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CHAPTER 6
FEASIBILITY STUDY OF TAZEH ABAD IRRIGATION AND DRAINAGE PROJECT
6.1 Existing Conditions of the Project Area
6.1.1 Natural Conditions
D M eteorology
1 Climatic Conditions

The Tazeh Abad Scheme is situated at the north-east part of the study area, in the area covered
by the Aq Qala meteorological station, according to the division utilized in this study by the
Thiessen method. The study area has the following meteorological characteristics.

Meteorological Characteristics of the Aq Qala St. (Average)

Item Jan | Feb | Mar | Apr May Jun Jul Aug Sep | Oct | Nov | Dec | Totd

Rain (mm) 412 | 444 | 460 | 342 | 402 12.7 9.4 126 | 226 | 38.0 | 47.3 | 52.7 | 401.3

Temperature (°C) 99 | 157 | 183 | 223 273 | 320 | 312 275 | 224 | 171 | 125 | 9.2 20.5

Evaporation (mm) | 58.7 | 724 | 97.6 | 1379 | 196.7 | 227.3 | 213.6 | 1795 | 1144 | 87.6 | 60.2 | 53.4 | 1452.3

Humidity (%) 73.0 | 763 | 787 | 845 84.7 845 | 831 79.3 729 | 75.0 | 733 | 75.0 | 784

2 ETo and Effective Rainfall

The referential evapotranspiration, to be used in the calculation of the necessary irrigation
water, was calculated from the measurement data of evaporation (class A tank) as shown
below. The value of the constant utilized for the calculation was the one recommended by the
FAO with the value of 0.65. The next table shows the ETo and effective rainfall.

ETo and Effective Rainfall (mm)

Station Jan | Feb | Mar | Apr [May | Jun | Jul | Aug | Sep | Oct | Nov | Dec [ Annual

Bah | ESf | Far | Ord | Kor | Tir | Mor | Sha | Meh | Aba | Aza | Dey | Sum

ETo (mm) 38.1(47.0 | 63.5|89.6 (127.9/147.8|138.9(116.7| 74.4 [ 56.9 | 39.1 | 34.7 | 974.6
Effective Rain (mm)| 14.7 [ 16.6 | 17.6 | 105|14.1| 0.0 | 0.0 | 0.0 | 3.6 (128|184 | 21.6| 129.9

mm Aq Qala St.
150

The effective rainfall, also for the calculation of

the irrigation necessity, was calculated by the |, .4/./ l\,Lj:l

empiricd formula of AGLW/FAO. The | o[ *—*—%—e—0.
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month
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year. Thisregion isthe most dry areain the Study Area.

(2 Hydrology

GOLESTAN
DAM 1
Araz Kose River

1 Surface Water

Ghazzagly St.

The Tazeh-Abad 1&D Scheme is located just downstream of the VOSHVGIR
Zaringol river. It means that the water available for this area comes | ey J2ze e
from the Voshmgir dam and Zaringol river. The right figure shows a | —=== T °;
schematic view. Bzl Abad River
Aq Qala o Qala st
So, the water availability for the target area shall be as follow: G::n“:::n T
Scheme [\2

Caspian Sea

Estimated Available Discharge
(MCM)
Month Oct [ Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Annual
Voshmgir Dam 08| 06| 04|04 ] 07| 22| 60 58 | 36 | 64| 51 | 20 34.0
Zaringol River 02 |123|21|44|68|76| 57 | 82 |04]00]|]00]|10]| 388
Available Water | 1.07 | 2.87 | 248|481 |750|9.81|11.71|13.98|4.06| 6.38 | 513|297 116

2  Groundwater

There are only 8 wells constructed and used for irrigation in the scheme area. The
characteristics of the well are asfollows:

Wellsin Tazeh Abad Area

No Construction DiS(_:harge Irrigated Area »
Year (l | t/S) (ha) Well Location n Tazeh Aba Igetion Scherme

1 2002 5 27

2 2000 5 19 ’3

3 2001 5 14 e :

4 2001 5 21 . : -

5 1974 2 11

6 1991 5

7 1989 3 65 |
8 1975 2 10




3)  Sails

The present conditions of the Soils in the Tazeh Abad Project Area were analyzed using the
data and information collected through the following soil surveys:

1. Soil Survey by the Golestan Agriculture Organization
2. Soil Survey by the Soil and Water Research Institute
3. Sail Survey by the JICA Study Team

The results of soil anaysis carried

out in September 2002 are shown

in Table 6.1.1. The salinity and

alkalinity contours drawn based on

Soil Survey by the Soil and Water Jer
Research Institute® is shown in the § 1
figure .The soil characteristics

analyzed based on the above three

soil surveys are summarized as

follows:

Semi-detailed Soil Survey in Tazeh Abad Project Area (1989)
In Tazeh Abad project area, pH of the soilsisin the range of 7.5 to 8.1. In general, the salinity
of the Project Areaisin a severe (S3) level in the western part of the Project area, where as
the eastern part of the Project Area has salinity in the moderate level (S2). Only some areas,
which are close to the Gorgan river and has been irrigating has the salinity isin alower (S1)
level because of regular irrigation and drainage. Sodim Adsorprtion Ratio (SAR) varies from
alow level of 9.1(Al) to asevere level of 48.4 (A3). The akalinity level is aso higher in the
western part of the compared to eastern part of the Study Area. Both EC and SAR values
increase at the bottom layers of the soils.

In regard to the fertility status of the soil, the CEC values indicate that the soils have a low
(CEC<15) to moderate fertility (CEC<25). In the top layer of 0-30 cm, the levels of Nitrogen
and Phosphorus are in the low to moderate level where as the level of K is normally in the
higher level.

! Reference : Ahmad Mossavati, and Mohd. Yousef Naseri, Soil studies and semi-detailed land

classification of Habibishan Dam Region of Gorgan-Mazandaran Province, 1989.
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Table 6.1.1 Results of Soil Analysisin Tazeh-Abad Project Area (Sep 2002)

Sa,‘\lg‘?'e Depth | pH | EC | sAR Asl’ak' a/Ii cec |caco,| oc Tifa' (Ata) (A}f/a) Cations (meg/l) Clay | Silt | sand o
) Classification
(em) (mSfom) om0 | 06 | ©o) | pom | pem | na (M S| 00 | 00 | o9
wleoleleolole|l ole|lolw|lwloa[@e 66| 69
L1-1 | 0-30 1.7 7.2 9.1 S1Al 18.0 155 | 126 ( 013 | 85 | 320 | 50.0 | 60.0 | 110.0 20 72 8 Si-L
L1-2 | 3060 | 7.6 7.9 106 | S1A1 17.0 205 | 048 | 005 | 35 | 180 | 60.0 | 640 | 124.0 6 90 4 S
L1-3 ] 6090 | 7.6 9.3 144 | S2A2 16.0 150 [ 043 | 004 | 35 | 176 | 80.0 | 620 | 1420 - - - Flocculate
L2-1 | 0-30 7.9 29.1 43.0 | S3A3 12.0 155 [ 037 | 0.04 | 45 | 260 | 325.0 | 114.0 | 436.0 10 66 24 Si-L
L2-2 | 3060 [ 7.9 28.1 429 | S3A3 10.0 170 | 024 | 002 | 35 | 136 | 3150 | 108.0 | 423.0 16 70 14 Si-L
L2-3 | 6090 | 80 31.2 484 | S3A3 9.0 170 | 022 | 0.02 ( 40 | 116 | 3750 | 120.0 | 495.0 10 66 24 Si-L
L3-1 | 0-30 7.6 13.0 16.4 | S2A2 18.0 130 | 118 | 012 55 | 290 | 1040 | 80.0 | 184.0 - - - Flocculate
L3-2 | 3060 | 75 16.9 214 | S2A2 14.0 185 [ 030 | 0.03 ( 5.0 | 130 | 150.0 | 98.0 | 248.0 6 78 16 Si-L
L33 | 6090 [ 7.5 201 21.3 | S3A2 10.0 170 | 018 | 0.02 | 3.7 60 | 164.0 [ 118.0 | 282.0 - - - Flocculate
L4-1 | 0-30 7.9 8.2 222 | S2A2 19.0 182 | 056 | 0.06 | 65 | 290 [ 80.0 | 26.0 | 106.0 6 84 10 S
L4-2 | 3060 | 7.7 16.5 30.5 | S3A3 19.0 220 | 037 | 004 | 47 | 176 | 170.0 | 620 | 232.0 - - - Flocculate
L4-3 | 6090 ( 7.8 243 424 | S3A3 12.0 180 [ 021 ) 002 3.2 | 100 | 275.0 | 84.0 | 359.0 - - - Flocculate
L51 | 0-30 7.9 22.7 36.9 | S3A3 12.0 165 | 085 | 009 | 6.7 | 380 [ 250.0 | 92.0 | 342.0 - - - Flocculate
L5-2 | 3060 | 80 32.6 433 | S3A3 7.0 195 [ 014 | 0.01 | 45 | 140 | 360.0 | 138.0 | 498.0 - - - Flocculate
L5-3 | 6090 | 81 175 304 | S3A3 6.0 195 | 013 | 0.01 | 4.2 80 180 70.0 | 250.0 - - - Flocculate
L6-1 | 0-30 7.9 15.2 21.3 | S2A2 16.0 155 | 0.82 | 0.08 | 11.2 | 400 | 140.0 | 86.0 | 226.0 8 84 8 Si
L6-2 | 3060 | 7.9 17.1 254 | S3A2 12.0 185 | 042 | 0.04 ( 47 | 220 | 1740 | 94.0 | 268.0 - - - Flocculate
L6-3 | 6090 | 7.9 16.2 242 | S2A2 12.0 195 [ 022 ] 002 57 | 150 | 1640 | 92.0 | 256.0 - - - Flocculate




Texture of the soil is mostly medium textured silt-loam (silt > 60% and clay <30%). However
there are also heavy textured silty clay loam (silt >55% and clay >25%) and very heavy
textured silty clay (silt >50% and clay >30%) soils at some |ocations of the Project area.

Comparing the soil analysis data of 2001 with that of 1989, it was found that the salinity and
alkalinity levels of the Project area have not been changed significantly. The irrigation was
carried out mainly in the eastern part of the Project Area only for once in 2001 and the amount
of water applied was not sufficient enough for drainage. Although the salinity level decreases
immediately after the irrigation, the drained salts move upwards to the root zone by capillary
rise because of insufficient drainage. The effect of the drainage system can be verified only
after applying enough amount of irrigation and drainage wate.

4 Environment
1) Existing Environmental Conditions and Problems of Tazeh Abad Project Area

There are Voshmigr dam, wetlands and fish breeding farms near and around the Tazeh Abad
Project Area and these conditions make the locations a proper place for migratory birds to
spend winter. Incheh lake with saline water islocated at 12 km north of Tazeh Abad and living
Artemia solinais afood source for some birds such as flamingo.

The major environmental problemsin the project area are as follows:

e High salinity and alkalinity of the soils of the Project Area
e Highlevel of underground water
e Water quality of Gorgan River

The salinity, akalinity of the soils varies from S1A1 to S3A3 and S4A4 in some small areas.
Except for a small area in the southeastern part of the Project Area, most of the soils have a
higher salinity and alkalinity level. The combination of low amount and poor quality of
irrigation water for leaching, and insufficient drainage system increase the salinization and
alkalinization of the soil.

According to the soil survey and land classification study carried out by the Soil and Water
Research Ingtitute, the groundwater is mostly at a depth of 1-2m in most part of the Project
area. Because of the higher level of the groundwater table, the salts in the drained water
moves down to the groundwater and again rise back to the top of the soil by capillary rise. It
is necessary to reduce the groundwater table in the Project Area with sufficient drainage
system.

Water quality of Gorgan river which supplies irrigation water for the project area is the major
environmental concern of the project area. According to USDA classification, the water of
Gorgan river isin the range of C3S1 to C4S2, and the salinity of water isin the higher level.
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This condition was noted both during the first and the second field surveys. Therefore, the
irrigation water may cause serious salinity problems, if the soils are not properly drained. For
salinity control, excess water application for leaching is necessary. However, the Sodium
Adsorption Ratio (SAR) isat adlight (S1) to medium level (S2).

The water quality in the winter season is much better than that of the summer season. During
summer season, there is high amount of drainage water flow into the Gorgan river and the
river water is mostly the drainage water from the fields and therefore the salinity of water is
very high, since the soils also have high salinity and alkalinity.

Sedimentation is another major problem of the Gorgan river. Since there are few tree covers
in the upstream side hilly areas, the water drained from these areas brings along a heavy
volume of sediments, which are flown into Gorgan river. During the first field survey in Jan
2002, sedimentation problem was observed in the Gorgan river and the total suspended solids
(TSS) at the upstream and middle stream was about 1110 and 780 mg/l. Normally, a TSS level
of less than 100 mg/l is suitable for irrigation and at a higher level, they normally block the
canals, disturb pumps and irrigation systems and cause sedimentation problem at the dams.

The water quality survey by environmental research center also shows that the sedimentation
from October to March is at a much higher level in the range of above 7,000 mg/l. Annual
sedimentation at Vosmgir dam is estimated as 1.3 MCM/year and at the Golestan dam it is
estimated as 0.6 MCM/year.

2) Environmental Monitoring and Management System (EMMYS)

An environmental monitoring and management system shall be established to monitor the
project’s environmental impacts on the project area and the surrounding areas, aming at
adequately protecting the environment both during and after the project implementation. The
monitoring and management measures corresponding to potential adverse impacts mentioned
above are listed below.

1. Regular monitoring of water quality in Gorgan river and appropriate use of fertilizers and
agriculture chemicals

2. Regular monitoring of water quality in Gorgan river and regular cleaning of desilting
pond in the Project Area

3. Regular monitoring of soil properties and proper recommendation of fertilizers and

chemicals

Inclusion of proper drainage system and adaptation of salinity resistant varieties

Proper distribution and usage of surface water and use of water saving methods

Regular monitoring of groundwater and use of water saving methods

Regular monitoring of atmospheric pollution and adoption of proper farm management

practices

N o o A~
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Golestan Provincial Directorate of Environment and Golestan Province Agriculture
Organization shall coordinate together in establishing EMMS for the province.

3) Results of Initial Environmental Examination (IEE)

As per the regulations of Iran, EIA needs to be executed for the following projects related to
irrigation and drainage and agriculture devel opment.

e New irrigation/drainage project, which exceeds the size of 5000 ha or more.
e Dam of more than 15m high with area more than 400 ha area
e Man-made lake with area more than 400 ha area

In Tazeh Abad project area, a storage pond is under construction. However, the storage pond,
which is constructed is smaller than the size of 400 ha. Therefore EIA is not necessary for
constructing this pond. In regard to irrigation and drainage works, construction of irrigation
and drainage canals are not fully completed and are planned to be completed in the near future
based on the budget availability. It is a'so hoped to improve the drainage system in the project
areas based on the necessity and the budget availability. Since these works are only a part of
on-going works, there is no need to carry out EIA.

6.1.2  Socioeconomic Conditions
Q) Population

Tazeh Abad Project Area has one RPC (Rural Production Cooperative) named RPC Pavand.
The RPC Pavand includes 451 members, mainly consisting of Turkmen and Baluchi, living in
7 Dehs (Chen Shli, Tazeh Abad, Adakesh, Aq Zebir, Granjik, Seydlar, and Salagh Yolghi) and
in the near future 8 Dehs (adding Saghar Yolghi), which are in or near the project area.
Number of RPC members, households, and population by Deh are summarized in the table
shown below.

Number of RPC Members, Households, and Population by Deh

No. Name of Deh/ | Coveredareaby Number of Members Household Population
Group RPC Pavand (ha) (person) (person)

1 Chen Shli 250 45 658 3,325

2 Tazeh Abad 320 51 63 332

3 Adakesh 1,100 107 186 1,020

4 Aq Zebir 350 60 145 871

5 Garanjik 440 64 161 1,039
6 Seydlar 40% 61** 51 321

7 Salagh Yolghi 550 63 (+ 14, expected) 218 1,304

8 Saghar Yolghi (450) (56, expected) 165 1,004

Source: Hearing from RPC Pavand President (Oct. 2002)
Note: * The areafor the construction of the reservoir
**They pay RIs.50,000/ha as a members fee but the RPC borrows their land for the reservoir and pays
220kg/ha x the wheat price guaranteed by the government.
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The location of each group’s farmland is shown bel ow.

<Legend>

Chen Sbli
Tazeh-Abad
NE Adakesh
Aq Zebir

__ =

—

|

Garanjik

Seydlar
Salagh Yolghi

Saghar Yolghi

(2 Economic Activities

The main economic activities of the members of RPC Pavand are agriculture and animal
husbandry. Besides farmland, they own at least one or two milk cows, sheep or camels.
Besides, all of the members have a side job.

(3 Marketing
1) Marketing Channel of Agricultural Products from Tazeh Abad Project Area

The marketing channel of agricultural products from Tazeh Abad Project Areais differentiated
by product from the other areas. Cultivation area and main buyers by product are described in
the table below.

Cultivated Areaand Main Buyers of Agricultural Products in Tazeh-Abad Project Area

Cultivated

Agricultural Product Area (ha)

Main buyer

Wheat 1,200 | - RCO (Rura Cooperative Organization)

- Cereal Organization (Public enterprise)

- Flour milling factories (State-owned/ Private)
- Middlemen

Barley 1,365 | -  Animal Husbandry Organization
- Cereal Organization

Rape seed 150 | -  Oilseed Product Development Company (semi-governmental)
- 2 private companiesin Aq Qala City (for selling to oil processing
factories)

Cotton 53 | - Cotton factories (Private)
- Middlemen

Rice 40 | - RCO (specific varieties)
- Middlemen
- Consumers

Cumin 2| - Middlemen
- RCO
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. Cultivated .
Agricultural Product Area (ha) Main buyer

Maize 40 | -  Animal Husbandry Organization
- Animal Husbandry Association

Sun flower 60 | - Foroil: Oil Seed Production Development Company
- For snacks: middlemen

Broad bean 4| - Middlemen
- Wholesale market
- Sdling by themselves

Sorghum 20 | - Animal Husbandry Organization

Milk - - Milk processing factories through middlemen in the Dehs

(415heads) | - Peddlingin the Dehs

Source: Hearing from RPCs President (Oct., 2002)

Tazeh Abad Project Areais located 25km from the place in Aq Qala City for One Day Bazar
(Market) opened every Thursday and 45km from Gorgan City vegetable and fruits wholesale
market. The nearest Cereal Organization is located in Anbar Olum City 5-6km from the
project area. Branches of Animal Husbandry Organization, which is a subordinate
organization to Ministry of Jihad-e-Agriculture, are located in Gorgan, Aq Qaa,
Bandar-e-Torkman, and Kordkuy Cities and the members can choose where they deliver their
forage products.

2)

a)

b)

d)

Marketing Problems of Agricultural Products in Tazeh Abad Project Area

Price of the products. The main problem of the price exists in barley. The price presented
by the middlemen is lower than the governmental guaranteed price. But farmers have to
sell barley to middlemen when they face shortage of money.

Relationship with the buyers: In case of wheat, a main buyer is Wheat Collection Center
of RCO. They feel that RCO tries to set the low price as much as possible. Delayed
payment for rapeseed, rice and cotton are also recognized as a problem.

Market information: Information on market such as governmental guaranteed prices is
broadcasted through radio and TV programs, and also expanded through the RPC. But
some of the members do not care much about the condition of market and they produce
based on their capacity.

Transportation means and cost: Usually, farmers transport their products by themselves
by borrowing trucks from a truck syndicate. Rental changes by demand and it is
RIs.20~40/kg athough it is officially fixed. RCO, Cereal Organization, flour milling
factories, Anima Husbandry Organization, and cotton factories pay for transportation
cost based on the sales’ volume. For example, Wheat Collection Center of RCO pays
RIs.30/kg (2002). Deh level RCO does not pay for transportation cost because it is
usually located very close to farmland. The transportation cost becomes higher than that
they are provided when the production is smaller than 10t and the members have to wait
inalinefor all day long or more because they have to pay additional rental, RIs.10/kg, to
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the truck syndicate. Therefore, they want RCO to open 24 hours during the harvest
Season.

3) Agro-processing industry

Right now, there is no agro-processing factory in and around Tazeh Abad Project Area
Nevertheless, there are potentials to introduce agro-processing industry around this area. This
is because a) The members of the RPC have keen interest in providing materials to
agro-processing factories, and b) there is no problem to gather workers since the area have
problems with unemployment of youth and women.

(4) Agrarian Society

The difference of the administrative structure of Deh is not so noticeable according to race
although it remarkably appears in their customs and activities, especialy of rura women. The
representatives of Dehs are the members of rural council, elders, and mullahs. The society
consists of landed farmers, tenant farmers, agricultural labors, animal breeders and public
servants, small storekeeper and ab-ban mirab (a traditional water manager). Population of the
8 Dehs mainly consists of Turkmen and Baluchi.

5 Rural Production Cooperatives (RPC Pavand)
1) General
Genera information of RPC Pavand is shown in the following table.

General Information of RPC Pavand

No. of Covered land area Membership Main Average holding
Prefecture Y ear N : area (ha)
Deh (ha) (irrigation) (persons) (M:F) Race (Mini/ Max)
AqQaa 1997 7(8) 3,500 (2,000) 451 (446:5) ngl(lr}l?: 8 (2/ 100)

Source: Hearing from the RPC Pavand (Oct, 2002)

The €eligible persons to be a member of RPC are those who hold farmland in the covered area
(Dehs) by RPC. The entrance fee is RIs.50,000/ha in case of both rain-fed and irrigated
farmland in case of RPC Pavand. Additionally, the members have to pay annual member’s fee
and water charge if they receive water from the irrigation network.

2) Organizationa structure

RPC Pavand comprises of a RPC President and an accountant dispatched from
Jihad-e-Agricultural Organization, and an agronomist, a tractor operator, a guardsman hired
by the RPC and an executive board selected among the members. The executive board
comprises of 5 persons: President, Vice President, Secretary and two non-positioned persons
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selected by the election among al of the members every 3-year. Moreover, there are 2
inspectors, who supervise the management of the RPC 3-4 times ayear. They are also selected
at that time. Their term of serviceis 1 year.

3) Activities and decided matters of the RPC

The activities of RPC Pavand are 1) construction of agricultural infrastructure, 2) water
distribution, 3) leveling, 4) selling agricultural inputs (seeds and agricultural chemicals
subsidized by government), 5) lending and selling agricultural machinery, 6) collecting and
shipping of agricultural products and 6) providing agricultural extension service. Besides
these activities, the RPC donates to school in the covered Dehs.

The matters decided in the RPC are 1) the rules that the members must comply with, 2)
buyers of 4 tractors that RPC bought with low interest rate, 3) water distribution (ab-ban
mirab distributes water following the RPC decision), and 4) value and time of donations to
school and so on following the basic policy of Golestan Jihad-e-Agricultural Organization.

4) Available finance for RPC and RPCS members

Available finance for the RPC is as same as the other RPCs. When RPCs carry out their
activities such as installation of agricultural infrastructure, it can obtain the credit from
Agricultural Bank in the conditions different from individual farmers.

5) Benefit and debt
The benefit and debt of RPC Pavand in 2001 are shown in the following table.
Benefit and Debt of RPC Pavand (2001)

Benefit (RIs.) Debt (RIs) | Repayment/year (RIs.) Purpose of Debt
- Install of irrigation and drainage canals
400 million 2.1 hillion 110 million - Purchasing agricultural machinery
- Purchasing agricultural inputs

Source: Hearing from the RPC Pavand (Oct., 2002)

Current balance of RPC Pavand has been surplus so far. Therefore, the RPC can afford to
employ its President and other staff by itself, after RPC President, who dispatched from
Jihad-e-Agricultural Organization, completes his term.

6) Strengths/ opportunities and weakness/ threats (problems)

Strengths/ opportunities and weakness/ threats (problems) of RPC Pavand, which the RPC
points out, are described in the table shown below.




Strengths/ Opportunities and Weakness/ Threats (problems) of RPC Pavand

Strengths/ Opportunities Weakness/Threats (Problems)
I) RPC can expand irrigation area (if affordable) I) Shortage of water
2) RPC can contribute to increasing farmers | 2) RPC hasto borrow money from Agricultural Bank
production through extension service. because of not having machinery and equipment for
3) RPC can provide agricultura inputs surely at the | installing canals and leveling lands.
fixed price. 3) Itishardto achieve farmers' trust.
4) RPC contributes to increase of mechanization. 4) Some of the elder members hesitate to introduce
5) RPC puts the first priority on farmers and | new crops.
agricultural development. 5) It takestime to expand new crop cultivation
6) RPC can protect the members' landholding right. because of many elder and low educated members.
6) Turkmen has some religious restriction such as not
mixing the soil of his own land with the others.

Source: Hearing from the RPC Pavand (June and Oct., 2002)
7) The problems of the RPC’s members

The problems of the RPC’s members can be summarized as follows.

a) Shortage of agricultural inputs (fertilizer, seeds and agricultural chemicals)

b) High rental of agricultural machinery

c) Insufficient Technical instruction (extension)

d) Shortage of irrigation water distribution and necessity to pay water fee even for locations
where the irrigation net work is not compl eted.

€) Poor farm economy

8) Request to RPC Pavand from the members

The members request for the following to the RPC.

a) Supplying of sufficient water and individual technical extension,
b) Decrease of water charge and additional member’s fee,

C) Completion of concrete lining of the irrigation canals,

d) Purchasing tracks for transporting their product, and

€) Selling of wheat seeds as the other years.

(6) Agricultural Assistance and Finance

1) Agricultural Assistance

Among the members of RPC Pavand, 50-60% of them get Agricultural Product Insurance
through the RPC. More precisely, all of the members who cultivate rapeseed and cotton get it
because of high risk of their cultivation. Cotton is spring crop and there is high risk of
inundation. Rapeseed is usualy cultivated on a contract with Oilseed Production
Development Company. So as to make contract with it, the farmers have an obligation to get
this insurance. The ratio of those who get the insurance in the members who cultivate wheat is
about 30-40%. Furthermore, in case of the loan from Agricultural Bank, the members can
exempt from the payment of the loan interest and the loan is rescheduled when they are
damaged from natural disaster.
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2) Agricultural Finance

Preparation of production cost for the next year is avery critical matter for all of the farmers.
In case of the members of RPC Pavand, they mainly use Agricultura Bank through the
intermediation of the RPC or by themselves. The members can borrow money within the limit
of Rls. one million through the intermediation of the RPC between Agricultural Bank and
them but it is not enough. The production costs are at least: RIs.500,000/ha, RIs.150,000/ha,
and RIs.300,000/hain case of wheat, rape seed and barley respectively. Nevertheless, the RPC
provides the loan not based on the area of landholding but evenly. Moreover, sometimes the
members cannot borrow money when it is needed for the limit of allocated budget. In this
case, the person who has more necessity and is more reliable can get priority to obtain the
loan. Obtaining loans from banks (including Agricultural Bank) not through the RPC is
difficult if he has no connection with the bank. Asking the loan from their friends is a rare
case.

(7) Social Infrastructure
1) Roads and Transportation

a) Access Road to the Project Area

Tazeh Abad Project Area is located at about 20km northeast of Aq Qala City and 50km
northeast of Goragan City via Aq Qala City. There are 4 access roads to Tazeh Abad Project
Areato Aq Qala City. Thereis an access road from Aq Qla City to Goragn City and its length
is 15-20km. Thisroad is wide, well paved and maintai ned.

b) Rural Road
Total length of rural road is 100-150km in Tazeh Abad Project Area. The road is unpaved and
so it is hard to pass during rain.

C) Public Transportation

Mini bus is the main public transportation mean from the Dehs in and around Tazeh Abad
Project Area to Aq Qala City. People change mini bus at Ag Qala City to go to other
neighboring cities such as Gorgan.

2) Electricity, Water Supply, Gas and Communication (Telephone Line)

A power transmission line is installed in Tazeh Abad Project Area and hence 100% of the
members can use electricity for agricultural production and domestic life. Water supply
facilities are not installed only in Deh Tazeh Abad among the other 8 Dehs in the project area.
Gas pipelineis not installed yet in this area. As for communication tool, telephone line is not
installed in Dehs Tazeh Abad, Adakesh, and Aq Zebir.
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3) Education

There are 11 public primary schools, and al of the Dehs, where the members of RPC Pavand
live, have at least 1 primary school. There are also 8 public lower secondary schools and 2
public upper secondary schoolsin the area. School attendance ratio decreases as the level goes
up but many students go to lower and upper secondary school in cities or Dehs within a 15km
radius from their Dehs. Besides these public schools, there is a private religious school for
being mullah in Deh Adakesh. Moreover, afew people go to universities across the nation.

4) Health and Medical Care

Four out of eight Dehs, Adakesh, Chen Shli, Salagh Yolghi, and Saghar Yolghi, have a public
health center for expanding a family planning, vaccinating children, taking care of pregnant
women, giving instruction on purification of drinking water, and garbage collection. There is
no public clinic but a doctor visits these health centers one aweek from Aq Qala City.

6.1.3 Agricultural Conditions
Q) Agricultural Production

The gross cultivable areais 3,210 ha, and the irrigated areain winter and summer are 2,000 ha
in 2001 and only 1,200 ha in 2002 because of water shortage for irrigation. The number of
farm households by farming scale in the project area is shown in the following Table. The
number of households is 102 (28% of total households) in 0 to 3 ha of farming scale, 86
(24%) in 3to 5 ha, 122 (33%) in 5 to 10 ha, 36 (10%) in 10 to 20 ha, 16 (4%) in 20 to 50 ha
scale and 5 (1%) in over 50 ha scale, respectively.

Number of Farm Households by Farm Scale in Tazeh Abad (2002)

Farm scale Number of farm households
0~3ha 102
3~5ha 86
5~10ha 122
10~20ha 36
20~50ha 16
> 50 ha 5
Sum 367

In regard to dispersion of a farmer’s owned fields, the number of farmers by number of
dispersing fields is 2 farmers, who each has fields of average 25.4 hain 6 locations, 3 farmers
of average 23.6 ha in each in 4 locations, 12 farmers of average 21 ha in 3 locations, 34
farmers of average 8.3 hain 2 locations, respectively. There is no dispersion of owned land in
the rest of 316 farmers, which are 86% of total number of farmers in the project area, as
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shown in Table. Asthe dispersion of farmer’s owned field is found in the farmers of relatively
larger farming scale, it is seemed that the influence on mechanization is low.

