

a_.-An_a!ysis of past data in
main rice production
~ areas.

b, Classification _df the

~ ofrice plants at different
fertilizer levels.

¢. Determination of the
nitrogen fedility of soils
by biological method.

I

I -

© nitrogen uptake patterns

I

Dala on rice production collected
from main rice production areas
were analyzed. Cenlral Luzen has
the highest total rice preduction
area. Northern and  Southém
Mindanao have the potential to
become the major rice production
areas in the future.

Desirable nitrogen uplake palterns
for each - yield level were
determined.  Nitrogen  uptake-
requirement for grain yield of 7 tha
was 100-110 kg/na during the dry
season.

Nitrogen fertility of soils collected
from rice growing areas around the
country were determined. Nitrogen
mineralization of fresh soils was
determined, and their suitability to
practical field fertilizalion use was
evaluated.




Fiotdiiem | 1682 [ 1993 [ 1994 | 395 | 1996 1997
' o ' - July |

Aug

ﬁemarks

© d. Development of simple
method of determining
the nitrogen ferlility of
s0ils.

e. Developrient of nitrogen

fertilization lechnology

2) Eslablishment of models

thal will predict responses
of rice growth with different|

levels of fertitizer
applicalion

a. Analysis of the
meteorological data in
main rice praoduction
areas.

b. Determination of the
growth parameters of
rice

c. Establishment of crop
models

XK | XXXK| XXXKIRXX

XA KARKA P

SOOXX | Xt b x

I
%
%

K| XX pexx

The dmount of available N,
eslimaled using the ' chemical
method {pH 7.0 phosphate buffer
solution), showed a positive
refationship with mineratizable N
determined using the biological
melhod.

The highest grain yield obtained
during the dry season was 8.4
Vha. During the wet sedson,
highesl ‘grain yield was 4.6 tha,
Analysis- of nitrogen  fertilizer
uptake - efficiency and grain
production - efficiency of N was
made in order to correlale with
increase in grain yield.

Meteorolagical data from 21
locations wera analyzed. Yield
levels in the different regions were
explained in terms of the rale of
sofar .. radiation, differences
belween maximum and minimum
temperatures and lower minimum
lemperature.

Field studies for growth analysis
were  underlaken and  dala
gatheiing ~for ciop  model
eslablishrrient were carried out.

The Development Stage (DVS)
model was established. The new
model to predict leaf area index
(LAY) and dry maller accumulation
(DMA) under varying nitrogen (N)
applications was developad.
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Fleldfitem 1992
Aug

1993

1994

1995

1396

1997
July

Remarks

. Agroniomy, Piant Protection,
Agricultutal Machiriery, and

Other Fields (Short-term

experls dispatched)

1) Improvement of cropping
patterns

2) Integrated insect pest
management

3} Farm mechanizalion

4) Cther fields

| Using the Estimation of Nitrogen

Mingralization in Soils (ENMS), and
Nitrogen Fertilizer Application (NA}
and Tillage Depth Recommend-
ation -Syslem (TORS) models, an
oplimal . nitrogen fertilizer
management recommendation was
eslablished. .

= | Procedures on IPM research were

presented. - For basic research on
IPM, a methodology ‘to study .an

| ovicidal elfect of rice cultivars on

eggs of while backed planthopper,
a.quideline for the study of rice
insect pest population dynamics,
and melal séreén and chemicals

for  effective  golden  snail

management were introduced.

Prototypes of Maligaya reaper and
paddy seeder were developed.

| For sensory end physico- -chemical

evaluation of grain qualily, rapid
and more accurate methods were
introduced.

New methods in rice anther cullure

| with scheme on handling materials

were introduced.

Mathematical programming
software was intoduced for farm
managemenl research.
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3. Provision of Machinery and Equipment

(Pesos)
Year Purchased in the .' Purchaséd in Brought by Total
Philippines Japan Experts
FY 1992: 3,228,714 5,735,000 63‘2,?85 9,596,499
FY 1993 3,695,904 9,826,400 459,559 13.986.563 -
FY 1;994 - 5,430,923 ' 8,121.500 317,531_ 16,379,004
FY i995 5,274,592 '4;392.,'000 ?_22,315 : 10,388,907 |
FY 1996 ° 1,717,000 6,910,000 750,000 9,377,000
TOTAL? 20,356,133 34,983,900 ' 3.382.240 68,722,273
dEstimate
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a.

Highlights of the Accomplishment on the TS!

List of Highlights

4.1

4.2

4.3

Research Planning

DALN -

bl

@ N O

©

10.

11.

Regional lrends in rice yleid increase {1993)
Rice yield and meteorological conditions (1994)

- Labor produclivity in rice production (1994)

Proposal of R&D on high productivily inrice lechno1ogy (1995}
Recommendation on research planning (19986}

" Varietal improvement

Selection of mother p!ants and evaluation of crossées (1893)

‘Effect of backcrossing on hmprovmg hybrid stenilty in Japonica/indica

crosses (1994) :

Selection of elite breedmg fines (1994)

Selection of promising cold tolerant lines suited to the Cordillera area
(1994)

Selection of a 9- tonner ine (1995)

Breeding of a new promising line for the NCT-1{1995)

An elite line for cool-elevated areas (1995)

Selection of parental donors from Japonica varieties for irrigated lowtand
{1986)

Evaluation of introduced Japonica varieties in the cool elevated areas
(1996)

A highly cold-lolerant promising line, PR26670-PJ2, for cool elevaled
areas (1996)

A high yielding promising line, PR26679-PJ3-1, for irrigated towland
{1956)

Sofls and Fertilizers

LoNOLORLN =

ol —
p=o

Rice yield and nitrogen fertilization in the Philippines (1923)

Nitrogen fertility measurement (1993)

Simplified method of nitrogen fertility (1893)

Characteristics of rice growth (1993)

Rice yield and nitrogen fertilization in the Philippines (1994}
Nitrogen fertility measurement (1924)

Local difference in climatic condition (1994)

Growth characteristics of rice {1994)

Modelting development process of the rice plant {1994)

. Growth, yield and nitrogen of transplanted rice {1995)

Assessing soil nitrogen ferlility by biological and chemical methods (1995)
Improvenient of nitrogen femhzal:on (1996)
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4.4 improvement of Cfoppfng Pattern

S B Recommeéndation on high y:e!dlng rice cultivation on rlce'based croppmg
' system (1994)
2. Recommendation on high yielding rice cultivation on rice- based croppmg
systems (1995)

4.5 Integra ted Pest M’ana gement

1. Procedures on IPM research presented (1993)
2. Golden apple snail ecology on direct- seeded rice (1995)

4.6 Farm Mechanization

Development of Maligaya rice reaper (1993)

Development of Maligaya rice reaper (1994)

Development of power tiller-mounted direct seeder (1994)
Development of Mahgaya rice reaper {1895)

Development of power tiller-mounted direct seeder {1995} -

O BN

4.7 Grain Quality Evaluation

1. Sensory and physicochemical evaluation 6f grain'quality {1994)

4.8 Bio-fechnofogy

1. Anther cuiture of rice improvement (1 994)

49 Famm Management
1. Design and devélopme'nt of mathematical progrémming for farm
management model analysis (1995)
4.10  Training and Extension

1. Training course in video production (1993}
2. Rice production and promolion lraining program (1995)
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4.4

Research Planning

4441 Regional trends in rice yleld Increase (1993)

- As a background to rice research and developrhen!, the regional irehds in
rice yield increase was analyzed using the Regional Rice Statistics from 1870 to
1990. ' '

4.1.2 Rice yleld and meteorologlcal conditions (1994)

- Rice yield is high in the region where maximum temperature is high,
minimum temperature is low, and diurnal range Is large. High amount of rainfall
generally resulls in high' yield in the.rainfed lowland areas where water is
deficient. : : :

41.3 Lab'dr productivity in rice production (1994)

it was pointed out that the paddy yield per hectare was relatively low, and
the farm mechanization tevel was’ low compared to lhose. of neighboring
countries. ' In addition, the labor ulilization (man-hrstha) in rice produclion is
targe, which resulted in low labor productivily. From these background, the
necessity of research and . development siralegies fargeting a high-yielding
mechanized rice production is suggested for the fulure.

