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ADTC Agriculture Demonstration & Training Centre (Chimipang Royal Project)
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ARDC Agriculture Research and Development Sub-Centre
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Crop Classification

Vegetable Fruit and Nut Field Crop
Asparagus Almond Rice (1 Cropping)
Bitter gourd Apple Rice (2 Cropping)
Bottle gourd Apricot Wheat
Brinjal Areca Nut Maize
Broccoli Avocado Buckwheat
Bunching onion Banana Cassava
Cabbage Chestnut Mustard Oil
Carrot Grapes Other
Cauliflower Guava
Chili Hard Shell walnut
Chili (Doley) Hazelnut
Chinese Cabbage Jack Fruit
Coriander Kiwi Industrial Crop
Cucumber Lime / Lemon Garlic
Green Bean Litchi Ginger
Japanese green Mandarin (Orange) Cardamom
Kidney Bean Mango Turmeric
Lady finger Papaya Oyster Mushroom
Lettuce Passion Fruit Shitake Mushroom
Mung Bean (Green) Peach
Mustard green (Saag) Pear
Onion (Bulb) Pecan nut
Pea Persimmon
Pointed gourd Pine Apple
Potato Plum
Pumpkin Pomegranate
Radish Pumelo
Red Bean Soft Shell walnut
Ridge gourd Strawberry

Seewee Beans (Flat)

Slippers gourd

Snake gourd

Soya Bean

Spinach

Spine gourd

Spring onion

Squash

Tomato

Tree Tomato (Tamarillo)

Turnip




PREFACE

The Japan International Cooperation Agency (JICA) Technical Cooperation Project (TCP)
“‘Integrated Horticulture Promotion Project in the West Central Region (IHPP)” is being
implemented by JICA and Agriculture Research and Development Center, Bajo,
Wangduephodrang (ARDC Bajo), Department of Agriculture (DOA), Ministry of Agriculture and
Forest (MoAF). Project cover five Dzongkhags (Punakha, Wangdue Phodrang, Tsirang, Dagana
and Gasa) and the project was launched on 13" January 2016.

This document provides the findings of Baseline Survey carried out by IHPP in collaboration with
concerned Dzongkhag Agriculture Sector in the month of May and June 2016. The main purpose
of the baseline survey was to obtain necessary information for effective implementation of project
activities and to establish a reliable baseline data of the project sites to serve as a main basis for
project implementation, and evaluation of the project performance/outcome.



EXECUTIVE SUMMARY
1 Description of the project

Agriculture is the prime industry and social backbone of the Kingdom of Bhutan. Agriculture sector
contributes to 16% of the country’s GDP and employs 56% of the total employed persons in 2013. In
addition, horticulture is major income source of the farmer/household. Despite of this significance of
horticulture promotion, commercial farming has not developed prosperously due to lack of research and

development (R&D) and effective extension systems.

Upon the request of Royal Government of Bhutan (RGoB), JICA had supported horticulture promotion from
2000 to address these issues in eastern region by individual technical expert (2000~2004), technical
cooperation project of “Agriculture Research and Extension Project (AREP: 2005~2009) and Horticulture
Research and Development Project (HRDP: 2010~2015). Following the significant achievement and
success in eastern region, to disseminate the success, the “Integrated Horticulture Promotion Project in the
West Central Region (IHPP)” was commenced on January 2016. The project aims at promoting horticulture
through improving and strengthening research, development and extension system, and ultimately increase

the production of horticulture in West-Central region of Bhutan.

The projects goals, purpose and outputs are here under;

Overall Goal : Horticulture production is expanded with appropriate technologies in the target
areas

Project Purpose : Implementation system for promotion of horticulture production in the target
areas is developed

Project Outputs : Output 1: Appropriate technologies for promoting horticulture farming are
developed
Output 2: Vegetable seeds and fruits seedlings production system at ARDC-
Bajo, private nurseries and seed growers is strengthened
Output 3: Training and extension system (outreach programs) for promoting
horticulture farming is strengthened

The key components of the project are technology development and dissemination such as identifying and
promoting suitable horticulture crops, seeds and seedlings production, capacity development of research
and extension officials, outreach programs along with systematic training of farmers and developing training

/extension material.

The Project Design Matrix (PDM) with verifiable indicators means of verification and important assumptions
are as given in the Annexure 1.



2 Purpose of the Study

The primary purpose of this study was (1) to obtain necessary information for efficient and effective
implementation of the IHPP, (2) to come up with verifiable indicators and other required information for the
project monitoring and evaluation, (3) to establish a reliable baseline data for the project sites. The
information collected and established in this study will be used in the course of project implementation,
impact assessment and evaluations.

3 Methodology

3.1 Survey Area and Respondents

The Baseline survey covered two main groups of respondents which include target beneficiaries (farmers of
four Dzongkhag except Gasa which was included by Project JCC on Nov. 2017 after this baseline survey of
the farmers was conducted) and project counterparts or other stakeholders in Dzongkhags and related
agriculture centers. The report Farmers formed the first group as the target beneficiaries while Horticulture
at ARDC Bajo and ARDSC Mithun (project counterparts), Dzongkhag Agriculture Officers (DAOS),

Agriculture Extension Officers (AEOs), and other concerned officials such as Chimipang Royal Project
(Agriculture Demonstration & Training Center; ADTC) Chimipang and National Seed Center (NSC) Bajo

were categorized under the second group

(1) Household level/Farmers (target beneficiaries);
® Selected 4~10 small and medium scale farmers in different altitude (400~1000m, 1001~1600m,
1601~2200m) by Gewog Agriculture Extension in horticulture potential 6~8 Gewog in each
Dzongkhag.

(2) Researcher, Dzongkhag Agriculture Sector, Others (Other Stakeholders)

® |HPP counterpart (ARDC Bajo, ARDSC Mithun)
® Dzongkhag Agriculture Officer (DAQO) / Gewog Agriculture Extension (AE) in four Dzongkhag
@ Official of related organization (ARDCs, Royal Project (ADTC) Chimipang, NSC, other)

3.2 Survey Method

Since majority of farmers were illiterate, the survey was carried out through enumerated interview. The
questionnaire was fill-in by IHPP and AE team. For Researcher, Dzongkhag Agriculture Sector group, the
guestionnaires and responses were distributed and collected via E-mail. The “Units Conversion Tables;
RNR Census 2009, MoFA” was used for conversion of different units with regards to land area and crop
produce. The photos of some vegetables, fruits and nuts were used to aid identification of crops during the

interview.



A structured questionnaire for the farmers (Annexure 2), Researchers and Dzongkhag Agriculture Sector

group (Annexure 3) was developed to get the required information from the respondents.
4  Sample Size

41 Farmers

The Farmers survey was carried out in 27 Gewogs of four Dzongkhags with a total of 184 sample HHs.
Approximately 7 respondents from each of the Gewogs were interviewed. Further, the sampling was
stratified based on altitude (Low: <1000m, Mid: 1001~1600m, High: >1600m) within the Gewogs to cover
all the agro-ecological zones. The Gewogs that are agro-ecologically suitable for horticulture production and
the area with greater scope for implementation of the project activities were selected in consultation with
Dzongkhag Agriculture Sectors.

4.2 Researcher, Dzongkhag Agriculture Sector, Others (Other Stakeholders)

The questionnaire was distributed to 78 target respondents (17 from ARDC/Royal Project (ADTC)/NSC, 61
from DAO/EA) via E-mail, and 10 Researchers of ARDC Bajo, 2 Researchers of ADTC, 3 Officials of NSC
and 43 of DAO/AEO has been responded.

5 Data Analysis

The survey data was separately analyzed at three category levels (Household level, Extension level, and
Research) using Microsoft Excel 2013 and the results are presented using descriptive statistics (graphs,
charts and tables).
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FINDINGS AT FARMERS LEVEL
1.1 Study Areas and Sample Size

In 27 Gewogs of four Dzongkhags with a total of 184 sample HHs. Approximately 7 respondents from each

of the Gewogs were interviewed.

Table 1-1 : Sample Gewogs and No. of Respondent

Altitude wise Sample
Dzongkhag Gewogs Low Mid (1001- High Total
(<1000m) 1600m) (>1600m)

Shengana 0 0 5 5

Kabjisa 0 7 1 8

Barp 0 3 3 6

Punakha  "Gima 0 6 2 8
Toepisa 0 0 8 8

Talo 0 4 3 7

Athang 5 1 0 6

Bjenag 0 6 1 7

Darkar 2 2 2 6

Wangdue Gase Tshongongm 0 2 4 6
Phodrang Kazhi 0 0 6 6
Nahi 0 1 3 4

Phangyuel 0 1 5 6

Ruebisa 0 4 4 8

Kilkhorthang 2 6 0 8

Gosarling 2 4 0 6

Tsirang Sergithang 7 1 0 8
Pungtenchhu 1 6 0 7

Doonglagang 0 6 0 6

Mendelgang 4 4 0 8

Dorona 4 2 0 6

Gozhi 5 1 2 8

Karna 7 2 1 10

Dagana Khebisa 1 4 0 5
Tashiding 5 2 0 7

Tsangkha 0 6 0 6
Tsenda-Gang 2 4 2 8

Total 47 85 52 184

1.2 Key Baseline Indicators

The key baseline indicators derived from the baseline survey of the Farmers/Household (HH) were as

follows;

e Education Level: 56% of Respondent, 74% of HH head were uneducated.

e Land holding: HH average was 5.07 acre (Wet land 2.39 acre and Dry land 2.67 acre)

e Fallow land: Average 0.93 acre per HH (18% of the average HH land holding)




Annual Income: Average Nu. 173,194 per HH

Agriculture Annual Income: Average Nu. 111,150 per HH (64% of the HH income)

Agricultural Income composition: Vegetable 33%, Livestock 22%, Industrial Crop 19%, Fruit/Nut 17%
(69% are from horticulture crop)
Farmers Marketing Agriculture Products : Field Crop 19%, Vegetable 47%, Industrial Crop 16%,
Fruit/Nut 11%Distance to nearest Town/\Weekend Market: Average 15.8km

Top 5 Income generating Vegetable: Chili, Green Been, Potato, Broccoli, Cauliflower

Top 5 Income generating Fruit/Nut: Mandarin, Banana, Pear, Peach, Passion Fruit

Top 5 Suitable Vegetable: Mustard green, Chili, Cabbage, Broccoli, Green Been

(Reason; Easy Cultivation 29%, High Demand/Price 23%, High Yield 22%)
Top 5 Suitable Fruit/Nut: Mandarin, Peach, Pear, Mango, Avocado
(Reason; Easy Cultivation 29%, High Demand/Price 27%, High Yield 23%)

Interest on New Vegetable Crop: Yes 30%, Yes but no idea was 62%

Interest on New Fruit/Nut Crop: Yes 45%, Yes but no idea was 50%

Chemical Use: Weedicide 54%, Pesticide 33%, Rodenticide 8%, Fungicide 7%

Chemical fertilizer Use: 49%

Top 3 Problems in Crop Cultivation: Water deficiency, Pest/Disease, Wild Animal depredation

Farmers Group Engagement: 45% of famers were Engaged

Agriculture Training Attended: 45 % of famers attended of witch 81% was Organized by DAO and 8%
by ARDC

Training Needs on Vegetable cultivation: Nursery Management 74%, Pest & Disease Control 65%,
Planting / Transplanting 50%, Water Management 34%

Training Needs on Fruit/Nut cultivation: Pruning/Training 78%, Grafting/Top-working 70%, Planting /
Transplanting / Layout 53%, Nursery Management 38%

1.3 General Information of Household

The general information of the household includes Age, Gender, Education Level of Respondent and HH

Head, HH-member composition, Accessibility to the Road/Nearest Market, and Mobility.