Number of Farm Households by Dispersion of Farmers' owned Fieldsin Tazeh Abad, 2002

Number of dispersing fields Number of farm households Average of owned land
6 locations 2 254
4 locations 3 23.6
3 locations 12 210
2 locations 34 8.3
1 location 316 7.1
Sum 367 6.9

The number of field plots by plot size class in Tazeh Abad is shown in the following Table.
The percentage of farm plot sizeis29% in 1 to 3 ha of farm size, 36% in 3to 6 ha, 22% in 6 to
10 ha, 87% in total of these 3 classes, respectively.

Number of Field Plots by Plot Size in Tazeh Abad

Farm plot size Number of field plot Areaof each plot scale
Number % ha %
<1.0ha 13 3 6.1 0.1
1~3ha 134 29 320.7 10
3~6ha 166 36 690.0 21
6~10ha 102 22 826.2 26
10~15ha 20 4 236.8 7
15~20ha 7 2 120.6
20~30ha 8 2 199.9 6
30~50 ha 9 2 3225 10
>50ha 6 1 487.2 15
Tota 465 100 3,210.1 100

The area and yield per ha of cultivated crops in 2001 were 1,200 ha and 1.5 to 4.5 tons in
wheat, 800 ha and 1 to 4 tons in barley, 70 to 80 hain rape, 60 to 70 haand 0.5 to 2 tons in
cotton, about 100 ha and 3 to 4.5 tons of paddy rice by irrigation with well water, 10 ha of
cumin, 40 ha of maize as fodder crop, 60 ha of sunflower, 20 ha of sorghum, etc.

(2 Farm Management

In general, wheat is seeded in December and harvested in May, and irrigated with water of
Gorgan River in 2 times of February and the end of March. Barley is irrigated one time in
February. After fallow in winter, cotton isirrigated in the middle of March as pre-irrigation to
leach salt, and seeded in April, harvested in the end of November, and irrigated 3 times of
June, July and August.



A farm households' survey of 7 farmersin the project areawas made in July 2002. In the farm
households' survey, farm works of 8 items, that is fertilization of organic manure, chemical
fertilization and lime, use of certified seed, irrigation, use of herbicide, insecticide, and
fungicide, was examined in order to know the level of farmers' cultivation technology. These
farmers were seemed irrigation and fertilization of chemical fertilizer at least. The yields of
wheat of these farmers were ranged from 1 to 3 tons per ha. Irrigation was carried out in
February to May. From these facts, the farmers did not carry out pre-irrigation, fertilization of
sulfur to prevent alkalization of soil, fertilization of micro-elements, which are required in soil
of Tazeh Abad to attain high yield of every crop.

3 Animal husbandry

The accurate number of livestock in the project area, such as cattle, sheep, camel, etc., can not
be clarified. According to the leader of the RPC, 50% of the farmersin the project arearaise 2
to 10 heads of cows, and 10% of the farmers raise 20 to several hundred heads of sheep.

According to the surveyed dairy farmer in Tazeh Abad Deh, who have milking cows of 4
heads, one bull and calves of 2 heads and fattening cattle of 3 heads, and cultivate wheat of 5
ha and barley of 3 ha, stock-farming is carried out as follows;

1 Breed of cow islocal breed. Hybrid with Holstein is higher in milk yield than local breed,
but it requires cow shed to manage more hygienically, and medical examination by
veterinarians several times ayear.

2 Cow ismated in late spring, farrowsin March, and milks during 5 to 6 months.

3 Quantity of milking is 5 to 7kg/head/day in spring, and 3 to 4 kg in the end of milking
(September), and is estimated as 0.8 tons/head/year in milking period of 165 day a year.

4 Thereisno stall, and cattle are turned out in the daytime and are tied in night.
5 Milking and feeding are carried out by hands 2 times of morning and evening a day.

6 Roughage is straw of wheat (straw hay), which is produced in the owned field and
purchased with 500 Rls. /kg from the neighboring farmers in the time of harvest. These
hay is stored in shed.

7 Concentrate supplies to only cows. 95% of wheat as concentrate is purchased. All
cultivated barley is used as concentrate.

8 Milk is sold to brokers with 1,000 RIs. /kg. Calves and fattening cattle are also sold to
brokers. The price of three-years fattening cattle is 2.5 million Rls. in black one and 4
million RIs. in white one.



9 Each percentage by income sources in total annual gross incomes is 50% by crop
production, 40% by livestock raising and 10% by farm works with owned farm
machines.

As mentioned above, the livestock farming in the project area is usualy carried out with
traditional methods.

4) Farm Economy

According to the farm households' survey of 7 farmers in project area, the farm scale of the
surveyed farmers were ranged 4 to 65 ha, and 4 farmers raised livestock. The compositions of
animal husbandry in total annual gross income in the households were ranged from 10 to 25%.
Besides, the compositions of non-agricultural incomes were ranged from 12 to 51%. In
production of agriculture and animal husbandry, all farm economies of farmers were in black.
However, the annual farm household expenditures were ranged from about 10 to 24 million
Rls., and therefore, 4 households were in red in farm household economy.

At present, the project area is suffered by serious shortage of irrigation water and by drought.
As farmers cannot count on crop production, it seems to expect on animal husbandry. All of
the farmers intend to introduce milk cows of 2 to 20 heads.

With regard to debt conditions of the surveyed farmers in Tazeh Abad, 5 among the 7
households have debt from banks and RPC. Amount of debts are ranged from 1 to 13 million
RIs. Repayment conditions of bank’s credits are in normal in all farm households, however,
repayment conditions of RPC loan arein legal instance in 2 farmers.

5 Agricultural Extension

At present, agricultural extension for farmers in the Peilvand RPC is mainly carried out by the
Anbar Olum Extension Service Center through the management of the Peivand RPC. To
manage the extension activities, there are two staffs of the RPC, of which one is the leader
(agronomist, Province Government employee) of RPC and another is agronomist. The two
agronomists of RPC communicate the training courses planned by the Extension Service
Center, make schedules of training courses of each Deh, invite farmers to participate, and
arrange the place of training.

The actual extension activitiesin the RPC are as follows;

1 The plan of training courses is presented by the Extension Service Center in every 3
months. RPC communicates to the Extension Service Center about the schedule and the
participants and arranges to open the training courses. Trainers are the specialists of the
Extension Service Center. In 2001, 56 training courses were carried out in the Peivand
RPC, and participants of the training courses were 1,417 man-hour in total.
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2 The RPC has tria fields and exhibition fields of 5 to 6 ha to transfer the cultivation
techniques to farmers. In 2001, selection trial of wheat varieties were carried out in the
trial field of 1 ha, and exhibition of cultivation techniques on 4 crops, such as wheat,
barley, cotton, rape, isintended in the next year.

6.1.4 Irrigation and Drainage Conditions

(1) Landuse

The total area of Tazeh-Abad Irrigation Scheme is 3,320ha a and its present land use
condition is shown in the following table.

Landuse Condition in Tazeh Abad Project Area

Farm 3,040.0 ha
Farm road 42.0 ha
Residential area 2.0ha
Pond 150ha (170ha)
Canals 108.0 ha
Total 3,320.0 ha

The area extends under the topographical condition of about 1/1,500 from Northeast to
Southwest. The highest elevation is 47.40m at the fareast location of the area and the lowest is
30.90m at the far southwest respectively. Gorgan rivers runs in south side of the scheme.

(2 Irrigation Method and Water Requirement
1) [rrigation Method

The most popular irrigation method in this area is ‘Basin Irrigation Method’. The original
intension for introducing this irrigation scheme was as ‘ supplemental water supply for dry
farming area by taking river water’, not as ‘complete modern irrigation system’ from initial
stage. And the system is still under developing stage. Hence farmers do not fully depend on
unstable irrigation system and they are till following dry farming practice.

Presently, water management is conducted as mentioned below. At around August, the
cooperative starts interviewing farmers on cultivation plan for the next year to calculate
irrigation water demand with irrigation schedule in a coming year. While reporting and
requesting to the Water Organization, they provide an irrigation schedule by farming plot.
After receiving confirmation from the Water Organization, some 20 staffs are employed as
‘Water Watchmen' temporarily. They are responsible to manage water delivery at each
turn-out.

Reference for completion for flooding in one plot is 15 or 20cm water depth at intake mouth
for aleveled plot, and 20 to 25cm for an unleveled plot. Frequency of irrigation is 3 timesin 9
months for wheat cultivation and 3 times in 8 months for cotton cultivation.



2) Crop Water Requirement

Presently Agriculture Organization is applying a method based on the modified Pennman

Method for estimating the crop water requirement. Soil and Water Department, in charge for
such pl anni ng in the Estimaeted Crop Water Requirement at Ag-Qalah ( For Tazeh Abad )

unit : mnyday
: . Iranian Calendar 7 8 9 10 1 12 1 2 3 4 5 6
organization, recommends the
Solar Calendar 910 | 1041 | W12 | 121 | Y2 | 23 | 34 | 45 | 56 | 67 | 78 | 89
method based on their ETo 25 | 15 1 09 | 13 | 17 | 25 | 33 | 41 | 45 | 45 | 36
Coton 1.62 132 | 266 | 292 | 517 | 414
eXper lences. f:; Barley 045 | 078 | 102 | 262 | 198
(g
z Wheat 036 | 065 | 08 | 262 | 132
. Soybean 148 | 246 | 472 | 472 | 162
The estimated ETcrop of cotton, oo e Tan Tas T 1

wheat, barley, soybean and

sunflower are shown in the Table and figure on the right side. The requirements in the dry
season increase rapidly to 4 or 5 times of values in wet season. In this dry season river
discharge decreases rapidly. Hence it is obvious some countermeasures to secure irrigation
water source are required. Alternatives might

be a) water reserving facility like farm pond in Estimated ET crop (Ac-Qalah)
the scheme 2) establishing water alotment rule 60
.. . ET
to take water from existing dams in the | z°° conon
. 2 40 |
upstream and 3) making rule to draw water £ | — - - Barley
L. ) = . S -2 T A Wheat
through the Army Farm irrigation system, 520 __:__Soybean
. . w 1.0
modifying the present system to reach to the 00 = -~ =~ Sinflower
scheme I
Month
3) Irrigation efficiency
Irrigation efficiency by method o . o hod
. . . : Assumed Irrigation Efficienc Metho
is shown in the right side table. g y by
. . - Basin Irrigation Furrow .
Although land Ievellng IS Descriptions Present As planned | Irrigation Sprinkler
. . Conveyance efficiency Ec 0.80 0.90 0.90 0.90
carried out in most of farm [Fieid canal efficiency Eb | 080 0.80 0.80 0.90
| | Field application efficiency Ea 0.60 0.60 0.70 0.80
plots, some lots were nNOt |y igation Efficiency E | 038 0.43 0.50 0.65

leveled having a low irrigation

efficiency. Most of irrigation canal networks are left as earth canal, though planned as
concrete lining, which is caused due to lack of implementation budget of the Government.
Hence net irrigation efficiency is assumed as shown in the above table.

4) Irrigation frequency

The actual irrigation frequency applied by farmers is limited as shown in the figure below.
They do not irrigate during the first month after seeding and once a month for November and
December. They don't irrigate during winter from January to March / April by May for the
last watering just before the harvest, for the wheat.
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Similar irrigation practice can be found for cotton. They do not irrigate during the first three
months after seeding, and the crop depends on soil water moisture only. Then starts once a
month irrigation for three months from June to August. They start cotton harvest from
September.

Present Crop Cultivation Schedule
Solar Calendar Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Iranian Calendar 10 | 11 | 12 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 |
Wet/ Dry Season wet wet wet | dry | dry dry dry dry dry dry wet wet
I 1
Wheat A A A A X X |o A

s+

[

< Barley A O X X |o A

2 ]

g Paddy  Spring Io mA e [ A A A X x

=] I

% Paddy  Summer |l OlA. A A A X

o I

2 Cotton |o AO A A x X |x X X |x x

g

S Rape O A A X o A|O

]

8 [Soybean Spring o A O x|x x

s}

& |Soybean Summer o A O x x|x x

(5]

=

Cabbage o |m e A x x|x  x
Legend of Marks in Crop Calendar o Tillage Irigation Pesticide e Transplanting
Sowing x  Harvesting m  Fungicide A Fertlization 0o Herbicide

Source : Result of Direct Interview

Such watering practice indicates us that the role of the present irrigation system is just to
supply supplemental water to crops to overcome thirsty season. Actually the supplied water
functions to relief salt stress, which has been concentrated through, dry season to the ground
surface and to supply soil moisture in the season.

5) Irrigation water requirement

The whole annual irrigation water demand for 1,000ha might be estimated as followed table,
which indicated 13.18MCM per year per 1,000ha, basing on considerations stated in the
previous clauses. (Cropping area for the estimation is 1,000ha whole, not divided and fixed
into wheat plot and cotton plot in the estimation).

Estimation of Water Demand for Crop Cultivetion

Solar Calendar Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Iranian Calendar 10 | 11 | 12 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 |
Wet/ Dry Season wet wet wet dry dry | dry | dry | dry | dry | dry I wet wet
G n G O T
e T T T A T P
ET: Cotton mm/day 1.32 2.66 2.92 517 4.14 1.62

ET: Wheat mm/day 0.36 0.65 0.85 2.62 1.32 0

Effective rainfall  mm/mon. 21.6 14.7 16.6 17.7 10.5 14.1 0 0 0 3.6 12.8 18.4
W.demand for 1000ha 1&D (MCM) 0.02 0.23 0.38 1.46 0.75 1.52 1.88 3.34 2.59 1.01 0.00 0.00

Annual water requirement for dev eloping 1,000ha I&D scheme ; 13.18 | MCM / year / 1,000ha ( In case of everyday irigation practice )

This estimated volume is just a rough estimation to know the scale of the water demand,
applying wheat and cotton for the whole scheme area. Actual water requirement might be one
sixth of the amount because of one third planting area and farmers are not cultivating cotton
and wheat in the same plot.



6) Farmers' recognitions on irrigation water availability

Most of the farmers have an understanding that the irrigation system serves supplemental
water to dry farming. It comes from their fixed idea that the river water is not sufficient to
depend on their whole cultivation, because they live besides the river and know the discharge
conditions. So besides hoping water for irrigation, they do not have strong expectation to the
system. Also the cooperative has similar understanding as above.

Such understandings of beneficiaries are considerable aspects for examining irrigation plan as
references of technical level, development scheduling and fund allocation under the cost
sharing / privatization policy.

3 Preparation of Topographic Map

Soil and Water Department has topographic map and cadastral map of the scheme with scale
1/20,000, provided in 1998. All of planning are made based on those maps.

(4) Existing Facilities of Irrigation and Drainage System of the Scheme

The existing facilities of irrigation and drainage system of Tazeh Abad Irrigation Scheme are
asfollows:

1) Intake facility

Two-story pump house is provided on slop of right side riverbank with 9 centrifugal pumps
with 300 lit/sec 25m head capacity with electric motor. Pumps are arranged in a row on
semi-underground flour, at 3m below the entrance
of the station. There is no de-silting facility on /{w
suction side, and instead, suction pipes are set at =
50cm above the riverbed with silt screens at each T
pipe inlet. Since there is no water level regulator in
river side and thick muddy condition, efficiency of

pump intake varies by season. A fulltime operator
who is dtationed permanently manages pump

. . . Scene of Diversion Gates to Sediment
operation. Record of pump operation and intake Depositing Reservoir At Tazeh-Abad Scheme

amount has never been kept.
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A de-silting pond of 1.5 hais provided after the pump station, with 2.5 m depth excavated
type. Total capacity of the pond is about 100,000CM. It is explained that all of water
discharged from the pump is to be reserved in here before distributing irrigation water through
main canal.

3) Irrigation Canal

Irrigation canal system consists of 1) Main canal, 2) Secondary canal and 3) Tertiary canal.
Main canal is structured with concrete lining commonly with same slope of sidewall as 1:1.5,
while bottom widths and depth are adapted with different sizes among 1&D schemes. Bottom
widths vary from 0.55m to 0.76m and a range from 0.8m to 1.25m for the depth respectively.
Longitudinal gradient is 1/2,000 or 3/10,000.

Secondary canal is constructed as earth lining structure basically and partially adopting
concrete lining, depending on financial sufficiency according to the Government’s
explanation. Ordinary dimension is as 0.2or 0.3m bottom width, 0.4 or 0.6m as cana depth
with gradient of canal side slope of 1:1.5. Longitudinal gradient varies from 1/2,500 to
6/10,000 aiming to attain a conveyance capacity of 70 lit/sec to 120 lit/sec.

Tertiary canal is constructed as earth canal, with dimension of 0.2or 0.3m bottom width, 0.4
or 0.6m as canal depth with gradient of canal side slope of 1:1.5.

4) Drainage Canal

Drain system is consisted of main and secondary drainage canals The origina task of the
drainage canal was to drain inundated water of seasonal rainfall and to discharge drain of
irrigated water from the canal slope.

The dimensions of main canal are as follows:. bottom width - 1.0 or 1.5m, side slope gradient -
1:1.5 and canal depth - 2.0 or 2.5m. Longitudinal gradient is set as 1/2,000. The dimensions of
secondary cana are as follows. bottom width - 0.5 or 1.0m, side slope gradient - 1:1.5 and
canal depth - 0.8 or 1.25m. Longitudinal gradient is set as 1/2,000.
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6.2 Constraints and Potentials for Development
6.21 Constraintsfor the Development
(1) Natural Conditions

1) Hydrology

One of the main restrictions in the study area is the salinity problem of the Gorgan river. The
average variation (1989 to 2000) of the salinity during the year is shown in the following

figure.

Salinity and Sediment Variation in Gorgan River (Aq Qala)

Salinity of Gorgan River (1988-2000)
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According to the figure, the salinity and sediment concentration in the Gorgan river variesin
similar form. The river water salinity remains in the moderate restriction band for irrigation
use from October to March, but after April this value reaches the severe restriction band. The
worst months concentrate between May and August, when the EC values reach more than
7,000u S/cm.

This phenomena has its origin in the Voshmgir dam operation. During February to April, the
Voshmgir dam is storing water. So, the only water coming from the dam is the excess water
and the water volume managed by the Ministry of Energy. In this period, the rainy season, the
Zaringol river and Fazel Abad rivers have enough discharge, being the EC value in the
moderate restriction band.

Salinity-Discharge Variation

On the other hand, after May, beginning of the |3y
dry period, the only water coming from the |z} |
Voshimgir dam is also the one managed by the ||
Ministry of Energy. But during this period, the o
base discharge of theriver, that comesfromthe | « | V
Zaringol and Fazel Abad rivers, are small and oo
includes the drainage water of the agriculture 0
fields. This drainage water includes fertilizers,

chemical products, etc. of the farms. That's

why the salinity increases to high values.

o
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The right graphic shows the relation of the discharge and EC for the sampling data. As shown,
the high EC values are found when the discharge is low. In other words, it is estimated that
the high values are found when the base flow comes from the Zaringol and Fazel Abad rivers
during the dry season, and was collected when the discharge was low.

2) Soils

The major problems related to the soils in the Project Area are as follows:
1) Sdlinization and alkalinization of the soils

2) Drainage and groundwater depth limitation

3) Sail Fertility

As discussed in the previous chapter, the Study Area has salinity and alkalinity ranging from
moderate (S2A2) to severe (S3A3) level. Especidly, the western part of the Project Area,
which has not been irrigated has salinity and alkalinity level of S3A3. The accumulation of
excess amounts of soluble salts in the crop root zone is one of the major problems, which
reduces the productivity of the soils. This salinization and alkalinization are caused due to
various reasons, which includes geological composition of the parent materials of the soils,
water quality of Gorgan river, and poor soil and water management.

Although the water applied by irrigation leach out the salts in the root zone temporarily, the
salts are percolated downwards to the groundwater, which is at a shallow depth of 1-2m in
most of the project area (1989 semi-detailed soil survey). The drained salts again move
upwards to the root zone by capillary rise because of insufficient drainage. Although drainage
system was installed in the Project area, water application was done only once during the
growing season of 2001 because of shortage of water. This small amount of water was not
enough for leaching and drainage. The effect of the drainage system can be verified only after
applying enough amount of irrigation and drainage water.

Apart from these major limitations, the other limitation is the fertility status of the soil, which
varies from a low to moderate level. If leaching is carried out in an extensive manner, then
there isfertility problem because of leaching of nutrients. Therefore balanced fertilization and
balanced water management practices are necessary.

(2 Socioeconomic Conditions
1) Insufficient fund for the agricultural activities

Preparation of production cost for the next year is avery critical matter for all of the members
of RPC Pavand. So as to prepare it, they use Agricultural Bank through the intermediation of
the RPC or by themselves. The members can borrow money within the limit of RIs. one
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million but it is not enough. Moreover, sometimes the members cannot borrow money due to
the limit of allocated budget for the RPC. Obtaining loans from banks (including Agricultural
Bank) not through RPC is difficult if he has no connection with the bank and he is offered the
worse condition.

2) Characteristic of Turkmen

It isthe most difficult to achieve trust from the farmers, especially elder Turkmen who are the
majority of RPCs Pavand’'s members. Some of them insist to their own ways of cultivation
and hesitate to introduce new crops. Therefore, it takes time to expand new crop cultivation.
Additionally, Turkmen have some religious (Islam Sunni) restriction such as not mixing the
soil of hisown land with the others.

3) Shortage of staff and fund of RPC Pavand

RPC Pavand does not have enough staff and fund to meet the demand of the members such as
providing more technical extension, lending more machinery, and supplying more agricultural
inputs.

(©)] Agricultural Conditions

There are some prerequisites to prepare the agricultural development plan and to carry out the
farming in the Tazeh Abad Project Area as mentioned below:

Enough irrigation water in winter and in summer, and making good use of water

Enough drainage to leach salt in soil

Land readjustment having proper field plot and proper land leveling

Proper soil management to promote desalinization, to prevent soil alkalization and to

increase soil fertility by increase soil organic matter

5 Sedlection of suitable crops and livestock to the project area, in consideration of
promoting of the agricultural policy of Government, decreasing of socia repercussion,
and profitableness to farmers.

6 Establishing of cropping pattern and suitabl e rotation to keep the sustainable farming

7 Establishing of proper cooperative organization in mechanization and maintenance of
farm machinery in crop cultivation, management and maintenance of canal and drains, of
other facilities, such as plastic green house, etc.

8 Establishing the high productivities in agriculture and husbandry by increase of yield and
decrease of cost.

9 Establishing of supporting system for farmers, such as technological transfer of farming,
cultivation techniques, profitable marketing, conditions loan to be easy for repayment,
guarantee of farm products by Government, etc.

10) Improvement of supply system of farm materials and farm machinery

A W NP
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At present, these prerequisites are not satisfied as mentioned below;

1

7

(4)

The construction of irrigation canal and drains are under construction in the rest part of
1200 ha. And quantity of irrigation water is not enough in summer even after
accomplishment of construction.

The present design of drains does not have enough spacing. It is required to execute
drains in fields with reasonable cost to carry out effective and prompt desalinization in
soil.

At present, there are many plots of small size and over-large size. Besides, leveling of
field plots is very important for effective irrigation and increase of yield of crops. It is
required to improve the field plot size and field leveling.

At present in the project area, the technologies of soil management, such as pre-irrigation
for desalinization, fertilization of sulfur to prevent alkalization of soil, fertilization of
micro-nutrients, etc., are not enough even though the RPC efforts to transfer the
technologies. According to the leader of Peivand RPC, 70% of farmersin Tazeh Abad do
not have knowledge on leaching salt by pre-irrigation. As aresult of extension activities
of RPC, pre-irrigation was carried out in 450 ha in winter in 2001, however, in only 38
ha in summer in 2002. To promote the pre-irrigation, the RPC executed the water charge
cut from 100,000 RIs./hato 80,000 Rls.

In the project area, the crop rotation is not established.

At present, the RPC has the seven sub-organizations to communicate within RPC and
seven Dehs. However, the organizations of mechanization and maintenance of farm
machines in crop cultivation, management and maintenance of canal and drains, of other
facilities are not yet in the project area.

The support systems for farmers are not enough.

Irrigation and Drainage

The farmers in the project area have been
managing their crop production under dry
farming condition for several generations.
Background of the present 1&D scheme were
to set some measures to assist the unstable
crop production by supplying supplemental
water, expecting an yield increase without
any clear aims of the goal of assistances from
the Government to farmers. By this meaning
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most of farmers are expressing gratitude for the measures taken by the Government. It can be
said that both of the Government and farmers have never clarified concrete targets through the
activities of introducing irrigation system. The major constraints related to irrigation and
drainage are discussed below.

1) Unstable availability of irrigation water

The major problem is unstable supply of irrigation water in the Project area. Solution
alternatives for this constrain might be a) to secure surplus water with optimum dam operation
in the upstream, b) to provide scheme-base water storage facility like farm pond to reserve
river water in wet season utilization in dry season. Actualy Soil & Water Dept. has already
commenced the action and now a 4AMCM capacity pond is under construction. Besides that
still most of the farmers have never received water for irrigation and been keeping dry
farming aso within the scheme area.

Solution of this unstable and unreliable aspect of water source is one of the most primal
subjects for the agricultural development in Gorgan Plain including this I&D scheme.
Possible aternatives might be summarized as followers.

a. To provide farm pond

b. To establish water alocation rule among dams, water users / farmers, sectors in upstream
and downstream.

c. To extend Army Farm canal

d. To enhance water saving practice

Among the alternatives a Alternatives of Water Source Development for the 1& D Scheme

Alternatives Descriptions

AMCM, 150ha farm pond

IS under construction by
the Soil &  Water
Department in the scheme.
The am of the provision
is to serve irrigation water
to lower elevation 600ha
farmland in downstream
area to cultivate cotton in
dry season. It means other
some 2,400ha in the
upstream side are not
available to receive the
water, in case of without

pump.

1 To provide farmpond

( Direct measure )

A sufficient capacity farmpond is to be constructed or obtained to overcome
the demand in dry season, if would like to realize higher income agriculture.

Required capacity to conduct 100% cultivation through the year is to be
12MCM / 1,000nha farm scale.

Required area for the pond is to be about 10% of scheme area ( Depth 3.0m,
effective depth : 2.5m)

And the cost for water use fromthe pond is to be heavy burden for farmers
because not available to use gravity in the region.

2 To establish water allocation rule

among dams, water users / farmers,

sectors in upstreamand
downstream

(Indirect measure)

Actually any rules are never established to secure downstream farmers' water
right. Just used water in upstreamarea.

Most of new developed dams stores whole river discharge hence downstream
farmers are losing water availability not only dry season but also wet season.

3 Toextend Army Farmcanal

( Direct measure )

It seems most applicable and economical measure to secure stable and clean
water to the said scheme from Gorgan Dam, just extending few kmfromthe end
to the scheme.

All of stakeholders seems not to touch with " Army".

4 To enhance water saving practice

(Indirect way )

This is indispensable approach to secure available water for downstream
agriculture because total agricultural areain upstreamis about 30,000ha.

10% improvement can meke 3,000ha demanded water in downstream famland.

Both of A.O & W.O should establish rules to guide farmers to save irrigation
water in upstream

Of cource the rule should be adapted for the down stream farmers as
responcibility of water user in water scarce region.




The system required to convey the

water to the upstream might be a Location of the |& D Scheme and the Army Farm

pipeline for about some 7km distance

with intake pump at the pond and

boosting pump in the intermediate. It J<—>
<

Army Farm
4.5km

IS obvious that the water cost
becomes quite expensive with this

measure. Tazeh Abad I&D Scheme ™ '~

The 3rd aternative is an idea to
convey water through existing

irrigation cana network with some
extension of it to connect to Tazeh Abad scheme. Water source of the Army Farm is reserved
water at Gorgan Dam in the upstream. The water at the Army Farm is clean without sediment
and sufficient enough to use for sprinkler irrigation directly because the water is already
de-silted in the dam. Some reserving facility is required in the dam or in downstream vicinity
to store the water for dry season irrigation. The most realistic measure to obtain the reserve
might be excavation or removal of dam sedimentation. Since it is out of the scope of this
study, further discussion is|eft to the Iranian side.

The 4™ alternative is an indirect measure but it might be the most realistic and effective one to
increase water availability for the downstream in the semi-arid condition. It is said that some
30,000ha area has aready been developed related with those two dam development in the
upstream. If they use the new developed water in reckless management and consume the
precious water there, then possibility of future development of agriculture in the Gorgan Plain
shall be negative. So both of MoE asin charge for water resources management and MoA for
on-farm management should commence necessary actions urgently for this subject.

Alternative No.2 might be a measure after commence other three aternatives. The present
scarcity of water in the downstream has become bigger by the dam construction in the
upstream side. It means that the responsible agencies did not consider or the plain agriculture
was ignored on the right of water use of the river. Overall water resource alocation rule is
necessary for this region to make concrete future devel opment.

2) Uncompl eted irrigation canal networks Achievement of Irrigation Canal Provision

unit: mé& %

Achievement of cana provision is still under Primary | Secondary | - Tertiary
canal canal canal

developlng wal nst the 0r|g|na| plan as 506m Ma|n By original plan 505.9| 321417 53018.6

Completion 505.9( 26222.6 | 41349.1

canal, 32,141m Secondary canal and 53,018m. Most |achievement (%) 100%|  8Le%|  78.0%

. Lining plan 505.9( 321417 53018.6

of the network has never been provided concrete |;,eion csol  s1771 00

lining. The water conveyance efficiency of without [Achievement (%) 100%|  161% 0
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lining is 0.64 against 0.72 of lining canal. This means 36% of precious intake water is to be
lost. So as soon as possible the necessary measure should be completed.

3) Insufficient drainage network for salt leaching

Existing drainage system in the project is open channel type with about 400m-interval
combined with irrigation canal and farm road. According to the results of interviews to
farmers there they complain salt hazard on crop cultivation and they cannot introduce crops
like beans or grasses which are classified as weak salt tolerance crop. It means that continuous
leaching activities are indispensable while conducting irrigation, though being limited
availability of water source. Hence some additional drainage system is to be introduced as
intermediate drain which might be open channel type or pipe drain type.