4.1.4 Proposal of R&D oh high productivity in rice technology (1995)

From the analysis of the present situation of paddy yield per hectare and
ihe farm mechanization level in rice production, it was pointed out that a focus
should be made on productivily of rice technology for future research. Thus,
‘Research and Development Project for High Yielding and Mechanized Rice
Production” was proposed as a second Projecl-Type Technical Cooperation
with the Government of Japan, through JICA.
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4.1.5 Recomimendation on research planning (1996)

To support the discussion on - research  planning, - several
recommendations for the advancement of PhilRice were presented. One
recommendation was made on the initial problem that will be solved through
R&D; on the technology composition, and on the difference and necessity of
research and development in the establishment of a technology, Another was
made on the creation of a research subject, and on the research organization
for the technology establishiment. '

 Original existence of problem to be solved by R&D

The technolbgical and social probleins are being experienced’ by the
farmer and consumer, not within the mshlule ‘PhilRice is mandated to solve lhe-
problem in the rice industry.

Composilion of technoloqy

A technology in rice production is classified into lhree based on its
composition. - These are technical element,: component' technology, and
technology system. Each téchnical element is ‘developed in each specific
research field.  The component technology consists of seveéral technical
elemenls from several specific research fields and integrated interdisciplinary
approach of concerned several specific research fields. The technology system
is integrated with concerned technologies also by interdisciplinary approach.

The schematic composition of technology system is illustrated in Fig. 1.

Research and Deavelopment

A research is done to know why a certain fact or phenomenon exists or to
clarify an unknown mecharism of the exisling fact or-phenomenon. In other
words, ‘a research is to verify the law or rule of the fact:or phenomenon
theoretically of a specified field. On the olher hand, a:development is
implemented to solve the technical problems. In olher words, development is to
establish/fimprove technology.

Furthermore, a research is the basis of development, or development is

done based on research, that is, a technology is developed from a theory.
Eventually, a technology must gain repeatability and universality.
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If a certain problem afises in rice industry that needs to be solved, a R&D
is needed.” To come-up wilh the R&D, a certain’ procedure is lo be done in
creating the subject. - First, make sure that the problem approved is clear.
Second, analyze the faclors of the problem. Then arrange the research -
subjects on how to approach the problem including both subjects on research
- and development. — S '

An example of the presumed problem and subject arranged are shown in
Table 1. - :

Research system

As a basic organization, a research unit (Division} shall be of individual
specific research field cesponsible for R&D of technical element. And a project
team shall be organized for interdisciplinary approach on the problem of
component téchnology and techiiology system. Figure 2 illustrates the
organizational relationship of the research system

Technolagy System - T '
oy A1 I
! f
CTl-a 't/ //l/
Sra
y4Ps
. [}
CT-¢ | /}
CcT- ¢ ,i/ :
CT- e A - Elémont
¥ €Y - Component
Technology
fig. 1. Schematic Composition of Technalogy System
Oiv. A Div.B Div.C Div.D Div.E
B = [~
Pl — (—}—
Pl S e 5 ~——
Pl —— 9 N s ’q .
Pty ___C = ___iu___?
[ A E D g

Koie: Div ﬂu.ﬂr:h Unik oe Divigion

P - Pisject Tern

Fig. 2. Organizational Retationship between Research
Unit (Division) and Project Team
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Table 1. Example of presumed problem and subject arrangement.

Problem 1. . 'Low yield because of lack of:téchndlogv {low technolog'y)

Analysis on faclors for low yield: variely, crop establishment, fertilizer management

Subject 1. Development of High Yielding Technology

1.1 Varietal improvement

111
1.4.2
143

Search for high yféldrng gene source

- Analysis on hereditary ¢characteristics of high yielding gene

' Development of high yielding variety

1.2 .Hsgh y:eidmg crop establishment

1.2.1
1.2.2
1.2.3
124
125
1.2.6
1.2.7
1.2.8

ldeal plant type for high yield

Structure of plant community for high yield

Raising healthy and vigorous seedling

Land preparation for high yiélding ¢rop establishment
Optimum plant density/spacing for high yield

Relationship between yield and wealher condition”

Water maniagement for high yielding crop establishment
Development of high vyielding crop establishment
technology '

1.3 Fe.rﬁﬁzermanajemem

1.3.1
1.3.2
1.33
1.34

Ideal nutrients uptake patlern of rice plant for high yield

- Soil fertility management

Timing and rate of fertilizer application

 Development of high vyielding fertilizer management

technology

1.4 Inlegration of high yielding technology

1.4.1

1.4.2
143

144

Economic analysis on the integrated factors of high
yielding technology

- Integralion of high yielding protolype technology
" integration of high yielding technolegy for various soil

conditions
Integration of high yielding technology for different weather
conditions.
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4.2

Varietal Improvement

'4.2.4° Selection of niother plants and evaluation of crosses (1993)

Paréntal materials were selected ‘from various genetic resources of
Indica, Japonica and IndicalJaponica varieties. A total of 114 and 64 crosses
were generated in the dry and wet seasons, respectively.

‘4.2,2 Effect of hackcrossing on improving hybrid sterility’ in

- Japonica/indica crosses (1994)

The spikelet of F, progenies in Japonica/lndica (JH) croés was as high as

" expected. However, subsequént backerossing lowered the sterility down to 32%
from the initial 77%, suggesting the existence of fertilily restoring genes in the
Philippines leading varieties. This finding will benefit the Jil rice breeding.

4.2.3  Selection of elite breeding lines (1994)

Eleven elite lines were selected from the Japonica/Indica crosses for the
first time in the JICA-PhilRice Collaborative Project during the 1994 wel season
(WS). These elite lines will be further evaluated in the preliminary performance
test during the 1995 DS.

4.2.4 Setecllon'of promising cold-tolerant lines suited to the Cordillera
area (1994)

Two promising cold-tolerant lines were selected at a breeding site in the
Cordilleras during the 1994 WS. The lines, designated as "PJ 1" and *PJ 27,
have growth volume enough for good yielding and high spikelet ferlilily against

. low lemperature at meiosis stage of lhe rice plants. Other agronomic traits were

also acceptable.

Seed multiplicalibn will be idone al PhilRice Mé!igaya' for further line
selection and performance tests on-site during the 1995 WS.
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4.2.6 Selection of a 9-tonner line (§995)

During the 1995 dry season, performance test of 11" elite fines initially
produced fram the JICA-PhilRice project for irrigated lowland was conducted. A
~ line PR26669-8 derived from a cross of - Habataki/BPI Ri10 produced 9.4 tha,
outyielding all other entries and check varielies. This indicates the high yielding
potential of crosses generated from the JaponicalPhilippine Indica cross. This
line, however, was found less resistant to lodging and viviparity, hience, further
re-selection is being done as well as being ulilized as a germplasm for high yield
in the subsequent seasons. ' :

4.2.6 Breeding of a now promising finie for the NCT | (1995)

An elite line, from the cross of HinohikariflR64, yielded 4.67 tha with an
advantage of 27% over the check variely, IR64, which produced 3.67 Uha in the
1995 wet season. _ _

This line resembled variety {R64 in its appearance bul was a bit taller with
longer panicles and less panicle number. It was resistant to lodging. The kernel
quality was exceltent with transiucency. The line was designated as PR26679-
PJ3-1 for further evaluation in the National Cooperalive Trials (NCT I).