131 Ageand Gender

Respondent’s average age was 48 years. Elderly dependency ratio was highest in Wangdue and lowest in
Dagana. 70% of respondent and 66% of HH were male. HH head gender were balanced in Punakha and
Wangdue while Tsirang and Dagana had more than 80% HH headed by male.



Table 1-2 : Respondent and Household; Age and Gender

Dzongkhag Gender Age
(HH No.) Male | Female <40 41~60 | >60 | Ave.

(1) Respondent |
Punakha (42) 29 | 69% 13 31% 17 40% 14 33% 11 26% 48
Wangdue (49) 30 | 61% | 19| 39% | 10| 20% | 18 | 37% | 21 | 43% | 53
Tsirang (43) 29 | 67% 14 33% 13 30% 23 53% 7 16% 46
Dagana (50) 41 [ 82% | 9 | 18% | 19| 38% | 25 | 50% 6 0% | 44
(2) Household Head |
Punakha (42) 19 | 45% 23 55% 6 14% 18 43% 18 43% 57
Wangdue (49) 24 | 49% 25 51% 3 6% 24 49% 22 45% 56
Tsirang (43) 37 | 86% | 6| 14%| 6 | 14% 24 | 56% 13 | 30% | 55
Dagana (50) 41 [82% | 9 | 18%| 6 | 12% | 28 | 56% | 16 | 32% | 55

Respondent Age Composition (%)

Dagana

100%
50%
0%

Punakha Wangdue Tsirang
H<40 m41~61 m>61

100%

50%

0%

Punakha Wangdue Tsirang

Household Head Age Composition (%)

Dagana

H<40 m41~61 m>61

Household Head Gender (%)

Dagana

100%

50%

Punakha Wangdue Tsirang

H Male HFemale

100%

50%

0%

Punakha Wangdue

Household Head Gender (%)

Tsirang Dagana

B Male HFemale

Figure 1-1 : Gender, household head’s age, and age compositions

Average family member per HH was seven (7), with a maximum of 23 and minimum one (1). About 53%
of the respondents were within the age group of 20 ~ 60 while 36% were below 20 years and11% were

above 61 years.

Table 1-3: Household Family Members; Gender and Age Composition

Dzongkhag Age and Gender (No) Ave. Family Member
(HH No.) 0~5 6~13 14~20 | 21~40 | 41~60 >61

M|F|M|F|M|F|M|F|M|F|M|F| M| F | Tot

Punakha (42) 05|/ 04|06|05|05|07|11|14|07|07|05|04| 38| 41 7.7

Wangdue (49) 03| 04|05/ 05|05|05|13|13|06|08|05|06| 38| 40 7.8

Tsirang (43) 02|02|04|05|/03|05|07|08|06|06|03|02| 26| 28 5.4

Dagana (50) 03|02|04|04|05|06|10|15/09|07|04| 03| 35| 37 7.2
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Figure 1-2: Household average family member and family age composition

1.3.2 Education Level

56% of Respondent and 74% of HH Head were uneducated. Education level in Tsirang was slightly higher
than other three Dzongkhags.

Table 1-4: Respondent and Household Education Level

Dzongkhag (HH No.) Non Cc16 c1-8 C1-10 C1-12 ?ri%rrze

(1) Respondent

Punakha (42) 24 57% 7 17% 4 10% 2 5% 2 5% 3 7%

Wangdue (49) 30 61% 11 22% 3 6% 2 4% 3 6% 0 0%

Tsirang (43) 21 49% 13 | 30% 2 5% 3 % 1 2% 3 7%

Dagana (50) 28 | 56% | 13 | 26% | 1 | 2% | 6 |12% | 1 | 2% | 1 | 2%

(2) Household Head

Punakha (42) 37 88% 3 % 0 0% 1 2% 0 0% 1 2%

Wangdue (49) 39 80% 5 10% 2 4% 2 4% 1 2% 0 0%

Tsirang (43) 23 | 53% | 14 [33% ] 2 | 5% | 2 | 5% | 0o [ow | 2 | 5%

Dagana (50) 38 | 76% | 10 [20% | 1 | 2% | 1 | 2% | 0 | 0% | O | 0%

Respondent (%) Household Head (%)

100% = i m Degree/more | |100% — - = Degree/more
80% mCl1-12 80% .12
60% mC1-10 60% mC1-10
40% ncls 40% mC18
20% mere 20% mC1-6

H Non
0% 0% H Non
Punakha Wangdue Tsirang Dagana Punakha Wangdue Tsirang Dagana

Figure 1-3: Respondent and Household head education level
1.3.3 Road Accessibility and Mobility

1.3.3.1 Road/Market Accessibility



Most of the HHs were located close to road (with in 0.45 km from road end) and mostly connected with
farm road. Distance to nearest market was 15.8 Km, and the main markets ware, Kuruthang in Punakha,
Bajo and/or Kuruthang in Wangdue, Damphu and/or Gelephu in Tsirang and Dagana.

Table 1-5: Road Accessibility of Gewog/Dzongkhag

Walking distance from Road end (Ave. | Distance from nearest Town/ Weekend
Dzongkhag Gewogs E Fead Km) E FMa;ket(Ave. Km)
r(?;r(;] reoeader Highway Ave. r(?;r(? ;ea der Highway Ave.
Shengana 3.0 30 30 30 6.0
Kabjisa 0.0 0.0 15.0 13.9 28.9
Barp 0.0 0.0 4.0 4.0 8.0
Punakha - eima 0.9 0.9 7.0 7.0
Toepisa 0.3 0.3 20.0 20.0
Talo 0.0 0.0 12.7 10.8 234
Athang 0.8 0.8 264 26.4
Bjenag 0.0 0.0 19.3 16.5 19.7
Darkar 0.0 0.0 40.0 40.0
Wangdue Gase Tshongongm 0.0 0.0 8.6 8.6
Phodrang Kazhi 0.2 0.2 20.0 20.0
Nahi 0.0 0.0 16.8 16.8
Phangyuel 0.0 0.0 16.2 10.0 15.2
Ruebisa 0.0 0.0 13.3 13.3
Kilkhorthang 0.4 04
Gosarling 0.1 0.0 0.1
Tsirang Sergithang 1.0 1.0
Pungtenchhu 0.3 0.3
Doonglagang 0.3 0.3
Mendelgang 0.0 04 0.0 0.9
Dorona 2.0 0.0 20 16.8 29.5 21.0
Gozhi 0.2 05 0.2 77 85
Karna 0.0 0.2 0.2 125 145 14.1
Dagana Khebisa 15 15 6.0 6.0
Tashiding 0.0 1.0 04 9.5 14.1 11.1
Tsangkha 05 0.0 0.3 5.0 7.3 58
Tsenda-Gang 0.0 0.0 0.0 7.0 5.0 4.3 45
Walking distance from Roadend (Average Distance from nearest Market (Average
0.8 Km) 25 Km)
0.6 20
15
0.4
10
0.2 5 I I
0.0 - 0
Punakha  Wangdue Tsirang Dagana Punakha  Wangdue Tsirang Dagana

Figure 1-4: Distance from road and nearest market
1.3.3.2 Vehicle Holding

Out of 184 farmers, 58 (32%) of HH owned truck or car, and three farmers (3) had Motorbike. Dzongkhag
wise study showed that more than half of HHs in Punakha had mobility while other Dzongkhags were less
than 30%.




Table 1-6: Vehicle holding of Respondent in Dzongkhag

Dzongkhag Truck Car Motorbike | Bicycle | |60%

W Truck H Car
Punakha (42) 4 | 10% | 16 | 38% | 2 5% 0| 0% | |40%

Wangdue (49) | 0 | 0% |13 | 27% | O 0% | 0| 0% y
20%

Tsirang (43) 6 |14% | 7 |16% | O 0% | 0] 0% I I
0% [

Dagana (50) 1] 2% |11[22% | 1 2% | 0] 0%

Punakha Wangdue Tsirang Dagana

Total 11| 6% | 47| 26% | 3 2% | 0| 0%

Figure 1-5: Types of vehicles by Dzongkhags

1.4 Household Income

14.1 GrossIncome

Average annual income per HH was Nu. 172,705, with maximum of Nu. 1,274,500 and minimum of Nu. O
(2 household, 1 each in Tsirang and Dagana). Punakha had highest average income of Nu. 213,707
followed by Tsirang (Nu. 162,317), Dagana (Nu. 180,583), lowest was Wangdue (Nu. 138,638). Average
income and income composition also differed between Gewogs and Altitude (MASL). Tsenda-Gang
Gewog in Dagana had the highest average income of Nu. 301,400 while Athang Gewog in Wangdue had
lowest (Nu. 68,583).