It is necessary to provide additional drainage to generate vertical water movement and to
receive such leaching water and to drain it horizontally. Sub-surface drainage system owes
such function, which variation are like @ mole drain without any material, just making
continuous hole space horizontally b) porous pipe drainage made with concrete, plastic or
others. The most cheapest type is mole drainage system without any material. But it required
some 30 or 35% clay content in the layer as minimum rate to be placed to keep mole structure.
So trial in the site and monitoring is necessary before introduction.

4) & D system has no water measuring function.

Presently all of the relevant agencies, farmers and cooperative are not keeping record of water
consumption of the project. It can be said that the present situation between W.O and
Cooperative is like Cooperative, as water
user, purchasing water from W.O, as water Achievement of Land Leveling
business firm. Recently it is said that W.O
decided to introduce area based unit price

setting. But the total cost to be paid from the A R
cooperative to W.O will never be adjusted e
by the achievement just by area proposed in \x

annual initial season. To improve such
condition, water measuring system is
necessary.

5) Present farmland condition is not leveled to conduct proper irrigation

It isinevitableto avoid land leveling for making farmland plain with proper gradient to accept
and to conduct parity watering for 7.0 ha, as average area of one plot. But achievement of
land leveling by today is just 100ha against 3,200ha. The cooperative has a plan to do it for
other 100 hawithin this coming year.



As farmers’ explanation it seems difficult to deliver the water up to the end of a plot even
though intaking water with 20 or 25cm depth at intake mouth of a plot. Land leveling is
inevitable to improve such condition. Also this measure can be the first step to introduce
furrow irrigation method among farmers which is expected as water saving comparatively.

6.2.2 Potentialsfor Development
Q) Water Resources

The surface water is the main resource for the agriculture along the Gorgan river. The Tazeh
Abad irrigation scheme also takes water from the samerriver.

Let’'s revise the potential of the water resources in the area. The main water sources for the
Tazeh Abad scheme are the Voshmgir dam and Zaringol river. As shown in the before, the
available water volume from these sources are as follow:

Available Water for 10 Years Return Period Rainfall

(MCM)

Month Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Annua
\VoshmgirDam | 0.8 | 0.6 | 04 | 04|07 | 22 |6.0| 58 36|64 |51 |20]| 340
Zaringol River | 0223 |21|44|68|76|57|82|04/00|00|10| 388

VOSHMGIR

Zaringol River

The actual estimated available discharge is 34 MCM/year from the
Voshmgir dam and 38.8 MCM/year from the Zaringol river (points
1 and 2 of theright figure) for arainfall of 10 years return period.
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If the salinity problem is considered, the water between May and

September will have some restriction to be used as irrigation water. Tacheme
So, the available water at the above points will be the following if

the salty water is excluded.

Available Water Considering the Salt Problem in Gorgan River (MCM)

Month Jan | Feb | Mar | Apr |May| Jun | Jul | Aug | Sep | Oct | Nov | Dec | Annual
\Voshmgir Dam| 0.4 [ 0.7 | 22 [ 6.0 23| 00| 0.0| 0.0 |08]0.8]| 0.6 [ 0.4 | 14.2
Zaringol River | 44168 | 76 |57(33]00([00[00([04]02|23(21]| 328
TOTAL 481 75[98|11.7/56|0.0]|00|00|12|10|29]| 25| 47.0

al) Irrigation Potential for the Actual Condition

According to this, the estimated available water at the Tazeh Abad pump station for the
present water use is as shown in the next table.



Present Water Availability and Water Balance at Tazeh Abad Pump Station (MCM)

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Availability MCM)| 46| 52| 51|00 19 |00|[00| 00 | 00| 00|29 ]| 25
Demand MCM | 01|07 |12 |44 | 23|46 |57 |102|79|31]00]| 00
Balance MCM | 45| 45|39 |-44|-04|-46|-57|-102|-79|-31| 29 | 25

Present Situation

As shown in the right figure, there is water shortage | 2
in Tazeh Abad Scheme between April to October if
the present water use condition prevails.
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The same water balance will be as follow, if the e
Present Water Availability at
cropping method presented in this study is adopted. Tazeh Abad Pump Statt

Planned Water Balance at Tazeh Abad Pump Station for Basin Irrigation (MCM)

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Availability | 4652 |51]00] 19]00[00|00|00|00| 29|25
Demand 11[19[(32|50|1432|00/00|03]|05]|00]|0.0
Balance 35/33|19|-50| 05 |-32]/00] 00 [-0.3[-05| 29 | 25

Planned Water Balance at Tazeh Abad Pump Station for Furrow Irrigation (MCM)

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Availability [46|52|51/00| 19 |00]/00|00|00]00|29]|25
Demand 07/12]21)32/08]21/00/00|02]03|00]00
Balance 39/40|30|-32] 1.1 |-21]00] 00 [-0.2|-0.3| 29 | 25

The following figure shows the water balance at the Tazeh Abad pump station if the proposed
agricultural methods are adopted.

Planned Water Availability at Tazeh Abad Pump Station
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As seem in the graphics, there are water shortage mainly in April and June.



(2 Pevand Cooperative and its Members
1) High motivation of the representatives of RPCs Pavand members

Most of the members are in great difficulty of living and have high motivation to improve
their living condition based on agriculture. The representatives of the members are sure to
cooperate with applying new agricultural method in order to improve their living condition
through increasing agricultural production.

2) High potential of RPCs Pavand as an organization

Foundation of the organization is completing because of having a good RPCs President
although unfortunately he will be replaced soon. In addition, there is hope for managing RPCs
by itself because the current balance has been good.

6.3 Agricultural Development Plan

6.3.1 Outline of the Development Plan

(1) Considerationsfor the Agriculture Development Plan

1) Considerations

The following aspects are considered for the agriculture devel opment plan.

1. The development plan should concentrate on income increment of farmers.

In consideration of the available resources for further development, the development plan
should concentrate on increasing income of farmers, who are stuck in the condition of dry
farming.

2. The plan should be made such that the cost burden on the farmers will be low.

Most of the farmers are aready under burden of debt under the ‘cost sharing policy’, and
therefore, the planning should be made such that the cost allocation by the farmers will be low,
by considering an effective and low cost project plan.

3. The plan shall be in the line with phased devel opment, distinguishing what farmers can do

The plan shall be in the line with phased development, and shall clearly distinguish what
farmers can do or not. It is quite difficult to make the farmers to be responsible for the all the
development activities, who are carrying out farming at individual level with small scale
investments.

4. The plan is to be on the line with effective use of uncertain water resources

Most of the constraints of the Project are originated with uncertain water resources. Therefore,
the plan should focus on the effective use on uncertain water resources.
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2) Placement of ThisPlan

The main subject of this study is ‘to show an example of agricultural development in the
Gorgan Plain, considering the natural and socio-economical conditions' and Tazeh Abad 1&D
Scheme is selected as an example area. The scheme has just started its development activities
while receiving supports and efforts of engineers and specialists individually, but not yet
reached its initial target of supplying irrigation water to all the area. Now both of the
government and the farmers are expecting the completion of the first development stage as
early as possible. Based on such circumstances and its present conditions, it is confirmed that
the placement of this planis asfollows;

1. This plan has to bridge the gap which the scheme has never been reached to the goal of the
initial stage even though several years have passed after the project commencement,

2. This plan will be the first step to fulfill the gap in line with phased development to
approach stable agriculture based on irrigation.

3. The agriculture development shall fully consider the farmers’ cultural background and deal
with market situation.

(2 Components of Agriculture Development Plan

In consideration of the severe environmental conditions of the area the agriculture
development plan consisting of the following plans is prepared, in order to achieve
sustainable agriculture and to provide stable income for the farmers.

1. Farming Plan

2. Irrigation and Drainage Facilities Improvement Plan
3. RPC Strengthening Plan

Each of the plansis described below in detalil.

6.3.2 FarmingPlan

(D) Proposed Farming and Cropping System

The farming plan is composed of crop production with crop rotation, hybrid cow farming of
10 heads, and cucumber production in plastic green house for the farmers of small-scale
farming.

To execute the proposed plan, there are some requisites, such as supply of required irrigation
water, drainage for decrease of salinity in soil in order to cultivate the crops, which have poor
resistance to salt, such as pea, maize, etc. It might take several years to remove salt after
accomplishment of construction of canal and drains.

The proposed cropping system is one of the models of crop rotation. Various changes can be
made in the model by change of crops with process of desalinization or with farming scales.
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Especiadly, the small-scale farmers could not help introducing vegetables in exchange for
cotton and pea in order to increase the profits. Besides, all the farmers could introduce
tomatoes for processing in change for cotton under contract between RPC and processing
factories.

The proposed rotation is as follows:

1 Four-year rotation is adopted, because the number of main crops in winter is four (Fig.
6.3.1).

2 Five (5) cropsincluded in the rotation, such as wheat, annual grass (e.g. Italian ryegrass),
rape, cotton and pea. The growth periods of various crops are shown in Table 6.3.1 and
Fig. 6.3.2. Crop rotation is made by the combination of these growth periods of crops.
Besides, the plan is considered carefully on shortage of irrigation water in July.

3 Thecropping patternis“wheat — annual grass — rape — cotton — pea’.

4 In the plan, a farmer divides his own field into four plots and cultivates four cropping
patterns every year as shown in Fig. 6.3.1. Therefore, the farmer shall produce 5 crops
every year to keep balance of agricultural income every year



GE-9

Fig. 6.3.1  Growth Period and Rotation of Crops (Plan for Tazeh-abad)

1st Year 2nd Year 3rd Year 4th Year
Solar Calendar 9 [[10] 11 12!1!2!345 678!9 10 [ 11 12!1!2!345678!9 1011 12!1!2!345678!9 10 [ 11 12!1!2!34567 8
Iranian calendar 6 [ 7 [[8[loJ10JT11T12[[aJl2[3[[afJl5 67 [[8[[o[10[11[12[a 2 [3[[4aT[5 6 []7 8]0 [10[11[12[a 23 J[4[[5[6[l7[[8[[o[w[1a]12[1 [[2][3]]4T]]5]
Tazliégsidnq oatter \Wheat ‘ ‘ ‘ 3 Italian r rasx ‘ ‘ ‘ x 3 'S‘_a;gl ‘ ‘ ‘ . ><Icmton ‘ . XlPea ‘ ‘ ‘ el
m\ anveres | | [ [ ] [x | 1 [ LT[ xlc‘m\ | :ea 1 RN - ‘,w_ea: L] -
secropping pattetn XXIPeﬂ ‘ ‘ = 'Wheat 3 el\ahanr rasf - — 3 '?_aggl xx|Cmton
5- cucumber ‘Cucumber in green house
in green house . xx x x| o XXX XXX XX XX X XX X XX XX X X X . xxx x| o XXX XXX XX XXX XX XXX XX XXX . xxxx| o XXX XXX XX XX XXX XXX XXX X . xxxx| o XX XXX XX XX XX XXX XX XXX XX
R 0 R B A R A
Note 1) Sowin?o - Transplanting - Irrigation x - Harvesting
2) Dry season
3) In the both survey area, the four-year crop rotation is adopted. The composed crops in the rotation are wheat, rape, grasses (Italian ryegrass),
pulse crops (pea) as winter crops, and cotton,  as summer crops.
4) Livestock farming, which each farmer raises mother cows of 10 heads, is carried out by each farmer besides above mentioned farming.
5) In small scale farm households, a cucumber cultivation throughout the year in a greenhouse is introduced.
Water Demand
Caseof " Basin Irrigation " method 16.43 MCM/Year/Whole Farm Plot
Solar Calendar 9 10 11 12 | 1 | 2 | 3 4 5 6 7 8 |
Iranian calendar 6 [ [7 T T8 JTT9o J 0 T 123 T 12 TT1a T7T2 1713 T7Ta 1715 1
Irri demand (M CM/month/Scheme) 0.25 0.47 0.00 0.00 1.10 1.89 3.24 4.95 1.39 3.15 0.00 0.00
River discharge (MCM/month ) 0.00 0.00 2.90 2.50 4.60 5.20 5.10 0.00 1.90 0.00 0.00 0.00
Baance (MCM / month ) -0.25 -0.47 2.90 2.50 3.50 331 1.86 -4.95 0.51 -3.15 0.00 0.00
Caseof " Furrow Irrigation " method 10.47 MCM/Year/Whole Farm Plot
Solar Calendar 9 10 11 12 | 1 | 2 | 3 4 5 6 7 8 |
Iranian calendar 6 [ 17 [ 18 [T 19 T 120 JT 113 T 12 T T1 [T T2 TT3 T T4 15 1
Irri demand (MCM/month/Scheme) 0.16 0.30 0.00 0.00 0.70 121 2.08 3.18 0.78 2.05 0.00 0.00
River discharge (MCM/month ) 0.00 0.00 2.90 2.50 4.60 5.20 5.10 0.00 1.90 0.00 0.00 0.00
Balance (MCM / month ) -0.16 -0.30 2.90 2.50 3.90 3.99 3.02 -3.18 1.12 -2.05 0.00 0.00

Note :

a  Assumed irrigation method for the above estimation is "Basin Method" for farm field with 0.43 efficiency.
b. Besidesthat irrigation efficiency for the green house is 90% for the caluculation.

c.  River discharge from the mid June to the mid Sep is assumed not available for intake due to the quality.



Fig. 6.3.2 Growth Period of Crops
Solar Calendar 1 [ 2 ] 3 4 5 6 7 8 9 10 1 12 1 2 3 4 5 6 7 8
Iranian calendar [10 [ [ [ iz [ [1 e [l Tle T s [le Tlr T [e e T Tl Tl e T e [sTlaT]s]
Rape | x| | x x x x x|
Spring vegetables(sowing‘;in auu‘xmn) ‘ ‘ ‘ ‘ ‘
Pea X X X x x x o] | X x x X x x
Wheat [ [ [ [ — . ‘I [ [ [ [ [ —
- \ \ \ _ \ \ _ _ _ I \ _ \ \ \ \ _ \ \ _ _
Swgumcirm\gzgetabla(wi‘ng in sp[)ing) ‘ I ‘ T
Sorghum B [ I x ~]
Cotton [o ‘ ‘ ‘ | X X X X X x
T N N
Paddy rice [ [e [x_x |springtype
[ [ [x ] summer type
e | ] [ ||
Soybean o [x x x|springtype
B e = x x x |summertype
Moo B | [ I [ _ \X — \
Sowing e Transplanting  Irrigation x Harvesting
Table6.3.1  Growth Periods of Crops
Crops Type Sowing (planting) time Transplanting time Harvesting time

Wheat Early in Nov. - Early in Dec. May - Middle of Jun.
Paddy rice Spring type | Early Apr. May Early of Sept.

Summer type | Middle of May Jun. End of Sept.
Soybean Spring type | May Oct.

Summer type | Middle of jun. Oct. - Nov.
Cotton Apr. - Early in May Oct. - End of Nov.
Potatoes Winter type | Dec. ~ Jan. (for Mahtar Kalateh) (main) May ~Jun.

Autumn type | End of Aug. (only 50~60 hain Golestan) May ~Jun.
Cumin Caraway
Rape Hayola401 | Latein Oct.~end of Nov. May ~ Jun.
Onion Spring type | Latein Jan.~middle of Mar. After about 20 days from sowing | Aug.~ Sept.
Eggplant Springtype | End of Mar. - middle of Apr. After about 20 days from sowing | Jul. - Oct.
Green bean Winter type | Apr. and Jul. (2 times or 3 times) Apr.
Pea Dry pea Latein Nov. ~latein Dec. Jun. ~ Jul.
Cow pea Winter type | Latein Apr. & Jul. ~early in Aug. | (2 times) Sept.
Cucumber Springtype | End of Mar. - latein Apr. After about 20 days from sowing | May - Jul.
Melon Spring type | End of Mar. - Apr. After about 20 days from sowing | Jun. ~ Sept.
Spinach Winter type | Oct. ~ Nov. Dec. ~ May

Springtype | Feb. ~ Mar. May
Cabbage Winter type | Latein Oct. ~latein Nov. After about 20 daysfrom sowing | Feb. - Early of mar.
Annual grass Winter type | Oct. - Nov. Dec. - Aug.
Maze May ~ Jul. Aug. - Sep.
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The reasons for selecting these crops are as follows:

Cotton: Recently, the profit by cotton cultivation has decreased year by year.
However, production of cotton has a long history in Golestan, and there are many
related enterprises and factories in Golestan Province. Cotton should be selected in
rotation to avoid the social repercussion.

Wheat: Wheat is the staple food in Iran and is one of the crops of low self-sufficiency
in the country.

Rape: The Government promotes the oil seed production as one of the agricultural
policy.

Grass. Soil organic matter is very important to improve soil physical characteristics
and soil fertility. Grasses leave a lot of root and stubble in soil as compared with that
of maize and sorghum. The soil of the surveyed area contains low soil organic matter
and shows low CEC. Therefore, introduction of annual grass in the crop rotation in
Tazeh Abad is indispensable. Besides, the Government also promotes also grasses
production as one of the agricultural policy. With regard to marketing of grass, it is
considered that the demand of the dairy farmers in the foot region of Elbourz
Mountains in Golestan Province, where Holstein or hybrid cow is raised, grass hay
with high quality is very high. In the proposed model, farmers will raise the hybrid
cow and will also need the grass hay with high quality, instead of hay of wheat straw
in traditional dairy farming of the local breeds. Farmers can choose the sale to the
dairy farmersin the foot region or for the self-consumption of their own hybrid cows.
In the plan, grass of first harvesting in December is used by own livestock, and hay
making is carried out in the second to the fourth harvesting. Hay is sold or used as
roughage for own livestock.

Pea: There are many kinds of pulse in Iran. Pulse is consumed in much quantity in
Iran, and exported. Fresh vegetables cannot be adopted in the production model of
the project area, because fresh vegetables of several hundreds ha could not be stored
or processed before decay. Dried peais suitable for storage. If there are other suitable
pulses, pea may be changed to other pul ses.

It is required to examine the kind of suitable annual grasses and suitable pulses
beforehand in Tazeh Abad.

When the farmer cultivates each cropping pattern in every one ha, the annual profits by
cultivation of five crops will be as shown in Table 6.3.2.



Table 6.3.2 Annual Profits by Cropsin Tazeh Abad

Crops Cotton Wheat Rape Grass Pea

Cost Land preparation 334,120 | 162,700 | 275,760 235,330
(Rls/ha) Sowing 270,850 | 421,050 | 148,760 319,300
Management 1,448,890 | 284,110 | 407,780 387,960

Harvesting 878,840 | 200,440 | 166,280 - 384,820

Total Million RIs./ha 2.933 1.068 0.999 1.365 1.327
Yield kg/ha 1,704 2,541 2,000 4,000 1,000
Unit price Ris./kg 2,850 1,050 2,050 825 1,870
Gross income Million RIs./ha 4.856 2.668 4.100 3.300 1.870
Net income Million Rls./ha 1.924 1.600 3.101 1.935 0.543

Note: 1) Average yields of cotton, wheat and rape are used. Yields of grass and pea are the estimated figures.
2) Average costs in Golestan Province and unit prices of crops, except grass, are used.

3) Cost and unit price of grass are estimated in Table 6.3.8.

The net income of cultivation of 4 hais about 9.1 million RIs.

(2 Anima Husbandry

As mentioned above, animal husbandry in Tazeh Abad is carried out with traditional methods.

It is necessary to promote the modernization of livestock farming.

According to the farmers survey of 128 farm households in 4 districts of the survey area,
about 80% of the farmers intend to introduce dairy cattle of 10 heads in average in Aq Qala
District, because of unstable crop cultivation due to shortage of irrigation water.

The husbandry department of the Golestan Jihad-e-Agriculture Organization planned the
hybrid cow farming of 10 heads. We adopted the plan as the agricultural development model
of the modernization of husbandry. That is to say, the model is the integrated farming of

agriculture and hybrid cow farming of 10 heads.

The planis shown in Table 6.3.3 in detail. Outline of the plan is as follows;

1) Buildings: mother cow stall of 40m? 3 stalls for young cattle and calves of 28 m? in

total, storage room of 12 m?, and paddock of 80 m?. Cost is about 19 million Rls.

2) Facilities: milker, milk storage tank, etc. Cost is about 7.35 million Rls.

3) Purchase cost of cows of 10 heads is 55 million RIs. Investment costs (1), 2), and 3)) is

about 82 million Rls. in total.

4) Annual running cost is about 23 million RIs.

5) Annua grossincome is 27 million RIs. by sale of milk, 10 million RIs., by sale of bull,

12 million Rls., by sale of young cow, etc., about 49 million RIs. in total.




Table6.3.3 Plan of Hybrid Cow (Hybrid Local Cow with Holstein) Farming of 10 Heads

No. ltems Price Remarks
Mill. Rls.
1 Investment
1) Buildings 19.404
2) Facilities 7.350
3)  Purchase of 10 heads cows 55.000
Total 81.754
2 | Annua running cost 23.330
3 | Annual total cost 24.596
4 | Annual grossincome 49.120
5 | Balance
Cash income 49.120
Production cost 24.596
Net income 24.524
6 Repayment of loan
Amount of annual repayment 14.716 | Amount of loan; 90% of total investment,
Annual interest 6.181 | Annual interest rate; 8.4%
Sum 20.897
7 Net income during 5 years of repayment
of loan 4.893

Source: Golestan Jihad-e-Agriculture Organization, husbandry Department

6) Annual net incomeisabout 24.5 million Rls.
7) Repayment of loan during 5 yearsis about 21 million RIs.

8) Therefore, the net income during 5 years of repayment of loan is about 3.6 million RIs.
After 5 years from commencement of the plan, the net income will become about 24.5
million Rls.

3 Economy of the integrated farming plan

Annual profits in the integrated farming of agriculture of 4 ha and animal husbandry raising
of hybrid cows of 10 heads are shown in Table 6.3.4. In this case, the average in Agq Qalais
used as yields of cotton, wheat and rape. Yields of grass and pea are the estimated figures.
Besides, the average in Golestan Province is used as costs and unit prices of crops, except
grass. The net incomes are composed of 1.6 million RIs. of wheat, 3.1 million RIs. of rape, 1.9
million RIs. of grass, 0.5 million Rls. of pea, 1.9 million RIs. of cotton, and 24.5 million RIs.
of stock farming, 33.6 million RIs. in total. However, during 5 years of repayment of loan, the
profit of stock farming is about 5 million Rls. Therefore, Annua profits of the integrated
farming become about 13 million RIs.

On the other hand, in case of the same integrated farming with high level of technology, the
net incomes are composed of 3.1 million RIs. of wheat, 3.9 million RIs. of rape, 1.9 million
Rls. of grass, 1.0 million RIs. of pea, 0.8 million RIs. of cotton, and 24.5 million RIs. of stock
farming, 35 million Rls. in total (Table 6.3.5).
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Table 6.3.4

Annual Profits of Farm household in Farming of 4 hain Tazeh Abad (Average Plan)

(5 crops cultivation under irrigation in 4-years rotation and raising of hybrid local cows of 10 heads)

Item Yield Producers Gross Production Net Base of
unit price income cost income estimate
kg/ha Ris./kg Million RIs/ha | MillionRIs/ha | Million RIs./ha
Cropsintroduced to the plan
Wheat 2,541 1,050 2.668 1.068 1.600 Note 1), 2)
Rape 2,000 2,050 4.100 0.999 3.101 Note 1), 2)
Grass (hay) 4,000 825 3.300 1.365 1.935 Note 1), 3)
Pea 1,000 1,870 1.870 1.327 0.543 Note 1), 2)
Cotton 1,704 2,850 4.856 2.933 1.923 Note 1), 2)
Total annual net income of
4 hain four-year crop rotation 9.102
Animal husbandry
Raising of hybrid cows 49.120 24.596 24.524 Note 5)
of 10 head
Total annual net income 33.626

Note:

1) Yields of cotton, wheat and rape are used the average in Aq Qala. Yields of grass and pea are the estimated figures.
2) Costs and unit prices of crops, except grass, are used the average in Golestan Province.
3) Cost and unit price of grass are estimated in Table 6.3.8.
4) Gross income, production cost and net income in hybrid cow farming of 10 heads were used the results of the case study in 2001 of the
husbandry department, Golestan Jihad-e-Agriculture Organization (Table 6.3.3).

Table 6.3.5 Annua Profits of Farm household in Farming of 4 hain Tazeh Abad (High Level Plan)
Item Yield Producers Gross Production Net Base of
unit price income cost income estimate
kg/ha Ris/kg | MillionRIs/ha | MillionRIs/ha | Million Rls./ha
Crops introduced to the plan
Wheat 4,000 1,050 4.200 1.110 3.090 Note 1), 2)
Rape 2,500 2,05 5.125 1.214 3.911 Note 1), 2)
Grass (hay) 4,000 825 3.300 1.365 1.935 Note 1), 3)
Pea 1,500 1,870 2.805 1.789 1.016 Note 1), 2)
Cotton 2,000 2,850 5.700 4.870 0.830 Note 1), 2)
Total annual net income of
4 hain four-year crop rotation 10.782
Animal husbandry
Raising of hybrid cows 49.120 24.596 24.524 Note 5)
of 10 head
Total annual net income 35.306

Note:

1) With regard to yields, the highest yield of cotton, whesat, and rape were used in Tazeh-abad at present. Data of yield of grassand peaare

the estimated figures.

2) Wheat, cotton, rape and pea: Data were examined about each component of production costs. The average (2000-2001) in Golestan
Province was generally used. Besides, the necessary fertilizer, such as potassium, sulfur, micro-elements, etc..

irrigation water charge

in Peivand RPC and repayment of debts to RPC were added with actual cost (Table 6.3.6, 6.3.7).

3) On annual grasses, there is no data on production costs in detail. Therefore, cost of each component of production costs were made with
reference to that of wheat and cotton. 4 tons of hay was estimated as total yield per ha of 3 times harvesting (Table 6.3.8).
4) Gross income, production cost and net income in hybrid cow farming of 10 heads were used the results of the case study in 2001 of the
husbandry department, Golestan Jihad-e-Agriculture Organization (Table 6.3.3).




However, during 5 years of repayment of loan, the profit of stock farming is about 5 million
RIs. Therefore, Annual profits of the integrated farming become about 16.5 million RIs.. In
this case, with regard to yields, the highest yield of cotton, wheat, and rape in Tazeh Abad at
present are used as yields in the Table. Yields are 4 tons per ha of wheat, 2.5 tons per ha of
rape, 4 tons per ha of grass, 1.5 tons per ha of pea, and 2 tons per ha of cotton, respectively.
Data of yield of grass and pea are the estimated figures. Data of production costs of wheat,
cotton, grass, rape and pea were examined about each component of production costs. The
average (2000 ~ 2001) in Golestan Province was generaly used. Besides, the necessary
fertilizer, such as potassium, sulfur, micro-elements, etc., irrigation charge in Peivand RPC
and repayment of debts to RPC were added with actual costs (Table 6.3.6 and 6.3.7). On
annual grass, each component of production costs is made with reference to that of wheat and
cotton (Table 6.3.8).

It is considered that the integrated farming model of high level is the feasible development
plan in near future.

4) Cultivation System

As mentioned in the economy of the integrated farming plan, to increase yields and profits,
there are necessary techniques of farming as follows,

Strict enforcement of pre-irrigation

Fertilization of sulfur, micro-elements

Organization of land use, mechanization in small scale farming and of irrigation, and
conscientiously keeping of the rule in the organization

Participation to the training courses of RPC and the Extension Service Center

Strict enforcement of crop rotation

Increase of soil organic matter and soil fertility by annual grass cultivation

Trials of cultivation technologies on different crops, method of drainage in fields etc..

5 Mechanization for Grass Cultivation

It is necessary to mechanize in hay making of annual grass. However, there is no experience
of hay making of grassin Aq Qala District. Therefore, the farmers do not have machinery for
cultivation and hay making of grass.

Annual grass of first harvest in December is used to own livestock as green fodder, because it
israiny in winter and difficult to make hay. Grass of harvest in April to August is used as hay.
In hay-making of grass, it takes 3 days to work of cutting of grass, raking for drying in the sun,
collecting dried grass to the raw, baling to hay and transport to storehouse. The required
machinery is shown in Table 6.3.9.



Table 6.3.6 Cultivation Method and Production Cost (wheat under irrigation, for Tazeh Abad)

Farm Materials

Unit

Items Unit Quantity price Cost Remarks
kg/ha Ris’kg Ris/ha
Sterilizing seeds kg 180 11,300 203,400
Fertilizer (phosfate) kg 100 450 45,000
Fertilizer (Urea) kg 100 315 31,500
Fertilizer (Potasium) kg 75 380 28,500
Agriculture sulfur kg 200 275 55,000
Zinc sulfate kg 40 1,050 42,000
Manganese sulfate kg 20 2,925 58,500
Irrigation water charge . 1st; 80,000 Ris./ha, 2nd: 70,000 RIs./ha, 3rd;
times 4 62,500 250,000 | 50,000 RIs.
Pesticide kg 14,000 28,000 | Sevine
liter &
Herbicide kg 1lit. +15¢g 79,400 79,400 | Topic, grand Star
Insurance due 8,000
Repayment of debs debt; 'construction of canal and 'drai ns.
ha 1 102,000 51,000 | Allotting amount to 2 crops during ayear.
Farm Works
Items Unit Number of U.nit Cost Remarks
price
times Ris RIs/ha
Plowing 1 60,000 60,000
Disc harrow 3 30,000 90,000
Sowing (drill) 1 40,000 40,000
Making drain 1 15,000 15,000
Transporting seeds and
fertilizer 10,000 10,000
Fertilization 2 15,000 30,000
Irrigation water charge 2 30,000 60,000
Spraying pesticide 2 25,000 50,000
Harvesting (with combine) 1 200,000 200,000
Transporting  products  to
market 35,000
Total cost 1,470,300
Income by sale of straw 360,000 | 200packs, each 1,800 RIs
Net production cost 1,110,300

When yield is 4,000 kg/ha, and producer's price is 1,050 RIs/kg, the gross income per hais 4,200,000 RIs. Therefore, the net incomeis

3,089,700 Rig/ha.