4.2 An elite line for cool-efevated areas (1995)

- A cold-tolerant breeding ‘line, designated as PJ 2-83, recorded the
highesl yield of 2.98 t/ha among 23 entries in the 1995 wet season at a Benguet
site. !l outyielded Pinidua (1.0 Uha), the traditional cold-tolerant cullivar, as well
as other highly cold-tolerant lines. This promising PJ 2 line is now included in
the multi-location test of the NCT |, ' :
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4.2.8 Selection of ‘parental donors from Japonica varioties for Irrigated
lowland (1996) ' o

In the choice of donor parents, 108 Japonica germplasms were
evaluated. Of these number, eight produced desirable progenies which are now
in the 1996 wet season (WS) nurseries. Habataki had the most progenies with
|274 tollowed by Hitomebore, 75, dnd Koshihikari, 57. The selecled lines passed

the laboratory screéening for kernel quality. :

L.

Malerials, methods, and results

- A total of 108 Japonica germplasms has been inlroduced from Japan

since tihe 1993 dry season (DS) crop. Thorough examination of these candidate

- parentals was done continuously to document their general chardcteristics.

Careful seleclion of parents was a rule of thumb and prediction of the successful

recoimbination was observed on the number of selected progenies of these

parentals. The list of chosen Japonica parentals with the number of derived lines

selected under irrigated lowland during the subsequent seasons is shown in
Table 1.

Tahle 1. Chosen parentals and the number of derived lines selected for
further evaluation, PhilRice Maligaya, 1996 WS.

Variety | Breeding Line - Yield Trial®

(Japonica) -| Single Line | Family Line AON YT
1. Habataki : g0 103 : 75 6
2. . Koshihikari 0 30 ' 27 “Q
3. Sasanishiki 0 34 0 10
4. Toyonishiki 0 27 0 6
5. Kiyonishiki 0 30 5 0
6. Hinohikari 4 17 0 .2
7. - Kaganebare 4 19 6 0
8. Hitomebhore 54 i8 - 3 0

> AON = Advanced Observation Nursery
PYT = Preliminary Yield Trial
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4.2.9 Evaluation of introduced Japonica varieties in the cool elevated
areas (1996)

Valuable germplasms infroduced from other countries proved useful in
cold tolerance breeding. During the 1996 DS, of the 62 entries evaluated 8 were
selected in Banaue, Ifugao and 9 in La Trinidad, Benguet, based on phenolypic
acceplability and selected agronomic traits. Three varieties, namely: Chubo 8,
Hexi 25, and Hexi 30 were found suitable in both sites, Further evaluation is
being done to confirm the usefulness of the selected germplasms.

(1) Materials and method

Duplicate samples of 62 inlroduced varieties and breeding lines which
had been selected for cold tolerance since 1993 were further evaluated at BSU,
La Trinidad, Benguet and Banaue, lfugao during the 1996 DS. Observations on
seedling vigor, phenotypic acceptability and other agronemic traits were made as
 bases of selection. Table 2 shows the list of the selected materials and their
. origin.

Table 2. List of selected materials evaluated in the cool elevated areas,

1986 DS.
Variety Parentage Crigin Remarks?
1. Chubo 8 L | Sitewah/4" Hokkai 241 ~Japan CT
2. Aikawa - _ Japan - HY
3. Hexi1s - | BLifYungen 135 ‘| Chinallapan | CT, HY
14, Hexi25 | 83-81/KoshihikarifYun Xi 3 | ChinalJapan | CT, HY -
5. Hexi 30 , Todorokiwase/Zhugen 4 Chinallapan | CT, HY
6. PR27402-CR60 { C57/Dian Tian =~ . .Chinra | :CT
| 7. PR27384-CR76 Dian YuW/KE3fIR28 = - - China . | ~CT
8. PR27387-CR98 ' | Gen Dao S ‘China | - CT .
9. -PR27137-CR153 | Dian Ji#/Cheng Re//6 KeTa/ *China - CT, HY
: ' Dian Yu _
10. PR27401-CR183 | Dian Yu Bu/Yuziba/ié KeTai | China CcT
11. PR27396-CR192 | IR54/Yi Zi Ba/lLiu Ke Tai China cT
12. Yungen 79-19 ' - B Korea CT
| 13. WanSan 66 . ' o - : Korea CT

~ *CT - Cold-tolerant, HY - High Yielding
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(2) Results

Among lhe Japonica enlries, 9 were phenotypically acceptable in La
Trinidad and only 8 in Banaue (Table 3). Seedling vigor as a measure of cold
tolerance in the seedling stage recorded a scale ranging from 1-3 {extra vigorous
to vigorous) and leaf color from green lo dark green shade. Plant stature ranged
from 59.5 to 81.5 cm while number of productive tillers, from 12 to 23.5. Three
entries, namely: Chubo 8, Hexi 25, and Hexi 30 were found adaptable in both
sites. Other entries were also selected based on one ¢r more traits such as
adequate growth volume, fertility and earliness. Further evaluation is being done
1o confirm the usefulness of the selected germplasm.

Photo 1. Reaclion of Japonica parentals to seedling cold tolerance, Banaue,
{fugao, 1996 DS.
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Table 3. Phéh_otypic acceplability and other agronomic traits of selected Japonica
varleties, 1996 DS.

' Scedling | Phenotypic | Leaf | Wt | 7L | PnL
ENTRY ' Vigor 2 Accep't)ability Color (c:jn) {l:’o) (c(r'n} Reniarks

La Trinidad, Benguet

1. Chubo8 o2 1 pG | 735 | 235 | 150 Adequate growth volume
2. Hexi15s I 3 06 | 808 | 168 | 155 | Vigorous '

3. Hexi25 i 2 -1 1706 815 203 16.3 Adequate growth volurie
4. Hexi 30 : 2 BT 06 | 790 | 155 | 156 | Adequate growth volume
5. PR27402-CR60 1 3 G | 643|208 | 165 | Good fedility

6. PR27384.CRI6 3 3 G | 595|120 [ 153 |-

7. PR27137-CRISA 1 4 PG | 67.0 | 14.0 | 16.3 | Good festility, non-shattering
8. PR27396-CR192 3 3 PG | 750 | 205 | 21.0 | Good fedtitity

9. PR27401-CR183 2 3 pG | 628 | 163 | 17.3 | Good fertitty

Banaue, lfugao

1. Chubo 8 3 3 PG 75.0 { 153 | 17.8 | Good fertility
2. Aikawa 1 5 5 6 | s1o]| 65 | 195 | Lowtilering
3. Hexi2s 3 3 DG 793 { 168 | 16.3 | Adequale growth volume
: _ | and fertility
4, - Hexi 30 3 3 DG | 718 78 | 160 | -
5. PR27387-CR98 : 3 _ 4 G 653 | 248 18.3 | Panicte weight type
6. PR27396-CR192 5 2 PG | - - |- | panicie weight type
7. " Yunzen 79-19 3 3 DG | 898 | 4.3 | 205 | Adequate growth volume
8. Wansan66 3 3 G 630 | 8.0 | 17.5 | Early, good fertility
3 1102 -extra vigorous 3+ vigorous 5 - normal
b 1. highly acceptable 3 - acceptable . 4105 - fair
S PG - pale green G - green © DG - dark green
d Hi - plant helghl Pal - panicte fength TL - productive tillers
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4.2.40 A highly cold-tolerant - promising hno, PR26670 PJ2 for cool
elevated areas (1 896)

A highly cold- tolerant  line, PR26670 £J2, which showed promising
performance in the previous season tral, also, performed well at selected
locations in the Cordilleras during the 1996 DS,

4 PJ2, which was selected from IRB1 728-48-2-1 (Todorokswase!?Osok)

resembles the mother variely Todorokiwase. 1t is highly cold-tolerant and has|
stable high y:eldmg ab;hty The kernel is translucent Japonica type of good
quahty

(1) National Rice Cooperative Tesls (NCT)

1} Materials and methods

A cold-tolerant line, PR26670-PJ2, was tested for its performance at four
locations in the Cordillera Administrative Region (CAR). It was evalualed along

with another PhilRice promising line, PR27137-CR153 and two cold-tolerant
check varieties in the 1996 DS mulli-localion test of the NCT { (Tables 4 and 5).