Table 1-7: Household Average Annual Income (in Nu. 1,000)

Agricult Gov. Private Remitta

Dzongkhag Gewogs ure Service | Business Labour | Pension nce Others | Total

Shengana 143 0 40 0 0 29 0 213

Kabjisa 191 6 37 1 0 8 13 255

Barp 84 0 0 12 0 18 42 155

Punakha "G ima 195 21 9 0 0 14 0] 239

Toepisa 63 0 30 4 0 16 1 115

Talo 224 17 0 3 0 52 4 300

Athang 33 14 17 1 0 5 0 69

Bjenag 50 33 34 0 5 6 0 128

Darkar 43 14 33 10 2 23 3 127

Wangdue | 8258 31 68 0 0 0 25 0| 124
Phodrang Tshopgongm

Kazhi 34 38 5 0 0 12 0 88

Nahi 52 0 9 0 4 104 4 172

Phangyuel 111 30 51 0 0 6 0 198

Ruebisa 179 0 0 11 0 18 0 208

Kilkhorthang 145 0 3 5 0 1 0 213

Gosarling 289 0 0 0 0 3 0 255

Tsirang Sergithang 66 0 13 25 0 4 15 155

Pungtenchhu 16 0 31 6 0 0 0 239

Doonglagang 99 0 89 3 0 0 0 115

Mendelgang 150 24 0 6 0 9 0 300

Dorona 41 27 43 2 10 8 0 130

Gozhi 66 60 15 18 8 0 0 166

Karna 74 61 33 3 0 7 0 178

Dagana Khebisa 37 0 0 20 0 19 0 76

Tashiding 96 0 93 4 9 11 0 214

Tsangkha 91 31 0 17 0 3 0 142

Tsenda-Gang 243 19 18 13 0 9 0 301
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Composition of Annual Income (%)

M Agriculture

Ave. Income :
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Figure 1-6: Income sources and agricultural income

Agricultural income share in total income was 64% on average, Tsirang had maximum share of 76%
fallowed by Punakha (71%), Dagana (54%) and Wangdue (51%). Ruebisa Gewog in Wangdue had
highest average Agriculture income of Nu. 179,348 while Phungtenchhu in Tsirang had lowest of Nu.

15,995.
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Figure 1-7: Average income and agriculture income in different Dzongkhag
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Figure 1-8: Annual Income composition in Dzongkhag (%)

Average income in MASL wise; in the HH located in below 1000m had average income of Nu. 133,064

that 50% was from agriculture, between 1001~1600m had average income of Nu 185,289 and 72% was

from agricultural, average income of above1601m was Nu. 190,699 and 58% was from agriculture.

Table 1-8 Household Average Income in MASL (in Nu. 1,000)

No. of | Agricul | Gov. Private . Remit

MASL Farmer ?ure Service | Business Labour | Pension tance Others | Total
<1000m 48 66 17 27 10 4 6 3 133
Wangdue 7 25 12 43 3 0 12 2 98
Tsirang 17 97 11 19 14 0 2 7 150
Dagana 24 56 23 29 9 8 7 0 132
1001~1600m 84 133 11 23 7 0 9 2 185
Punakha 20 205 11 18 5 0 18 7 264
Wangdue 17 106 29 18 7 2 9 1 172
Tsirang 26 141 0 21 4 0 4 0 170
Dagana 21 77 9 35 12 0 8 0 140
>1601m 52 110 31 16 2 0 27 5 191
Punakha 22 104 5 20 1 0 26 12 168
Wangdue 25 61 25 12 0 1 31 0 131
Dagana 5 377 168 18 11 0 12 0 586
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Figure 1-9 Average annual income composition by MASL (Nu.)

1.4.2 Agricultural Income

Gross average Agricultural income per HH was Nu. 110,214. The highest was Nu. 1,269,000 in
Tshendagang, Dagana. Out of Agricultural farming, Horticulture Crop share to agricultural income was 69%
(Vegetables 33%, Fruits/Nuts 17%, Industrial Crops 19%) followed by Live Stock 22% (mainly Dairy
farming). Field crops representation to agricultural income was less as it is mostly consumed in HH itself
and/or shared without actually selling them for cash income.

Table 1-9: Household Average Agricultural Income by Category (Nu.)

CF:Ir%Ig Vegetable Incé:urztgal F::]J[I,lttss& Forest Sl_tgl(?k Total
Punakha 34,470 74,924 948 18,558 618 25,101 154,620
Wangdue 5,698 44 975 306 4,661 1,166 15,578 72,383
Tsirang 1,402 19,399 28,522 35,066 159 39,256 123,804
Dagana 1,035 7,062 51,293 19,668 100 17,599 96,756
Gross Ave. 9,995 35,965 20,902 19,003 516 23,834 110,214
EField Crop
M Vegetable

O Industrial Crop
@ Fruits & Nuts
@ Forest

O Live Stock

Figure 1-10: Income from different agricultural commodities

Agricultural income share varied among Dzongkhags and commodities considered. In Punakha, vegetable
earned 49% of the agricultural income while field crop earned only 22%. Vegetable share constituted 62%
in Wangdue while field crop and livestock contributed to 8% and 22% respectively. In Tsirang, livestock
constituted 32% followed by fruits/nuts 28% industrial crop 23%. In Dagana, Industrial crop contribution to
agricultural income was 53%, and fruit/nut was 21%.
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Figure 1-11: Income from agricultural commaodities for different Dzongkhags

1.5 Agricultural Land holding and Utilization

Average Land holding per HH was 5.08 acre. 48% of HHs had less than 4 acre while 24 % had 4~5.9 acre
and 28% had more than 6 acre. Largest acreage was 24 while smallest area was 0.73 acre.

Table 1-10: Household Land Holding Range (Acre)

<19 | 2~39|4~59| 6~99 | 10~199| >20
Punakha 7 19 9 6 0
Wangdue 8 19 7 9 1
Tsirang 8 11 15 8 0
Dagana 4 11 14 11 2
Total 27 60 45 34 15 3

On average, Dagana had largest HH landholding (6.47 acre), followed by Wangdue (5.26 acre), Tsirang
(4.2 acre and Punakha (4.09 acre). Under land categories, Wet land constituted 47% and Dry land was
53%. Punakha and Wangdue had more Wet land while Tsirang and Dagana had more area under Dry
land. In terms of utilization, 76% of land were cultivated, 6% Leased out while 18% were left fallow. Land
utilization in Tsirang was 90%, Punakha 79% Dagana 77% and Wangdue 62%. Altitude wise, HH in higher
altitude (>1601m) had more land (Ave. 5.49 acre) with more Wet land (Ave. 3.47 acre). Mid-range
(1001~1600m) had less land (Ave. 3.97acre) but utilization ratio was high.
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Table 1-11: Household Average Land Holding (in Acre)

No. of Land Hold | Cultivated Leased Leased in | Fallowed Utilization
Farmer out (%)
Punakha 42 4.09 3.23 0.10 0.52 0.63 79%
1001~1600m (Ave.1420m)
Wet Land 20 2.06 1.82 0.18 0.52 0.07 88%
Dry land 20 1.76 1.40 0.00 0.00 041 79%
(Total) 20 3.82 3.22 0.18 0.52 0.47 84%
>1601m (Ave.1785m)
Wet Land 22 2.63 2.32 0.00 0.52 021 88%
Dry land 22 1.40 0.82 0.03 0.02 0.55 59%
(Total) 22 4.03 3.14 0.03 054 0.76 78%
Wangdue 49 5.26 324 0.57 0.69 145 62%
<1000m (Ave. 864m)
Wet Land 7 2.56 1.20 0.36 0.15 1.01 47%
Dry land 7 1.25 0.56 0.00 0.02 0.69 45%
(Total) 7 381 1.76 0.36 0.16 1.70 46%
1001~1600m (Ave.1474m)
Wet Land 17 3.30 251 0.47 0.92 031 76%
Dry land 17 117 054 0.12 0.03 0.52 46%
(Total) 17 447 3.05 0.59 0.95 0.83 68%
>1601m (Ave.1909m)
Wet Land 25 4.49 2.65 0.60 054 0.12 59%
Dry land 25 171 113 0.03 0.10 0.56 66%
(Total) 25 6.21 3.78 0.62 0.63 0.68 61%
Tsirang 43 42 3.77 0.12 0.24 0.33 90%
<1000m (Ave. 834m)
Wet Land 17 1.22 1.06 0.00 0.08 0.17 86%
Dry land 17 2.62 221 0.00 047 041 84%
(Total) 17 3.84 3.26 0.00 0.55 0.58 85%
1001~1600m (Ave.1345m)
Wet Land 26 121 091 0.19 0.03 0.10 76%
Dry land 26 3.26 3.20 0.00 0.00 0.06 98%
(Total) 26 4.46 4.11 0.19 0.03 0.16 92%
Dagana 50 6.47 5.00 0.27 0.00 1.19 77%
<1000m (Ave. 850m)
Wet Land 24 2.20 1.19 0.18 0.00 0.83 54%
Dry land 24 453 3.56 0.00 0.00 0.97 79%
(Total) 24 6.73 4.75 0.18 0.00 1.80 71%
1001~1600m (Ave.1234m)
Wet Land 21 1.61 1.17 0.12 0.00 0.32 73%
Dry land 21 1.49 143 0.00 0.00 0.06 96%
(Total) 21 3.10 2.60 0.12 0.00 0.38 84%
>1601m (Ave.1752m)
Wet Land 5 2.06 0.66 1.40 0.00 0.00 32%
Dry land 5 6.27 6.03 0.00 0.00 0.24 96%
(Total) 5 8.33 6.69 1.40 0.00 0.24 80%
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Figure 1-12: Household landholdings (acre) and utilization (%) in Dzongkhag
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Figure 1-13: Household landholding (acre) and utilization (%) by MASL

There were several reasons for keeping their land uncultivated. The main reasons were Lack of Irrigation
(28%), Labour Shortage (22%), Not Suitable for cultivation (20%) and Wild Animal (18%). Wild Animal
depredation (32%) was top in Punakhaband followed by issue of Labour Shortage (23%) and Not Suitable
for cultivation (23%) in Wangdue, Lack of Irrigation was top in Tsirang (55%) followed by Dagana (36%).
Altitude wise, Labour Shortage and Wild Animal were higher in high altitude area.
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Table 1-12: Various reasons for Fallow land

No. of Lack Not Labour Market Wild NA
Farmer Irigation Suitable Access Animal ’
Punakha
1001~1600m (Ave.1420m)
Wet Land 20 1 1 0
Dry land 20 3 0 1 0 2 1
(Total) 20 4 1 1 0 2 1
>1601m (Ave.1785m)
Wet Land 22 2 1
Dry land 22 2 4 5 1
(Total) 22 4 1 4 0 5 1
Wangdue
<1000m (Ave. 864m)
Wet Land 7 2 2 2
Dry land 7 2 1 2
(Total) 7 2 2 4 1 2 0
1001~1600m (Ave.1474m)
Wet Land 17 1 2 0 1 1 1
Dry land 17 0 2 3 2 1 0
(Total) 17 1 4 3 3 2 1
>1601m (Ave.1909m)
Wet Land 25 6 1 2 2 2 1
Dry land 25 2 4 3 1 2 1
(Total) 25 8 5 5 3 4 2
Tsirang
<1000m (Ave. 834m)
Wet Land 17 2
Dry land 17 2 1
(Total) 17 4 0 0 0 1 0
1001~1600m (Ave.1345m)
Wet Land 26 2 2
Dry land 26 1 1
(Total) 26 2 1 2 0 1 0
Dagana
<1000m (Ave. 850m)
Wet Land 24 4 3 2 1
Dry land 24 3 1 1
(Total) 24 7 3 3 1 1 0
1001~1600m (Ave.1234m)
Wet Land 21 2 1
Dry land 21 1
(Total) 21 2 0 1 0 0 1
>1601m (Ave.1752m)
Wet Land 5 1
Dry land 5 1
(Total) 5 0 0 1 0 0 1
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Figure 1-14: Reasons for keeping land fallow (%)
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Figure 1-15: Reason for fallow land by MASL
1.6 Agricultural Infrastructure and Inputs

1.6.1 Water/Irrigation Availability

60% of HH had Not Sufficient water for irrigation. In Tsirang and Dagana water scarcity was serious
problem since there was less Community Irrigation availability with 49% and 30%, respectively. They
depended on Rain for irrigation (Tsirang 44%, Dagana 56%). In Wangdue, there was high ratio of

Community Irrigation (92%), however, 61% mentioned that water is not sufficient.