The gross income, production cost and the net income per kg are 1,050 RIs/kg, 228 RIskg and 822 RIs/kg, respectively.

The net income is about 78 % of the gross income, and about 361 % of the production cost.




Table 6.3.7

Cultivation Method and Production Cost (Cotton under irrigation, for Tazeh Abad)

Farm Materials

Items Unit | Quantity | Unit price Cost Remarks
kg/ha RIskg Ris’ha
Seed kg 40 2050 82000
Fertilizer (phosfate) kg 100 450 45,000
Fertilizer (Urea) kg 150 315 4,725
Fertilizer (Potasium) kg 75 380 28,500
Agriculture sulfur kg 200 275 55,000
Zinc sulfate kg 40 1,050 42,000
Manganese sulfate kg 20 2,925 58,500
Irrigation water charge time 1st; 130,000 Ris./ha, 2nd: 100,000 Ris./ha, 3rd;
s 3 110,000 | 330,000 | 100,000 RIs.
Pesticide kg 12 20,000 240,000
Herbicide liter 25 28,500 | Sonalan
Insurance due 14,000
Repayment of debts debt; construction of c‘anal and drains. Allotting
ha 05 102,000 51,000 | amount to 2 crops during ayear.

Farm Works
Items ) Number T

Unit of Unit price Cost Remarks

times Rls Rlgha

Plowing ha 15 75,000 112,500
Disc harrow ha 4 37,500 | 150,000
Sowing (drill) ha 1 40,000 40,000
Making drain ha 1 30,000 30,000
Pesticide ha 1 30,000 30,000
Transporting seeds and fertilizer ha 1 12,000 12,000
Fertilization ha 2 15,000 30,000
Weeding ha - 559,000 | Manual (33 personsx13,000
Cultivator ha 25,000 | RIs), car(8,000Rls)
Spraying pesticide ha 30,000 | 120,000 | and oversee worker (50,000 RIs)
Irrigation 30,000 240,000 | Manual (4timesx 2 persons)
Harvesting (with combine) ha 945,000 | Manual (labor 57 x 15,000RIs,
Transporting products to market kg 2,200 40 88,000 | oversee worker 3 x 25,000Rls, car
Other cost 295,400 | 8,000RIs
Profit of fund 271,380
profit of management 647,353
Other cost 295,400
Total cost 4,870,258
Note:

Whenyield is 2,000 kg/ha, and producer's price is 2,850 RIs/kg, the gross income poer hais 5,700,000 RIs. Therefore, the netincome is

829,742 RIs/ha.

The gross income, production cost and the net income per kg are 2,850 RIs/kg, 2,435 RIs/kg and 415 RIs/kg, respectively.
The net income is about 15 % of the grossincome, and about 17 % of the production cost.




Table6.3.8  Cultivation Method and Production Cost (Annual Grass under Irrigation/for Tazeh Abad)

Farm Materials
Unit
Items Unit Quantity price Cost Remarks
kg/ha RIs’kg RIs’ha
Seeds kg 20| 3500 70,000 | Grass; Setaria (glauca)
Fertilizer (phosfate) kg 100 450 45,000
Fertilizer (Urea) kg 100 315 31,500
Fertilizer (Potasium) kg 75 380 | 28500
Agriculture sulfur kg 200 275 55,000
Zinc sulfate kg 40 1,050 42,000
Manganese sulfate kg 20| 2925| 58500
Irrigation water charge | times 3 83,333 250,000 | 1st; 80,000 Ris./ha, 2nd: 70,000 RIs./ha, 3rd; 100,000 RIs.
Insurance due 8,000
Repayment of debts Debt; construt?tion of canal and drains. Allotting amount
ha 1] 102,000 51,000 | to 2 cropsduring ayear.
Farm Works
Items f U_nit
Unit Number of price Cost Remarks
times Ris Rls/ha
Plowing 1 60,000 60,000
Disc harrow 3| 30,000 90,000
Sowing (broadcast
seeding) ) 1| 40,000 40,000
Making drain 1 15,000 15,000
Transporting seeds and
fertilizer 10,000 10,000
Fertilization 3 15,000 45,000
Irrigation water charge 2 30,000 60,000
Harvesting 3timesx 20,000 300,000 | Mower, rake, baler, trailer (5 processes) and storage
5 processes

Transporting products 3| 35000 | 105000 | Delivery at home gate

Total cost 1,364,500

When total hay yield is 4/ha, and producer's price is 825 RIs/kg, the gross incomeis 3,300,000 Rls. The net incomeis 1,935,500 Rls/ha.
The gross income, production cost and the net income per kg are 825 RIs/kg, 341 RIs/kg and 484 RIs/kg, respectively.
The net income is about 59 % of the gross income, and about 142 % of the production cost.

Table 6.3.9 Machinery for Cultivation of Pasture Plants (2002)

Machinery Type '\:Jiﬂiit;r:;:; Remarks
Tractor 75 Ps, Massy Ferguson 575 mzlnujittl;ragsportl ng fee to Gorgan, Tabriz Tractor
75 Ps, Massy Ferguson 575 :\:tazl:ﬂit t&fgsportl ng fee to Gorgan, Tabriz Tractor

Baler John Deer, 385 Arak Combine Manufacture

Disc harrow | 3-wheeled and with 32 blade 85 Made in Golestan Province
Trailer Loading capacity; 5 tons, unloading 2 sides, 4 wheel 125 Iran Tractor Manufacture

Broadcaster | for spreading seeds and fertilizer, centrifugal spreading 25 Made in Golestan Province

Seeder for spreading seeds and fertilizer, wheel type 6.5 Made in Golestan Province

Rake linear 32

Mower Disc-type 3.2

Sum 189.9

Source: Golestan Jihad-e-Agriculture Organization




One-set of machinery for grass cultivation is composed of two tractors (75 PS), abaler, adisc
harrow, a trailer, a broadcaster, a seeder, a rake and a mower, and the price of one-set
machinery is about 190 million RIs. Besides, the one-set machinery can cover the cultivation
of grass and hay making of about 70 ha.

It is proposed to organize the joint ownership group, and each group is organized with farmers,
which are about 70 ha of grass, that isto say, 280 ha of their owned land in total and belong to
the same canal as possible. Each group carries out cooperative purchases the machinery by
loan, cooperative management of the farm woks of grass cultivation, and cooperative

shipping.

As aresult, cost of hay decreases and cost of mechanization can be reduced. The cooperative
use of machinery for hay making will become the trigger to the cooperative mechanization of
other crops.

(6) Plastic green house

As mentioned above, the proposed integrated farming model is composed of the crop
production with crop rotation, the hybrid cow farming of 10 heads, and cucumber production
in plastic green house for the farmers of small-scale farming. The objectives of the plan of
cucumber production in plastic green house are increase of agricultural income of the farmers
of small-scale farming and effective use of irrigation water.

In the development plan, we propose that only twenty plastic green houses are constructed in
the project area (Tazeh Abad), because there are twenty green houses in Golestan Province in
total at present, and it is necessary to decrease of repercussion of market. According to the
plan of the Agriculture Research Station, production, profit, cost and repayment of loan to
bank in cucumber cultivation for a plastic green house of 500 m® The plan was adopted as the
agricultural development model. That isto say, the integrated farming model includes the plan
of cucumber production in plastic green house for the farmers of small-scale farming.

When farmer constructs a plastic green house with loan of the bank, farmer must apply to the
Golestan Agriculture Organization for permission to construct to go well the farming by
guidance of the Organization. Over 100 cases have been permitted by the Organization during
the last five years, but only 20 green houses are working. The reason of failure of green house
cultivation was that farmer could not repay the borrowed loan. The conditions of loan are
repayment within 5 years and 15% of annual interest rate.

In 20 plastic green houses, cucumber is only cultivated, because techniques of cultivation are
easy and producer’s price is relatively high. In this plan, however, farmers can select various
profitable vegetables with acquisition of cultivation techniques.

Outline of the planisasfollows;



1  According to the plan, four houses of 500 m* each are constructed and managed to
decrease costs. Therefore, all data are described on four green houses (2,000 m?).

2 Investment: construction of house (4 houses of 500 m* each), water tank (1), generator
for emergency (1), heater (4), irrigation facilities (2000m?), lighting facilities (1), etc.
Investment for fixed assetsis 118.511 million Rls.

3 Production of cucumber in green house is carried out two times a year as shown in Fig.
6.3.1.

4 Annual running cost is about 31 million RIs. in total of 4 houses. That in one house of
500 m*is 7.8 million Rls.

5  Average yield of cucumber included 2 times cultivation is 20kg per m® Therefore,
annual production in 500 m? of green house is 10 tons.

6  Grossincomein 500 m? of green houseis 15 million RIs.

7 Amount of annual repayment of loan is about 18 million RIs. in total of 4 houses. That
in one house of 500 m? is 4.5 million RIs. in case of 10 years of term of repayment. In
case of 5 years of term of repayment, annua repayment of loan is about 27 million Rls.
in total of 4 houses. That in one house of 500 m? is 6.8 million RIs.

8  Net income except repayment of loan is about 29 million RIs. in total of 4 houses and
for each house of 500 m?, the net incomeis 7.25 million Rls.

9  Net income during 10 years of repayment of loan is about 11 million RIs. in total of 4
houses in case of 10 years of repayment term, and about 7 million Rls. in total of 4
houses in case of 5 years of repayment term, respectively.

Therefore, the net income in one green house of 500 m® during 5 years or 10 years of
repayment of loan is about 1.7 or 2.8 million Rls. After 5 years from commencement of the
plan, the net income will become about 7.2 million RIs.

Table6.3.9 Production, income and cost of cucumber cultivation in plastic green house

No. Items Unitprice  Quantity Price Remarks
Ris Million RIs.

1 Investment
1) Construction and facilities of green house

Frame pipe 25,000 4x500m2 50.000
Heater 5,000,000 4 20.000
Nentilator 400,000 4x2 3.200
Irrigation facilities 7,500  2,000m2 15.000
water tank 2,000,000 1 2.000
Plastic film 5,000,000 5,000m2 5.000
Generator 5,000,000 1 5.000 For emergency, 2 kw
Guard and resting house 5,000,000 1 5.000 12m2
Others 5.280
Sum 110.480




No. Items Unitprice  Quantity Price Remarks
Rls Million Rls.
2 Equipments and implements
Sprayer 3,000,000 1 3.000
Thermometer 70,000 4 0.280
Thermometer in soil 100,000 4 0.400
Hygrometer 7,000 4 0.280
Scissors with long grips 80,000 4 0.320
Scissors with short grips 20,000 4 0.080
Ordinary scissors 75,000 4 0.300
Hoe 20,000 4 0.080
Trowel 4,000 10 0.040
Handcart 150,000 2 0.300
Lighting facilities 1 2.000
Rake 7,000 4 0.028
Thermostat 40,000 4 0.160
Others 0.363
Sum 7.631
3 Annual total cost
Depreciation of building 0.776 25years
Depreciation of facilities 0490 15years
Running cost 23.330
Sum 24.596
4 Running cost (2 times cultivation during ayear)
Liquid fertilizer 0.400 40liters
Chemical fertilizer 0.200 Potassium, phosphate, urea
Manure 0.200
String 0.240
Chemicals 0.500
Packing materials 3.000
Fuel 150 /liter 5.400 200 lit./day x 6 months
Electricity 3.000
Shipping 15,000/ton 0.600
Wage of laborers 4.200 2 personsx 7 months
Hybrid seeds 3.600
Plastic tubes for warm current of air 0.510
Supervisor for part-timers 2.000
Management cost 5.926 5% of fixed cost
Other costs 1.489
Sum 31.265
5  Baance
Total annual cash income (4 green house) 1,500 /kg 60.000 Averageyield of cucumber included 2 times
Tota annual running cost 31.265
Net income 28.735 Thenet income of one house (500m2) is
6  Repayment of loan (in case of 10 years of term of repayment)
Payment in installments of the principal 0.898 Investment: fixed assets;118.511 million RIs.,
Tota loan (bank) ; 90% of total investment
Interest on loan 7.621
Amount of annual repayment 17519 Incaseof 5 years of term of repayment:
7 Net income during 10 years of repayment
of loan 11.216 Incaseof 5 years of term of repayment:

Source: Golestan Jihad-e-Agriculture Organization, Agriculture Research Station, 2001

Note: The net income of 500m?2 of plastic green houseis 2.8 million RIs./year during 10 years of repayment of debt, and after payment off the debt, the net

income of 500 m2 of plastic green houseis 7.184 million Ris..




(6) Supporting Plans

In order to execute the proposed plan, supporting activities of RPC, Extension Service Center,
Jihad-e-Agriculture Organization and various research organizations are indispensable for
farmers.

1) Technical Aspects
Main required supports required are as follows;

a) Strengthening of staff of Jihad-e-Agriculture Organization and extension service center:
Increase of staff of irrigation engineer, of cultivation technology of green house, of
supervisor of mechanization, and of animal husbandry.

b) Execution of ‘project of technological development research’ to carry out the trials and to
verify the integrated farming in Tazeh Abad Project Area.

c) Improvement of supply system of farmer materials in required period and at the optimum
time.

d) Expansion of Government’s guaranteed prices to other important crops; apply to hay of
grass

€) Improvement of extension under condition of low literacy rate and religious custom.
Increase of exhibition fields, meeting under participation of the clergyman, etc.

2) Marketing
a. Objectives

In order to increase farmers’ income, it is required that the production should reach markets
and be sold at the price that can create benefit for them. The markets of present products
produced in Tazeh Abad Project Area are ensured. But there are some problems that should be
solved as mentioned in section 6.1.2. Establishing a marketing section in RPC Pavand is
proposed as one of the solutions for this in the RPC Pavand Strengthening Plan. Hereinafter,
supply of the materials to agro-processing factories is proposed as one of the methods
obtaining the markets for newly produced crops such as cucumber and peas, planned in 6.3
Basic Guidelines of the Agricultural Development Model.

b. Processing of Agricultural Products

In Golestan Province, there are three factories to produce pickles of cucumbers and caned
peas. Both pickled cucumbers and canned peas are popular ingredients of home made Iranian
dishes. Therefore, increase of demand on these foods can be expected with increase of
population. One of the factories is located in Gorgan City, named “Kesht and
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Sanat-e-Gorgan.” The products produced in this factory have the most famous
agro-processing foods' brand name in Iran, “1&1.” The capacity of the factories is large and
they could be the market of the cucumbers and peas newly produced in the project area.
Moreover, a dried vegetable factory started to operate in the Study Area, June 2002. The
management of this factory is not stabilized yet but this also can be one of the markets in the
near future. The person in charge of marketing research working for RPC Pavand, as proposed
in RPC Pavand Strengthening Plan, can negotiate with the factories mentioned above to
supply the materials at reasonable price.

It is obvious that establishing a new factory in the project area can secure the market more
than the supply of the materials to the factories and add value on the products. Nevertheless, it
is difficult to set up a new factory under the present circumstances because of the following
reasons:

e Factories (including agro-processing) should be constructed in the industrial area
determined by government,

e Atleast 30% of total capital should be prepared from owned capital,

e The procedures of getting the permission from governmental agencies concerned such as
Jihad-e-Agricultural Organization and Health and Medical Care Organization (Health and
Hygiene Department), for establishing agro-processing factories and starting their
operation are complex and it takes alot of time,

e Huge amount of water isrequired to produce canned food,

e  Competition with the other factories should be severe,

e To win the competition, the products must be under high quality control and it istough,

e A person who has much experience of thisfield should be hired otherwise it will be easily
bankrupted.

3) Agricultural Finance
a. Objectives

One of the serious problems of the RPC Pavand members is shortage of fund for farming. In
other words, preparation of production cost for the next year is avery critical matter for all of
them. RPC Pavand intermediates the loan from Agricultural Bank, and furthermore, there are
also many branches of banks around Tazeh Abad Project Area. The problem of obtaining
loans from banks is high interest rate and hard access if the farmer has no connection with the
bank. Moreover, RPCs have the limitation of loan volume.To solve this problem, attribution
of agricultural finance function to RPC Pavand is proposed in 6.5 RPC Strengthening Plan.
Hereinafter, the other plan to obtain the fund is proposed.



b. Agricultural Credit System

RCO (Rural Cooperative Organization) is the other popular organization among the members
of RPC Pavand. RCO is a public organization established for improving rural settlers' living
standard through providing living necessaries, agricultural inputs, and collecting and shipping
of agricultural products. One of its activities is to loan the members. This is intermediation
between the members and Agricultural Bank as same as RPCs. The members have to pay
back money to Agricultural Bank through the RCO after a harvest (in a year) at the interest
rate of 4% or 16% per year. The RCO takes 1% per year of the service charge.

As mentioned above, RCO has already got accustomed to agricultural financing activities.
Moreover, most of RCO has surplus and can afford to strengthen the present function. It
means that there is a possibility for RCO to be a new loan provider with reasonably low
interest rate through strengthening the present function. The plan is summarized as shown
bel ow.

a) Implementing agency RCO

b) Project term Il Stages, 10 years

¢) Contentsin each Phase | Stagel  Strengthening present agricultural finance activities (5 years)
Stagell  Independence from RCO as afinancial organization (5 years)

Stage I: Strengthening of present agricultural finance activities

Even though most of RCO has surplus, some value of initial funds from other organizations
should be prepared. They could be borrowed from Agricultural Bank or international financial
organizations such as IFAD (International Fund for Agricultural Development) because Iran is
a member country of IFAD. Expected available programs for the proposed plan in RPC
Strengthening Plan and this plan will be ‘Long-term on-farm investment’ and ‘ Rural financial
ingtitutions'. The former one isthat IFAD will support activities to help farmers invest in their
farms, and the latter one is that it will support to self-sufficient and sustainable
community-based rural financial institution. Additionally, it is necessary to hire the staff in
charge for starting this activity.

Stage I1: Independence from RCO as afinancial organization

Agricultural financing activities of RCO basically are targeted on its members. At the
beginning of the plan, it is approved but the agricultural financing sector should be
independent from RCO for non-RCO members but the RPC members after stabilization of the
management in Stage I1. For proceeding this plan smoothly and effectively, the assistance of
Agricultural Bank is strongly required through Jihad-e-Agricultural Organization.



6.3.3 Irrigation and Drainage Facilities Development Plan
(1) Design of the Irrigation and Drainage Facilities
1)  Water Source Facility

It is indispensable to have concrete coordination and discussions based on the data and
information on water balance among relevant agencies, sectors and locations along river
drainage system, excluding the present intake system from Gorgan River.

1. Utilization of the existing pump intake facility

None of the major constraints of the existing pump station, which was completed 4 years
before, are not reported, excluding the suction of sediment. It will be required to set measures
of river improvement, provision of de-silting chamber and intake chamber for avoiding the

aspect.

2. De-silting pond

Both of the farmers and the cooperative are receiving the effects of the de-silting pond
provided in downstream of the pump station, which was functioning from the last winter. No
constraints and problems are reported until now.

3. Farm pond for irrigation in dry season

Presently afarm pond for irrigation in dry Season General Topographic Condition of Tazeh Abad 1& D Scheme
is under construction in the central area of the

L LowHighes Higher Elevation
scheme. Total area prepared for the facility is g A

170ha, area for the pond is 150ha and the total / / [ A// 2
capacity of the storage is 4AMCM. The objective | ¥ /
of this pond is to serve irrigation water in dry Lower Elevation

season for 600ha farm area in the downstream
area of the scheme. The pond is located at an

elevation of 41.0m. The farmland in upstream of the scheme is in between elevation of 47 to
43.0m, and therefore pump station will be required to convey it to upstream area.

Besides, another idea of a new farm pond in the vicinity of the existing de-silting pond shall
be examined, because it is said that about 30ha areais available for a new pond, if required. It
IS expected to obtain 1.35MCM under the condition of 30ha pond with an effective depth of
4.5m. It will be equivalent to irrigate 200ha per one season. Hence, for 4-year crop rotation,
the farms can receive water once in 4-years and totally 800ha can be irrigated during the
rotation.



2)  lrrigation Facility
1. Main Irrigation Canal

The ‘Main Irrigation Canal’ mentioned in this report is the about 500m distance canal, which
runs from the most upstream pump station to the first canal diversion, and connects with the
de-silting pond.

Main irrigation canal is lined with concrete at the bottom and two side walls for the range
from the intake pump station to the first diversion structure. It connects with the de-silting
pond hence diversion to the pond and a structure of turn-off are the appurtenants of this canal.
The condition of the canal is without any troubles and hence to be excluded from the planning
in this study.

2. Secondary Irrigation Canal

‘Secondary canal’ in this report is the canals which run form the first diversion to two
directions, one the ‘North Secondary Cana (NSC)’ and the other the * South Secondary Canal
(SSC)'. The distance of NSC planned originally planned is 10,725m, of which 6,680m is
already constructed in the far upstream side and the first 4,800m is lined with concrete. The
remaining part is left as earthern canal. There are 6 diversions in this range, functioning
without any trouble.In the downstream side, there is no canal for 4,050m length and hence
about 360ha area has never received water through the system of the scheme even though they
already joined the cooperative. It is expected to complete the construction the lining and and
new provision of canal for the area as earlier as possible.

The total distance planned and constructed of the SSC (South Secondary Canal) is 10,690m.
Only the most upstream 370m range is lined with concrete due to shortage of the
implementation budget. It is obvious that water loss from the canal while flowing this 10km
earth canal is high and the lining is indispensable to save the loss .

3. Tertiary Irrigation Canal

‘Tertiary Canal’ means the canals, which diverge from secondary canals to convey the
irrigation water to the farmland. Most of the tertiary canals run from north to south, diverted
from the secondary canals and delivering irrigation water to farm blocks. 19 canals with a
total length of 32,610m of tertiary canals are planned but 6 canals with a total of 9,440m in
the downstream side is never provided in the system of NSC. On the other hand, 17 canals
with atotal of 25,730m distance, 3 tertiary canals with 5,868m total length is never provided.
All of thetertiary canals are planned as earth canal.

4. Design for Irrigation Related Facilities

This study will include the followed aspects as design for irrigation related facilities from the
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view point of earlier realization of water delivery to 3,040ha farmland.

a) Secondary canal for the most downstream of NSC, including concrete lining

b) Canal lining for the existing earth canal portions of NSM and SSC

c) Diversions on secondary canals

d) Tertiary canal for the most downstream of the scheme, including concrete lining.
e) Canal lining for the existing earth canal portions

f) Diversions on tertiary canals

3) Dranage Facility

Drainage system in the scheme consisted of secondary drainage canal which receive drains
from farmlands directly and main drainage canals which receive drains from the secondary
canals.

1. Secondary Drainage Canal

Tertiary drainage canals are already functioning in the scheme placed aong the tertiary
irrigation canal. The interval of the drainage cana is about 400m or 500m. The most
important task of the canal is to receive drains of leaching water from the farmlands and to
keep the groundwater level lower. And the depth adapted is about 2.5m. Presently, most of
the farmers are complaining against the salt hazard, and the drainage density is not sufficient.
Besides, the plan of drainage provision shall be applied for the area without any irrigation and
drainage systems.

2. Main drainage cand

The Scheme has two main drainage canals. One is covering the area which the NSC is
supplying irrigation water system. There are two canals of which one is North Main Drainage
Canal running along with SSC which receive the drainage from the northern part of the
project area and the other one is South Main Drainage Canal receiving the drainage from the
southern part of the project area. Both of them connect to Caspian Sea. The depth of canal is
set about 3.0m in order to receive the drainage after desalinization of soil in the project area.
The canals do not have any problems and therefore, they are excluded from examining items.

3. New drainage canal

The existing secondary drainage canals are constructed with 400-500m intervals. Considering
the salinization problem of the soils, the drainage density needs to be increased. Good results
are reported from the neighboring similar projects where the intervals are set at 200-150m.
Therefore, the installation of new drainage canals between existing ones is planned through
setting up astandard at 200m intervals.

There are three new drainage canals plans. The first plan is installation of mole drain without
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reducing farmland. However, the percentage of clay in the subsoil layer must be more than
35% and therefore it may be a problem in theTazeh Abad project area. The second plan can
be installation of open cana flowing in the existing secondary drainage canals. This is the
plan of installation of open canal based on the boundary of the landholding in the farm block.
This plan is defined as an individual facility of farmersin Iran and total construction cost will
be paid by the farmers. Moreover, decreasing area of the farmland will be large if the depth of
the canals is set as same as the secondary canals. The third plan is installation of pipe drain
running parallel with existing canas. In this case, government and a farmer will share 80%
and 20% of total construction cost respectively. In this case, the farmer’ s share of cost is small
and the reduction of the farmland can be avoided.

4)  Land consolidation

The farmland completing land leveling is only 100ha in the farmland of the project area at
present. Land leveling of the areais required for the following reasons:

a) Promoting the equalization of distributing irrigation water in the field plots for basin
irrigation,

b) Equal distribution of irrigation water functions as preventing salinization in the field plots,
¢) Promoting rapid operation of irrigation,

d) Promoting efficient farming through smooth operation of agricultural machinery,

€) Meeting the condition of promoting furrow irrigation which is expected to be introduced
after basin irrigation, and

f) Decreasing irrigation loss through increasing irrigation efficiency.

Based on the above recognitions, land leveling is gradually introduced in this project. Slope of
field surface after land leveling is 2% instructed by Irrigation Organization.

5) Farm Road

There are farm roads in the scheme area combined with secondary drainage canal and tertiary
irrigation canal. Dimension of the main road is 6.0m and travel way is 4.0m width. Feeder
road along tertiary irrigation canal and secondary drainage cana is 4.0m of road width and
3.0m travel way width. All the roads are constructed with excavated soil of canal construction
and without any pavement. There are many requests from farmers to improve it because of
muddy condition in wet season. Hence even though the gravel pavement work is to be
proposed in the plan, the implementation time is to be scheduled after completing irrigation
and drainage related works.



(2)
1)

The facilities of irrigation and drainage to be constructed in the Tazah Abad Project are based

Division of the Project Area

on the following basic consideration:

It is obvious that all the development activities can not be carried out at the same time for
various reasons including budget availability, etc. The phased implementation needs to be
carried out based on a certain criteria from the viewpoint of actual condition of government

and RPC in obtaining the budget.

At first the project area
shal be divided into 5
areas as shown in the
figure. The facilities to be
constructed for irrigating
al the 5 areas are
mentioned below.

2)

Division of Areaof the Project

Irrigation and Drainage Facilities and Other Infrastructures to be Constructed

Areal

Area2

Area3

Area4

Area5

822.00ha

575.00ha

246.00ha

739.00ha

658.00ha

The most nearest for
water source and
well developed area..

The areareceive
water from
existing NMCanal.

The areareceive
water from SMCanal

The areacan be
irrigated farm pond
water

The area should wait
for completion of
remaining NM Canal

Division of Areaof the Project

()

O\

A

Details of Facilities to be Constructed and Works to be Done
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Facilities Quantity
Farm Pond and Related Facilities
1  Tocomplete the Farm Pond
2 New irrigation tertiary canal with concrete lining (For 4" Area) 5898 m
3 Land acquisition for new farm pond provision 36 ha
4 New farm pond in 36ha areafor 1.2MCM with 5m height embankment 1 set
5  Pump station at farm pond with necessary implements 1 st
6 New irrigation secondary canal with concrete lining (For 5" area) 4,068 m
7 New irrigation tertiary canal with concrete lining ( For 5" Area) 9424 m
Land leveling and Irrigation Facilities
8 Farmblock leveling with 0.2% slope (5 areas — 100 ha already compl eted) 2940 ha
9 Irrigation secondary canal lining, on both walls and basement (For 1% Area) 1,966 m
10 Irrigation secondary canal lining, on both walls and basement (For 2™ Area) 1,881 m
11 Irrigation secondary canal lining, on both walls and basement (For 3¢ Area) 2,780 m
12 Irrigation secondary canal lining, on both walls and basement (For 4" Area) 4847 m
13 Irrigation tertiary canal lining, on both walls and basement (For 1% Area) 17,322 m




Facilities Quantity
14 Irrigation tertiary canal lining, on both walls and basement (For 2™ Area) 11,898 m
15 Irrigation tertiary canal lining, on both walls and basement (For 3 Area) 5966 m
16 Irrigation tertiary canal lining, on both walls and basement (For 4™ Area) 6,542 m
17 Diversion structure on secondary canal to the tertiary (For 4™ Area) 3 st
18 Diversion structure on secondary canal to the tertiary (For 5 Area) 5 st
19 New provision of turn-out to take water to the farm plot (For 2™ area) 17 et
20 New provision of turn-out to take water to the farm plot (For 3° area) 2 st
21 New provision of turn-out to take water to the farm plot (For 4" area) 33 et
22 New provision of turn-out to take water to the farm plot (For 5" area) 17 st
Drainage Facilities
23 Provision of secondary drainage canal (2nd area) 1525 m
24 Provision of secondary drainage canal (4th area) 1,763 m
25 Provision of secondary drainage canal (5th area) 4678 m
26 New open 2ndary lateral drainage between original ones (1st area). 16,066 m
27 New open 2ndary lateral drainage between original ones (2nd area). 10,503 m
28 New open 2ndary lateral drainage between original ones (3rd area). 5565 m
29 New open 2ndary lateral drainage between original ones (4th area). 15410 m
30 New open 2ndary lateral drainage between original ones (5th area). 6,562 m
Farm Roads
31 Gravel pavement on the existing farm road, ROW 6m type (1st ared) 393 m
32 Gravel pavement on the existing farmroad, ROW 6m type (2nd area) 376 m
33 Gravel pavement on the existing farm road, ROW 6m type (3rd area) 556 m
34 Gravel pavement on the existing farm road, ROW 6m type (4th area) 969 m
35 Gravel pavement on the existing farm road, ROW 4m type (1st ared) 17,322 m
36 Gravel pavement on the existing farm road, ROW 4m type (2nd area) 11,898 m
37 Gravel pavement on the existing farm road, ROW 4m type (3rd areq) 5966 m
38 Gravel pavement on the existing farm road, ROW 4m type (4th area) 6,542 m
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(4) Implementation Schedule

The implementation period of the Project construction works is set as 58 months in total
consisting of the following:

1. Preparatory and Detailed Design Phase - 6 months
2. Construction Phase — 52 months

During the Preparatory and Detailed Design Phase, the topographic survey and geological
investigation of the farm pond site, detailed design work are to be performed.