Table 4. Elite lines tested and thelir origin.

: LineNaiiety Origin Remarks
1. PR26670-PJ2 PhilRice-JICA Selected from IR61728-
: _ - 4B-2-1
2. PR27137-CR153  Yunnan Agr. Univ. China  Highly cold-tolerant
3. Pinidua {(C) Cordiflera’s traditional cv.  Cold-tolerant check
4._ Gohang (C) Phil. Seedboard variety Cold-tolerant check

Table 5. Test locations, elevations and transp!anhng dates, NCT trials,

1996 DS,
Site Elevation Transplanting
(mabovesealevel) | = date
1. Banaue, lfugao * (EL >1500m) Feb. 9, 1996
2. Benguel State University (EL >1500m)} - Jan 30, 1996
La Trinidad, Benguet o

3. Tublay, Benguel (EL <1000m) . Feb. 15,7996
4. Tinglayan, Kalinga Apayao (EL >1500m} Feb. 19, 1996

* also evaluated in Farmer's field (targe scale cullivalion)
Spacing: 20 x 20 cm
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2} Resulls

In three test locations of the NCT, PR28770-PJ2 and other enlries were
evaluated for yielding ability. PJ2 showed stable yield across locations ranging
from 6.89 to 6.45 tha or a meéan of 596 tha. Highest yield was, however,
obtained in Banaue (6.45 tha). Comparable mean yield was also observed in
PR27137-CR153, "however, yield was unstable, depicting location-specific
performance. Gohang, the cold-tolerant PSB check variely, exhibited better
pefformarice over the test entries only in Tinglayan. [n the farmers’ field, both
entries outyielded Gohang by at least 24% (Fig. 1). '

Fig. 4. Yield performance of PJ2 and other NCT entries on- site,

1885 DS
o TUBLAY
8 8 TINGLAYAN

S 2 1 FARMERS'.

q 4 FIELD

2

£ 2

o L . B

P2 CR153 GOHANG PINIDUA
ENTRY

)  Preliminary Yield Trial (PYT)
1) Materials and methods
One set each of cold-tolerant materials were evaluated in Banaue and

La Trinidad with 15 and 10 enlries, respectively. Table 6 shows the elite lines
after selection in each testing location.

-~ 125



Table 6. Elite lines In the PYT, 1996 DS.

Elite Line

Phenotypic
Acceptability

Remarks

1. PR26770-PJ2-Bt 3 Sister line PJ2

2. PR26770-PJ2-B2 3 Sister line PJ2

3. PR26770-PJ2-BS 1 Sister line PJ2

4. PR26770-PJ2-Bo 3 Sister line PJ2

5. PR26770-PJ2-B7 1 Sister line PJ2

8. PR26770-PJ2-B10 3 Sister line P42

7. PR27137-CR153 3 Introduced from China

8. Gohang {(C) 5 PSB cold-tolerant variety

9. Pinidua (C) 8 Cordillera traditional variety
2) Resulls

In the 1996 DS, comparison of PJ2 sister lines was made to isolate the
master lines. Yield range at La Trinidad was generally lower {4.80 to 5.99 t/ha)

due to moderate infection of bacterial teaf blight at maturity. - The local check,
in Banave,

Pinidua, had - a very lale malurity, hence, was not harvested.
_ maximum Yyields were recorded from 5.80 to 7.09 ttha. The check varieties and
PR27137-CR153, another entry, had lower. yields than the PJ2 lines. Based on

_the overall resull, only PRZS??O PJ2-B5 was discarded among the PJ2 lines.

Table 7. Results of the PYT on PJ2 sister lines, 1996 DS*.

. ‘ Banaug. La Trinidad
Linel Varlety Yield MAT  Ht - PnL  TL Yield THt  PoL TL
. . - {Uha) {DAS)  (cm) {cm) (no) “{Uha) (em) | (cm) {no)
PR26770-PI2-B1 | 6.885 (230%) 174 81 ‘16 A6 | 4.797 {130%) 9t 16 18
PR26770-PJ2-B2 | 6,611 (220%) 175 . 82 - 47 AT | 5.760{156%) . 98 19 23
PRZG??O-PJZ-BS 5.804 (193%) 175 - 8% - .18 ~ 18 |4816(132%) : 95 19 23
PR26770-PJ2-B6 | 7.085 (236%) 175 - 89  -19 19 | 4.975(134%) . 93 21 . 20
PR2G6Y70-PJ2-B7 | 6.191 (206%) 175 - 104 17 147 1 5985 (162%) 92 . 18 18
PR26770-P42-10 | 6.154(205%) -~ 175 . 94 -~ 16 16 | 5693 {154%) 9% - 17 20
PR27137-CR153 | 5.128 (162%) = 175 61 18 9 | 45673{124%)  73° 18 23
Gohang {C) 3.167 (100%) 179 72 ' 18 14 3.700 (100%) .1 - 15
Pinidua (C) very fate, not harvesled

a  MAT-Maturity

Ht - Plant height

PaL-Panicle length
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Photo 2. On-site monitoring of the perfermance of PR26770-PJ2 in the NCT |,
B8SU, La Trinidad, Benguet, 1996 DS. :

Photo 3. PR26770-PJ2 al maturity at a farmers"fiéld in Banaue.
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Photo 4. Panicle of PR26770-PJ2 (right photo) exhibiting complete fertili'ty in
contrast to the sterile panicle of a cold-susceptible rice (left photo).
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4.2.14 A high yielding promising line, PR26679-PJ3-1, for lrrigated lowland
(1996) | | T

In the 1996 DS results, PR26679-PJ3-1 had 9.14 t/ha in the preliminary
yield trial at PhilRice Maligaya, which was comparable to IR72, the high yielding
check with 9.30 t/ha.. However, the kernel quality of PJ3 was better than IR72.
Against IR64, it Is of the same kernel quality but the mean yield of PJ3 was
higher by 18%. .

In the NCT, initial results revealed that PJ3 had a yield higher than IR72
in Nueva Ecija, lsabela, and North Cotabato by 6, 21, 14%, respectively.

(1) NCT
1) Material and methods
. PJ3 was tested nationwide in 10 locations {Table 8) atong with 77 other

entries including maturity checks, PJ3 was under the early maturing group with
IR72 as the check variely.

Table 8. Test locations, NCT I, 1986 DS.

Station ' Location Station Location
1. PRRI Munoz, Nueva Ecija | 6. CPU Jaro, lioilo
2. CVES Sah Mateo, Isabela 7. WESVIARG Hamungaya, Hoilo
3. DES  Dingras, llocos Norte | 8. CMU Musuan, Bukidnon
4. UPLB Los Bafios, Laguna 9. USM Kabacan, N. Cotabato
5. BEST  Pili, Camarines Sur | 10.MES Midsayap, N. Cotabato
2) Resuits

Initial resulls of the NCT | 1996 DS were consolidated in six out of 10 test
locations only. Comparison of yields belween PJ3 and IR72, the malurity check,
showed that they had comparable mean performance. However, in three sites,
PJ3 outyielded the check by 6% (PRRI), 14% (USM), and 21% (CVES).