Table 1-13: Water/Irrigation Availability

. Com. Irrigation
No. of Water Sufficiency Water Source Availability
Farmer Sufficient N.O.t Rain .OW.” CO’T"“F‘”"V Perennial | Seasonal
Sufficient Irrigation Irrigation
Punakha 42 31 11 2 4 36 29 12
Wangdue 49 19 30 1 3 45 21 24
Tsirang 43 10 33 19 3 21 8 13
Dagana 50 13 37 28 7 15 4 11
Total 184 73 111 50 17 117 62 60

18



Water Availability (%) Water Source (%)
m Sufficient m Not Sufficient 100% ® Rain ®mOwn ®m Community
90%
80% 80%
70%
60% 60%
50%
40% 40%
30%
20% 20%
= Al il | I
0% 0 mll I | I
Punakha Wangdue Tsirang  Dagana Punakha Wangdue Tsirang  Dagana

Figure 1-16 Irrigation water availability and sources in four Dzongkhags
1.6.2 Farming Input

About half of farmers use Chemical Fertilizers and Agro-chemicals. Main source of these inputs was

NSC/Commission Agent then DAO except Farm Machinery from AMC.

Farmers using inputs
100
90
v 80
g 70
8 60
G 50
3 40
o
€ 30
5
T . .
10
o ] —
Fertilizers Chemicals Irrigation Farm Green House Farm Tools Food Dryer  Storage
Material  Machinery equipment

Figure 1-17: Level of inputs use by farmers

1.6.2.1 Farm Machineries/Facilities

However, the number of Farm Machinery provided by farmer in question “Farming Input” and break down
of “Farm Machinery/Facilitates” were not equal. It seemed that number given below was more accurate.
HHs in Punakha and Wangdue had more Farm Machineries/Facilities. These machineries were owned by
individual except the Electric Fence.
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Table 1-14: Holding Farm Machineries and Facilities

No. of Tractor Power Rice Paddy Oil Drver Flour | Elect. *
Farmer tiller huller | thresher | expeller Y mill | Fence | Other
Punakha 42 1 16 21 8 1 3 2 2 8
Wangdue 49 12 22 26 2 3 4 9
Tsirang 43 6 4 0 0 4 2 5 6
Dagana 50 1 8 1 1 1 1 1 0
Total 184 1 35 55 35 4 11 9 23
* Other; Such as Chain saw, Bush Cultter, Plainer, Sprayer
60%
MW Tractor
50% W Power tiller
40% Oil expeller
H Rice huller
30%
B Paddy thresher
20% Dryer
10% I I I I I W Flour mill
M Electric Fence
0% | | I l I I l l | L | )
Punakha Wangdue Tsirang Dagana ® Chain saw

Figure 1-18: Farm machinery holding and facilities for different Dzongkhags
1.6.2.2 Fertilizers and Agro-chemicals

More than half of farmers used Weedicides and 1/3 of them were Pesticides. Weedicides was believed to
be used mostly for paddy. Most of farmers evaluated these chemicals as effective chemicals. However,
most of them didn't know/remember the name of chemicals thus proper chemical usage remains

questionable.

Table 1-15: Agro-Chemical use

Chemical Name Evaluation
Kind No. of Don't Not
Use Know Know Worked | Neutral Worked N.A
Weedicide 99 11 88 83 9 5 1
Pesticide 61 7 54 51 4 4 2
Fungicide 12 1 11 10 1 1 0
Rodenticide 14 2 12 13 1 0 0

1.7 Agricultural Activities

1.7.1 Field Crops

73% of Farmers cultivated field crops/cereals. Of witch Rice represented 63% fallowed by Wheat 23%.
13% cultivated Mustard Oil, while Buckwheat and Cassava were cultivated by 12% and 9%. Since most of

Field Crops were cultivated for self-consumption, only 22% of cultivated farmers sold Rice. Similarly, 9% of
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growers sale Maize for cash. Many farmers were not aware about the yield of crops. Rice cultivation was
highest in Punakha (90%) followed by Wangdue (88%). Maize cultivation was highest in Tsirang (77%)
after Dagana (84%). Altitude wise, Maize cultivation was found high in Lower (71%) and Mid (70%) MASL
elevation. In higher elevation, Rice ranked first (85%) then Wheat (46%). The “Other” were Millet.

Table 1-16: Number of Farmers Cultivated Field Crop in Dzongkhag

Rice Wheat Maize Buckwheat Cassava | Mustard Qil Other
Punakha
1001~1600 19 5 6 0 3
>1600 19 5 10 1
Wangdue
<1000m 6 2 2 1 0
1001~1600 15 7 15 1 3
>1600 22 18 8 3 3
Tsirang
>1000m 10 0 13 5 6 5 4
1001~1600 11 1 20 6 4 4 2
Dagana
>1000m 17 1 19 4 6 2 1
1001~1600 12 2 18 2 0 2 0
<1600 3 1 5 0 0 1 0
Total 134 42 116 22 16 24 7
90%
M Rice
80%
70% Wheat
60%
W Maize
50%
40% B Buckwheat
30%
Cassava
20%
10% I I I W Mustard Oil
>1000m 1001~1600 <1600 W Other

Figure 1-19: Field crops cultivated by farmers in Dzongkhags
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Figure 1-20: Cultivated field crops in MASL (%)
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Figure 1-21: Farmers cultivating field crops and marketing (%)

99% of the Rice cultivated were in wet land and account to 64% of wet land on average (Punakha 81%,
Tsirang 68%, Wangdue 59%, Dagana 54%). Maize was mostly cultivated in Dry land (94%) and occupy
27% of the Dry land area (Tsirang almost 100%, Dagana 57%), Wheat was cultivated both in Wet land
(58%) and Dry land (42%) and that accounted to 4% of the total Wet land and 3% of the total Dry land area.

Table 1-17: Land area (Acre) under Field Crop Cultivation

Punakha Wangdue Tsirang Dagana Total

Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Total
Rice 85.4 0.3 | 109.5 00| 350 02| 525 1.0| 2824 15| 2839
Wheat 34 00| 146 7.6 0.1 0.0 0.0 55| 181 | 131| 31.2
Maize 3.2 6.6 04 3.8 25| 525 34| 54.7 951176 | 127.1
Buckwheat 0.0 0.0 3.0 15 0.8 39 13 1.7 51 71| 122
Cassava 0.0 0.0 0.0 0.0 0.7 0.3 0.0 05 0.7 0.8 15
Mustard Oil 17 0.0 0.8 0.9 0.0 6.5 0.0 20 25 94| 119
Other (Millet) 0.0 0.0 0.0 0.0 0.2 4.3 0.0 0.7 0.2 5.0 5.2

22




300
B Wet Land ®Dry Land

200

100

0 - e — | I

Rice Wheat Maize Buckwheat Cassava Mustard Qil Other (Millet)

Figure 1-22: The land area (acre) under field crop cultivation
1.7.2 Vegetables
1.7.2.1 Vegetable Cultivation

A total of 41 Vegetables were cultivated in a total area of 159 acres (Wet land 47 acres, Dry land 112
acres). Chili was the most popular among the farmers in terms of number of farmers involved, cultivated
land area, production and income generated. Number of farmers who cultivated Chili was 80%, followed by
Mustard Green (67%), Radish (63%), Broccoli (55%), Coriander (54%), Green Bean (53%) and Cabbage
(50%). In addition, area under cultivation was highest for Chili (27 acre) followed by Potato (14 acre),
Broccoli (13 acre), Pumpkin and Radish (11 acre). Chili and Broccoli were mostly cultivated in wet land
while other vegetables were cultivated in Dry land. Popular vegetable were varied as preferred vegetable in
Punakha were Chili, Coriander and Broccoli while Chili, Radish, Coriander were preferred in Wangdue. In
Tsirang; Mustard green, Radish, Pumpkin were opted while Dagana look up to Mustard green, Chili,
Radish.