During the Construction Phase, the acquisition of land for the proposed structures, the
construction works of the Project facilities, procurement of operation/maintenance (O/M)
equipment, etc. are to be conducted.

1) Preparatory and Detailed Design Phase

During the Preparatory and Detailed Design Phase, al the preparatory works and the detailed
design of the required facilities are to be completed. The review of the design only is required
for some of the Project facilities the design of which has already been finished by Golestan
JA.O. However, some modifications or changes are proposed for some of the Project
facilities/structures. For such facilities/structures, redesigning of them based on the results of
the detailed topographic-survey of the respective sites and/or geological investigation at the
sites to be conducted newly is definitely necessary.

2) Construction Phase

1. Land Acquisition

Prior to the commencement of the construction works of the Project, the land required for the
Project facility, mainly for the second farm pond, shall be acquired by Paivand RPC which is
the owner of the Project.

2. Implementation of Construction Works

The contractor for the construction of facilities shall be selected by tendering, whuch shall be
conducted on the basis of the Open Competitive Bidding (OCB). In order to achieve the
expected objectives of the Project as soon as possible, the construction works shall be
shortened as much as possible by overlapping the respective works in due consideration of the
anticipated inconvenience by overlapping of the construction works. In preparing the
proposed construction schedule, the phasing of the construction works by focusing the
completed section of the Main Canal and almost completed main intake pump station is aso
considered in order to facilitate the production of crops under irrigation. The proposed
general construction schedule is as shown on the figure below.



Implementation Schedule of the Facilities to be Constructed

Facilities Quantity istyear | 2ndyear | 3rdyear | 4thyear | Sthyear
Farm Pond and Related Facilities
1 To complete 4AMCM farm pond 4 mcm |
2 New irrigation tertiary canal with concrete lining ( For 4th Area) 5,898 m s s
3 Land acquisition for new farm pond provision 36 ha |
4 New farm pond in 36ha areafor 1.2MCM with 5m height embankment 1 set _
5 Pump station at farm pond with necessary implements 1 set —
6 New irrigation secondary cana with concrete lining . (For 5th area) 4,068 m “
7 New irrigation tertiary canal with concrete lining ( For 5th Area) 9,424 m I E—
Land Leveling and Irrigation Facilities
8 Farm block leveling with 0.2% slope (5 areas — 100 ha already completed) 722 ha | || |
9 Irrigation secondary canal lining, on both walls and basement (For 1st Area) 1,966 m |
10 Irrigation secondary canal lining, on both walls and basement (For 2nd Area)) 1,881 m ]
11 Irrigation secondary canal lining, on both walls and basement (For 3rd Area) 2,780 m | —
12 Irrigation secondary canal lining, on both walls and basement (For 4th Area) 4,847 m . E—
13 Irrigation tertiary canal lining, on both walls and basement (For 1st Area) 17,322 m ]
14 Irrigation tertiary canal lining, on both walls and basement (For 2nd Area)) 11,898 m ]
15 Irrigation tertiary canal lining, on both walls and basement (For 3rd Area) 5,966 m e e—
16 Irrigation tertiary canal lining, on both walls and basement (For 4th Area) 6,542 m —
17 Diversion structure on secondary canal to the tertiary. (For 4th Area) 3 set _
18 Diversion structure on secondary canal to the tertiary. (For 5th Area) 5 set —
19 New provision of turn-out to take water to the farm plot (2nd area) 17 set —_—
20 New provision of turn-out to take water to the farm plot (3rd area) 2 set |
21 New provision of turn-out to take water to the farm plot (4th area) 33 st || ||
22 New provision of turn-out to take water to the farm plot (5th area) 17 set ]
Drainage Facilities
23 Provision of secondary drainage canal (2nd area) 1,525 m ]
24 Provision of secondary drainagecanal (4th area) 1,763 m —
25 Provision of secondary drainagecanal (5th area) 4,678 m [r—
26 New open 2ndary lateral drainage between original ones (1st area) 16,066 m ]
27 New open 2ndary lateral drainage between original ones (2nd area) 10,503 m . E—
28 New open 2ndary lateral drainage between original ones (3rd area) 5,565 m I
29 New open 2ndary lateral drainage between original ones (4th area) 15410 m ]
30 New open 2ndary lateral drainage between original ones (5th area)) 6,562 m —
Farm Roads
31 Gravel pavement on the existing farm road, ROW 6m type (1st area) 393 m —
32 Gravel pavement on the existing farm road, ROW 6m type (2nd area) 376 m —_—
33 Gravel pavement on the existing farm road, ROW 6m type (3rd area) 556 m -
34 Gravel pavement on the existing farm road, ROW 6m type (4th area) 969 m -
35 Gravel pavement on the existing farm road, ROW 4m type (1st area) 17,322 m _
36 Gravel pavement on the existing farm road, ROW 4m type (2nd area) 11,898 m _
37 Gravel pavement on the existing farm road, ROW 4m type (3rd ares) 5,966 m _
38 Gravel pavement on the existing farm road, ROW 4m type (4th area) 6,542 m _

(5) Cost of Irrigation and Drainage Facilities
1) Conditions
The cost is estimated base on the following conditions:

a. The basic cost such as labor cost, material cost and equipment cost are based on the unit
costs adopted by the Department of Soil & Water, Golestan J.A.O;

b. The prices of domestic materials are based on those including transportation of them to
the construction sites;

c. The construction costs are estimated with only local component. The unit costs for
respective work items consist of direct cost and indirect cost, and the indirect cost is set
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as 33% of the direct cost in accordance with the regulation of the D.SW ;

The exchange rate used is US$ 1.00 = Iranian Ria 8,000 as of October 2002; and

The physical contingency is set as 10% of the construction cost and other costs. The
economic contingency is set as 3% per annum.

2) Construction Cost

The construction cost is estimated with the local portion only. The annual disbursement of the
construction cost is determined based on the proposed schedul e of the construction works.

The total construction cost is estimated to be 21,341.6 x10° Rials as shown in the table below:

Tentative Work Quantity for |& D Improvement for Tazeh Abad Scheme

Work Item Quantity Unit cost Cost Cost (Govt) Cost (Farmers)
x millionRials [ xmillionRials | x million Rials
New irrigation secondary canal with concrete lining . (For 4,068 m RIs 35,000,000 / 100 m RIs 1,423.80 RIs1,139.04 RIs284.76
1 stharea)
2 | New irrigation tertiary canal with concrete lining 15,322 m RIs 25,000,000 / 100 m RIs 3,830.50 RIs 3,064.40 RIs 766.10
Irrigation secondary canal lining, on both walls and
Rls2, 1 . . .
3 ent (For 1st Area) 11,474 m 52,500,000 / 100 m Rls286.85 Rls 229.48 RIs57.37
4 | Imgationtertiary candl lining, on both walls and 41728 m RIS 1,500,000 / 100 m RIs625.92 RIS500.74 RIs125.18
basement
5 | Diversion structure on secondary canal to the tertiary. 8 set RIs 4,000,000 / set RIs 32.00 RIs 25.60 RIs6.40
6 Water diversi qn structure on tertiary, includes diversion 2 st RIS 2,500,000 / set RIS5.00 RIS 4.00 RIs1.00
gate to the tertiary. 2nd area
7 | New provision of turn-out to take water to the farm plot 69 set RIs 1,200,000 / set Rls 82.80 RIs0.00 RIs82.80
8 | Provision of secondary drainagecanal 7,966 m RIs 5,500,000 / 100 m RIs438.13 RlIs350.50 RIs87.63
9 New open 2ndary lateral drainage between original ones 54,106 m RIs 6,000,000 / 100 m Rls 3,246.36 Rls2,597.09 RIs 649.27
10 Gravel pavement on the existing farm road, ROW 6m 2,295 m RIs 3,000,000 / 100 m Rls 68.85 RlIs55.08 RIs13.77
type
1 g:)a‘e’e' pavement on the existing farm road, ROW 4m 41728 m RIs 1,875,000 / 100 m RIs782.40 Rls625.92 Rls156.48
12 Pump station at farm pond with necessary implements 1 set Rls 186,000,000 /set RIs 186.00 Rls 186.00 RIs0.00
13 | Farm block leveling with 0.2% slope 2,939 ha RIs 3,000,000 / ha RIs 8,817.00 RIs 7,053.60 RIs1,763.40
14 Land acquisition for new farm pond provision 36 ha RIs 25,000,000 / ha RIs900.00 RIs0.00 RIs900.00
15 New farm pond in 36ha areafor 1.2MCM with 5m height 1 set RIs 616,000,000 /set RIs616.00 Rls492.80 RIs123.20
embankment
Grand Total (x million Rials) RIs21,341.61 RIs 16,324.25 RIs5,017.36
unit cost per ha ( x million Rials/ ha) as reference RIs7.02 RIs5.37 RIs1.65

3) Land Acquisition Cost

The acquisition cost of land for the second farm pond is estimated to be 900,000x10° Rials
and in total and allotted for the construction cost as shown in the above table.

4) Administration Cost

The administration cost necessary for the Project Office includes procurement of office
supplies, payment to the office staff, general expenses, etc. The annual administration cost is
estimated as 62.4 million Rials /year and allotted local portion.



5) Consulting Services Cost

The cost for the provision of the consulting services is estimated as 225.9 x 10° Rials.

6) Total Cost

As a result of the above, the
total cost is estimated as

Summary of the Project Cost for Tazeh Abad 1&D Project

unit : millionrials

24.581.7 x 10° Rials as shown

in the table. The disbursement

of the cost is to be made in 5

years. The proportions of the

disbursement for each year are

Description 1st Year | 2nd Year | 3rd Year | 4th Year | 5th Year Total
1 Construction Works 6,434.6 6,814.7 7,236.0 303.6 552.7 | 21,341.6
2 Administration 62.4 62.4 62.4 62.4 62.4 312.0
3 Consulting Services 104.3 384 384 25.6 19.2 2259
Sub-total (1-3) 6,601.3 6,915.5 7,336.8 391.6 634.3 | 21,879.5
4 Physical Contingency (7%) 462.1 484.1 513.6 274 a4 15316
Sub-total (1-4) 7,063.4 7,399.6 7,850.4 419.0 678.7 | 23,411.1
5 Economic Contingency (5 %) 353.2 370.0 3925 21.0 33.9 1,170.6
Total (1-5) 7,416.6 7,769.6 8,242.9 440.0 712.6 | 24,581.7
Proportion of disbursement (%) 30.2 31.6 335 1.8 29 100.0
Progress for irrigable area 1,400.0| 1,646.0( 2,014.0| 2,382.0| 3,040.0

30.2% for the first year, 31.6%

for the second, 33.5% for the third, 1.8% for the forth and 2.9% for the fifth.

(6) Operation and Maintenance

Paivand Agricultural Cooperative (Paivand RPC) shall be responsible for all of the operation
and maintenance (O/M) activities of the irrigation facilities in the Tazeh Abad Irrigation
Scheme. Besides, that it is obvious that the Golestan of Jihad-E-Agricutural Organization has
to manage the tasks to encourage and assist the RPC and its members to improve the control
system step by step with the improvement of the farming technology and the financial level of
the farmers involved in the Project. It is recommended that the duties and responsibilities of
the RPC for the O/M of the Project facilities shall be transferred item by item step by step to

the cooperative.

The main operation and maintenance activities are as follows:

- Operation and maintenance of

the main Project ;

- Maintenance of the canal networks including the O/M roads and other farm roads,
- Instruction to the members in charge on water delivery and O/M of the canals; and
- Collection of water charge from the users as doing presently.

Required staff members should be assigned for carrying out the above mentioned activities

effectively.

The annual operation and maintenance cost is
96,050,000 Rials as shown in the following table.
Furthermore, some of the mechanical items and
heavy equipment shall be renewed due to their
shorter durability than the Project life. Sixty percent (60%) of the initial cost of pump
equipment, pipes and gates or 504 x10° Rials as the replacement in 15 years after new
installation is estimated and used for the evaluation of the Project.
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Annua O/M Cost

Item Amount (Rials)
1. Sdary 38,400,000
2. Cost of Spare Parts 45,978,000
3. Other Office Running Cost 3,072,000
4. Electricity for Pumps Operartion 8,600,000
Total 96,050,000




6.34 RPC Pavand Srengthening Plan
Q) Objectives of RPC Pavand Strengthening Plan

RPC Pavand is established to contribute to increasing members income through stable
production and reduction of the production cost for poverty aleviation. RPC Pavand has a
good President and tries to meet various demands from the members under the constraints
such as shortage of water, delay of infrastructure’s construction, limitation of available
finance, shortage of staff and agricultural machinery and so on. In order to overcome these
constraints and aim at more effective activities, the RPC should enhance present functions and
add new functions. Moreover, the strengthened RPC Pavand should be corresponding to
‘Agricultural Development Model’ and ‘ Irrigation and Drainage Facilities Development Plan’
proposed in 6.3 and 6.4 respectively. Implementing agencies, terms, and contents of RPC
Pavand Strengthening Plan in each Stage is summarized in the table bel ow.

a) |mplementing agency RPC Pavand and its members

b) Project term Il Stages, 15 years

¢) Contents of RPC | Stagel Enhancing present functions (5 years)
Pavand Strengthening | Stage |l Adding new functions (5 years)
Plan in each Stage Stage |1l Established with the enhanced and added functions (5 years)

(2 Organization Functions

Five functions are enhanced and two functions are newly added to RPC Pavand. Former ones
are 1) Policy making, 2) Supply of agricultural inputs, 3) Collective gathering and forwarding
activities, 4) Extension service and 5) Water distribution. Latter ones are 1) Agricultural
finance and 2) Guiding and supervising joint ownership group of agricultural machinery. The
activities to enhance and add the functions are mainly implemented by the RPC staff and its
members but the support and advice from government is surely required to succeed in this
plan. Then, RPC Pavand could be a model RPC in Golestan Province. The functions are
described as follows.

1) Present enhancing functions
1. Policy making

At present, the RPC decides the detailed strategies following the basic policy decided by
Jihad-e-Agricultural Organization through the meetings with the RPC President and the
executive board selected from the members. The RPC is expected to enable to make all
policies concerned in 5 years, in other words, until finishing Stage 1. For that purpose, it is
required to establish more tight relationship between RPC technical and administrative staff
including RPC President and the members, and to empower the members to make them join
more in the policy making process. If necessary, participatory planning methods such as PLA
(Participatory Learning and Action) and PCM (Project Cycle Management) will be applied for
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empowering the members to grasp the present problems and their solutions.
2. Supply of agricultural inputs

The subsidized agricultural inputs that RPCs can supply have limitation on volume and crops
(now mainly for wheat). Moreover, its supply is not ensured. Therefore, besides this,
collective purchase of agricultural inputs from a market through the RPC and its supply to the
members are to be planned. The price will be the same as or very close to subsidized
agricultural inputs. RPC must have more bargaining power than individual farmers and it is
not difficult to achieve. In order to promote this function, a person in charge of collective
purchasing should be hired by the RPC.

3. Collective gathering and forwarding activities

Enhancement of this function will be the pre-condition of starting agricultural finance planned
in the Stage |1 proposed below. Obtaining of stable markets, reduction of transportation cost
and the deal with better terms of trade are very important for improving the farm economy of
the members. To enhance this function, a person in charge of marketing research will be hired
and he/she will collect domestic and international market information on present and newly
introduced products so as to find the best buyer.

4. Extension service

It isimpossible for the present number of technical staff (2 persons including RPC President)
to cover the whole area and give individua instructions to all of the members. The
expectation of the extension service from the members is high. Therefore, it should be dealt
by increasing technical staff (agronomy, animal husbandry, and irrigation and drainage).
These technical staff should provide technical instruction and training to the formers on the
following aspects on aregular basis.

a) Suitable farming technology for the project area

b) Technology of integrating agriculture and animal husbandry

c) Suitableirrigation and water management practices for the project area

d) Suitable drainage practices to solve the salinization and alkalinization problems of the
region

5. Water distribution

Shortage of water is the most serious problem in this area. Required activities for more
effective use and operation and maintenance of irrigation and drainage facilities by small
water management groups are proposed in section 6.4.



2) Newly added functions
1. Agricultural finance

The other serious problem is shortage of fund for farming. In order to solve this problem, it is
necessary for the RPC to attribute independent agricultural finance function. Initial funds
could be borrowed from Agricultural Bank or international financial organizations such as
IFAD (International Fund for Agricultural Development). Expected available programs of
IFAD are explained in 6.7. If the internal funds are enough to start agricultural finance due to
success of collective gathering and forwarding activities at this point (the beginning of Stage
[1), compulsory saving from the sales would start and use this for the lending activity. The
disbursed loan should be at low interest rate, less than 10%/year. This loan will be repaid from
the saving to ensure the repayment. Then, sustainable revolving fund could be established.

2. Guiding and supervising of joint ownership group of agricultural machinery

Joint ownership group of agricultural machinery will be formed corresponding to
‘Agricultural Development Plan’ in order to solve the shortage of machinery and to reduce the
production cost. The RPC will guide and supervise these groups. More details are described in
6.3. Procedures of each step are shown in Fig.6.3.3.

3

The structure of the organization to carry out the procedures mentioned above is proposed as
follows.

Structure of the Organization

RPCs President

|ExecutiveBoard '——II n spectors|

[ | | |
Technical Marketing| [Collective|l [Accounting
Section||[Section||[Purchasing||[S ection

| Section

Mechanization in
charge

I—l—l

Agronomist
(Green house,
Crops)

Irrigation and
Drainage
Engineer

Animal
Husbandry
(Milk cow)

Joint Ownership | | T ractor Operator

Small water

Group of
Agricultural
Machinery

m anagement
groups




! Phase | Enhancing Present Functions |

N

1) Policy Making

1)-1 Holding severad workshops to promote
understanding of the members on “ cooperatives”
1)-2 Holding severd participatory workshopsto
empower the members of the executive board as the

)

representatives of the members

2) Supply of Agricultura Inputs

2)-1 Holding general assemblies to reach agreement
with starting collective purchasing of theinputs
2)-2 Hiring an gppropriate person in charge

2)-3 Finding severd dedlers of agriculturd inputsto
redize stable supply of theinputs

1)-3 Holding severd policy making meetings anong
RPC staff and the executive board

o

/

3) Collective Gathering and Forwarding Activities

‘ 4) Extension Service
3)-1 Holding generd assemblies to reach agreement

Details are described in 6.3.

with sdlingdl of the products through the RPC
2)-2 Hiring an appropriae person in charge

N

2)-3 Finding severd markets besides governmenta o
5) Water distribution

i

cies
e Details are described in 6.4.
! Phase |1 Adding new functions !
1) Agiculturd Finance 2) Joint Ownership Group of Agicultural M achinery

1)-1 Preparingtheinitia funds borrowing from Agricultura Details are described in 6.3.

Bank, internationa funds or from interna fund

1)-2 Holding general assemblies to reach agreement with
starting compulsory saving from the sales of products
1)-3 Starting lending activities

1)-4 Collecting the debts from the saving

S L

[ Phase 111 Becoming established the enhanced and added functions
[ J

111-1 Establishing the monitoring plans anong RPC
staff, the executive board and inspectors selected from
the members

—
111-2 Reviewing dl functions through monitoring and
evauation of them

P N =

111-3 Holding a generd assembly to inform the results

Emerging a model RPC

Fig. 6.3.3 Procedureof Srengthening RPC Pavand



4) Governmental Assistance for “RPC Pavand Strengthening Plan”

The support and advice from government is required to succeed in this plan. For this purpose,
Supporting Team for Assisting ‘RPC Pavand Strengthening Plan’ consisting of Departments
of Cooperative Management, Extension, Crop and Breeding, Statistics, Animal Husbandry,
Soil and Water Management in Jihad-e-Agricultural Organization and Agricultural Service
Center should be organized. All of the departments and organization mentioned above will
collaborate with each other, and give the support and advice to the section concerned in each
phase when it is necessary.

Supporting agencies, terms, and contents of supporting ‘RPC Pavand Strengthening Plan’ in
each phase are summarized as mentioned in the table shown below.

a) Supporting agencies | Supporting team for assisting “RPC Pavand Strengthening Plan”™ consisting of
Departments of Cooperative Management, Extension, Crop and Breeding, Statistics,
Anima  Husbandry, Soil and Water Management in Jihad-e-Agricultural
Organization and Agricultural Service Center

b) Project term Il Stages, 15 years
C) Contents of | STEP 0: Forming the supporting team for assisting “RPC Pavand Strengthening
supporting “RPC | Plan” (including the training of participatory planning methods)

Pavand Strengthening | STEP 1: Supporting to enhance the present functions

Plan” in each phase STEP 2: Supporting to add the new functions

STEP 3: Supporting to become established the enhanced and added functions
(STEP 4: Starting a new supporting program)

(5) Cost Estimation for RPC Pavand Strengthening Plan

The estimated cost for implementing RPC Pavand Strengthening Plan is summarized in the
table below. Total cost isestimated at RIs. 2,596 million for 15 years (3 phases).

Estimated Cost for RPC Pavand Strengthening Plan (Unit: RIs. Million)

Item Phase Stage Stagelll Stage |l Tota

Personnel (Person/year) 705 705 705 2,115
(141) (141) (142)

Equipment 198 198

Training (including workshops) 10 8 4 22

O&M 87 87 87 261

Total 1000 800 796 2596

Implementation Plan of the Project

Project Components and the Project Cost

Project Components
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In consideration of agriculture development plan, irrigation and drainage plan and RPC




strengthening plan, the major components of the Project are as follows:

1. Facilitiesfor proposed farming system
2. lrrigation and drainage facilities
3. Strengthening of RPC Pavand

(2 Project Cost
The cost of each component of the project disbursed over 15 years period is mentioned bel ow.
Y ear Total Cost

Description (Million

1 2 3 4 5 6 7 81010 | 111015 | gz
1.Facilitiesfor
proposed 6,2008 | 189.9 | 3798 | 16,8739 | 37938 10,434.0 34,458.2
farming system
2.Irrigation and
drainage 74166 | 7,769.6 | 82429 | 4400 7126 24,581.7
facilities
3Swengthening | - o004 | 1604 | 1604 | 1604 | 1604 | 1600 | 1600 | 1600 | 1592 | 2596.0
of RPC Pavand T
TOTAL 13,975.8 | 8,119.9 | 87831 | 17,4743 | 1,2528 | 160.0 | 10,594.0 | 1600 | 159.2 | 61,635.9

The total project cost is 61,635.9 Million Rials (approx. US$ 7.7 Million)

6.4.2 Project Implementation Schedule

The project implementation schedule is shown in the following table.

Project Implementation Schedule

Descriptions of Development Measures

1st year | 2nd year | 3rd year | 4thyear [ Sthyear [ 6] 7] 8] 9]10[11]12[13]14] 15

1 Facilitiesfor proposed farming system

a Agricultural Machinery

b Greenhouse

¢ Hybrid Cows

2 Irrigation and drainage facilities

a Farm Pond and Related Fecilities

b Land Leveling

c lIrrigation Canals

d Irrigation Structures

e Drainage Canals

f Farm Roads

3 Strengthening of RPC Pavand

6.4.3

1)

Project Implementation Agency

Project Implementation Organization

The Implementation Agency for the Project shall be Golestan J.A.O, on behalf of Paivand
Farmers Cooperative (RPC), who shall be the Owner of the Project. It is obvious that some
specialized assistances and coordination are indispensable to conduct construction works
instead of the RPC to ensure the rational and smooth implementation. The Department of Soil
& Water, Golestan JA.O has sufficient capability for fulfilling its responsibilities in
implementing the Project without any troubles. Besides, a full-time officer in charge shall be
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assigned for the Project to manage all the management works for implementing the project.
(2 Project Implementation Method

The Project Implementation Agency shall execute the detailed design of the Project facilities,
preparation of tender documents, tendering and tender evaluation, selection of the contractor,
signing the contract and supervision of the construction works with the assistance of the
Consultant to be contract prior to the commencement of the Project.

The Consultant shall be employed by the Implementation Agency for the technical services on
the contract basis. The consulting services involve the detailed design work and evaluation of
tender in the Detailed Design Phase and supervision of the construction works such as their
workmanship, programming and safety control in the Construction Phase. The Consultant is
also expected to undertake the technology transfer to members of the RPC, mainly for the
aspects of O/M works.

The successful contractor(s) shall perform the construction works on the contract basis. The
contractor(s) shall provide all the construction machinery required for the construction works.
The materials necessary for the construction works shall be procured from domestic markets
under the full responsibility of the contractors(s).



6.5 Project Evaluation
6.5.1 Principlesfor Project Evaluation

Tazeh Abad agricultura development project aimed to get rid of the present unstable
agricultural production conditions and to increase farmers’ income through the improvement
of irrigation and drainage facilities and to practice sustainable agriculture farming. In the
project evaluation of the feasibility study, the financial evaluation together with farm profit
analysis shall be given priority over the economic evauation due to the fact that this project
does not require a great amount of public investment and the mgjority of the investment shall
be borne by the farmers.

6.5.2 Evaluation Method

The NPV is to be calculated on the basis of annual cash flow of the net incremental benefits
(benefits minus costs) to cover the whole project life, which is obtained as a consequence of
the balance of agricultural farming and investment between “With” project situation and
“Without” project situation.

In the project evaluation, the following parameters have been employed.

(1) The discount rate to be applied for calculating the NPV shall be as follows. Financia evaluation:
11% (Approximate average rea interest rate, which is deflated from nominal interest rate taking
into account of inflation rate). Economic evaluation :12% (To follow the International Financing
Organization employed to similar development projects).

(2) The prices to be used for financial evaluation shall be those prevailed at the local markets for the
middle quarter in 2002. In case of “With” project situation, the financial cost relevant to
agricultural credit shall be contemplated. The economic evaluation shall be in accordance with the
following principles.

¢ The export (import) parity prices of traded commodity (wheat) are estimated based on the
border price. The border price consists of FOB price plus freight and insurance and inland
transportation cost. The FOB price in Canada, the main importing country of wheat in Iran
was US$0.136/kg and converted to RIs.1,076. This price is higher than the market price of
RIs.1,050. Since the economic evaluation is only for reference, FOB price converted
RIs.1,076 shall be employed. On the other hand, the prices for non-traded commodities shall
be the same as the market prices.

¢ The imported construction machineries and some of agricultural machineries are calculated
with shadow exchange rate between the average of the free market rate (US$1=RlIs.8,007)
and non-oil export rate (US$1=RIs.7,918). The conversion factor for the shadow exchange
rate shall be 1.01.

¢ From market price, transfer items (financial cost for credit, taxes, irrigation charge, etc) shall
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be deducted.

(3) The project life shall be 30 years, in consideration of the design, construction period and
the economic lives of theirrigation and drainage facilities.

(4) Sensitivity analysis to find out how the project return would be affected under change of
given variations of the project (10% rise in project costs, 10% decrease of farm-gate prices,
10% reduction of unit yield of agricultural produces) is carried out.

6.5.3 Financial and Economic Evaluation
D Project Benefit

The project benefit refers to the difference of net profit expected between ‘with project’ and
‘without project’ under the irrigation and drainage through the whole project life. The
project benefit consists of quantifiable benefit such as increment of agricultural products and
un-quantifiable benefit such as stabilized food supply, creation of employment opportunities
and improvement of living standard of rural people. The quantifiable benefit is directly
subjected to financial and economic evaluations, while un-quantifiable benefit is analyzed
comprehensively for socio-economic effects.

1) Agricultural Products Benefit

In the Tazeh Abad area, at present 1,000 ha of farmland is counted as the irrigable areain an
year. As aresult of the execution of the project, a total of 3,040 ha can be irrigated after 5
years of construction. Accordingly, increased irrigated area will be cultivated by introduction
of the rotation cropping including grass plating.

The estimated progress of the irrigable are is shown as bellow.

Year Progress Irrigable Area | Cropping Area
ha ha (ha)

Present 1,000.0 1,000.0

1 400.0 1,000.0 1,000.0

2 246.0 1,400.0 1,400.0

3 368.0 1,646.0 1,646.0

4 368.0 2,014.0 2,014.0

5 658.0 2,382.0 2,382.0

6 3,040.0 3,040.0

The agricultural products benefit in the market price (financial price) is shown in the
following table. By the implementation of the project, the benefit will be increases by 5.5
times as compared to the present conditions and the increment amount is RIs. 6,705 Million.



Unit Million Rials

With Project Without Project Benefit
8,194.32 1,488.80 6,705.52

2) Benefit by Introduction of Hybrid Cow

Besides crop cultivation, 10 numbers of hybrid cow will be introduced to each farmer for
stable farm management. The introduction will be done at 3 times.

Year Nos. of Farmers Accumulated
1 | 57farmers (land tenure over 10ha) 16% 57
4 |122farmers (land tenure between 5Shato 10ha) 33% 179
7 |188farmers (land tenure less than 5ha) 51% 367

The benefit by introduction of hybrid cow for each farm household is shown below.

Unit Million Rids

Benefit by Introduction | Present Benefit | Increment
24.524 2.980 21.544

3) Benefit by Introduction of Plastic Green House

To increase the agricultural income for the small-scale farmers (land tenure of less than 1 ha)
and effective use of irrigation water, 20 units of plastic green houses will be introduced.
Cucumber will be cultivated twice in the year. The benefit is shown in the following table.