_ Mean malurity of PJ3 ranged from 103 to 118 days in the transplanting

culture and only 100 days in the direct seeding meithod. Plant heighls were
higher by an average of 8 cm. - No lodging was reported. Field pests were
recorded only in BEST and USM for bacterial leaf blight, Cercospora leaf spot,

- Helminthasporium leaf spot, shealh blight and stemborer but with only moderate
reaction.
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Table 9. Peiformance of PJ3 lit the NCT i, 1996 DS,

Location Lirief Yietd (Uha) | MAT | Ht | TL Reaction to Pests ®
Variety : {CAS) | (cm)? | (no)®
. a
PRRI PJ3 6.679(106%) | 118 99 | 14
- IR72 '6_'.291: (‘100%') 117 :91 16
CVES PJ3 4375 (121%) | 111 | 91 19
- R72 | 3617 (100%) | 116 | 74 | 22
BEST PJ3 3617 { 85%) 114 97 17 .
_ ' 1R72 4.272 {100%) 118 .| 87 20 blb, cls, his, shb, sb
CPU PJ3 4.020( 89%) | 104 | 88 13 . L
- IR72 | 4505(¢100%) | 112 | 84 | 19 -
USM £J3 4.008 (114%) 103 97 12 | blb, his, dii, wh
IR72 . 3.514 (100%) 103 | 92 12 blb, his, dh, wh
WESVIARG PJ3 3.557( 91%) 100 | 94 489 |.
{direct-eeded) | IR72 - 3.892 (100%) 109 | 90 |68z
Average PJ3 4.376{101%) 108 " 94 16%
IR72 4.349 (100%) 113 86 18 -

> MAT-Maturity :
> BLB(b'b)-Balcerial leaf blight, CLS(cls)-Cercospora leaf spot,

Hi-Plant height ~ TL-Productive tiflers per hil

HLSthis)-Helminthasporium leaf spot, ShB(shb)-Sheath blight
DH{dh}-deadhearts, WH{wh)-whiteheads.
Small lefters mean moderate field reaclion
¢ Productive tillers per linear meter
¢ TU's In the direct seeding plol are excluded in the computation of average

(2)  PYT

1) Materials and methods

Ten entries including maturity checks were evaluated in the PYT, 1996 -
DS at PhilRice Maligaya. The advanced linés were progenies of Koshihikari,
Habataki, Sasanishiki, and Hinohikari. Identified promising lines are intended for
multi-location lrials. Vable 10 shows the selected elite lines, their origin and

parentage.
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Table 10 Elite lines and check varieties for irrigated lowland in the PYT

1936 DS.

LineVarlety* | Crlgin . . Parehtage/Remarks

.| PR26679-£43 PhilRice-JICA F s Hinohikari/IR64
PR26668-29-2 PhilRice-JICA s Habataki/PSB Rc 10
PR26673-6-3 PhilRice-JICA Fe Sasanishiki/lR64
IR72 (C} _ IRRI " { Early maturily check
IR68 (C) _ IRRI o Medium-early malturity check
IRG4 (C) ' IRR! o Kerne1 quallty check

*Sown; Dec. 24, 1995 Transpfanled Jan. 16, 1896  Spacing: 25x20 cm Replication: 2

2) Resu!ts

Five elite lines, mciuding PR26667-PJ3-1, were evalualed along with
IR72, IR68, and {R64 as the check varieties. Among the entries, PR26673-PJ3-
1 showed salisfactory agronomic traits. It gave a yield of 9. 1 Vha, comparable to
that of IR72 with a yield of 8.3 t/ha. The apparent kerne! quality was beller by
1.5 points than IR72 and comparable to that of IR64. Moreover, it produced
19% higher mean yield than IR64. . PJ3 also exhibited longer panicle, taller
stature, and heavier 1000-grain weight than all the other test entries. The other
high yielding line but with unacceptable grain size, PR26668-29-2, will be further
re-selected in the breeding rows (Table 11).

Table 11. Performance of elite tines in the PYT, 1996 DS*,

Linefvariety MAT | Ht | PaL | TL | Yield YA 1000 | AKQ
(DAS) | (cm) | {cm) | (no) | (kgtha) [ 9) | 20 | wt(g) [ (SES)

PR26679-PJ31 | 116 |73 241 '16: 0.114 97 | 119 258 50
PR26668-29-2 119 68 230 | 20| 9375 | 100|123 | 190 58

PR26673-6-3 117 67 230 | 20 | 8.854 94 | 116 | 245 6.0

IR72 (C) 119 |65 |240 | 19 | 9375 | 100 | 123 | 244 | 65
IRG8 (C) 120 |84 [209 | 15 | 8984 [ 96 | 117 | 308 | 6.0
IR64 (C) 119 les |248 | 19 | 7651 | 82 |100 | 260 | 50 |

{ Y MAT-Maturity  Ht-Plant height  PnL-Panicle length  YL-Produclive lillefs per hill
YA- Yiéld advantage 7} {R72 = 100% 2} IR64= 100%
1000 wt- 1000 grain weight o © AKQ-Apparent kernel quality,
- SES- Standard Evaluation Scale: 5-Fair, 8-Poor
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PR26679-PJ3-1

% Brown Rice Recovery: 70.9
% Milling Recovery: 63.5
Grain Size (L-in mm}. 6.9 (L)
Grain Shape (L/W): 3.2 (S)

ok LT

Photo 6. Physical grain qualily traits of PR26779-PJ3-1.
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4.3

_ Soils and Fertilizers

4.3.1 Rice yield and nitragen fortilization in the Philippines (1993)

In Central Luzon, improvement of fertilizer management is more
“important than increasing the amount of fertilizer.

In Central Visayas, improvenment of fertilizer managemenl and increased
fertlhzer afe lmporlanl

n Mindanao ncé production is 'mosl profitable and: yield can be
mcreased by increasing the amount of festilizer.

~ The training of farmers in femhzer mahagement is very lmporlant
4.3.2 Nitrogen fertility management {1993)

- Sail nitrogen fertility in Nueva Ecija is comparatively high and the soil can
_supply 73-101 kg/ha of nitrogen or more.

4.3.3 Simplified method of iﬁlrogen fertility (1993}

Total soil nilrogen was not a criterion of nitrogen ferility of soil.
4.3.4 Characteristics of rice growth (1893)

Growlh of PSB Re2 and PSB Rc6 from the first to the seventh planting
were divided into two groups. Orne group was characterized by the slow
increase in plant height and many tillers and panicles. The other group had a

higher rate of increase in plant height but low number of tillers with less panicles.

Low yield of PSB Rc? at the seventh planting could be die to low number
of tillers which produced less panicles.

4.3.5. Rice yield and nitrogen fertilization in the Philippines (1994)
(1) Characleristics of regions

Cenfral Luzon, Cagayan Valiey, Weslern Visayas, and Southern Tagalog
are currently the main rice production areas. Norlhern and Southern Mindanao

apparenlly have the potential as main rice production areas in the fulure.

Nueva Ecija has higher yield during the dry season, while other provinces

- such as Camarines Sur, lloilo, Bukidnon, and Davao del Norte have higher yields
. during the wel season bul relatively low yields during the dry season.
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{2) Characlerizallon of Central Luzon and the Bicot Regio‘ﬁ based on
cuitural management -
. In Central Luzon, direct-seeded rice generally receives higher amount of
nitrogen {N) than transplanted rice but without correspanding yield increase.

N ferlilizer efficiency (yield/N applied) did not differ among the different
frequency of fertilizer applications or among fertilizer combinations.

_ In Calumpit, Bulacan, land preparation for dry season c¢ropping is ustally
done 22 days before lransplanting, but actual dates range from October 10 to
- January 10, Rice yields, regardless of timing of second fertilizer N application, -
generally do nol vary. - o

4.3.6 Nitrogen fartility measurement (1994)

Nitrogen mineralization patterns and the amouint of nitrogen mineralized
vary with soil samples of the same soil type but differences were nol significant,

Effeclive use of nitrogen in fertile soil could 'give higher yield wilhout
nilrogen fertilizer application. '

Air drying of soils is very important in N mineralization, This could be one
of the reasons why rice plants utilize more soil N during the dry season than

during the wet season, hence, conlributory to high yields.

4.3.7 Local difference in climatic condition (1994)

High yields in Central Luzon could be parlly explained by higher sofar
radiation in the region. High yields in Northern and Southern Mindanao could be
partly due to differences belween maximum and minimum temperatures and -
tower minimum temperature.

1438 Growth characteristics of rice (1994)
The duration of green leaf weight accumulation was lo'ng'er in the dry
season than in the wet season. Longer duration of green leaf weight

accumulation usually resuits in greater dry matter accumulation.