Table 1-18: Number of Farmers and Land area (Acre) under Top 20 Vegetable Cultivation

Punakha (n42) Wangdue (n49) Tsirang (n43) Dagana (n50)
Crop Cul. Wet Dry Cul. Wet Dry Cul. Wet Dry Cul. Wet Dry

No. Land | Land No. Land | Land No. Land | Land No. Land | Land
Chili 34 6.7 29 40 39 6.1 34 2.3 13 39 0.1 38
Mustard green 17 0.5 1.1 22 1.0 0.5 43 0.1 2.0 41 0.1 4.0
Radish 14 12 0.7 26 0.1 25 38 0.1 2.0 38 0.1 38
Broccoli 20 12 12 24 5.0 0.8 32 0.7 1.0 26 0.7 24
Coriander 21 0.6 16 26 0.2 0.3 29 0.0 05 24 0.0 04
Green Bean 16 22 04 21 0.6 13 31 0.2 16 29 0.0 2.8
Cabbage 12 12 05 14 0.3 1.9 34 0.8 1.3 32 0.2 2.1
Pumpkin 5 0.2 0.1 12 0.1 0.2 36 0.2 18 37 0.0 8.0
Onion 12 0.6 0.9 24 04 05 27 05 0.7 19 0.0 17
Potato 9 0.8 0.8 18 22 1.9 26 0.9 2.8 24 0.8 4.1
Cauliflower 8 05 05 11 0.3 11 25 0.3 0.8 20 0.1 12
Squash 5 0.0 0.4 7 0.1 0.1 29 0.1 1.3 22 0.0 05
Pea 8 0.1 0.6 10 0.6 0.6 21 0.1 04 17 0.0 22
Bunching onion 9 04 04 6 0.2 0.1 24 0.0 0.6 16 0.1 0.3
Chili (Doley) 9 0.8 0.2 10 0.2 04 16 0.0 0.1 18 0.0 04
Brinjal 1 0.1 0.0 7 04 0.6 23 0.0 0.6 22 0.0 04
Tomato 6 04 0.6 6 0.2 0.1 18 0.2 0.3 23 0.1 0.6
Cucumber 9 0.3 0.2 9 0.0 0.3 19 0.1 0.2 13 0.0 15
Carrot 7 05 0.7 2 0.0 0.1 29 0.1 0.6 12 0.0 0.2
Tree Tomato 10 0.0 0.0 5 0.0 0.0 19 0.0 0.0 15 0.0 0.0
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There was not much difference in terms of popularity of vegetables by altitude except Pumpkin. It ranked 3™

in elevation of <1000m but 8" in mid and high altitude zone. Broccoli was 4™ in mid and high but 7" in lower

altitude area. In general, mid altitude cultivated land area was larger. Chili, Radish and Green Bean were

mostly cultivated in higher altitude. Pumpkin, Kidney bean and Onion were relatively abundant in lower

altitude.

Table 1-19: Top 20 Vegetable Cultivation by MASL (Farmers No. and Land area)

<1000m (n48) 1001~1600m (n84) >1600m (n52) Total Total
Crops Cul. | Total. | Ave. Cul. | Total. Ave. Cul. | Total. Ave. Cul. Ave.
No | (Acre) | (Acre) | No | (Acre) | (Acre) No | (Acre) | (Acre) No. | (Acre)
Chili 38 44| 0.092 63 110 0.131 46 9.3 0.179 147 0.401
Mustard green 38 28| 0.059 63 45 0.054 22 1.9 0.037 123 0.150
Radish 32 23| 0.047 56 4.8 0.057 28 3.6 0.069 116 0.172
Broccoli 29 18| 0.037 45 44 0.053 28 21 0.040 102 0.129
Coriander 28 05| 0.010 43 17 0.021 29 13 0.025 100 0.056
Green Bean 31 20| 0041 41 38 0.046 25 3.2 0.062 97 0.148
Cabbage 32 16| 0.033 43 42 0.049 17 25 0.048 92 0.131
Pumpkin 34 2.7 | 0.056 43 75 0.090 13 0.3 0.006 90 0.152
Onion 26 18| 0.037 33 22 0.026 23 11 0.021 82 0.084
Potato 26 35| 0.073 34 74 0.088 17 33 0.064 77 0.225
Cauliflower 20 08| 0.017 32 25 0.030 12 14 0.027 64 0.073
Squash 26 06| 0012 26 14 0.016 11 0.5 0.010 63 0.038
Pea 17 0.9 | 0.018 24 17 0.020 15 21 0.041 56 0.079
Bunching onion 21 05| 0011 29 11 0.013 5 0.3 0.006 55 0.030
Tomato 26 0.7 | 0.015 22 12 0.015 5 04 0.008 53 0.038
Brinjal 19 0.2 | 0.003 23 1.0 0.012 11 1.0 0.019 53 0.035
Chili (Doley) 18 0.3 | 0.007 29 1.6 0.020 6 0.1 0.002 53 0.028
Carrot 16 15| 0.032 22 0.7 0.008 12 0.5 0.009 50 0.049
Cucumber 17 04| 0.009 23 0.5 0.006 10 0.6 0.011 50 0.026
Tree Tomato 13 0.0 | 0.000 26 0.0 0.000 10 0.0 0.000 49 0.000
100%
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Figure 1-23: Top 10 Vegetable Cultivated Farmers by MASL (%)
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Figure 1-24: Top 10 Vegetable Ave. Cultivatied Land by MASL (Acer)

1.7.2.2 Vegetable Seed and Seedling

Main Source of Vegetable Seed and Seedling were form Dzongkhag supplied by DAO (71%), followed by

NSC/Commission Agent (23%). Only about 1% of seeds and seedlings were supplied by ARDC Bajo. 74%

of the beneficiaries were satisfied with the seed/seedling provided. 11% of those who received seeds and

seedlings were not-satisfied. The main issue with those were not-satisfied was poor quality (80%).

Table 1-20: Top 15 Vegetable Seed/Seedling Source and Evaluation

NSC/ | Prive. | Seed/Se Neigh | Othe Quality Evaluation
DAO ARDC | Com. | Enterp edling bor ; Total NA Satisfi | Neut Not

Agent rise Grow. : ed ral Satis.
Cabbage 81 1 26 0 0 0 0 108 2 86 11 9
Broccoli 51 0 28 1 0 0 0 80 0 67 8 5
Radish 52 1 15 3 2 0 0 73 4 56 5 8
Onion 49 1 5 0 0 0 0 55 3 37 7 8
Green Bean 42 1 7 0 0 1 0 51 0 38 9 4
Cauliflower 30 1 15 1 0 1 0 48 6 38 2 2
Chili 30 0 9 4 0 1 2 46 1 31 10 5
Mustard green 31 0 10 1 2 0 0 44 0 34 8 2
Carrot 29 0 10 0 0 1 0 40 0 24 6 11
Tomato 26 0 3 0 0 2 0 31 0 18 5 8
Pea 15 0 4 0 0 0 1 20 0 15 2 3
Cucumber 13 0 6 0 0 0 0 19 1 13 3 2
Kidney Bean 13 0 5 0 0 0 0 18 0 15 1 2
Brinjal 9 0 6 0 0 1 0 16 1 9 3 4
Potato 9 0 4 0 0 0 1 14 0 13 1 0

@ Dzongkhag

W RDC

@ NSC/Commi. Agent

M Private Enterprise

@ Seed/Seedling growers
@ Neighbours

M Other

Figure 1-25: Vegetable seeds and seedling sources
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Figure 1-26: Top 15 vegetables seed/seedling evaluation (No)

Only 15 Farmers (8%) out of 184 were engaged in selling of 16 vegetable seeds/seedlings of which 34%

marketed it in their village or to neighbors. Only 26% of them sale in town/market.

Table 1-21: Vegetables Seed/Seedling Marketing

Sell at/to (Market)
Total 15 , NSC/ Religi
Farmers Towrv | In \_/|Ilage Rpad Com. oug DAG/ School | Total
Market | /Neighbor | side A ) Gewog
gent Instit.

Chili 4 3 1 1 9
Mustard green 1 2 1 1 5
Kidney Bean 1 2 1 4
Potato 1 1 1 3
Brinjal 2 2
Broccoli 1 1 2
Chili (Doley) 1 1 2
Pea 1 1 2
Radish 1 1 2
Asparagus 1 1
Cabbage 1 1
Coriander 1 1
Ginger 1 1
Onion (Bulb) 1 1
Pumpkin 1 1
Squash 1 1

Total 11 13 4 4 3 2 1 38

1.7.2.3 Vegetable Production

Chili and Green Beans were mostly produced in Punakha and Wangdue while Broccoli was largely
cultivated in Tsirang. Pumpkin is mostly cultivated in Dagana. There is also a tendency of farmers to feed
with lower figure on production and their income. Also, some farmers who were not selling their produce

were unable to give production figure
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Table 1-22: Top 20 Vegetable Production (Kg)

Total (kg) Punakha (n42) Wangdue(n49) Tsirang (n43) Dagana (n50)
*CF *CF *CF *CF *CF
Total Ave. Total Ave. Total Ave. Total Ave. Total Ave.
Chili 71,020 483 37,786 900 26,850 548 3,685 86 2,699 63
Potato 28,725 373 5,030 120 15,450 315 3,245 75 5,000 116
Green Bean 23,704 244 9,795 233 10,667 218 1,520 35 1,722 40
Mustard green 22,194 180 2,677 64 11,423 233 4,549 106 3,545 82
Broccoli 21,120 207 1,752 42 2,185 45 15,523 361 1,660 39
Pumpkin 19,154 213 855 20 1,732 35 5,335 124 11,232 261
Squash 14,990 238 1,450 35 1,065 22 5,815 135 6,660 155
Cabbage 14,514 158 1,360 32 3,487 71 5,630 131 4,037 94
Radish 14,476 125 2,900 69 3,320 68 4,155 97 4,101 95
Cucumber 8,170 163 3,880 92 530 11 3414 79 346 8
Cauliflower 7,406 116 1,162 28 3,347 68 1,641 38 1,256 29
Brinjal 5,739 108 2,379 57 2,632 54 511 12 217 5
Chili (Doley) 4,331 82 4 0 3,520 72 553 13 254 6
Bunching onion 4,075 74 2,950 70 135 3 585 14 405 9
Onion 4,063 50 960 23 908 19 1,437 33 758 18
Kidney Bean 4,003 118 2,085 50 396 8 213 5 1,309 30
Pea 3,930 70 635 15 967 20 837 19 1491 35
Slippers Gourd 3,918 112 52 1 3,055 62 439 10 372 9
Coriander 2,969 30 1,806 43 755 15 186 4 222 5
Tomato 2,662 50 1,125 27 645 13 481 11 411 10
CF: Cultivated Farmer
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Figure 1-27: Top 10 vegetable Production (kg)
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Figure 1-28: Average production of top 10 vegetable crop
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1.7.2.4 Vegetable Marketing and Income

About 50% of top 20 vegetable cultivated farmers sold their product (Chili 55%, Doley 43%, Green Bean
57%, Potato 49%, Broccoli 63%).

Table 1-23: Top 20 Vegetable Marketing and Income (Nu.)