Unit Million Rials

Benefit per Unit | No. of units Total
7.184 20 143.68

(2 Financial and Economic Cost

In pursuance with above-mentioned model for agricultural farming and capital investment,
farm-gate price, production cost and cost of capital investment have been calculated for both
financial and economic prices as mentioned bel ow.



ltem . Fi napci a EcorTomi c
Unit Price Price
Market price Wheat Riskg 1,050 1,076
Rape Rls’kg 2,050 2,050
Grass Rls/kg 825 825
Pea RIgkg 1,870 1,870
Cotton Riskg 2,850 2,850
Cucumber Rigkg 1,500 1,500
Milk Rig/ 1,450 1,450
Production cost Wheat Million RIs. /ha 1.110 0.999
Rape Million Rls. /ha 1.214 1.139
Grass Million Rls. /ha 1.365 1.064
Pea Million RIs. /ha 1.789 1.488
Cotton Million RIs. /ha 4.870 4.020
Cucumber Million Rls. /Unit 5.747 5.747
Milk Million RIs. /[Farmer |  24.596 23.330
Construction, Irrigation/ drainage Million Rls. /ha 9.056 8.656
machinery cost Agricultural machineries Million RIs. /ha 0.678 0.685
Plastic green house Million Rls. /House 29.567 29.567
Building/equipment Million Rls. /Farmer 29.567 29.567
Cow Million Rls. /Head 5.500 5.500

The project’s return was calculated by using the above prices in the cash flow of the project
life.

3 Returns

The returns of financial prices and economic prices are shown as below.

Item NPV FIRR (%)

(At discount rate of 12%) 143
Million RIs.13,739 '

(At discount rate of 11%)
Million Rls.24,620

Returns based on the financial prices

Returns based on the economic prices 18.3

4) Sensitive Analysis

Sensitivity analysis is carried out carried out with regard to the change of three variations: 1)
10% rise in project costs, 2)10% decrease of farm-gate prices and 3)10% reduction of unit
yield of agricultural produces, and it is disclosed that the present project is more sensitive to
change of unit yield of agricultural produces than other two variations.



IReturns based on the financial prices |

NPV FIRR

Item (At discount rate of 12%) | (%)

10% risein project costs Million Rls.16,291 14.8
10% decrease of farm-gate prices Million Rls.7,539 129
10% reduction of unit yield Million Rls.-4,541 10.7

IReturns based on the economic priceg

ltem NPV EIRR

(At discount rate of 12%) (%)

10% risein project costs Million Rls.26,904 18.7
10% decrease of farm-gate prices Million Rls.20,825 16.2
10% reduction of unit yield Million Rls.4,713 12.3

(5)

Financial Analysis

The required project costs such as irrigation and improvement costs of drainage facilities,
agricultural machineries procurement costs, costs for plastic green houses, and hybrid cows
will be financed through the Pavand RPC of Tazeh Abad area.

1) Investment Costs and Repayment

The required amount for the project is summarized in the following table. In the improvement
of the irrigation and drainage facilities, the Government will assist 80% of the construction
costs of main, lateral and tertiary canals. All other costs related to the Project will be borne by

the farmers.
Unit Million Rials
Year Irrlgatlon/ Agrlc_u Itu_r a Green houses | Hybrid cows Total
drainage Machineries
1 2,001.9 949.5 591.3 4,660.0 8,202.7
2 2,097.2 189.9 2,287.1
3 2,224.9 379.8 2,604.7
4 118.8 189.9 16,684.0 16,992.7
5 192.3 379.8 572.1
6
7 10,434.0 10,434.0
Totd 6,635.1 2,088.9 591.3 31,778.0 41,093.3




2) Repayment period and I nterest

The repayment is 5 years of equal annual reimbursement and the interest adopted for the
similar cases of Agricultural Bank is 14% per year.

3) Financial Analysis by Cash Flow
Analysiswas carried out for the following cases.

¢  Crop cultivation through irrigation and drainage improvement
¢  Plastic green houses

¢ Introduction of hybrid cows

<

Integrating all aspects of the project

In the case of crop cultivation through irrigation and drainage improvement, judging from one
year profit loss, deficit continues up to 4™ year and surplus will be generated from 5" year. In
this case, if repayment period is changed to 10 years, surplus will appear after 6" year. In the
case of the plastic green houses, surplus will be generated in the 5" year.

Regarding the introduction of hybrid cows, two cases were carried out. In one farmer’s case,
surplus will be generated in the 3 year. However, in the case of hybrid cow, introducing to all
the farmers in the project area, as the long interval investments, surplus will appear after 8
years.

In the case of the integrating all aspects of the project, surplus will be generated from 8" year
due to the hybrid cows introduction.

6.5.4  Socioeconomic Synergy | mpact

Besides direct economic benefits, the implementation of the project is expected to bring about
the following socioeconomic synergetic benefits.

+ The stable production of wheat and rape, which are basic mgjor crops, is maintained with the
introduction of irrigated farming method and contributes to the improvement of self-sufficiency
rate and oil seed production.

+ Increasing of farmland utilization generates employment opportunity in the area. In particular, as
the cotton cultivation is employed as the basic crop, vast manpower is anticipated for cotton
harvest.

+ By introducing hybrid cow breeding, rural women can participate in productive activities, and can
raise their position in the society.

¢ Asevidently proven by the financial evaluation, the farmer’s economic surplus is increased to a
great extent with the implementation of the Project. A rapid increase in funds in farmer’s
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economy by far exceeds cost of improving living standard.

+ Regional commercial activities become vigorous owing to an increase of farmers’ income as well
as generation of major employment opportunity.

¢ Increasing of farmer’sincome and employment opportunity reduce economic differences between
the project area and urban area.

¢ Introduction of forage crop to the rotation of cropping system and combining cultivation of crops
and animal husbandry is judged as an environmentally sustainable agricultural system while
preventing soil erosion.

Meanwhile, the implementation of the Project increases the income of local farmers and
improves their living standard to a great extent. An improved income further increases
purchase power of the local farmers and vitalizes local commercia activities. Also, an
increased purchase power and vigorous commercial activities are expected to promote local
industries. Additionally, this project introduces combined agricultural management, and the
negative impact of the implementation over surrounding ecosystem will be aleviated as far as
possible.

6.55 Comprehensive Evaluation

The project aiming at diversification of farming activities which are within the context of
project shall offer opportunities for local farmers who have been persistent to the traditional
low productive and unstable farming, to get rid of present unfavorable situation, to make
capital formation and to lead, as a consequence, to enjoy a more affluent and better rural life.
Although this project is not so large in scale, their target areas represent the leading farm
production of the Gorgan plain and thus their success in terms of agricultura diversification
shall have greater impact socio-economically.

Thus, the implementation of the project is judged as valid with the result of economic and
financial evaluations as computed from tangible benefit. In addition, socio-economic impact
evaluated from intangible benefit is also judged as sufficiently expectable. The Project is
evaluated as a sustainable agricultural development plan considering the environmental
situation. Moreover, the implementation of the project is justified to be feasible from technical
combined with the technology verifications and tests. Furthermore, the Pavand RPC is
verified as a suitable organization from the operational viewpoint. Accordingly, it is
recommended that a high priority should be given to the project for its implementation in an
early stage.



6.6 Projectsto be Implemented in Phase- 1

In succession to the Feasibility Study of the Tazeh Abad Project, it is highly necessary to
implement the Project Plan mentioned above for the Tazeh-Abad Project. Besides, it is aso
equally important to carry out the Technical Development Project as mentioned in the
Scenerio of Agriculture development in Gorgan Plain.

The Technical Development Project should be carried out to analyze and to solve the different
problems of the Gorgan plain under a coordinated research project. By this project,
technology developed in the research farm shall be transferred effectively to other farms in
the Project area and similar areas in the Gorgan plain and other regions.

The details of the technical development project and the Study to be carried out are discussed
below.

6.6.1 Technical Development Project

(1) Necessities of the Project

The necessities of the technical development project are summarized as follows:
1 Analyzing Different Problems of the Area under a Single Project

There are many problems of farming in the Study Area as mentioned below:

e Establishment of low cost and effective irrigation and drainage system

e Technology of water management and saving irrigation water

e Technology of desalinization and of alkalization

e Planning of optimal farm size

e Integration of agriculture and animal husbandry

e Production technology of high quality storage roughage (silage and hay)

e Improvement of marketing system of farm materials and products

e Promotion and improving management of the rural production cooperatives

These problems have relevance to each other, and need to be solved in an integrated manner
inasingle project.

2) Coordinated Research

In regard to research administration, the relation between the national research institutes and
their branches in the Golestan province is realized vertically, being divided for every specia
field of study. Most of the researches are carried out independently without sufficient
communication and cooperation with other fields of studies and to solve the real problems of
the farms.



3) Technical Transfer to the Farmers

The technical development project is an effective way to transfer the technology developed in
the farm to the other farms in the Project area and similar areas in the Gorgan plain and other
regions. The farmers can also become a part in the technical cooperation project, since the
project is carried out in one of the areas, which belong to the farmers. The project farm
functions as a demonstration farm to the farms of the surrounding areas.

4) Communi cation between Research and Extension Organizations

The technical transfer between the research organizations and the extension organizations is
not sufficient and there is relatively less communication and cooperation between these
organizations. Besides, the administration of the provincial government, which should refer to
the results of researches, does not often consult the research organization. In regard to the
researchers, it seems that the direct applications of the researches do not fit the actual field
conditions.

5) Coordination with Concerned Agencies of the Province

The Provincial Government has different sections divided vertically and linked to the MOA
without the right of local autonomy. It means that the administration of the province is carried
out often by the intention and advice of MOA in Tehran. Therefore, a magjor part of the
projects in the province are planned and developed without communication and cooperation
with other sections of the Provincial Government. For example, irrigation and drainage
projects are carried out without considering the water availability, soil salinity, sustainable
farming and crop rotation. Because of these reasons, it is expected that some projects will
have the soil salinity increased year by year, because of dryness and might become waste land
after severa years.

In consideration to the present situation of the actual problems in the field, research system,
the administration system and the extension system of the province, the technical
development project is proposed to solve the problems in the Project Area by integrating
various sections of administration, extension and various fields of researches.

(2 Effectiveness of Technical Development Project
The effectiveness of the technical development project are as follows:

a) It isexpected to improve the administration system, extension system and research system
in Iran, referring to the results of the project as a model. Therefore, the results of the
project should be expanded to similar regions in other parts of the country.

b) The development of technology will become effective, and feasible projects of the
Provincial Government shall be carried out by integration of various sections of
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administration, extension and fields of researches. Besides, the participation of the
extension section will permit to raise the level of the extension-workers and an effective
extension to the Study Area are expected.

3 Contents of the Project

An experimental farm of about 50 ha area will be used as a model farm for the development
project. The project will be carried out for 5 years which mainly includes the following:

o | Stage — Experimental Farming for 3 years period
o |l Stage— Verification Farming for 2 years period

1) Experimental Farming

During the experimental stage of first 3 years, the farm will be divided into smaller areas and
experimental farming with different cropping pattern will be carried out. The different types
of cropping pattern can be experimented in the experimental farm. The water management
aspects including amount of water use, water saving etc. can be experimented in the small
plots. However, the trials for irrigation and drainage system and optimal farm size will require
alarge size field, and can use the large size area. If necessary, irrigation and drainage aspects
can be experimented in oneirrigation and drainage block.

The integrated and the most suitable farming for the project area region will be found out
based on the results of experimental farming during the first 3 years.

2) Verification Farming

During the verification farming in the last 2 years, the integrated and the most suitable
farming which will be selected during the experimental farming will be applied for the entire
area and the results of the experimental farming will be verified and confirmed. It will also be
agood opportunity to demonstrate the results to other farmsin the project area and the region.

3) Research Subjects

The subjects of trials to be experimented in the experimental farm are as follows. Most of the
experimental trials will be carried out in an integrated manner.

1. Agqriculture Technoloqy

a) To establish sustainable crop rotation by introducing pastures, vegetables, and pulses
(selection of suitable pastures, cropping pattern, mechanization, methods of irrigation,
establishment of production techniques of silage and hay)

b) To integrate agriculture and animal husbandry (production and feeding of high quality

roughage)



To plan optimal farm size
To verify the effect of windbreak trees and their monitoring and evaluation

Irrigation and Drainage

To establish alow cost and effective irrigation and drainage system

To establish techniques for water saving irrigation

To study and test the efficiency and feasibility of pipe drain and mole drain

To analyze optimal and suitable drainage system to solve the salinization and
alkalinization problems of the region

. Sails

To establish technologies of desalinization and alkalization prevention
To improve soil fertility with introduction of pastures to crop rotation

Cooperatives

To promote and improve the management of rural production cooperatives
To promote group farming management and new technol ogies through cooperatives

Processing and Marketing

b)

6.

To study the possibility of food processing aiming at exporting of grain, dairy products,
etc.
To improve the supply system of farm materials and the marketing system

Overal Farm Management

To verify and evaluate the integrated trial's, and study the remaining problems

(4)

1)

Requirements of the Project

Researchers

The research experts of the following fields need to be assigned in the project:

o a0k wbdPE

Project leader (Cooperative expert)
Agronomist

Forage Expert

Irrigation and Drainage Expert
Water Resources Expert

Soil Scientist

Apart from these major experts, experts including marketing expert, computer system
engineer (to set up workstation and link with internet and Golestan Agriculture Organization)
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and other experts shall be assigned on a temporary assignment basis, based on the necessity
during the progress of experimental and verification farming

2) Supporting Staff and Laboratory Personnel

Apart from the above mentioned researchers, the following supporting staff are needed for the
project.
a) Supporting staff for the farm activities including machinery operators

b) Laboratory staff
c) Office staff

3) Farm and Research Facilities

The experimental farm of 50 ha should be acquired temporarily for 5 years. After the
completion of verification farming, the improved farm shall be again used by the farmer. If
the government chooses to use the same farm for further demonstration farming, the farm
shall be acquired permanently.

A project office should be built in the project site, which should be big enough to
accommodate all the research, administration and laboratory staff of the project.

4) Machinery and Equipment

Necessary machinery and equipment required for independently operating 50 ha farm and
equipment necessary for experimentation shall be procured. The following machinery and
equipment are required for the farm.

a) Farm Machinery and Equipment

b) Equipment Required for Irrigation and Drainage
c) Soil and Water Laboratory Equipment

d) Computer Workstation

e) Office Equipment

f) Vehicles for transport

5) Total Cost

1. Farm Area

The farm of 50 ha area needs to be rented or to be procured by the Golestan
Jihad-e-Agriculture Organization. The farm shall be selected in the Tazeh Abad Project Area.

2. Project Office at the Project Site with Furniture

A new project office (about 600 sg.m) shall be built up at the Tazeh Abad Project site, which
shall include the following:

a) Main Office and administration building
b) Laboratory building



The office shall be furnished with necessary furniture including air conditioners. A farm
machinery shed of about 1000 sg.m shall be built up for keeping and maintenance of farm
machinery.

3. Cost for the farm machinery and equipment
Machinery and Equipment Price (Rls) Price (US$)

a) Farm Machinery and Equipment 885,300,000 110,663
b) Equipment Required for Irrigation and Drainage 1,227,200,000 153,400
¢) Soil and Water Laboratory Equipment 907,500,000 113,438
d) Computer Workstation 48,000,000 6,000
e) Office Equipment 120,000,000 15,000
f) Vehicles for transport 560,000,000 70,000
Miscellaneous & Price Escalation (15%) 562,200,000 70,275
Total Cost of Machinery and Equipment 4,310,200,000 538,776

4. Yearly Running Cost

The yearly running cost for the research, which includes the following shall be arranged in the
yearly budget of the Golestan province.

a) Inputsincluding seeds, fertilizers, chemicals etc.
b) Salariesfor staff including office staff, supporting staff and machinery operators
c) Labor expenses

(5) Participating organizations

The responsible organization is the Government of Golestan Province. The participating
organizations are as follows:

a) Sections in the Government of Golestan Province, such as irrigation and drainage,
agriculture, soil management, socio-economy, extension, animal husbandry, extension etc.,

b) Branches of the national research institutes,

c) Provincial agricultural experiment stations,

d) Gorgan Agricultural University

e) Other related organizations

(6) Foreign Collaboration

The possibility of foreign collaboration shall also looked for the technical development
project based on the policy of the government. The foreign researchers shall work together
with their counterparts of the Golestan Agriculture Organization to develop the farming
technology, which will be suitable for the Gorgan plain and other similar areas in the province
and the country.
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CHAPTER 7

CASE STUDY OF CHELDIN PROJECT

7.1 Scope of the Case Sudy and Selection of Area for the Case Sudy
7.1.1  Scope of the Case Sudy

Golestan Jihad-e-Agriculture Organization expressed their intention to select a Case Study
Area as an example of improvement in the Cheldin Project Area, even though a feasibility
study will not be carried out.

The scope of the Case Study as expressed by the Golestan Jihad-e-Agriculture Organization
was to conduct a field survey in an area of about 20 ha in order to examine the possibility of
agricultural development for the area by proposing a suitable cropping pattern, based on
analysis the present conditions of the area.

In regard to other aspects such as drainage, suggestions shall be made for the future study of
the project area.

7.1.2  Selection of Areafor the Case Sudy

In discussion with the counterparts of Golestan Agriculture Organization and
Rooyesh-e-Mehtar Kalateh cooperative, an area of 26.8 ha was selected in Mehtar Kalateh
area. There are four plots in the area with areas of 8.16 ha, 4.60 ha, 12.93 ha and 1.12 ha.
The Case Study Area was chosen mainly with the concept of ‘joint or cooperative farming’ as
mentioned below:

1) Bigger Plot Size: In Mehtar Kalateh area, there are many farms, which are divided into
smaller areas of approx. 1 ha. In order to promote joint farming in the area, the case study area
with abigger plot size was chosen.

2) Operation of Wells: In Mehtar Kalateh area, there are many wells operating independently
and irrigating even for smaller areas. In the Case Study Area, there are 3 wells, which are used
for irrigation over awider area of 8.16 ha, 4.60 ha, and 12.93 ha

3) Use of Machinery: There are tractors and farm machinery owned by farmers of small land
holding size. If the machinery area used jointly, it will increase the efficiency of machinery

usage.

7.2 Existing Conditions of the Case Sudy Area
7.21 Natural Conditionsof the Project Area

(@h)] Meteorology and Hydrology

a) Climate Conditions

The case study area is Situated at the south-west part, in the Gorgan Central Office
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meteorological station area, according to the division utilized in this study by the Thiessen
method. The study area has the following meteorological characteristics.

Meteorological Characteristics of the Gorgan Central Office St. (Average)

Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec | Totd
Rain (mm) 446|537 | 59.7 | 490 | 506 | 21.0 | 180 | 259 | 315 | 52.6 | 58.0 | 575 | 522.1
Temperature (°C) 83 | 105|155 | 202 | 252 | 272 | 266 | 243 | 189 | 137 | 87 | 7.1 17.2
Evaporation (mm) | 30.8 | 40.4 | 63.2 | 106.1 | 147.5| 182.8 | 190.7 | 182.4 | 1184 | 85.7 | 47.2 | 37.9 | 1,133.7
Humidity (%) 737|730 | 787 | 927 | 857 | 927 | 904 | 727 | 740 | 721 | 70.7 | 793 | 79.6

b) ETo and Effective Rainfall

The referential evapotranspiration, to be utilized in the calculation of the necessary irrigation
water, was calculated from the measurement data of evaporation (class A tank) resulting in the
following values. The value of the constant utilized for the calculation was the one
recommended by the FAO with the value of 0.65.

ETo (mm)
Station Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec | Annual
Bah | Esf | Far | Ord | Kor | Tir Mor | Sha | Meh | Aba | Aza | Dey | Sum
Gorgan Central Off. 20.0 | 26.3 |41.1| 69.0 | 95.9 | 1189 | 1240 | 1186 | 77.0 | 55.7 | 30.7 | 246 | 801.8

The effective rainfal, also for the calculation of the irrigation necessity, was calculated by the
empirical formula of AGLW/FAO resulting in the following values.

Effective Rainfall (mm)

Station Jan | Feb | Mar | Apr | May [ Jun | Jul [Aug| Sep | Oct | Nov | Dec |Annud
Bah | Esf Far | Ord | Kor | Tir | Mor | Sha|Meh| Aba | Aza | Dey | Sum
Gorgan Central Off. | 16.8 | 222 | 258 | 194 | 204 | 26 | 08 | 55 | 89 | 21.6 | 248 | 245 | 1933
The comparison of the ETo and :
mm Gorgan Central Office St.
. . . 150
Effective Rainfal shows the right

figure’' s characteristics.

The following graph shows the positive
and negative balance periods set in this

study for the Case Study Area.

Aug  Sep

Oc

Rainfall (mm)

ETo (mm)

(mm)




ETo and Effective Rain Balance

Jan | Feb | Mar | Apr | May |Jun| Jul | Aug | Sep | Oct | Nov | Dec
Bahm | Esfa | Farv | Ordi | Kord | Tir | Mord | Shah | Mehr | Aban | Azar | Dey
Positive Negative Positive

The effective rainfall in each period shows the following characteristics.

Station Negative Positive | Total
(mm) | (%) |(mm)| (%) | (mm)
Gorgan Central Off. | 79.2 | 41 [114.1] 59 |193.3

The table shows that, in average, about 59 % of the rain occurs during the above mentioned

positive period.

c) Well

The actual most important water source in the area is the
groundwater, explored in the form of well. The well in a
property must be registered and an operation permit shall be
issued by the Ministry of Energy. This permission is for one

year, so it must be renewed every year.

The following table shows the registered wells information in

the Case Study Area.

Case Study Area

WEell Information in the Case Study Area
Area Number
Item 1 2 3
Land Area (ha) 14.1 8.1 4.6
Well Depth (m) 145 130 160
Type Artesian
Settlement Year 1998 1994 1992
WEell Pipe Size (inch) 12 12 12
Water Pipe Size (inch) 3 3 3
Qmax (lit/s) 8.0 5.0 55
Pump Power (hp) 65 18 18
Setting Depth (m) 45 57
Max Working Time (hr/year) 2,200 | 2,200 | 2,200

source: Ministry of Agriculture (Golestan)
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()  Sails

The present conditions of the Soils in the Mehtar Kalateh Area were analyzed using the data
and information collected through the following soil surveys:

1. Soil Survey by the Golestan Jihad-e-Agriculture Organization
2. Soil Survey by the JJICA Study Team

The average pH of the soil in Chedin Areais about 8.0. The EC of the soil varies from a very
low 0.7 to 3.4 mS/cm with an average value of 1.5 mS/cm. The organic carbon content is
mostly in the medium level with an average value of 1.33% and similarly the total nitrogen is
in the medium level of 0.14%. The level of phosphorus varies widely from alow value of 3.5
ppm to a very high value of 52.5 ppm and the average value is about 15 ppm. The level of
potassium also varies widely from a low value of 120 ppm to a very high value of 580 ppm
and the average value is about 260 ppm. In general, the fertility level of the northern part of
the Mehtar Kalateh area towards the Gharasu river is dightly better than the southern part of
the area. Texture of the soils normally varies from medium textured silt loam (silt > 60% and
clay <20%) to heavy textured silty clay loam (silt >55% and clay >25%). There are also very
heavy textured silty clay (silt >50% and clay >30%) and clay (clay >40) soils a some
locations of the Mehtar Kalateh area.

Soil sampling was carried out at 4 locations of the Case Study Area and 3 samples (one
sample per each profile) were collected at each location. In 2002, rice was cultivated in the
locations 1,2 and 3 and soybean was cultivated in the location 4.

The results of soil analysis are shown in Table 7.2.1 Asit can be seen from the Table 7.2.1, the
average pH of the soil is about 8.0. The EC of the soil is at a very low salinity level of less
than 2 mS/cm (S0). In generd, if the soils have EC values of less than 2mS/cm, the salinity
effects are negligible except for the most sensitive crops. Sodium Adsorption Ratio (SAR) is
also low with values of less than 8 (S0=SAR<8). Cation Exchange Capacity (CEC) values,
which shows the overall fertility status of the soil are in the dightly higher range of above 25.
Organic carbon and total nitrogen are also in the dlightly higher range. Phosphorus and
Potassium are also in the higher range at the root zone depth.

The most significant property of the soil in the Case Study Areais the texture of the soil with
high clay content, which is mostly above 50%. In most of the cases, the clay content of the
bottom layers are till higher than the top layers. Because of the clayey texture and the low
infiltration rate, flooding occurs in the area, whenever there is heavy and sudden rain in and
around the project area. Suitable drainage system is highly essential to solve the flooding
problem of the area.



Table 7.2.1.2 Soil Characteristics of Cheldin (Mehtar Kalateh ) Project Area (2001)

Sal\r:;r_"e Depth | pH | EC | SAR| ceEC |caco;| oc T‘,’\lta' (AE)/a) (A’f/a) Cations (meg/l) | Clay | Silt | Sand -
Classification
(cm) (mS/cm) sl o | o | 0 | pm | pom | na M S0 L 00 | 00 | 09
wleleloaleo|lo|le|lolwo| w|loe[@w|lwm||a| ]| ao
L1-1 0-30 7.7 1.2 2.8 30.0 155 | 082 | 018 | 180 | 250 65 | 110 | 175 46 24 30 C
L1-2 30-60 8.0 1.0 2.8 32.0 180 | 0.22 | 0.12 45 180 6.0 90 | 150 70 26 C
L1-3 60-90 8.1 1.2 2.6 28.0 305 | 051 | 0.05 35 160 6.0 | 110 | 170 72 24 C
L2-1 0-30 7.9 2.1 7.8 33.2 175 167 | 017 | 125 | 260 | 175 | 100 | 275 62 30 C
L2-2 30-60 8.1 1.6 6.3 32.0 235 | 0.78 | 0.08 | 45 190 | 125 80 | 205 68 26 C
L2-3 60-90 8.2 1.3 43 30.0 300 | 0.38 | 0.04 | 45 130 | 100 | 11.0 | 21.0 68 22 10 C
L3-1 0-30 7.9 14 5.8 32.0 16.0 167 | 017 | 115 | 240 | 115 | 80 | 195 64 30 C
L3-2 30-60 8.2 1.0 3.7 26.0 31.0 | 057 | 0.06 35 140 7.3 80 | 153 62 32 C
L3-3 60-90 8.3 1.0 35 26.0 330 | 0.34 | 0.03 3.0 110 7.0 80 | 150 54 26 30 C
L4-1 0-30 7.9 1.0 2.4 33.0 155 158 | 0.16 8.0 290 50 9.0 | 140 56 40 4 Si-CtoC
L4-2 30-60 8.1 1.3 4.6 30.0 195 | 095 | 010 | 4.0 200 9.2 80 | 17.2 58 36 C
L4-3 60-90 8.1 2.0 5.0 18.0 350 | 042 | 0.04 2.5 100 | 138 | 15.0 | 288 48 48 4 S-CtoC




3 Environment
1) Major Environmental Problems
The major environmental problems of the Mehtar Kalateh Case Study area are as follows:

e Heavy clay content of the soil
e High groundwater table
e Water quality, especially the heavy sediment load of Gharasu River

The texture of the soil in the Case Study Areais mostly clay with high clay content, which is
mostly above 50%. In most of the cases, the clay content of the bottom layers are still higher
than the top layers. Because of the clayey texture and the low infiltration rate, flooding occurs
in the area, whenever there is heavy and sudden rain in and around the project area. Excessive
ploughing of the soil because of poor drainage has resulted in soil structural problems, which
are increasing the poor drainage and water logging problems.

The groundwater level in the upper aquifer is higher in most of the area. This problem is
further increased by the ponding method of irrigation during rice cultivation, which raises the
groundwater table and causes excessive flooding during heavy rain.

The water quality especially the heavy sediment load of Gharasu river is another significant
envivornmental problem of the area. The Gharasu river, which acts as the main drainage canal
for all of the excess drainage water from a greater catchment area, is partially blocked with
sediments from the foothills area. The Gharasu river reaches its full capacity once or twicein
ayear and cause flooding. Although some of the sediments are received from the farms and
urban lands on the flat areas, it appears that much of sediments come due to erosion from the
highly erodible foothill soils and from the more steeply sloping parts of the Piedmont plain.
According to USDA classification, the salinity and alkalinity level of water of Gharasu river
is C3S1, and the salinity of water is in the high level. This condition was noted both during
the first and the second field surveys. Total Suspended Solids (TSS) is also higher in many
cases. Resolving environmental concerns of Gharasu river is important, especially avoiding
the discharge of sediments and nutrients into the Caspian sea and further destruction of the
fish species.

2) Environmental Monitoring and Management System (EMMYS)

An environmental monitoring and management system shall be established to monitor the
environmental impacts on the project area and the surrounding areas, aiming at adequately
protecting the environment both during and after the project implementation. EMM S should
include suitable environmental monitoring and management measures to avoid or mitigate
potential adverse impacts. The monitoring and management measures corresponding to
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potential adverse impacts mentioned above are listed below.

1. Integrated catchment management to minimize flows and reduce sediment

2. Regular monitoring of water quality in Gharasu river and appropriate use of fertilizers
and agriculture chemicals

3. Regular monitoring of soil properties and proper recommendation of fertilizers and

chemicals

Inclusion of proper drainage system and increase drainage intensity of canals

Proper distribution and usage of surface water and use of water saving methods

Regular monitoring of groundwater and use of water saving methods

N o g A~

Regular monitoring of atmospheric pollution and adoption of proper farm management
practices

Golestan Provincial Directorate of Environment and Golestan Province Agriculture
Organization shall coordinate together in establishing EMMS for the province. The
relationship between the Government and the community is very important for the success of
the project. The project should be developed and implemented in close collaboration with the
local farmers. The awareness of the farmers in regard to erosion, soil loss, soil fertility and
productivity needs to be increased. Farmers need to alter the management and tillage practices,
contour cultivation etc. The farmers should be encouraged to more profitable and sustainable
tree cropsin the hilly areas.

7.2.2  Socioeconomic Condition of the Project Area
Q) Population and Economic Activities

The area of Case Study belongs to Deh Mehtar Kalateh and covered by RPC
Rooyesh-e-Mehtar Kalateh (hereinafter referred as ‘RPC Mehtar Kalateh'). Number of
households, population, main race, and religion in Deh Mehtar Kalateh are mentioned in the
table shown below.

Number of Households, Population, Race, and Religion

Population

Name of Deh Household Main race Religion
(person)

Mehtar Mazandarani (80%), Sistani + Persian

K alateh About 750 About 3,500 from K horasan Province(20%) Islam Shiite

Source: Hearing from Rura Council of Deh Mehtar Kalateh (June, 2002)

Main economic activities of the settlers in Deh Mehtar Kalateh are agriculture, animal
husbandry and public servants. About 30% of farmers deal with animal husbandry besides
agriculture. Ab-ban mirab (atraditional water manager) exists in this Deh to manage water in
the paddy field. The area of the Case Study is divided into 4 plots. Number of families who
hold and farm in each plot, and the area and the products of each plot are summarized in the
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table shown below.