_ Dry malter weight of the rice plant during the growing period could be
astimated by using plant height and tiller number.
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- 4.3.9 Modelting development process of the rlce plant (1994)

_ Using the pa_raméters generated from {wo separate experiments which
- were conducled in Japan and in the Philippines, a growth model in combination
with the Davelopmental Stage (DVS) model was developed. An added feature of
the new model is its capacity to predict leaf area index (LAY) and dry malter
accumutation (DMA) under varying nitrogen (N) applications. The estimated LAl
and lop dry matter values using the new model showed good fitness with actual
values obtained at both sites. ' .

4.3.10 Growth, yield, and nitrogen use of t'ransp!an'ted rice'(1_995)

The use of proper rales and timing of nitrogen (N) fertilizer application
could help increase grain yleld and N use efficiency. Hence, field studies were
conducted 1o determine the influence of different rales and timing of N
application on growth, yield, and N use of PSB Rc¢2 and PSB Rc6. Results from
field studies showed that low grain yield during the wet season can be explained
by the low drain production efficiency as influenced by lowar solar radialion and
tow supply of mineralized nitrogen from soil. Nitrogen fertilizer uptake efficiency
increased with nitrogen split application. Crop growth rate {CGR) increased with
nitrogen fertilizer. Nitrogen content of the' plant strongly affected CGR and
_produclivity. Crop growth rate at increased N was influenced mare by leaf area
development than by net assimilation rate.

4.3.11 Assessing soil nitrogen fertility by biological and chemical methods
{1995) -

The amount of mineralized soil N by incubation method (biological
method) at 30°C increased with decreasing soil moisture content. Nitragen
‘uptake of rice plant under no N fertilization was almost equivalent to the
calcutated anmount of soil N mineralized by fresh soil incubation. The amount of
available N estimated by chemical method showed a posilive relationship with
mineralizable N obtained with incubation method.
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4.3.12 lmprovement of nitrogen fortilization (1996)

in order to increaseé grain yield of PSB Rc6 (early maluring variety), it is
important that initial growth is acceleraled after transplanting for increased dry
malter production and N uptake until panicle initiation stage. "For PSB Rc2
{medium maturing variety), it is essential that the N content of the rice plant is
maintained unti! the latter part of the vege!ahva growth slage to-maintain tiller
number. :

(1) Methods

During the 1996 ‘dry season (DS),  nitrogen (N) ferlilizer treatments
included 6 levels fanging from O to 180 kg/ha, and 16 methods of application. In
these field studies, N fertitizer was topdréssed during the tillering stage in order
lo increase N fertilizer uptake ‘efficiency and the gra:n production efficiency as a
-function of N. "Canopy leaf color durmg the growing period was measured with
leaf color scale {Fuji Film Co.) _ .

(2)  Results

a) Grain yield of PSB Rc2 was highest at 8.4 t/ha with N fertilizer rate of -
180 kg/ha and 5 split applications. Grain yield of PSB Rc¢6 was highest at 8.0
t/ha with N treatments similar lo PSB Rc2 (Fig. 1).

b) Grain yields of PSB Rc2 and PSB Rc6 showed positive relationship
with total grain number and panicle number (Figures 2 and 3. To obtain grain
yield of 7 t/ha or more, panicle number should be more than 3?0 per m? for PSB
Rc2 and 460 per m? for PSB R¢6.

¢) Topdressing with N fertiizer during tillering stage was effective in
achieving a reasonable tiller number. Uptake efficiencies of N fertilizer applied at
basal, tilering stage, and pamcie initiation’ slage were 34%, 49%, and 71%,
respectively.

d) Grain yield increased with increased N uptake (Fig. 4). For PSB Rc2
and PSB Rc8, the range of N uptake requirement for grain yields 0of 3, 5, 7, and 8
t/ha were 40, 55-65, 100-110, and 150-160 kg:’ha,_ respectively. ‘

e) To obtain grain yields of 7.5-8.5 tha, it is reéomme‘nded that the leaf -
color value during tillering stage is maintained at 4.5 or more, and around 4 at
the panicle initiation stage (Fig. 5).

f) * To achieve grain yield of more than 7 t/ha for PSB R¢2, the above-
ground dry weight of the rice plant should be 4-5 tha and leaf area index (LAI) is
3-4 at the panicle initiation stage. For PSB Rc8, the above-ground dry weight
should be 3 t/ha or more and LAl more than 3 at the panicle initiation stage.
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Fig 1.” Grain yields of PSB Re2 and PSB R¢6 during the 1996 DS.
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Fig 5. Canopy leaf color during the rice growing period for PSB Rc2 and

PSB Rc6. P! is panicle initiation stage. Grain yields in t/ha
are indicated.

—~ 143~



4.4

4.5

Improvement of Cropping Patlern

4.4.1 Recommendation on high yielding rico cultivation In rice-based
cropping systems (1994)

Using the Estimation of Nitrogen Mineralization in Soils (ENMS), and
Ntirogen Fedlilizer Application (NA) and Village Depth Recommendation System
(TDRS) models, a fertilizer recommendation at different tillage depths was
formulated for the RBFS on-station experimental area. The model will be used in

: other RBFS on-farm research sﬂes

442 Recommendation on high yleldmg rice cuitwation on rice-based

© cropping systems (1994)

Us:ng the mineralization and uplake patlerns generated during the 1995
WS as inputs in the ENMS and NA-TDRS models, an optimat nitrogen fertilizer -
managemenl recommendation at different tillage depths was established for PSB
Rci4 planted in Maligaya vertisol. An incubation experiment is cuirently being
conducted to establish nitrogen mineralization patterns of rice- based cropping
areas in llocos Norte.

Integrated Pest Management
451 Procedures on IPM research presented {1993)

Procedures for fulure research on Integrated Pest Management (I1PM)
were presented based on the discussion of the present situation of IPM

- research.

'4.5.2 Golden apple snail ecology on direct seeded rice (1995)

Golden snail migration was observed wﬂh[n a few days after mtroduchon
of irrigation water. The application of niclosamide suppressed the snail
population resulting in less damage lo rice seedlings. Metal screen prevented
the migration of the marked snails into the rice paddies and also reduced the
golden snail population to 0.50 snails/m.
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4.6

Farm Mechanizatlon

4.6.4 Development of Mallgaya rice reaper (1993)

A new protolype of the rice reapér using rotary cutter was devised and is
now under fabricalion. -

'4.6.2 Development of the Maiig'aya tice reaper (1894)

- Fabrication of the first protolype was coivipleled and rice reaping trials
were done in the field.  Initial lests showed that only single row cutting was
satisfactory while clogging and scaltering occurred during conveyance and
release of the cut plants. Suggestions for improvement, especially on the critical
design parameters, were worked out in the second prololype design, the
fabrication of which is 90% complete.

4.6.3  Development of power tiller-mounted direct seeder {1994)

A new prolotype mechanical seeder attached to the power tiller was
conceptualized and is now under fabrication.

4.6.4 Development of the Maligaya rice reaper {1995}

The second protolype of the Maligaya rice reaper was: completed for
reaping trials and fine-tuning modifications. - Performance tesls of the working
prototype showed that at 2.8 knvh forward speed, it could reap a hectare of
standing rice crop in 6 hours, Grain shatter loss ranged from 0.5-3% of field
yield. A 100% cutting mechanism efficiency was achieved as percent missed
{uncut) hills was reduced from 13 to 0%. A satisfactory windrow with a 90° crop
release angle was also atlained. Height of remaining stubbles ranged from 120-
200 mm,

4.6.6 Development of a power tiller-mounted direct seeder (1995)
Fabrication of the first protolype was completed. Several field trials were
conducted to assess the needed refinements to further improve the prototype.

From these observations, a second prototype was developed, fabricated and
initially tested.
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4.9

4.10

Grain Quality Evaluation
4.71 Sensory and physicochemical evaluation of graln qualiiy' (1994)

A sensory evaluation scoring system was designed to profite the eating
qualily of rice. Rapid and more accurale methads of physicochemical analyses
for grain quality were also introduced. These included procedures for molsiure
content determinalion, milting degree, rice freshness assessment, and lests for
cookmg quality.