Income (Nu) Market
Marke —
Crops ting Total MF Ave, | Neigh Z?gg' Town Big Buyer/ | Sch RO?E' Proje
Farmer bour Market Market City Vendor ool Insit. cts
Chili 81 2,928,775 36,158 3 6 50 9 9 2 0 2
Chili (Doley) 23 497,230 21,619 1 0 12 2 7 0 0 1
Green Bean 55 493,160 8,967 2 6 33 6 6 2 0 0
Potato 38 351,130 9,240 2 1 24 4 2 2 1 2
Broccoli 64 299,739 4,683 1 3 43 7 3 1 2 4
Cauliflower 37 265,020 7,163 0 1 27 3 4 1 0 1
Mustard green 64 243,786 3,809 6 8 32 4 9 2 1 2
Cabbage 46 196,217 4,266 1 3 30 2 4 3 0 3
Coriander 52 170,915 3,287 0 9 31 5 3 2 0 2
Onion 46 117,355 2,551 3 6 28 2 5 0 1 1
Brinjal 24 114,081 4,753 3 1 15 3 0 1 0 1
Cucumber 25 101,875 4,075 1 5 12 4 3 0 0 0
Kidney Bean 21 96,793 4,609 5 2 9 1 3 0 0 1
Slippers Gourd 14 92,320 6,594 1 1 11 0 0 0 0 1
Tomato 25 91,115 3,645 2 4 15 1 1 1 1 0
Pea 28 85,433 3,051 1 3 17 3 1 0 0 3
Radish 34 65,780 1,935 2 4 20 2 4 0 1 1
Asparagus 8 61,165 7,646 0 0 5 1 0 1 0 1
Tree Tomato 25 53,905 2,156 2 1 15 1 4 1 0 1
Squash 19 49,085 2,583 1 1 12 2 2 1 0 0

* Marketing farmer’s average income

Most of the farmers sell their produce in Town/\Weekend Market (61%). Road side seller and Buyer/Vendor

constituted only 9% while 8% of them sell their produce in Big City. The selling to Buyer/\Vendor and

Neighbour (in Village) ratio was relatively higher in Tsirang and Dagana which can be attributed poor

market accessibility and lower number of consumers in the area.
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Figure 1-29: Number of farmers cultivating and marketing Top 10 vegetable
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Figure 1-30: Different markets for vegetables

Dzongkhag wise, Punakha and Wangdue had higher production, marketing ratio and income than Tsirang
and Dagana. It considered that Tsirang and Dagana is disadvantaged with market accessibility for
vegetable produce and it course lower figure of the production, marketing ratio and income. Hence, they
were more rely on industrial crops (mainly Cardamom, Garlic) and fruit (mainly Mandarin, Banana) which
has longer shelf life, transportability and the Buyer/\Vender come to collect from them.
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Table 1-24: Top 10 Income from Vegetable and its Production in Dzongkhag

*CF No. Production (Kg) Marketing Income (Nu)
Total *CF Ave. | No. %IT-Cul Total *MF Ave. | *MF Max.
Punakha (n42)
Chili 34 37,786 1111 23 68% | 1,950,600 57,371 400,000
Green Bean 16 9,795 612 15 94% 290,700 18,169 150,000
Broccoli 20 1,752 88 18 90% 110,332 5,517 28,000
Coriander 21 1,806 86 16 76% 106,495 5,071 30,000
Brinjal 9 2,379 264 7 78% 67,520 7,502 45,000
Cucumber 7 3,880 554 7 100% 64,500 9,214 40,000
Potato 9 5,030 559 8 89% 64,500 7,167 40,000
Kidney Bean 6 2,085 348 6 100% 58,813 9,802 35,000
Tomato 6 1,125 188 5 83% 54,100 9,017 40,000
Mustard green 17 2,677 157 12 71% 44,975 2,646 15,000
Wangdue (n49)
Chili 40 26,850 671 28 70% 754,425 26,944 160,000
Chili (Doley) 7 3,520 503 6 86% 253,000 42,167 100,000
Potato 18 15,450 858 14 78% 216,550 15,468 94,500
Cauliflower 11 3,347 304 10 91% 162,150 16,215 50,000
Green Bean 21 10,667 508 14 67% 155,100 11,079 55,000
Mustard green 22 11,423 519 16 73% 107,550 6,722 30,000
Broccoli 24 2,185 91 17 71% 97,297 5,723 27477
Slippers Gourd 12 3,055 255 9 75% 86,000 9,556 40,000
Cabbage 14 3,487 249 10 71% 82,150 8,215 30,800
Coriander 26 755 29 20 77% 38,720 1,936 10,000
Tsirang (n43)
Chili (Doley) 23 553 24 14 61% 240,190 17,156 15,000
Chili 34 3,685 108 23 68% 149,100 6,483 50,000
Broccoli 32 15,523 485 21 66% 66,410 3,162 15,000
Cauliflower 25 1,641 66 17 68% 65,575 3,857 36,000
Mustard green (Saag) 43 4,549 106 25 58% 62,505 2,500 15,000
Cabbage 34 5,630 166 19 56% 58,425 3,075 13,000
Onion (Bulb)/Spring onion 27 1,437 53 12 44% 42,995 3,583 18,000
Green Bean 31 1,520 49 19 61% 40,760 2,145 7,000
Cucumber 29 3,414 118 16 55% 30,175 1,886 5,000
Potato 26 3,245 125 11 42% 25,580 2,325 8,000
Dagana (n50)

Chili 39 2,699 69 7 18% 74,650 10,664 25,000
Potato 24 5,000 208 5 21% 44,500 8,900 15,000
Mustard green (Saag) 41 3,545 86 11 27% 28,756 2,614 12,000
Broccoli 26 1,660 64 8 31% 25,700 3,213 7,500
Cauliflower 20 1,256 63 6 30% 21,925 3,654 12,000
Cabbage 32 4,037 126 9 28% 20,842 2,316 6,000
Squash 22 6,660 303 3 14% 19,000 6,333 15,000
Pea 17 1,491 88 4 24% 17,800 4,450 15,000
Kidney Bean 14 1,309 94 4 29% 16,260 4,065 12,000
Radish 38 4,101 108 8 21% 13,475 1,684 6,000

*CF: Cultivated Farmer, *MF: Marketing Farmer
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Figure 1-31: Farmers cultivating and marketing top 10 vegetable (No. of farmers)
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Figure 1-32: Total production of top 10 vegetables and their average income (Nu.)
1,000
800 | Chili B Mustard green  ® Radish M Broccoli m Coriander
M Green Bean M Cabbage W Pumpkin H Onion M Potato
600

400

200

Punakha (42) Wangdue (49)

Tsirang (43) Dagana (50)

Figure 1-33: Top 10 Vegetable Cultivated Farmers Average Production in Dzongkhag (Kg)
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1.7.2.5 Suitable Vegetable Crops

Farmers consider the crop suitability based on several reasons (easiness to cultivate, high demand/price,

high yield etc.) of which, farmers considered suitable vegetables were Easy Cultivation (29%) as top,
followed by High Demand/Price (23%), High Yield (22%). In Punakha, Chili and Green bean were
considered as most suitable while Chili was also preferred in Wangdue. Dagana farmers listed Mustard

green, Cabbage and Radish as suitable vegetable. However, in Tsirang, most of listed vegetable were

found suitable approximately had even distribution. There was also some listed industrial crop (Cardamom,

Garlic).

Table 1-25: Top 11 Suitable Vegetable Crops and Reason

Reason
Pest/ | High | Multipl
T,\? ;al Easy | High Dise De?na e P .:.E asy | Good | Relay Other
' Culti. Yield ase nd | Harves fans Shelf C_r opp S
Resis. | /Price t port ife: ng

Mustard green | 60 56 37 7 27 33 6 0 1 0
Chili 59 28 32 5 49 24 8 7 3 0
Cabbage 54 39 34 6 22 1 8 7 1 0
Broccoli 51 23 21 2 38 8 3 0 0 0
Green Bean 47 35 22 2 28 12 6 5 3 0
Radish 47 42 23 9 11 2 8 6 1 1
Cauliflower 32 15 15 3 23 1 2 0 1 0
Onion (Bulb) 30 21 15 13 17 0 4 8 1 0
Potato 23 15 10 2 9 1 5 9 1 1
Coriander 20 17 11 5 12 4 5 0 0 0
Kidney Bean 20 17 14 5 12 4 1 1 1 1

4%
6%

R

M Easy to Cultivate
M High Yield
Pest/Disease Resistance
M High Demand/Price
B Multiple Harvest
Easy transportation
B Good shelf life

M Relay Cropping

Figure 1-34: Reason for selecting suitable vegetables by farmers (%)
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Figure 1-35: Top 8 suitable vegetable chose by farmers in different Dzongkhags (%)

1.7.2.6 Interested New Vegetable Crops

Out of 184 farmers, 95% of them were interested (sought) on new vegetable crops in addition to the crops

they have cultivated for more income (some were just for their liking). However, more than half (62%) of

them had no idea of on choice of new crop. The order of the reasons of interested new vegetable choice

were same as their consideration of suitable vegetable that Easy for Cultivation (24%) followed by High
Demand/Price (24%) then High Yield (21%). Tsirang had most high ratio of “Yes but no idea” that was

seemed because they have cultivated variety of vegetable crops already, however, they had specific

interest on Chili and Mushroom. Punakha and Dagana had approximately even distribution. Asparagus

came on top in Wangdue. Also, there were some industrial crops (Turmeric, Ginger, Garlic) had listed as

interested crop.

Table 1-26: Interested New Vegetable Crops and Reason

Reason
Pest/ | High Multi
Crop Total Easy High | Dise Deg1a ple Easy | Good | Relay
to Culti ) Transp | shelf | Cropp | Others
vate Yield ase nd/ Harv ortation life ing

Resi. | Price est
Asparagus 13 8 9 3 9 4 0 1 0 0
Tomato 10 4 7 0 7 2 1 0 1 0
Mustard green 8 6 2 2 0 5 0 0 0 0
Onion (Bulb) 8 3 5 3 6 0 0 4 1 0
Broccoli 7 2 2 1 5 3 0 0 0 0
Other (Mushroom) 7 2 3 0 2 0 0 0 0 3
Cabbage 5 3 3 0 3 0 0 0 0 0
Carrot 5 3 3 2 2 0 2 1 0 0
Chili 5 3 3 1 2 5 1 0 0 0
Cauliflower 4 2 2 0 3 1 0 0 0 0
Pea 4 3 2 1 2 1 0 0 0 0
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Figure 1-36: Farmers interest on new vegetable in Figure 1-37: Percent of farmers for new
Dzongkhag vegetable crops
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Figure 1-38: The farmers' reasons for their preference to new vegetable crops
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Figure 1-39: Top 9 interested vegetable of farmers in different Dzongkhag

1.7.2.7 Problems/Constraints on Vegetable cultivation
Out of 184 farmers, 98% of them expressed to have Problems/Constraints with regard to Vegetable

cultivation. The top three problems were; Water shortage (67%), Pest/Disease (54%), Wild Animal (48%).
Table 1-27: Problems/Constraints in Vegetable cultivation

Total Most Serious Serious Least Serious %
Water shortage 123 88 26 9 67%
Pest/Disease 99 29 40 30 54%
Wild Animal 89 40 33 16 48%
Man power 85 34 33 18 46%
Knowledge/Skill 39 11 18 10 21%
Market Access 34 13 10 11 18%
Seed/seedling availability 34 5 19 10 18%
Poor Soil Fertility 19 2 8 9 10%
Other 16 5 7 4 9%
Poor Seed/Seedling 16 3 5 8 9%
Low Market Price 15 5 7 3 8%
Natural Disaster 9 3 2 4 5%
Persistent Weeds 8 4 3 1 4%
Limited Fund 7 3 0 4 4%
Limited Land 1 1 0 0 1%
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Figure 1-40: Problem and its seriousness in vegetable cultivation

Water shortage and Pest/Disease, Wild Animal and Manpower shortage rank were not found much
difference in mid and high altitude zone for vegetable cultivation.