Number of Families, Area, and Productsin 4 Plots

No. | No. of Families Areaof Plot (ha) | Products
1 - Wheat
5 1 - Rice
- Soybeans
2 3 8 - Wheat
- Rice
3 3 4 - Wheat
- Rice
4 1 1 - Wheat
- Rice

Source: Hearing from the representatives of 4 plots (Oct. 2002)

All of the persons who hold the farmland in the area of Case Study belong to the magjority of
Deh Mehtar Kalateh. In other words, they are Mazandarani and I1slam Shiite. Their economic
activities or main income sources are agriculture or agriculture and anima husbandry.
Moreover, al of them are the members of RPC Mehtar Kalateh.

(2 Marketing
1) Marketing Channel of Agricultural Products

In the Case Study area, wheat, rice and soybeans are cultivated. The RCOs, which is the main
buyer of wheat and rice, located in Yazri, Sigjevar, Kordkuy City, and Aq Qala City are 6km,
8km, 15km, and 30-35km away from the area of Case Study respectively. Oilseed Product
Development Company is located at about 15-20km. The condition of the road from farmland
to main road is not good but the main road is well-paved.

2) Marketing Problems of Agricultural Products
a) Price of the products

Although the prices of the products mentioned above are satisfied, the farmers in the Case
Study area are a little unhappy with the price of wheat, because the imported wheat from
foreign countries is much more expensive than that of local one. And the price of rice
fluctuates much more than that of wheat although both of them is guaranteed by the
government. Soybeans production is not profitable compared to rice. The farmers will
willingly produce more wheat and rice, if the price of wheat and rice increases. In that case,
Iran will not need to import rice from other countries such as Pakistan and Thailand.

b) Relationship with middlemen and other buyers

In case of rice, RCO buys 30% of the total harvest. The sales are paid just after selling, which
is a large benefit for the farmers. Therefore, RCO is the most reliable buyer for them at
present. On the contrary, middlemen are unreliable because they pay by check and is time
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consuming. But the farmers can negotiate with the middlemen and, sometimes they can sell
the products at more than the guaranteed price.

C) Market information
Enough market information can be obtained from TV and newspaper.
d) Transportation means and cost

The ratio of truck owners is less than 10% in Deh Mehtar Kalateh. All of the farmers do not
have a truck, either. In case of wheat and rice transportation, they borrow atruck from atruck
syndicate in Kordkuy and Bandar-e-Torkman. Soybeans are transported by a small tractor,
which is some time dangerous. Sometimes, they cannot borrow a truck for shipping rice on
time and it gets wet although rice should be sold just after harvesting. Rental fee of atruck is
RIs.3,500/t for any product and it is reasonable enough. In addition, RCO pays half of the
rental fee but Oilseed Product Development Company does not pay any rental fee.

©)] Agrarian Society and Gender
a) Social structure of Deh

The representatives of Deh Mehtar Kalateh are the members of Rural Council, elders, and
mullahs. The society consists of land owner farmers, tenant farmers, agricultural labors,
animal breeders, public servants, and small storekeepers, ab-ban mirab (a traditional water
manager). Among the representatives, Rural Council plays abig role. In Deh Mehtar Kalateh,
Ab-ban mirab is in charge of water distribution in paddy fields. The method of water
distribution is determined by 1) the farmland and well owner or Ab-ban mirab in trust with
the owner in case of well or 2) the RPC in case of dams and reservoirs.

b) Gender

The main race of Deh Mehtar Kalateh is Mazandarani. The details of Mazandarani women are
described in 3.2.4 Rural Women.

(4) Rural Production Cooperatives (RPC Mehtar Kalateh)
a) Genera

The area of Case Study is covered by RPC (Rural Production Cooperatives) Mehtar Kalateh
as mentioned first. General information of RPC Mehtar Kalateh is shown below.

General Information of RPC Mehtar Kalateh

. Average  holding

No. of Covered land area Membership . L
S h M

Prefecture vear Covered Deh | (ha) (irrigation) (persons) (M:F) Main Rece i;?;() (ha) -~ (Mini/
Kordkuy 1997 2 1,558 (1,200) 450 (440:10) g;zai:dara”" 1-3(0.25/ 15)

Source: Hearing from the RPC Mehtar Kalateh (Oct, 2002)
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The éligible persons to be a member of RPC are those who hold farmland in the covered area
(Dehs) by RPCs. The entrance fee or the share of RPC Mehtar Kalateh is RIs.100,000/ha for
both rain-fed and irrigated farmland. Now, 10% of the members have not finished the
payment, which shows a low level of cooperation of some members.

b) Organizationa structure

RPC Mehtar Kalateh comprises of a RPC President employed by RPC itself, and an
accountant, an agricultural technician dispatched from Jihad-e-Agricultural Organization, a
person in charge of mechanization, 4 agricultural machinery operators (tractor, combine, and
transplanter), and an executive board selected among the members.

C) Activities and decided matters of RPC

Activities of RPC Mehtar Kalateh are 1) Training of the members through technical extension
(ex. appropriate crops), 2) Setting a member’s plot as a demonstration plot, 3) Setting an
experimental plot in the RPCs farmland, 4) Purchasing a rice trans-planter and lending it to
the members at RIs.300 thousand/ha (2001), 5) Purchasing wheat combines (for 400ha) and
lending it to the members at RIs.40 thousand/ha (2002), 6) Selling agricultural inputs, 7)
Analyzing soil, 8) Extending the method for prevention of weed and insects, 9) Buying cotton
at the better price than middlemen, and 10) Preparing a pickles factory.

Decided matters are 1) Getting grant from Agriculture Bank for Drought Damage Prevention
Plan established by the RPC, 2) Installing farm roads (8km), 3) Land grouping (it is decided
but not proceeded due to two farmers' objection), 4) Making cadastre and topographical maps
for identifying the area of farmland, the location of farm roads, and wells, and 5) Water
distribution (by the executive board).

d) Benefit and debt
The benefit and debt of RPC Mehtar Kalateh are shown in the following table.

Benefit and Debt of RPC Mehtar Kalateh (2001)

Benefit (RIs.) Debt (RIs.) | Repayment/year (RIS.) Purpose of Debt
12 million .- -
(in black) 400 million 7.5 million N.A.

Source: Hearing from the RPC Mehtar Kalateh (June, 2002)
€) Strengths/ opportunities and weakness/ threats (problems)

Strengths/ opportunities and weakness/ threats (problems) of RPC Mehtar Kalateh, which the
RPC points out are described in the table blow.




Strengths/ Opportunities and Weakness/ Threats (problems) of RPC Mehtar Kalateh

Strengths/ Opportunities Weakness/Threats (Problems)
) RPC can purchase agricultural machineries and | I) Shortage of budget
contribute to increases of production. 2) Decrease of governmental subsidy

2) RPC contributes to decreasing cost through | 3) The mechanization plan (purchasing agricultural
extension of appropriate amount of seed, fertilizer, | machinery) of Jihad-e-Agriculture Organization was

and agricultural chemicals. not appropriate, and some RPCs had to sell the

3) The members can buy agricultural inputs very | machines.

timely and increase their production. 4) Farmland is detached. (It is hard to meet together

4) RPC can extend new cultivation techniques. athough discussion is required to implement the
project)

5) The guaranteed prices of some agricultural
products are not set.

Source: Hearing from the RPC Mehtar Kalateh (June, 2002)
f) Problems with the RPC members in the Case Study Area
0) Agricultural inputs

The prices are reasonable enough. But there is shortage of fertilizer for wheat. Therefore, they
have to buy it at the market, which is more expensive than the fertilizer supplied from the
RPC. Moreover, it was reported that Iranian agricultural chemicals are not effective and
quality of seed is not good (mixed with insects and barley’s seed, and broken). The support
for the inputs of rice production is not sufficient. There is no subsidy for seeds and fertilizer
from government. Agricultural chemicalsfor rice cultivation are subsidized but their quality is
bad.

(i)  Agricultura machinery

Rental is not expensive, but the farmers cannot use the machinery when those who want to
use it concentrate in one period.

(iii) Technical instruction (extension)

Training course conducted by technicians belonging to the RPC. Individual instruction is also
given. The farmers are satisfied with contents and frequency of the extension service. But
they request distribution of manuals or brochure and putting up of posters on recommendable
cultivation and for attention on disease and insects.

(iv) Water distribution

There is no irrigation and drainage network in the covered area of the RPC. The farmers
joined in the RPC for receiving technical instruction and easier access for agricultural inputs.
At present, they use groundwater from their individual wells for irrigation. It costs much
because of maintenance, sperm oil or gasoline, and engine oil. They expect to receive cheaper
water from areservoir or adam.



(v) Request to RPC Mehtar Kalateh from the membersin the area of Case Study

They are satisfied with the RPC because they think the RPC tries its best actively within a
present limitations such as shortage of tractors and attachment, and agricultural inputs. But
they request that the RPC will clear the segment from the river located next to their fields
with alot of segment and is easily inundated once it rains.

5 Agricultural Assistance and Finance
1) Agricultural Assistance

Golestan Jihad-e-Agriculture Organization provides the loan for purchasing domestic animals.
Khomeini Foundation and Ministry of Labor and Social Problems also provide this kind of
loan. The persons who graduated from a university but do not have any occupation have a
priority to get the loan.

2) Agricultural Finance

The farmers borrow money from a bank, mainly Bank Saderat because it is close and has a
long history around this area. In case of borrowing from Bank Saderat, they need a letter of
inquiry from Rura Council. Interest rate for agricultural production is 16%/year. For well
construction loaned from Agricultural Bank, the interest rate is 20%/year. Agricultural Bank
(branch) started its operation recently around this area. In case of borrowing from Agricultura
Bank, they can obtain loan through the RPC.

(6) Social Infrastructure
1) Access Road to the area of Case Study

The Case Study area is located in Deh Mehtar Kalateh. It is 15 km from Kordkuy City, and
15km from Gorgan City. The condition of the road is good and it is well-paved.

2) Electricity, Water Supply, Gas and Communication (Telephone Line)

A power transmission line is installed in Deh Mehtar Kalateh but not in the field. Water
supply facilities and sewers are also installed in the Deh. Gas pipeline is not installed yet but
it is planned by Rural Council of Deh Mehtar Kalateh. Moreover, a telephone line is already
installed.

3) Education

There are 2 public primary schools (boys and girls), 2 public lower secondary schools (boys
and girls) and 1 public upper secondary school (girls) in Deh Mehtar Kalateh. Most of the
students go to until the level of upper secondary school.

4) Health and Medical Care



The medical care system is well arranged. There are a small public clinic and a large health
center in Deh Mehtar Kalateh.

7.2.3 Agricultural Conditions of the Project Area
D General

In the Kordkuy District, annual precipitation is about 700mm in the normal years, and 600mm
in the drought year, 2001. The area is rich in irrigation water, such as more rainfall, rich
groundwater from the Elbourz Mountains, as compared with Tazeh-abad. However, the area
has also suffered the damage of drought since 1993. That is, the yield of soybean decreased
from 2.2 tons/ha to 1.6 tons/ha, and that of cotton also decreased to 65% of the yield in the
normal years. There is no damage of drought in wheat. The reasons of these decreasesin yield
were considered that it did not rain at time of need and it rained at time of needless, which
caused diseases of crops, such as fusarium.

Soil of the area is low salinity, except of the northern part of the area, but has problem of
heavy textured soil, which is difficult to till. To solve the problem, the organization of
extension and research carries out to transfer the techniques of tillage to cover every soil
conditions.

The areais divided into three agricultural zones as follows;

1. The northern zone between the Gharasu River and the national main road; There are many
low land and crops cannot cultivate in autumn due to inundation. Therefore, seeding of
winter crops is delayed. Cotton, wheat and rice are cultivated, and vegetables cannot be
cultivated in this zone. Rice s cultivated if irrigation water is enough. Soybean cannot be
cultivated due to high salinity in some parts of the zone.

2. Middle zone between two main roads: This zone has suitable soil and high productivity.
Besides of cotton, wheat and rice, vegetables, especially leafy vegetables, are cultivated
in autumn, and water melon, tomato, radish and cucumber are cultivated in spring.

3. The foot of the Elbourz Mountains; it is more rain than other zones. Cotton, wheat and
rice are cultivated.

The Mehtar Kalateh is located in the northern zone of Kordkuy District, and the case study
areais located in the lowest land area. The land height above sea level of the case study area
is from — 22 to — 20 m. On the other hand, soil texture is classified as heavy soil texture,
which contains 46 to 64% of clay at soil layer of 0 to 30cm in depth. Therefore, the low land
area, including the case study area, suffers from flooding by heavy rainfal, especially in the
beginning of autumn and the end of winter to spring. As a result, farmers cannot often sow
seeds of wheat. Agricultural condition of the lowland area surrounded with the Gharasu River,
the west and east branches of the Shast Khola River, which includes the case study are, is as
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shown in the following Table.

Agricultural Conditions of the Low Land Area Surrounded by the Gharasu River, West and East
Branches of the Shast Khola River

Items Conditions
1 Number of farm households in the 76
area
2 Areaof landinthearea 219 ha
3 Number of field plotsin the area 124
4 Number of irrigation wellsin the area 43
5  Number of irrigation wells by the years passed since construction
1) Over 20 years 12
2) 10 ~ 20 years 16
3) 5~ 10years 5
4) Less5years 10
Sum 43
6  Number of tractorsin the area 31
7  Number of tractors by the years passed since purchase
1) Over 20 years 27
2) 10 ~ 20 years 3
3) 5~10years 0
4) Less5 years 2
Sum 31
8 :rr;a submerged during over 10 days by flood in the 25 ha
9  Number of the cases of farmers cooperation in the area
1) The cases of group farm works 2
2) The cases of common wells 9
3) The cases of common use of tractors 6
4 The cases of cooperative use of fields to 5
expand afield
10 Crop production
Crops Area _ Average (_:o_st Unit price Tota _ Tot_al _profits
(ha) yield (ton/ha) (Million RIsha)  (RIS/kg) production Million RIs.
Wheat 189 3.0 1.07 1,050 567 tons 595
Rice 165 6.0 6.25 2,400 990 2,376
Cotton 30 15 293 2,850 45 128
Soybean 10 15 175 1,770 15 27
Total 394 1,617 3,126

From this Table, the agricultural conditions of the low land, including the Case Study area, are
characterized as follows;

1) Thefarming scaleis2.9 hain average, and thefield sizeis 1.8 hain average.

2) Thereisonewell per 3 plots.

3) Oldirrigation wells, which passed over 10 years since construction, are 65% of total wells
(43 wells). On the other hand, new wells, which passed less 5 years since construction,
reach 23% of total.



4) Thereisone tractor per 2.5 farm households, and old tractors, which passed 20 years since
new one, reach 87% of total (31 tractors) and new tractors, which passed less 5 years from
purchase, are 6% of total.

5) Number of cases of farmers’ cooperation in the low land is 2 cases in farm works, 9 cases
in common use of wells, 6 cases in common use of tractor, 5 cases in cooperative use of
fieldsto expand afield plot and to increase efficiency of mechanization, respectively.

6) Areaandyields of cultivated crops are 189 ha and 3 tons/hain wheat, 165 haand 5.5 ~ 6
tons in rice, 30 ha and 1.5 tons in cotton, 10 ha and 1.5 tons in soybean, respectively.
Yields of most of crops, except rice, are low. Therefore, paddy rice is most suitable in the
low land area.

7) Thecultivated areais 199 hain winter and 195 hain summer, 394 hain total, respectively.
Total farmers’ profits in 219 ha of the lowland area are 3,126 million RIs., of which the
profit by paddy rice production account for 76% of the total profits. However, the
production of paddy rice by irrigation of wells' water has been prohibited by Government
for the purpose of conservation of underground wate.

(2 Case study Area

There are 4 plots in the Case Study area with areas of 8.2 ha of the first plot, 12.9 ha of the
second plot, 4.6 ha of the third plot and 1.1 ha of the fourth plot. All lands belong to the
relatives and their families, and the joint farming is carried out in each plot by 3 familiesin
the 1% plot, 8 familiesin the 2™ plot, 3 families in the 3" and the 4" plot.

Land conditions of the case study area are the worst in the lowland area, such as lowest in
atitude, heavy textured soil, several ponding in winter every year, etc. Therefore, the
cropping pattern in the area is generally “paddy rice —wheat”. Irrigation water source is well.
When well’s water is not enough for paddy rice cultivation, soybean is cultivated in a part of
the plot instead of paddy rice. At present, paddy rice are cultivated in all plots, except 2 ha of
the 2" plot, which is cultivated soybean instead of rice due to shortage of well’s water.

In each plot, the cooperative field use, common use of irrigation water by well and
cooperative farm works are carried out. The products are allotted to each family.

It is considered that the present cropping pattern “paddy rice — wheat” is the best, unless land
conditions are improved by any ways, such as forcible drainage by pump, soil dressing with
light textured soil, etc.

Yields of crops under irrigation by well in the case study area are 6 to 7 tons/ha of rice, 2 to 4
tons/ha of wheat, and 2 to 2.5 tons/ha of soybean, respectively.

In regard to mechanization, tractor cannot work in field in winter (December to March) due to
wet land. And also, combine cannot work in field for harvest of paddy rice. Therefore, paddy
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rice is harvested by hand and transported to combine on a road, and then is threshed by
combine.

7.24 Irrigation and Drainage Conditions

Present condition of irrigation and drainage in the Case study areais grasped through the field
reconnaissance, and through hearing survey from landholders of the farmland, the RPC, and
the engineers of provincial government who are in charge of this area.

(1) L ocation conditions of the farmland

The Case Stduy Area locates in Matah Kholate in Cheldin, closed to Gharasu River which
runs from East to West while collecting many drains from tributaries. The location of the area
iIs 1.5km west from the Yasagi-Bandar-E-Torkaman Road. The Gharasu River located
1.7-2.0km north from the area running toward the west. It is about 16km from this point to
Caspian Sea. The altitude of this area is around 42.0m. Farmland is scattered on all sides and
topographical slopeis 1/2,300 from the south to the north toward the Gharasu River.

A small drainage river namely Shast Kholah River runs about 650m
away from the eastern part of the area. On the other side, the tributary is i
divided from the Shast Kholah River at the upstream side and runs {

towards the north along with the west boundary of the area. Unpaved «,"-1 \

i -
farm road whose total width is 4.5m runs from east to west in the L\ =)
southern part of the area and it ensures the transportation to Yasaqgi - \ “‘ul_

Bandar-E-Torkaman road. = L4

The area is divided into small or large 4 owners plots. These plots form field blocks. Each
field block is divided into smaller plots.

(2 Water source

The water sources are rainfall and individual wells in the area. There is no well in the
northernmost farmland shown in the figure and therefore it is supplied water from Plot

3 Problems on irrigation and drainage
The problems on irrigation and drainage pointed out from the landowners are as follows.

a. It is impossible for a tractor to enter into the farmland due to frequent inundation during
rainy season,

b. The Gharasu River flows backward every severa years. In this case, drainage of the
drainage river is retarded, and

c. Groundwater level of the farmland is always high, which effects badly on crop cultivation.

These matters are as same as the problems which were pointed out during the hearing
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conducted in the first and second field surveys in Cheldin Area. The inundation damage
reported by the farmers is not caused by a small drainage river flowing in the Gharasu River
from the mountainous areas, as aresult of examination. This situation is limitedly happened in
case of the flood in around 1/50 possibility year. The soil of the area includes more than 50%
of clay and it isvery high. Moreover, as reported before, in case of crop cultivation mainly by
using agricultural machinery in the clayey soil, passing of the agricultural machinery often
causes soil compaction. The farmers point out formation of hard pan at 60-70cm from soil
surface.

7.3 Constraints and Potentials for Development
7.3.1 Constraintsfor the Development

(1) Natural Conditions

1) Meteorology and Hydrology

The drainage conditions of the area is the main constraint. The area has two main drainage
canals (one is the Shast Khola river) that drain the water to the Gharasu river. But the smooth
slope of the Gharasu river and the canals, as the deposition of sediment and improper
vegetation in the canal creates difficulties to the drainage process.

2) Soils

As discussed in the section 4.2, the major problem of the soils in the Mehtar Kalateh is the
heavy texture of the soil with ahigh clay content of above 50%. Because of the clayey texture,
the infiltration rate is low and causes flooding during heavy rain. In most cases, the clay
content of the bottom layers is higher than the top layers. It is believed that the small clay
particles might have percolated downwards during the rice cultivation during the past 10-20
years. Because of the clayey texture, tillage is also a problem in this soil. Although the
fertility status of the soil is in the higher range, it is normally recommended to apply
fertilizers of NPK because of the heavy clay content of the soil.

(2 Socioeconomic Conditions

1) Not well-maintained farm road
Farm road is not well-maintained in the field. So, it is difficult to transport the harvest to main
roads.

2) No electricity in the filed

Electricity isinstalled in Deh Mehtar Kalate but not in the field. They use groundwater from
their individual wells operated with petroleum and engine oil. Therefore, fuel expenses are
high.



3 Agricultural Conditions
Constraints for development in the case study area are as follows;

1) Basicaly, the case study area is in the worst condition for agriculture, such as low land,
ponding by heavy rainfall, heavy textured soil, poor drainage, etc.

2) Thereisno cana of surfaceirrigation water. It is necessary to support with Government to
introduce surface irrigation, especially for paddy rice cultivation.

3) Therefore, farmers invest in construction of well. The cost of construction of well is very
high, about $ 25,000, and the cost of repairsisalso very high, $ 12,000.

4) There are no crops, which correspond to the cost of well construction. Paddy rice is better
than other crops.

5) Measures of improvement of low land involve the huge budget. Support with Government
IS necessary.

6) Cooperative construction, management and water use of wells are necessary, taking
advantage of an opportunity of well’s renewal.

7) Cooperative purchase, maintenance and use of farm machinery are necessary, taking
advantage of an opportunity of tractor’s renewal.

8) Land readjustment having proper field plot and proper land leveling.

9) Cooperative land use by small-scale farmers.

10) Establishing the high productivities in agriculture and husbandry by increase of yield

and decrease of cost.
11) Decrease of debts.

7.3.2 Potentialsfor the Development
1) Water Resources

The relative abundant groundwater of the area is one of the potentials for development. But
new wells must be avoided and replaced by the surface water. The water flowing from the
mountains are clean and is more qualified to be used as irrigation water (in respect to the
water salinity) than the Gorgan river. Another aspect to avoid well utilization is the high cost
of its construction. The initial investment for the well carries to the production of crops with
high valued products, that has high water demand as therice, to pay theinitia investment.

Other important item is to maintain the forest in the mountains and surrounding the water
source to protect them. The intense destruction of the vegetation can carry to the decrease of
the water sources, and at the end destruct al water cycle in the area. So, the conservation
works shall be very important to maintain the actual water source potential in the Gharasu
basin. The forestation of the Gharasu river’s margins shall be a good protection for erosion
that carries a great volume of sediments to the Gharasu river’s downstream every year.
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The monthly average discharge of the Shast Kolariver, that flows beside the Case Study Area,
and Gharasu river, where the Shast Kolariver dischargesit's water, are as follows.

Monthly Average Discharge

(m3/s)
Locd Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Annual
Aba| Aza| Dey | Bah | Esf | Far | Ord | Kor | Tir | Mor | Sha | Meh
Shast Kola River 0.39|041|043|051|072|104|114|0.86|061|047|040|041| 061
Gharasu (Seah Ab) 095|193|267|279|364|443|375|224|051|010|0.10|0.70| 1.98

The basin of the Gharasu river is about 10 times smaller than the Gorgan river. The average
discharge at Basir Abad St. (near the Gorgan river mouth) and Seah Ab S. (near the Gharasu
river mouth) also reaches to a difference of 10 times. The Basir Abad discharge reaches
almost to a monthly average of 40 m*/s when the Seah Ab only reachesto 4 m’/s.

The discharge of Gharasu river is not constant. Most of time between June to September, the
Gharasu river presents a discharge of zero or near zero. The tributaries of Gharasu river, like
Shast Kola and Naharkoran rivers, have avery small discharge.

So, future development of the water surface can use the potential of those tributaries to collect
and conduct the water to areas where the agricultural lands concentrates. It means, utilize the
combined potential of those small rivers. But the project shall be deeply studied to avoid
future environmental problems. Before this study, the existing wells can be used as water
source.

The priority, if the agriculture production is going to be diversified, shall be the improvement
of the drainage condition in the area.

74 Basic Guidelines of the Agricultural Development Model

To make the agricultural development plan and to carry out the farming in the Case Study area,
there are some prerequisites as follows;

1) Improvement of soil conditions; Executing the forcible drainage of low land by pump, soil
dressing with light textured soil, physical improvement of soil, sub-soiling, execution of
drainage in the fields with low cost.

2) Land readjustment having proper field plot and proper land leveling

3) Establishing of cropping pattern and suitable rotation to keep the sustainable farming

4) Establishing of proper cooperative organization in mechanization and maintenance of
farm machines in crop cultivation, management and maintenance of wells, of other
facilities, such as plastic green house, etc.

5) Establishing of supporting system for farmers, such as technological transfer of farming,
cultivation techniques, profitable marketing, loan conditions to be easy for repayment,
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guarantee of farm products, etc.
6) Establishing of supply system of farm materials and farm machinery.

The plan is composed of the crop production with crop rotation, the hybrid cow farming of 10
heads, and cucumber production in plastic green house for the farmers of small-scale farming.

Q) Cropping system

The proposed cropping system is one of the models of crop rotation. The model can make
various variations by change of crops, especialy, the small-scaled farmers could not help
introducing vegetables in exchange for cotton and peain order to increase the profits..

The proposed rotation is as follows:

1 The four-year rotation is adopted, because the number of main crops in winter is four
(Fig. 7.4.2).

2 The composed crops in the rotation are 7 crops, such as wheat, annual grass (Italian
ryegrass), rape, cotton, pea, soybean and grain maize for fodder. Crop rotation is made by
combination of growth periods of crops.

3 The cropping pattern is “wheat — maize — Italian ryegrass — rape — cotton — pea -
soybean”.

4  Inthe plan, afarmer divides his field into four plots and cultivates four cropping patterns
every year. Therefore, a farmer produces 7 crops every year to keep balance of
agricultural income every year.

5 Thereasons of selecting of these crops were described in Chapter 6.

6  These crops should be examined before introduction in the project area, especialy on pea
and Italian ryegrass.

(2 Animal husbandry

The proposed plan is same as the plan in Tazeh-abad (Table 6.3.3).



T¢-L

Fig. 7.4.1  Growth Period and Rotation of Crops (Plan for Mahtar Kalateh)
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Note 1)
2)
3)

4)
5)

Sowing e - Transplanting - Irrigation x - Harvesting
P Dry season
In the both survey area, the four-year crop rotation is adopted. The composed crops in the rotation are wheat, rape, grasses ( Italian
ryegrass) or clover, pulse crops (pea) as winter crops, and cotton, soybean and maize as summer crops.
Livestock farming, which each farmer raises mother cows of 10 heads, is carried out by each farmer besides above mentioned farming.
In small scale farm households, cucumber cultivation through out the year in a greenhouse is introduced.



3)

Irrigation water requirement of the Area of 24ha under

Irrigation Water Requirement of the Area
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4) Existing conditions of farm economy in the project area

When the farmer cultivated each cropping pattern in every one ha, the annua profits by
cultivation of seven crops are as shown in Table 7.4.1. From the Table, the net income of
cultivation of 4 hais about 11.443 million Rls.

Table7.4.1  Annual Profits by Crops (average in Golestan Province, 2001; for Mahtar Kalateh)

Crops Cotton Wheat Rape Grass Pea Soybean | Maize (grain)

Items
Cost Land preparation 334,120 | 162,700 | 275,760 - 235,330 | 363,660 247,000
Sowing 270,850 | 421,050 | 148,760 - 319,300 | 323,380 344,360
Management 1,448,890 | 284,110 | 407,780 - 387,960 | 786,770 1,336,850
Harvesting 878,840 | 200,440 | 166,280 - 384,820 | 276,030 270,000
Total Million RIs./ha 2.933 1.068 0.999 1.754 1.327 1.750 2.198
Yield kg/ha 1,788 3,190 2,200 4,000 1,200 1,523 2,558
Unit price Ris./kg 2,850 1,050 2,050 825 1,870 1,770 890
Gross income Million RIs./ha 5.096 3.350 4.510 3.300 2.244 2.696 2.277
Net income Million RIs./ha 2.163 2.281 3511 1.546 0.917 0.946 0.078

Note: 1) Yields of cotton, wheat, soybean, rape, pea and maize are used the average in cheldin. Yields of grass and peaare
the estimated figures.

2) Costs and unit prices of crops, except grass, are used the average in Golestan Province.

3) Cost and unit price of grass are estimated in Table 7.4.6.

(5) Economy of the integrated farming model

Annual profitsin the integrated farming of agriculture of 4 ha and animal husbandry of hybrid
cows of 10 heads are shown in Table 7.4.2. In this case, the average in Cheldin areais used as
yields of cotton, wheat, rape, maize, soybean and pea. Estimated figure was used for yield of
grass. Besides, the average in Golestan Province is used as costs and unit prices of crops,
except grass. The net incomes are composed of 2.3 million RIs. of wheat, 3.5 million Rls. of
rape, 1.5 million RIs. of grass, 0.9 million Rls. of pea, 2.2 million RIs. of cotton, 0.9 million
Rls. of soybean, 0.1 million RIs. of maize and 24.5 million RIs. of stock farming, and 36.0
million Rls. in total.

However, during 5 years of repayment of loan, the profit of stock farming is about 5 million
RIs. Therefore, annual profits of the integrated farming become about 16 million RIs.

On the other hand, in case of the same integrated farming with high level of technology (Table
7.4.3), the net incomes are composed of 4.1 million RIs. of wheat, 6.0 million Rls. of rape, 1.5
million RIs. of grass, 2.2 million RIs. of pea, 3.2 million RIs. of cotton, 2.0 million RIs. of
soybean, 0.3 million RIs. of maize and 24.5 million RIs. of stock farming, 43.9 million RIs. in
total.