: Biotechnology

- 4.8.1 Anther culture for ric'eliniprovem'én't (1994)

- The rice ‘anther ‘culture - project of PhilRice was reviewed and
recommendations were made based on the review. New methods in anther
culture were introduced. A scheme in handling anther culture matenals was also
proposed.

Farm Management -

494 Design and deve!dpmellt of mathematical prdgrammlng for farm

management model analysis (1995)

A mathematical programming software éalled Micro-NAPS was designed
and developed from the original Japanese version: for the use¢ of PhilRice
researchers. This user-friendly pull-down menu software can be used as a

- decision-aid tool to handle various farm management problems, ranging from

simple linear programming problem to a complicated ‘stochastic - quadratic
programming model. A user's manual and a system reference manual were also
written for ease of operation and technical assistance to users,
Training and Extension
4.10.1 Tralning course on video production {1993)

Fifteen PhilRice staff have galnediimproved their basic knowledge and
skills on the wlilization of video for the produclion of technology transfer
materials.

4.10.2 Rice production and promotion trainihg prograﬁl (1995)

A PhilRice-JICA Collaborative Rice Production and Promotion Traiping Program

was conducted on 12-22 February 1996 for 30 participants from the National Rice R&D
Network in support to the Ginlong Ani Program for rice of the Bepartment of Agriculture
(DA). This training was undertaken to update the critical mass of master trainers on the
latesl breakthroughs in rice production and technology promotion.
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V ANNUAL PLAN OF THE
TECHNICAL C.OPERATION
FOR 1997

1. Technical Cooperatlon Activities

‘Tentative Schedule of Imp1ementatlon (Itemuzed)

Fleldiitem

1997

Plans for 1997

1. Research and Training Pian
1) Research Planning

a. Evaluation of present
research work

b. Emphasis of reséarch
subjects

Dy Etfective Training Design

8. Effective application of
exlension materials

b. Efficient transfer of newly
developed technolegy

an | Feb

MarlApe pay Pun {ul

{Completed)

Direction of research and development and
subjects

{Completed)

Evaluation of technology transfer system

2. Varietal Improvement .

1) Development of high yielding
varieties with excellent grain

 qualily and resistant lo pests .
and diseases for specific agro--
climatic conditions in the
country

a. Sefection of mother plants anid|
“evaluation of crosses '

b. Hybridization

¢. F1 raising test

Determina!ion of genetic polentials with 160
Japonica/ndica varieties in dry season (D3).

Hybridization of 25 crosses in DS for the
incorporation of desirable genes into the
teading variglies focusing on  the’
Indica/Japonica crosses.

Verification of ¢a. 25 F1s in DS.
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Fieldiitem

1997

Plans for 1997

{dan

Feb

Hun

Hut

d_ Tndividual and pedigrea
seleclion

e. Perforimance test

1. Development of parental lines
with Tungro resistance

2) Development of rice cultivars for
cool elevated areas which are
high ylelding, with excelteat

. grain qualily, resistantto -
shatlering, and responsive lo
tow levels of ferilizer

a. Hybrldrzahon by means of
recursrent crossing

b. Individual ang pedigree
selection

¢. Performance tesl

Mar[Apr May

“{rails

.Smg?e p!ant selectlon on 24 F2~3 hybrid
popu!auons Hybné - bulk nurseries  for
generation advance on ca. 180 F 2 gin DS,

Pedigree-lina selection’ on the ca. 400 Fa-g
single lines of ca. 25 crosses and ca. 400
F4-g family lines of 30 or more crosses in
DS.

Te'sls of growlh/yield performance on ca. 50
elite lines in DS, with special regards on such
as  plant lype, diseases/insecls
occurrence, yield, kernel quality, ele.
Hybridization of ca. 15 crosses in DS, aiming
to incorporale the Tungro resistance genes
inlo Ieadmg varielies. :

Venf cation of 10 or more Fq p!anls in DS,
Some of the Fis will be used for further
recuirent crossing.

On-site breeding  in Tungro-hol spots in
Cotabato and Isabela: Tungro screening on
ca. 10 hybrid populations of £3~7 and ca.
100 pedigree lines of F4~8 in DS.

Perormance lests on ca. 5 elite Tungro-
resistant Fnes on-site in DS.

Hybridization of ca. 20 crasses in DS,
featuring highly cold-olerant Japanese and
Chinese varieties as donors,

Versification of ca. 20 F1s in DS. Some of the
F1 will be used for further recurrent crossing.

On-site breeding al cool elevated sites in
Banaue, Hugao and La Trinidad, Benguet:
single-planl selection on ca. 5 segregaling
populations and lina selection on ca. 100
breeding lines in DS, ’

Tesls on several elite lines al cool elevated
sites in DS,
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Fleldiitem T Tager. Plans for 1997
Jan|Feb Mar Apr May Bun Hul L

3" Soils and Fertilizers

1) Development of ferlilizer
management technology for
various agro-climatic condi-
tions in rica growing areas.

a. Analysls of past data in méin : (Completed)
‘rice production areas. : B

b. Classification of the nitrogen | i ' (Completed)
uptake patteins of rice plant : ' :
al different fettilizer levels.

c. Delermination of the nitrogen | - ; _ | @Comyleted)

fertiiity of soits by biological
mt_a!hod.
d. Development of simple : {Completed)

method of determining the
pilrogen fedility of soils,

e. Development of nilrogen : Field idals on different nitrogen fertilizes

fertilization technology management to altain higher grain yield will
be undedtaken during the dry season.
Emphasis will be on dry iatter production and
nitregen uplake pattern during the veqgelative
growth stage.

2} Establishment of models that
will predict responses of rice
growth with different levels of
feditizer application

a. Analysis of the meteoro- {Completed)
logical dala in main rice
preduction areas.

b. Determination of the growth] {Completed)
parameters of rice :
c. Establishment of crop | ' - | Continuation of the development of crop
models models. The new model lo predict rice yield
under varying nitregen (N) applications will ba
developed.
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Field/fiem

1997

Jah FebfMar

ApT

fay un ol

Pla'ns'fo'r 1997

. Agronomy, Planl Protéction,

- Agricultiral Machinery, and
other fields (Shorl-term experls
dispatched)

1} tmprovement of cropping
pallems

2) Integrated insect pest
management

3) Farni mechanization

4) Other fields

{Compleled)
Compulerization of data concerned fo IPM.

Develqpmerit of paddy seeder.
Development of rlce reaper.

Impiovement of farmt management.
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2. Dispatch of Japanese Ekperts

- 1897 ' -
Month Jdan Feb { Mar | April | May | June | July

1. Long-term Experts
1) Team Leader -

2) Coordinator - R B - o -

3) Varietal Improvement '
4) Soils and Fertilizers N S VU I R A O DO

2 - Short-term Experts in the

field of _
1) Agricullural Machinery e | o |___
(Rice Reaper) o :
2} Agricultural Machinery ® o ___ e
(Paddy Seeder) '
3) Entomology @ |lo |t
4) Farm Management @ |0 __ 1| [
5) Agricultural Extension o e
@ ' SubmitAl Form O Agreement ___: Assignment Period _ :Extensionor Replacement
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3. Training of Philippine Personne! in Japan

- Proposal will be prepared for two participants.

4. Provision of Machinery and Equipmentin FY 1997

[1997

Month | Jan | Feb | Mar | Aprif | May | June _Juiy
1. Purchased in Japan . |

2. Purchased in the Philippines

[+

. Brought by Short-term O-—X|O0—|—X
Experts O4—X|
O—+f—A :
: O0—X
O : Purchase order O : Shipping X : Arrival at PhilRice
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V)

APPENDICES

Appendix 1. Japancse experts and their Filipino counterparts in the technical cooperation project.