Table 1-28: Problems/Constraints in Vegetable cultivation in MASL

<1000m (n48) 1001~1600m (n84) >1601m (n52)
Total % Total % Total %
Water shortage 37 76% 50 61% 32 58%
Pest/Disease 28 57% 45 55% 26 A47%
Wild Animal 17 35% 37 45% 32 58%
Man power 19 39% 40 49% 27 49%
Knowiedge/Skill 12 24% 16 20% 11 20%
Market Access 11 22% 17 21% 6 11%
Seed/seedling availability 9 18% 13 16% 11 20%
Poor Sail Fertility 6 12% 4 5% 9 16%
Low Market Price 5 10% 6 7% 7 13%
Poor Seed/Seedling 4 8% 6 7% 7 13%
Other 2 4% 10 12% 3 5%
Natural Disaster 1 2% 7 9% 1 2%
Limited Fund 3 6% 1 1% 3 5%
Persistent Weeds 0 0% 6 7% 1 2%
Limited Land 0 0% 1 1% 0 0%
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Figure 1-41: Problems in vegetable cultivation in MASL (%)
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1.7.3 Industrial Crop

1.7.3.1 Industrial Crop Cultivation

Out of 7 Industrial crops listed, 4 crops were cultivated in a total of 89.3 acres (Wet land 3.9 acres, Dry land

85.4 acres). The most common industrial crops cultivated were Cardamom (48.7 acres) and Garlic (35.5

acres). In terms of number of farmers involved, Garlic had maximum number 83 (45%) followed by

Cardamom 70 (38%) and Ginger 69 (38%). Dzongkhag wise, most of industrial crops were cultivated in

Tsirang and Dagana popularly in lower altitude range.

Table 1-29: Industrial crop, number of farmers and their land area (acre)

Punakha (n42) Wangdue (n49) Tsirang (n43) Dagana (n50)
Crop Cul. | Wet Dry | Cul. | Wet Dry | Cul. | Wet Dry Cul. Wet Dry
No. | Land | Land | No. | Land | Land | No. | Land | Land No. Land | Land
Garlic 12 | 033 092| 13 | 001| 050| 33 | 200| 31.00| 25 004 | 074
Ginger 4 005| 068| 7 001| 010| 31 | 008| 327 27 000 | 065
Cardamom 36 | 140 | 2276 34 0.00 | 2451
Turmeric 4 000| 020 3 0.00| 004
Oyster Mushroom
Shitake Mushroom
Other
50
40 B Wet Land 08 = Garlic
30 B Dry Land 0.6 u Ginger
20 0.4 Cardamom
10 B Turmeric
0 - L —_— 0.2
Garlic Ginger Cardamom Turmeric ]
00 =— — -
Punakha  Wangdue Tsirang Dagana
Figure 1-42: Land area (acre) under industrial crop | Figure 1-43: Average land area (acre) under industrial
crop in different Dzongkhags

Table 1-30: Industrial Crop Cultivation by MASL (Farmers No. and Land area)

<1000m (n48) 1001~1600m (n84) >1600m (n52) Total | Total
Cul. | Total. | Ave. Cul. | Total. Ave. Cul. | Total. Ave. Cul. Ave.
No | (Acre) | (Acre) | No | (Acre) | (Acre) | No | (Acre) | (Acre) | No. (Acre)
Garlic 35| 16.32 0.47 32| 17.09 0.53 16 0.37 0.02 83 0.43
Ginger 38 3.06 0.08 29 0.93 0.03 2 0.01 0.01 69 0.07
Cardamom 31| 21.58 0.70 34 | 25.59 0.75 5 15 0.30 70 0.70
Turmeric 4 0.2 0.05 2 0.03 0.02 1 0.01 0.01 7 0.03
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Figure 1-44: Farmers cultivating industrial crop by Figure 1-45: Area (acre) under industrial crop by
MASL (%) MASL

1.7.3.2 Industrial Crop Production

There was huge difference on average production of Ginger and Cardamom. In Tsirang, Ginger was
cultivated in an area 3.35 acre and the production was 3,653kg (1,085kg/ac) while it was 0.73 acre and
262kg (359kg/ac) in Punakha, 0.65 acre and 1,072kg (1,649g/ac) in Dagana, 0.11 acre and 100kg
(909kg/ac) in Wangdue. In case of Cardamom, it was cultivated in larger area than Ginger. In Tsirang, land
area under Cardamom was 24.16 acre and production was 927kg (38kg/ac) while same was 24.51 acre
and 2,423kg (99kg/ac). There seems to be many new farmers who have taken up new cultivation of
Cardamom. The ratio of farmers marketing was 56% in Tsirang and 44% in Dagana. Huge production gap
was also found for Cardamom. Besides, inaccurate information and/or recording that unknown to them, the

age of the plant, soil fertility, crop management could be the like causes of these huge gap.

Table 1-31: Industrial crop production

Total (kg) Punakha (n42) | Wangdue(n49) | Tsirang (n43) Dagana (n50)
Total ;SZ Total ,:\(\52 Total ;Sg Total ;Sg Total ;Sg
Garlic 1,503 18 459 38 276 21 387 12 381 15
Ginger 5,087 74 262 66 100 14 3,653 118 1,072 40
Cardamom 3,350 48 927 26| 2423 71
Turmeric 60 9 35 9 25 8
CF: Cultivated Farmer
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Figure 1-46: Industrial crop production in
Dzongkhag (kg)

1.7.2.3 Industrial Crop Marketing and Income

crops cultivated by farmers

Figure 1-47: Average production (kg) of industrial

Marketing ratio of Industrial Crop were, Cardamom 50%, Garlic 43% Ginger 41% and Turmeric 14%.

Cardamom and Turmeric were cultivated mainly for export. The lower marketing ratio of Cardamom and

Turmeric could be due to new plantation and yet to harvest. Garlic and Giger ware because of home

consumption. As per market share, Garlic and Ginger were mostly sold in TownMWeekend market while

Cardamom and Turmeric were mostly sold to Buyer/Vender and only a few farmers sold to Auction

yard/FCB. This low volume sale in auction yard could be related to less product and lack of mobility or

accessibility. Cardamom, the highest priced among the industrial crops, was the largest income source for

farmers in Tsirang and Dagana. The price range of Cardamom was Nu. 700~1,850/Kg, on average of Nu.

1,250/Kg.

Table 1-32: Industrial Crop Marketing Farmers (No.), Market and Income (Nu)

Income (Nu) Market
Marke ,
ting Total *MF | Neigh Rs?gg- Town/ | Big | Buyer/ | Proje A;;:rtgn
Farmer Ave. [ bour |\~ | Market | City | Vendor | cts | g
Garlic 36 59,885 1,663| 200 10 6 5 20 1 3
Ginger 28| 103,504 3,697 200 15 5 2 11 3 5
Cardamom 351 3,598,200 | 102,806 | 1,825 700 1 0 5 5 23
Turmeric 1 20,250 | 20,250| 1,350 | 1,150 0 0 0 0 1

* Marketing farmer’s average income
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Figure 1-48: Number of farmers cultivating and marketing industrial crops
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Figure 1-49: Market types (Number) used by farmers for industrial crops
1.7.4 Fruit and Nut
1.7.4.1 Fruit and Nut Cultivation

A total of 30 listed Fruit/Nut were cultivated in four Dzongkhag and the total number of 12,358 fruit trees
were recorded. The most cultivated fruit were Mandarin (64%) followed by Peach (53%), Banana and Pear
(47%). In terms of number of trees, Mandarin (11,204) was top followed by Hazelnut (6,178) and Banana
(2,645). Dzongkhag wise, Dagana had highest number of fruit and nut trees (total 12,358). Tsirang ranked
second (6,871) followed by Punakha (3,650) and Wangdue (2,482). The huge difference in number of trees
was mainly due to Mandarin (largely cultivated in Tsirang and Dagana) and Banana (cultivated only in

minute quantities).
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Table 1-33: Farmers Cultivating Top 20 Fruit and Nut, and Nos. of Tree

Punakha (n42) Wangdue (n49) Tsirang (n43) Dagana (n50) Total (n184)
Crop Cul. Tree No Cul. Tree Cul. Tree Cul. Tree Cul. Tree
Farmer ' | Farmer No. Farmer No. Farmer No. Farmer No.
Mandarin 19 843 28 940 33| 3255 37| 6,166 117 | 11,204
Peach 25 129 23 58 20 52 30 148 98 387
Banana 7 29 17 130 31| 1977 31 509 86 | 2,645
Pear 22 134 26 192 15 28 23 108 86 462
Guava 15 130 13 63 16 77 29 260 73 530
Mango 8 34 6 41 21 186 28 368 63 629
Pomegranate 10 37 9 35 19 73 15 79 53 224
Plum 7 23 7 17 14 34 18 37 46 111
Avocado 14 149 7 70 11 87 11 69 43 375
Soft Shell walnut 11 143 13 248 11 42 7 21 42 454
Persimmon 13 39 19 64 3 5 1 2 36 110
Passion Fruit 4 12 8 17 7 14 9 14 28 57
Lime / Lemon 5 76 2 6 13 70 6 16 26 168
Litchi 14 91 10 72 24 163
Hard Shell walnut 8 146 3 7 7 24 4 33 22 210
Papaya 1 1 13 82 8 19 22 102
Hazelnut 6 1,714 7 291 1 250 6| 3923 20| 6,178
Apple 1 1 7 218 3 8 7 123 18 350
Pine Apple 4 15 9 100 4 78 17 193
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Figure 1-50: Percentage of farmers cultivating top 10 fruits/nuts
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Figure 1-51: Top 10 cultivated fruits and nuts tree (No) except hazelnut and other
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Mandarin and Banana were mostly cultivated in low to mid altitude range, whereas Hazelnut was mostly

found cultivated in high altitude. Except for these top three crops, Mango and Sugarcane were dominant in

low altitude area. Guava was mostly cultivated in mid-range altitude while Pear, Walnut and Apple were

found mostly in high altitude. However, Avocado which is considered as a sub-tropical fruit was found

mostly in mid to high altitude areas.