Table7.4.2 Annua Profits of Farm household in Farming of 4 hain Mehtar Kalateh (Average Plan)
(7 crops cultivation under irrigation in 4-years rotation and raising of hybrid local cows of 10 heads)

Yield Producers Gross Production Net Base of
Item unit price income cost income estimate
kg/ha RIs/kg | Million RIs./ha | Million Rls./ha | Million Rls./ha
Crops introduced to the plan
Wheat 3,190 1,050 3.350 1.068 2.282 Note 1), 2)
Rape 2,200 2,050 4510 0.999 3511 Note 1), 2)
Grass (hay) 4,000 825 3.300 1.754 1.546 Note 1), 3)
Pea (or lentil) 1,200 1,870 2.244 1.327 0.917 Note 1), 2)
Cotton 1,788 2,850 5.096 2933 2.163 Note 1), 2)
Soybean 1,523 1,770 2.696 1.750 0.946 Note 1), 2)
Maize (grain) 2,558 890 2.277 2.198 0.079 Note 1), 2)
Total annual net income of
4 hain four-year crop rotation 11.443
Animal husbandry
Raising of hybrid cows 49.120 24.596 24524 Note 4)
of 10 head
Total annual net income 35.967

Note: 1) Yields of cotton, wheat, rape, maize, soybean and pea are used the average in Cheldin. Yields of grass are the
estimated figures.
2) Costs and unit prices of crops, except grass, are used the average in Golestan Province.
3) Cost and unit price of grass are estimated in Table 7.4.6.
4) Gross income, production cost and net income in hybrid cow farming of 10 heads were used the results of the
case study in 2001 of the husbandry department, Golestan Jihad-e-Agriculture Organization (Table 6.2.3).
Table7.4.3 Annua Profits of Farm household in Farming of 4 hain Mahtar Kalateh (High Level Plan)
Yield Producers Gross Production Net Base of
Item unit price income cost income estimate
kg/ha RIs/kg MillionRls/ha Million Rls/ha Million Rls./ha
Crops introduced to the plan
Wheat 5,000 1,050 5.250 1.109 4.141 Note 1), 2)
Rape 3,500 2,050 7.175 1.191 5.984 Note 1), 2)
Grass (hay) 4,000 825 3.300 1.754 1.546 Note 1), 3)
Pea 2,000 1,870 3.740 1519 2.221 Note 1), 2)
Cotton 3,000 2,850 8.550 5.329 3.221 Note 1), 2)
Soybean 2,200 1,770 3.894 1.942 1.952 Note 1), 2)
Maize (grain) 3,000 890 2.670 2.390 0.280 Note 1), 2)
Total annual net income of
4 hain four-year crop rotation 19.345
Animal husbandry
Raising of hybrid cows 49.120 24.596 24524 Note 4)
of 10 head
Total annual net income 43.869

Note:

Data of yield of maize, grass and pea are the estimated figures.
2) Wheat, cotton, rape, pea, soybean and maize: Data were examined about each component of production costs.
The average (2000-2001) in Golestan Province was generally used. Besides, the necessary fertilizer, such as
potassium, sulfur, micro-elements, etc. were added with actual cost (Table 7.4.4, 7.4.5).
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3) On annua grasses, there is no data on production costs in detail. Therefore, cost of each component of
production costs were made with reference to that of wheat and cotton. 4 tons of hay was estimated as total yield
per ha of 3 times harvesting (Table 7.4.6).

4) Grossincome, production cost and net income in hybrid cow farming of 10 heads were used the results of the
case study in 2001 of the husbandry department, Golestan Jihad-e-Agriculture Organization (Table 6.3.3).

However, during 5 years of repayment of loan, the profit of stock farming is about 5 million
RIs. Therefore, annual profits of the integrated farming become about 25 million RIs. In this
case, with regard to yields, the highest yield of cotton, wheat, and rape in Cheldin at present
are used as yields in the Table. Yields are 5 tons per ha of wheat, 3.5 tons per ha of rape, 4
tons per ha of grass, 2 tons per ha of pea, and 3 tons per ha of cotton, 2.2 tons per ha of
soybean, 3 tons per ha of maize, respectively. Data of yield of grass is the estimated figures.
Data of production costs of wheat, cotton, rape, pea, soybean, maize and grass were examined
about each component of production costs. The average (2000 ~ 2001) in Golestan Province
was generaly used. Besides, the necessary fertilizers, such as potassium, sulfur,
micro-elements, etc., were added with actual costs (Table 7.4.4 and 7.4.5). On annual grass
(Italian ryegrass), each component of production costs is made with reference to that of wheat
and cotton (Table 7.4.6).

Table7.4.4 Cultivation Method and Production Cost (wheat under irrigation, for Mahtar Kalateh)

Farm Materials
Items Unit Quantity Unit price Cost Remarks
kg/ha Rls/kg Rls/ha
Sterilizing seeds kg 180 11,300 203,400
Fertilizer (phosfate) kg 100 450 45,000
Fertilizer (Urea) kg 100 315 31,500
Fertilizer (Potasium) kg 75 380 28,500
Agriculture sulfur kg 200 275 55,000
Zinc sulfate kg 40 1,050 42,000
Manganese sulfate kg 20 2,925 58,500
Irrigation water charge hours 12 25,000 300,000
Pesticide kg 2 14,000 28,000 | Sevine
Herbicide litter & kg | 1lit. +15¢ 79,400 79,400 | Topic, grand Star
Insurance due 8,000




Table 7.4.4(Cont.) Cultivation Method and Production Cost (wheat under irrigation, for Mahtar

Kalateh)
Farm Works
Items Unit Number of Unit price Cost Remarks
times RIs Rls’ha

Plowing 1 60,000 60,000
Disc harrow 3 30,000 90,000
Sowing (drill) 1 40,000 40,000
Making drain 1 15,000 15,000
Transporting seeds and fertilizer 10,000 10,000
Fertilization 2 15,000 30,000
Irrigation water charge 2 30,000 60,000
Spraying pesticide 2 25,000 50,000
Harvesting (with combine) 1 200,000 200,000
Transporting products to market 35,000
Total cost 1,469,300

200packs, each

Income by sale of straw 360,000 | 1,800 RIs

Net production cost 1,109,300

Note:

1. Whenyield is 5,000 kg/ha, and producer's price is 1,050 RIs/kg, the gross income per hais 5,250,000 RIs. Therefore,
the net income is 4,140,700 RIsha.

2. Thegrossincome, production cost and the net income per kg are 1,050 RIg’kg, 222 RIskg and 828 RIg/kg, respectively.

3. Thenetincomeis about 79 % of the gross income, and about 373 % of the production cost.

Table7.4.5  Cultivation Method and Production Cost (Cotton under irrigation, for Mahtar Kalateh)

Farm Materials

ltems Unit | Quantity | Unit price Cost Remarks
kg/ha Rls'kg Rls/ha

Seed kg 40 2050 82000

Fertilizer (phosfate) kg 100 450 45,000

Fertilizer (Urea) kg 150 315 4,725

Fertilizer (Potasium) kg 75 380 28,500

Agriculture sulfur kg 200 275 55,000

Zinc sulfate kg 40 1,050 42,000

Manganese sulfate kg 20 2,925 58,500

Irrigation water charge hours 28 30,000 840,000 | 6inchwell, 7 hrsx 4 times
Pesticide kg 12 20,000 | 240,000

Herbicide litter 25 28,500 | Sonalan

Insurance due 14,000




Table 7.4.5(Cont.)

Cultivation Method and Production Cost (Cotton under irrigation, for Mahtar

K alateh)
Farm Works
Items Unit | Number of | Unit price Cost Remarks
times RIs RIsha

Plowing ha 15 75,000 112,500
Disc harrow ha 4 37,500 150,000
Sowing (drill) ha 1 40,000 40,000
Making drain ha 1 30,000 30,000
Pesticide ha 1 30,000 30,000
Transporting seeds and fertilizer ha 1 12,000 12,000
Fertilization ha 2 15,000 30,000
Weeding ha - 559,000 | Manual (33 personsx13,000
Cultivator ha 25,000 | RIs), car(8,000RIs)
Spraying pesticide ha 4 30,000 120,000 | and oversee worker (50,000 RIs)
Irrigation 4 30,000 | 240,000 | Manual (4timesx 2 persons)
Harvesting (with combine) ha 945,000 | Manua (labor 57 x 15,000RIs,
Transporting products to market kg 2,200 40 88,000 | oversee worker 3 x 25,000Rls, car
Other cost 295,400 | 8,000RIs
Profit of fund 271,380
profit of management 647,353
Other cost 295,400

Total cost 5,329,258
Note :
1.  Whenyieldis 3,000 kg/ha, and producer's price is 2,850 RIs/kg, the gross income poer hais 8,550,000 RIs. Therefore,

the net income is 3,220,742 Risha

2. The gross income, production cost and the net income per kg are 2,850 RIgkg, 1,776 RIskg and 1,074 RIg/kg,
respectively.
3. Thenetincomeis about 38 % of the gross income, and about 60 % of the production cost.
Table7.4.6  Cultivation Method and Production Cost (Italian ryegrass under Irrigation/for Mahtar Kalateh)
Farm Materials
ltems Unit Quantity | Unit price Cost Remarks
kg/ha Riskg Rlsha
Seeds kg 20 8,000 160,000 | Grass; Setaria (glauca)
Fertilizer (phosfate) kg 100 450 45,000
Fertilizer (Urea) kg 100 315 31,500
Fertilizer (Potasium) kg 75 380 28,500
Agriculture sulfur kg 200 275 55,000
Zinc sulfate kg 40 1,050 42,000
Manganese sulfate kg 20 2,925 58,500
Irrigation water charge hours 24 25,000 600,000 | 6 inchwell
Insurance due 8,000




Table 7.4.6(Cont.)  Cultivation Method and Production Cost (Italian ryegrass under Irrigation/for Mahtar

Kalateh)
Farm Works
ltems Unit Number of | Unit price Cost Remarks
times RlIs RIgha
Plowing 1 60,000 60,000
Disc harrow 3 30,000 90,000
Sowing (broadcast seeding) ) 1 40,000 40,000
Making drain 1 15,000 15,000
Transporting seeds and fertilizer 10,000 10,000
Fertilization 3 15,000 45,000
Irrigation water charge 2 30,000 60,000
Harvesting 3times x 20,000 300,000 | Mower, rake, baler, trailer (5 processes).
5 processes

Transporting products 3 35,000 105,000 | Transporting to Store house.

Total cost 1,753,500
Note:

1.  When tota hay yield is 4/ha, and producer's price is 825 RIs/kg, the gross income per hais 3,300,000 RIs. Therefore,
the net income is 1,546,500 RIgha.

2. Thegrossincome, production cost and the net income per kg are 825 RIs/kg, 438 RIs’kg and 387 RIs/kg, respectively.

3. Thenetincomeis about 47 % of the gross income, and about 88 % of the production cost.

From the Table 7.4.3, the total farmers' profits in the Case Study area of 26.8 ha and 12 farm

households are 129 million RIs. by crop cultivation, 294 million RIs. by animal husbandry,

423 million RIs. in total, respectively.

It is considered that the integrated farming model of high level is the feasible development
plan in near future.

7.5  Suggestionsfor Future Study

The proposed agricultural development plan for the case study area based on the cropping
pattern discussed above would be applicable to the similar low land areas in the piedmont
region.

In regard to other aspects, the following suggestions are made for the future study of the
project area.

7.5.1 Drainage Related Aspects

Asit was already discussed, the soil texture in the Case Study areais heavy clay and therefore,

the following aspects are to be proposed as solution options, which shall be studied in more
detail in the future study.

a. To provide sub-surface drainage system
b. To provide surface drainage canal against the surface inundation
c. To provide drainage gate at drainage river mouths
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d. To conduct drainage river improvement
(1) Sub-surface drainage system

Sub-surface drainage system shall be introduced and placed aimed to sub-surface soil
improvement, which is prevailed with clay. The subsurface drainage system shall be placed as
grid system with regular intervals.

An open canal type catch drain shall be planned for drain collection at the downstream of the
sub-surface drain system. This drainage canal will also collect water from the vicinity area,
while guiding the drain to adrainage river.

Flow depth of Shast Kolah River fluctuates by season, which flows into Gharasu River while
passing in the vicinity of the area. In case of high water level in the Gharasu river, backward
flow might occur. Hence, sluiceway shall be planned at the river mouth.

(2 Surface drainage canal

The main cause of inundation occurring often in the rainy season is prevention of vertical
percolation of surface water into lower soil layer by the low permeable soil. Besides, earthen
walls of land enclosure and levees in the lots function to prevent surface flow on the farmland
and hardly drain into theriver.

As an important solution option, it is proposed to construct surface drainage canal, open type
canal, presupposing farmland reclamation and consolidation. The drainage system should be
provided under consideration of drainage river in a district. Hence the Government needs to
obtain acceptance of farmers for the planning.

3 Sluiceway at the river mouth of drainage rivers.

It is reported that the events of backward flow of high water of Gharasu river to tributaries are
seldom. But farmers report inundations near the confluences of tributaries in rainy season.
The reasons for the difference of these reports are due to river bed elevation of Gharasu,
which varies gradually, raises day by day with sediment, because of high sedimentation of
Gharasu river. It is said that almost every year the Government pours efforts to excavate the
river bed and the depth of excavation is about 1.0m anytime. So it can be understood that the
backflow occurs with certain frequency under such conditions, as farmers report.

Hence sluiceway shall be provided at the river mouth of tributaries of Gharasu for solving
such problem, which will be two gates type sluiceway with electric motor driving to meet
with the width of the tributaries.

4) River improvement of tributaries.

Present condition of Shast Khola river, one of the tributaries of Gharasu river, is in good
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condition now. But the depth of another tributary is about 50 cm, which runs down to Gharasu
along the western border of the Area. This depth cannot allow any drainage system in the
Area. So river improvement is necessary for thistributary.

7.5.2 Land Reform Related Aspects

Land reform is an important aspect to be studied for the project area. Farmersin the area are
adapting ‘Basin Irrigation Method’ under the situation of without land leveling of those four
farm blocks. Irregularities of land surface cause partial inundation or non-uniform watering
and also causes partia differences of crop growth. Besides, most of the measures of
improvement described before can not succeed without land reform. Also the cost might get
higher. For eg., the main precondition of introducing surface drainage canal system is land
reform. Under such consideration land reform work shall be studied in more detail.

(2 Water Source and Facilities

Apart from surface water, wells are used for irrigation in the Project area. Availability of the
water yield from the wells till needs to be studied. If the farmers can accept the concept of
‘co-operative farming’ under a certain rules, then those wells can contribute more to maintain
the water balance among the existing farm blocks.
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CHAPTER 8

CONCLUSIONSAND RECOMMENDATIONS

8.1 Conclusions

The Gorgan Plain of Golestan Province is an important agricultural production area in the
Province and is considered to possess a high agricultural potential due to its large plain area.
However, severe natural conditions such as low rainfal (300-700 mm), high rates of
evaporation, severe salinity and alkalinity problems of the soil, and drainage limitations due
to high groundwater level restrict the agricultural production of the area. Besides, the farmers
have been just practicing traditional type of dry farming agriculture, with relatively low yields.
On the other hand, groundwater has been extensively used in the southern part of the Study
Areanear the piedmont plain leading to over- exploitation of groundwater resources.

In order to improve the agriculture production in the Gorgan plain, Golestan
Jihad-e-Agriculture Organization has been implementing irrigation and drainage schemes and
four (4) such schemes have been implemented in the Study Area, since 1994. Besides, with
the purpose of promoting ‘ cooperative farming’, Rural Production Cooperatives (RPCs) were
formed with the farmers of the irrigation and drainage schemes being the members of the
cooperatives. However, because of the budgetary constraints, the irrigation and drainage
schemes are not yet fully completed and the constructions are still carried out year by year
based on the budget availability.

Because of these irrigation and drainage schemes, a part of the Study Area was irrigated
during the past two or three years. However, the mgor constraint is the availability of water in
the Gorgan river for irrigation. At present, 96 MCM/year of water has been used for irrigating
15,000 ha by Voshmgir dam, using Gorgan river water source. Besides, after the construction
of Golestan dam-1 in the upstream side of the Gorgan river 2 years ago, 51IMCM/year of
water is used for irrigating 10,000 hain the upstream side. In addition to these factors, it was
reported that the dry climate during the past 2 years was another factor which increases the
seriousness of water shortage.

Therefore, even after construction of irrigation and drainage system, the farmers in the Study
Area still practices dry farming agriculture in most of the area, because of insufficient and
unstable water supply. In addition, the water quality of Gorgan river fals within a high
salinity range of C3S1 to C4S2. Without proper drainage system, the salinity and alkalinity
problems also continue to exist.

At thisjuncture, various solution options available to solve the different problems related with
water resource, soil, socioeconomy, irrigation and drainage and agriculture were analyzed and
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the basic concept of agricultural development of the Study Area was developed. In order to
achieve sustainable agriculture development of Gorgan plain with maximum utilization of
available resources, the following measures should be carried out in an integrated manner.

e Raising the stability and availability of irrigation water

e Enhancing soil improvement measures

e Reinforcing irrigation and drainage infrastructure facilities

e Introduction of site oriented farming programs to suite with the severe natural conditions

e Setting up measures to expand farm income through integrated and improved farm
management

e Improving support policy for farmers and the farmers organization

e Strengthening research and development to support agriculture development of the region

e Development of the extension systems

e Building up of mutual trust between farmers and the government agencies

e Divergfication of local market demands

It is obvious that all the measures can not be implemented in one time, and it is not
appropriate to do so. They have to be prioritized and synchronized with each other. With this
understanding, a ‘ Phased Development Approach’ isto be set and a devel opment scenario was
prepared for the agricultural development of the Gorgan Plain. Tentatively 3 phases with
5-year period for each stage are proposed, starting in 2005, considering that this Study will be
finished on spring of 2003. Those stages are as follows:

a Preparatory stagefrom the spring of 2003 to the end of 2004 2 years
b. Phase-1 from 2005 to 2009 5years
C. Phase-2 from 2010 to 2014 5years
d. Phase-3 from 2015 to 2019 5years

In the preparatory stage, all of the necessary preparations to commence the phased
development need to be completed during this period, including necessary coordination with
relevant agencies and stakeholders and requests for foreign collaboration, if any.

Phase-1 (2005 to 2009) is to be set as a period of ‘Preparation for Sustainable Agricultural
Development and Rural Activation’. The activities during this phase are to be focused on the
improvements of the existing irrigation and drainage schemes, and not on the expansion of
irrigated area because of insufficiency of water resources.

Phase 2 is to be set as ‘Improving the present agriculture and Preparation for wider
development’. The results of the research and development activities during the previous
phase should be continued further for the examination on new subjects. The facilities to be
proposed in the ‘Integrated Water Resources Management in the Gorgan Plain’ shall be
implemented to facilitate sufficient water availability for the plain.
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And, Phase-3 is to be set as ‘Implementing Sustainable and Wider Range of Agricultural
Development’. The results of research and development activities should be extended in the
region and sustainable agricultural development should be carried out in the Gorgan Plain.

The selection of the priority area was the first step to provide a ‘ success story’ to the farmers
in the vicinities for the future development of the region. Tazeh Abad Project Area was
selected for the Feasibility Study. In addition, an area of 24 ha was selected in the Cheldin
project area, which shares a part of piedmont agricultural area, and contributes significantly
for the main agricultural production in the Golestan province.

The agricultural development model developed for the Tazeh Abad Project Areais composed
of crop production with crop rotation, hybrid cow farming and cucumber production in plastic
green house for the farmers of small-scale farming. The proposed cropping system shall be
considered as one of the models of crop rotation. Five (5) crops included in the rotation, such
as wheat, annual grass (e.g. Italian ryegrass), rape, cotton and pea. It is also proposed to
increase the drainage density of the project area apart from completing existing irrigation and
drainage facilities. It is aso proposed to strengthen the RPC and agricultural credit system.

The implementation of the project in Tazeh Abad Area is judged as valid with the result of
economic and financial evauations as computed from tangible benefit. In addition,
socio-economic impact evaluated from intangible benefit is also judged as sufficiently
expectable

The problems of the Cheldin Project Area including the Case Study Area are much different
than the northern part of the Gorgan plain. Wells are widely used for irrigation and salinity,
alkalinity problems are relatively very low. Cropping pattern is generaly ‘rice-wheat’. The
major constraint in the soil is its heavy clay texture and poor drainage condition. Four-year
rotation is proposed, including the crops, such as wheat, annual grass (Italian ryegrass), rape,
cotton, pea, soybean and grain maize for fodder. The proposed cropping pattern is ‘wheat —
maize — |talian ryegrass — rape — cotton — pea — soybean’.

Drainage problems and other problems of the Case Study area can not be solved within the
areaitself, but should be solved in the whole project area. The improvements measures should
include subsurface drainage system, surface drainage canal, sluiceway at river mouth of the
river, river improvement of tributaries and land reform in the project area. The project should
be developed and implemented in close collaboration with the local farmers. The awareness
of the farmers in regard to erosion, soil loss, soil fertility and productivity needs to be
increased. Farmers need to alter the management and tillage practices, contour cultivation etc.
The farmers should be encouraged to more profitable and sustainable tree crops in the hilly
areas.



8.2 Recommendations
The following items are recommended to achieve the targets of the present study.
a) Joint Coordination of the Stakeholders Concerned with the Project

Joint coordination of all the stakeholders related to the Project including all the relevant
government agencies and farmers’ organizations is highly important for the success of the
project. Research, administration and extension system of the province should work together
in a systematic way to solve the problems of the Project Area. The governmental agencies
should have more opportunities to discuss with farmers by using participatory methods and a
mutual trust between the governmental agencies and the farmers should be built up.

The governmental agencies should discuss the problems in the field condition and the solution
options should be derived based on the actual conditions including the financial conditions of
the farmers. Once proper guidance are given to the farmers, the farmers should be allowed to
operate by themselves so as to promote their independency and the ‘sense of ownership’ of
theirrigation and drainage facilities.

Joint coordination between all the government and other agencies concerned, close
relationship between the government agencies and the farmers and mutual trust between all
the stakeholders of the Project are considered as the main keys for the success of the Project.

b) Expeditious | mplementation of Development of the Priority Area

Tazeh Abad priority area can be developed as a sustainable development model for the future
Gorgan plain agriculture development and therefore expeditious implementation of
development plan of the priority areais necessary.

The Technical Development Project should be carried out, as the first stage of the
development plan. The different problems of the Gorgan plain can be analyzed under a single
project and a coordinated research shall be carried out.

The development of technology will become effective, and feasible projects of the Provincia
Government shall be carried out by integration of various sections of administration,
extension and fields of researches. Besides, the participation of the extension section will
raise the level of the extension-workers and an effective extension to the Study Area is
expected.

By this project, technology developed in the farm shall be transferred effectively to other
farms in the Project area and similar areas in the Gorgan plain and other regions. The farmers
can also become a part in the technical cooperation project, since the project is carried out in
one of the areas, which belong to the farmers. The project farm functions as a demonstration
farm to the farms of the surrounding areas.
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This project is expected to improve the administration system, extension system and research
system in Iran, referring to the results of the project as a model. The results of the project
should be expanded to similar regions in other parts of the country.

C) Study on Integrated Water Resour ces Development and Water shed Conser vation

It is highly important to secure stable and sufficient water resources to realize sustainable
agricultural development in the Gorgan Plain. Besides, watershed conservation is aso
necessary to prevent the sedimentation and flooding problems in the Gorgan plain. Therefore
the Study on ‘Integrated Water Resources Development and Watershed Conservation in the
Gorgan Plain’ shall be carried out to clarify availability of usable water resources and the
watershed conservation measures necessary for the area.

The Study shall be carried out for the watersheds of Gorgan and Gharasu rivers, clarifying the
actual water use condition and water demand in the area. The usable water resources shall be
studied, pointing out the water shortage by area in the watershed. The exact water circulation
in the whole area shall be recognized, while evaluating the effective water distribution.

An efficient water use and watershed conservation in future for the regional development,
based on the availability of water resources will be studied. It will also recognize the water
availability in both the watersheds, creating the basic conditions to succeed projects such as
‘Water Supply from the Mazandaran Province'.

This study shall aso re-evaluate the actual conservation and management structures of the
dams and water resources, including the present information transmission system. The
improvement of the information transmission system includes the transmission of information
from the dams and meteo-hydrological measurement stations.

Finally, a well baanced Integrated Water Resources Development and Watershed
Conservation Plan shall be formulated, including inter-basin and inner-basin water transfer,
considering natural and social environment in each river watershed as well as in the
neighboring watersheds.

d) Solving the Drainage Problems of Cheldin Project Area considering the Whole
Water shed

In the Cheldin Project Area, the drainage problems of any particular farm or a small area can
not be solved just by implementing individual drainage system for that area. The drainage
problem has to be tackled for the entire drainage block or for the entire project area. Since
land consolidation and reclamation is an important activity to be carried out in the drainage
project, there is a necessity to arrive at a mutual consensus among the farmers, in order to
implement the drainage project for the Cheldin Project Area. Therefore, the project should be
developed and implemented in close cooperation with the farmers of the Project Area.

8-5



€) Controlling of Over-Exploitation of Groundwater Resour ces

In the southern part of the Study Area near the Piedmont plain, wells have been extensively
used for irrigation and rice cultivation has been widely practiced in the Cheldin Project Area.
Although the Government policy does not promote cultivating rice using groundwater,
farmers have been cultivating rice, since it is considered to be more profitable than other
Ccrops.

In the Case Study, a cropping pattern including ‘wheat — maize — Italian ryegrass — rape —
cotton — pea — soybean’ is proposed for the Cheldin project area. Integrated agriculture and
livestock farming is recommended for the area, and the farmers can increase their income by
carrying out integrated farming. Besides, the long term benefits through integrated farming
include improving the fertility status of the soil by growing Italian ryegrass and low
utilization of precious groundwater resources.

f) Strengthening of Farmers Organizations

It is obvious that strengthening of farmers organizations is one of the basic necessities for
agricultural development in the Gorgan Plain. Although the farmers organizations are trying
their best to meet the requirement of the farmers, there are many problems such as shortage of
machinery, limitation of finance, shortage of technical personnel etc. It is necessary to
enhance present functions of the RPCs and new functions should be added. For eg. the
machinery available in the Project area shall be grouped together, and the RPC shall provide
guidance and supervision for the operation of these farm machinery. By this method, the farm
activities in the project area can be smoothly carried out according to the proposed cropping
schedule.

In order to solve the serious problem shortage of fund for farming, it is necessary for the RPC
to attribute independent agricultural finance function. Initial funds could be borrowed from
Agricultural Bank or international financial organizations such as IFAD (International Fund
for Agricultural Development).

0) Women’s Participation in Agricultural Development

Women's participation in agricultural development should be promoted for proceeding rural
women’s participation in the society and also for alleviating unemployment problem in this
area. This should be considered by race and farming activity. For example, as already
mentioned, usually Turkmen women do not join in farming but the women of the other races
participate in farming. As for rural processing industries, the working place should be divided
into two by sex and women participation should be promoted.
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List of Persons Contacted during the Study

Name

Organization

Ministry of Jihad-e-Agriculture, Tehran, Iran

Officefor International & Regional Organizations

Dr.Majid Dehghan-Shoar

Director Generdl,

Mr.Mohammad Reza Shariati

Deputy Director General

Mr.Hossain Askari

International Projects Expert and JJCA Program
Officer

Mr.Y azdani Khoorasgani

International Projects Expert

Monitoring and Evaluation

Mr.Mohammad Keykha

Expert and Chief, Monitoring and Evaluation

Mr.Amir Fanee

Expert for Studies, Monitoring and Evaluation

Soil and Water Resear ch Institute, Tehr

an

Mr.Aziz Momeni

Head, Dept. of Soil Survey and Land Evaluation

Mr.Ghasemi

Head, GIS Division

Agricultural Engineering Resear ch I nsti

tute, Karaj

Dr.Mohammad Ali Shabake

Deputy Director

Dr. Nader Heydari

Expert, Irrigation

Mr.Mohammad R.Mostofi Expert, Farm machinery
Mr.Abolghasem Haghayeghi Expert, Drainage

Forage Section, Ministry of Agriculture

Mr.Sabihere Forage Deputy

Mr.Tabatabaee Forage expert

Ms.Nadee Expert, Alfalfa, Corn

Mr.Basbora Expert, Sorghum, grass, and barley

Golestan Jihad-e-Agriculture Organizat

ion

Mr.Ali Margdari

Director Generd

Mr.Esmael Esfandyaripour

Deputy Director General

Mr.Seyed Mohammad Reza Baniaghil

Study Coordinator, Soil and Water Management

Mr.Nader Babgjani

Manager, Soil and Water

Mr. Seyed Mohammad Mir Rezai

Manager, Cooperatives and Farming System

Mr.Hossein Taslimi

Deputy Manager, Soil and Water

Mr.Ahmad Reza Ghannad

Expert, Irrigation Structures, Soil and Water

Mr.Nooraddin Sensibli

Expert, Irrigation Structures, Soil and Water




Name Organization
Mr.Said Rostami Expert, Cooperative Organization and Regiona
Economy
Mr.Y usef Hasemi Expert, Farming System Management
Mr.Sohrab Sohrabi Expert, Crop and breeding

Mr.Mohammad Reza Abbasi

Expert, Soils and Cultivation

Mr.Rahmatollah Kazeminegjad

Expert, Irrigation and Drainage

Mr.Mohsen Zamani

Expert, Irrigation and Drainage

Mr.Seyed Hashem Gandomi

Expert, Agronomy

Mr. Reza Jafari

Manager, Agronomy and Horticulture

Mr.Assadi Hashem Abad

Manager, GIS Section

Mr. Gholam Reza Askari

Expert of Agricultura Machinery

Golestan Jihad-e-Agriculture Organizat

ion (Research and Education)

Mr. Allahyar Nazemi

Deputy, Research and Education

Mr. Shaban Ali Parnak

Research and Educational Assistant.

Mr. Kamal Eslami
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