FIELD OF EXPERTISE,

JAPANESE EXPERT

TTTFLIPINOG COUNTERPARTS

A Lml_g-!erm

Research and Training
Planning :

Rescarch and Training

Plant Breeding

Soils and Fertilizers

Dr. Hitoshi Takahashi

Mr. Masaru fmamura

Mr. Susumu Mizuno
Mr. Tashio lto

Dr. Koji Yoshida
Mr. Teruhisa Motomatsu

Dr. Santiago R. Obien
Executive Director

Mr. Roniid A. Betonio
Deputy Director

Ms. Lteanor L. Refates
Chief, Administrative Division

Ms. Virginia F. Recla b
Head, Planning & Coliaborative Programs Office
(PCFO)

Engr. Fulito U. Bautista
Chief Science Research Specialist and Scieatist |
PCPO

Mr, Hilario C. dela Cruz, Jr.
Chief, Plant Breeding and Biotechnology Division
(PBBD)

Ms. Thelma F, Padolina
Senior Science Research Specialist, PBBD

Mr. Reoando Q. Solis
Senior Science Research Specialist, PBBD

Ms.._ Emily R. Corpue
Science Research Specialist, PBBD

Dr. Rofando T, Cruz :
tead, Agronomy and Soils Division {ASD)

Dr, Pampe C. Sta. Cruz . ‘
Chief Sciente Research Specialist, ASD

Dr. Teodula M. Corton
Supervising Science Research Specialist, ASD

Mr. Wilfredo B. Collado
Science Research Specialist, ASD
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: FIELD OF EXPERTISE

“JAPANESE EXPERT

“FILIPING COUNTERPARTS

Mr. Rino R. Valdez®
Science Resedrch Specialist, ASD

Ms. Jacqueling A. Prudente
Science Research Analyst, ASD

Mr. Fernando D. Garcia
Science Research Specizatist, ASD

B. Shortterm

Agricultural Machincry

Audiovisual Technology

Entomotogy

Biotechrology

Agricultural Mackinery
(Rice Reapen)

Enge. Hirdyuki Takahashi

Mr. Maszo Yoshida

Dr. Hiroo Kan’ne

Mr. Muncloshi Aikawa

.F,ngr. Tatsushi Togashi

Engr. Fulito U, Bautista .
tHead, Rice Engineering and Mechanizition Division
(REMD) ' '

Engt. Bernardo D. Tadeo
Senior Science Research Specialist, REMD

Ms. Karen Lloisa T. Barroga
Senior Science Research Specialist
Technology Transfer Depatment (FTD)

Mr. Roger F. Barroga
Supervising Science Research Specialist, TTH

Di. Victor P. Gapud
Program Lcader, Integrafed Pest Management (iPM)

Mr. Asthur R. Baria ¢
Sciénée Research Specialist
Crop Protection Division (CP'Y)

Mr. Vic V. Casimero
Senior Science Research Specialist, CPD

Dr. Nenita V. Desamero _
Supervising Science Research Specialist, PBBD

Ms. Cyathia Ib. Andaya
Senior Science Research Specialist, PRBD

Engr. Bulito U, Bautista
Head, REMD

Engr. Manuel Jose Regalado
Senior Science Research Specialist, REMD

- - 4
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FIRLD OF EXPERTISE

JAVANESE RXPERT

Fi Lﬂ’[NO COiJNTiQRPA RTS

Grain Quality Evaluation

Crop Modelling/Physiology
Instrumentation

Agronomy .

Instrunmentation

Agric{lhural Machinery
{Paddy Seeder)

Grain Quality Evaluation

Entomotogy

M. Toshio Ogawa

Dr. Masaharu Yajina

Mr. Mikio Takagi

Dr. Birokazu Sumida

Mr. Yoshimitsu Oodaira

Engr. Noboyuki Sawamura

Dr. Ken'ichi Ohisubo

Ds. Takashi Wada

Mr Jamies A, Pallndol

l!ead Rice Chernistry and Food Science Division

(RCFS)

Ms. Nanette V. Zulueta
Science Research Specialist, RCFS

Ms. Bvelyn M. Herrera
Science Rescarch Analyst

Dr. Pompe C. Sta. Cruz.
Chief Science Research Specialist
Agronomy and Soi!s Division (ASD)

Dy, I'codula M. Corton
Superwslng Scicnce Rescarch SpCCIalISI ASD

Mr. Rolando O. Retales
Senior Science Research Specialist, ASD

Ms. Madonna C. Casimero
Science Research Specialist, ASD

Engr. Evangeline B. Sibayan
Sentor Science Research Specialist, REM

Engr. Bernardo D. Tadeo
Senior Scicnce Research Specialist, RFMD

Engr. Joselito A. Damian ) )
Science Research Specialist, REMD

Mc. James A, Patindol
iHead, Rice Chemistry and Food Science Division
{RCFS)

Ms. Nanette V. Zuluéta .
Science Rescarch Specialist, RCIFS

Br. Hilario D. Justo
Head, Crop Protection Division {CPD)

M. Vic V. Casimero
Senior Science Research Specialist, CPD
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[ Farn Management

Agnculluml Extension

Entémotcgy

Agro-economics

1" Dr. Teroaki Nanseki

Mr. Kunio Koyama

Mr. Masaichi Tserumachi

Mr, Jinzo Saito ‘

Dr SegfredoR Serrano

Chief, Social Sciesice and Pol:cy Rcsearch Dw:s:on
(SSPR)

Dr. Sergio R, Francisco
Supervising Science Research Specialist, SSPR

Ms. Zyla C. Macasich
Chief, Training Division
Ms: Matitdé Coidzon A. Puetto

Science Research Analyst, Training Division

Dr. Hilatio D. Justo
Head, Crop Protection Division(CPD)

Mr. Gerardo F. Gstoy _
Senior Scietice Research Specialist, CPD

Mr. Ronilo A. Bereato
Depuly Direclor

Pr. Segfredo R. Serrano
Chiel, Social Science and Policy Research Division
(SSPR)

Dr. Jacinto F, Fabiosa
Research Fellow, SSPR

' retired, March 30, 1996
* on study leave

i iransferred December 15, 1999

resugned May 1, 1995
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Appendix 3. Philippine Rice Research Institute, Corporate Operaling Budget, FY 1992-1 998.

PARTICULAR

“AMOUNT (8 000)

1992 1993 1994 1995 1996
A. General Administrative & Support Services 16,575 23,902 24,069 26,623 25,110
B. Supporl to Opc'r_aiions . _ : _ _
Seed Production & Health 5,114 6,147 4,737 7.821 14,778
Farm Operations 1,743 : 5,91_3 2,600 2,475 - 2,713
Sub-total | 6,857 8,260 7,337 10,296 17,491
C. Operations |
Research: _ : _
Rice Varietal Improvement 12,697 1,613 - 15,304 16,606 21,092
Planting & Fertilizer Management 5,703 -5,827 10,045 9,839 9,800
Rice-Based Farming Systems 1,281 1,145 2,165 1,485 1,820
lntegrated Pest Managerment - 4,859 4,45} 8,912 11,258 11,694
Rice Engineering & Mechanization C 2,892 -2,539 4,924 4,721 6,516
Social Science & Policy Rescarch 2,081 1,994 3,972 2,491 4,335
Rice Chémistry & Food Scignce 1,668 §,502 4,450 2,547 4,968
Sub-tb!a] 34,181 29,071 .50,2?2" 48,950 60,225Y
Technology Transfer
Technology Demonstration 8,283 5,193
Training 3,457 6,767
Communication & Publication 4909 6,696
Sub-total 7,281 0460 | 23438 16,649 18,656
Suppott to the Network 1,800 | 34,2997 5,541 10,014
TOTAL 61,804 | 724931 139415 108,059 131,496

Y Includes congressional initiative of P8.5 M (Net of 15% reserve)
¥ [acludes congressional initiative of RS M (Nel of 15% reserve)
“ {ncludes congressional iniliative of £17.0 M (Net of 15% rescrve)
¥ Includes congressional initiative of 16.0 M (Net of 20% réserve)
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