Table 1-34: Top 20 Fruit and Nut Cultivation by MASL (Farmer and Tree No.)

<1000m (n48) 1001~1600m (n84) >1600m (n52
Cul. Tree Ave. Cul. Tree Ave. Cul. Tree Ave.
Farmer Nos Tree No. Farmer Nos Tree No. Farmer Nos Tree No.
Mandarin 32 2778 58 61 7926 94 24 500 10
Hazelnut 0 0 0 7 1313 16 13 4865 94
Banana 38 1256 26 40 1355 16 8 34 1
Mango 34 501 10 26 118 1 3 10 0
Pear 15 33 1 39 177 2 32 252 5
Soft Shell walnut 4 13 0 22 89 1 16 352 7
Guava 31 81 2 36 303 4 6 19 0
Peach 27 60 1 43 201 2 28 126 2
Avocado 11 44 1 20 188 2 12 143 3
Other (sugarcane) 2 240 5 2 130 2 0 0 0
Apple 0 0 0 7 26 0 11 324 6
Pomegranate 23 85 2 21 111 1 9 28 1
Hard Shell walnut 2 2 0 13 71 1 7 137 3
Pine Apple 13 180 4 4 13 0 0 0 0
Lime / Lemon 11 24 1 12 78 1 3 66 1
Litchi 15 128 3 8 33 0 1 2 0
Plum 9 22 0 28 67 1 9 22 0
Persimmon 1 2 0 19 52 1 16 56 1
Papaya 15 86 2 7 16 0 0 0 0
Kiwi 0 0 0 4 34 0 3 55 1
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Figure 1-52: Top 10 cultivated fruits and nuts in MASL (Average tree number) except mandarin, hazelnut,

banana

1.7.4.2 Fruit and Nut Seed/Seedling

Out of 184 respondents, 110 farmers received seed/seedling. Main Source of Fruit and Nut Seed/Seedling

were from Dzongkhag (DAO-57%) in free of cost. The purchase from NSC/Commission Agent was 16%,

while Private Enterprise had supplied about 10% of the respondents. ARDC Bajo supply accounted to only
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8% of the total supply. Of those who received seeds and seedling, 84% of them were satisfied with quality
of the seed/seedling. Only 5% (12 farmers) were not-satisfied and their majority reason was poor quality
(92%).

Table 1-35: Top 17 Fruit and Nut Seed/Seedling Source and Quality Evaluation

Quality Evaluation
() =
: NsC/ | g2 | 2% 8
Yﬁgj %0 DAO | ARDC | com. | S8 | 3 % 5 | oter | 4 2 = 2
' agent | E5 | 56 | 3 Al B3 2
n zZ 2w
Mango 22 0 8 2 2 0 0 0 25 8 1
Other 15 0 4 5 0 4 1 0 28 1 0
Pear 19 7 2 0 0 0 0 0 27 0 1
Avocado 10 6 0 2 5 0 0 0 20 1 2
Peach 18 1 1 2 0 0 1 0 21 1 1
Mandarin 14 0 6 1 0 1 0 0 17 4 1
Litchi 12 0 3 2 1 0 0 1 12 3 2
Pomegranate 8 3 3 0 0 0 0 0 11 1 2
Guava 5 0 2 2 0 0 0 0 7 1 0
Soft Shell walnut 4 1 3 0 1 0 0 0 7 2 0
Apple 5 0 1 1 1 0 0 0 6 1 1
Plum 4 0 0 2 0 1 0 0 6 1 0
Hazelnut 0 0 0 6 0 0 0 1 4 1 0
Persimmon 2 1 1 0 0 0 1 0 6 0 0
Apricot 3 0 1 0 0 0 0 0 3 1 0
Kiwi 1 1 0 2 0 0 0 0 4 0 0
Passion Fruit 4 0 0 0 0 0 0 0 4 0 0
B Dzongkhag
1 B ARDC
10%
/ NSC/Commission Agent
M Private Enterprise
0,
m Seed/Seedling Growers
Neighbour
8%
Figure 1-53: Fruits and nuts seeds and seedlings source (%)
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Figure 1-54: Top 12 fruits and nuts seeds and seedling quality evaluation in Number
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Only 8 Farmers (4%) had sell Fruit and Nut Seed/seedling. The seed/seedling were mostly sold a few

numbers at village/neighbor (67%) and only 4% to Dzongkhag/Gewog agriculture office.

Table 1-36: Market for Fruit and Nut Seed and Seedling

In village/ Road side Dzongkhag/
Total Neighb%rs market Ge\g/]vog ) Total
Avocado 1 1
Chestnut 1 1
Jack Fruit 1 1
Litchi 1 1
Mandarin (Orange) 1 1
Mango 1 1
Plum 1 1
Pomegranate 1 1
Passion Fruit 1 1
Other 3 3

1.7.4.3 Fruit/Nut Variety and Bearing Age

Except avocado, most of Fruits/Nuts cultivated were local variety. Many respondents considered seedling
received from DAO or other source as "Improved variety”. However, most of them were not aware of the
name of variety. Their response to the variety whether “Improved/Local” was either “mixed” or “not sure”.
Table 1-37: Top 15 Fruit/Nut Variety (Except Hazelnut and Banana)

Variety
Total Tree No. Improved Local Improved/Local
Mandarin 11,204 7 88 22
Mango 629 19 28 13
Guava 530 4 58 9
Pear 461 22 48 14
Peach 387 25 55 14
Avocado 375 25 6 11
Apple 350 5 1 11
Pomegranate 224 5 37 8
Pine Apple 178 0 10 3
Lime /Lemon 168 3 18 4
Litchi 163 4 12 7
Papaya 150 2 19 5
Plum 111 5 34 4
Persimmon 90 2 32 1
Kiwi 89 2 2 3
Chestnut 73 1 2 2
Strawberry 70 1 1 2
Pecan nut 59 1 0 1
Passion Fruit 57 1 22 5
Areca Nut 43 0 8 2

44



120

100

o

o

B Improved

M Local Improved/Local
i1l I =
Q R o <& N &
9 <O 5\ S S D
N 3§ 3 N & 8
) A Q’bQ ] %\(Q
<

Figure 1-55: Number of farmers cultivating top 15 cultivated fruits and nuts variety (Except hazelnut, banana

and walnut)

Many farmers were not sure of tree age and tree age of its first bearing except for the recently planted trees.

In general, average tree age for Mandarin was 20 years (by excluding oldest 200 years, average 19 years),

Pear and Persimmon was 11 years, Plum 9 was years and Avocado was 4 years. The average tree age

showed history of Fruit/Nut cultivation in the area.

Table 1-38: Number of Trees for Top 20 Fruit/Nut, Tree Age and Bearing status

(Except Hazelnut, Banana, Pine Apple, Strawberry)

Bearing Non-Bearing
Tree Youngest Oldest Tree Youngest Oldest
Nos (Yegr) (year) Ave. Age Nos (Yegr) (year) Ave. Age
Mandarin 6,810 1.0 200.0 19.9 4,394 1.0 10.0 3.6
Mango 146 2.0 50.0 9.1 483 1.0 15.0 3.0
Guava 404 1.0 30.0 6.5 126 1.0 7.0 21
Pear 153 1.0 70.0 10.7 308 1.0 7.0 21
Peach 162 1.0 22.0 6.4 225 1.0 8.0 2.2
Avocado 4 5.0 20.0 43 371 1.0 10.0 2.2
Apple 255 3.0 20.0 55 95 1.0 6.0 2.6
Pomegranate 97 1.0 25.0 74 127 1.0 12.0 2.3
Lime /Lemon 43 1.0 15.0 7.2 125 1.0 4.0 25
Litchi 15 1.0 10.0 5.6 148 1.0 6.0 2.2
Papaya 75 1.0 10.0 3.9 75 1.0 5.0 14
Plum 67 3.0 30.0 8.5 44 1.0 40 1.7
Persimmon 64 2.0 50.0 111 26 1.0 6.0 25
Kiwi 6 40 10.0 7.7 83 1.0 2.0 1.1
Chestnut 3 40 8.0 3.6 70 1.0 6.0 24
Pecan nut 6 1.0 15.0 6.0 53 1.0 8.0 3.8
Passion Fruit 44 1.0 7.0 25 13 1.0 3.0 1.3
Areca Nut 8 10.0 12.0 11.0 35 0.5 15.0 3.8
Jack Fruit 14 40 50.0 17.1 26 1.0 10.0 4.3
Apricot 8 2.0 6.0 3.8 17 1.0 4.0 1.9
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Figure 1-56: Average bearing age (year) of top 15 cultivated fruits and nuts (Except Hazelnut, banana,

Pineapple)
1.7.4.4 Fruit and Nut Production

The farmers generally tend to give lower figure on production and income. Also, a few who didn’t sell their
product couldn’t give production figure. Mandarin had highest production which is then followed by Banana
and Pear. Dzongkhag wise, Mandarin was mostly produced in Dagana and Tsirang whereas Banana was
found only in Tsirang, Guava and Passion Fruit were found in Punakha. Similarly, Jack Fruit and Papaya

was found in Tsirang and Dagana whereas Persimmon was found restricted in Punakha and Wangdue

Table 1-39: Top 20 fruit and nut production (kg)

Total (kg) Punakha (n42) Wangdue(n49) Tsirang (n43) Dagana (n50)
*HF *HF *HF *HF *HF
Total Ave. Total Ave. Total Ave. Total Ave. Total Ave.
Mandarin 191,404 1636 | 11,149 697 12,317 560 53,000 | 3171 | 114,038 | 4,224
Banana 26,694 310 387 77 791 47 20,592 858 4,924 170
Pear 17,857 208 6,339 453 2,380 149 5,675 473 3,463 231
Peach 9,567 98 2,279 127 1,979 110 2,290 121 3,019 135
Guava 8,425 115 4,590 353 591 66 73 5 3,171 132
Plum 8,387 182 895 179 740 185 2,150 179 4,602 384
Passion Fruit 6,631 237 6,160 | 1,540 110 18 225 32 136 23
Persimmon 5914 164 3,401 486 2,513 157
Mango 5,237 83 250 50 660 165 500 63 3,827 273
Jack Fruit 2,709 169 300 300 2,409 301
Lime / Lemon 1,411 54 76 59 43 22 332 33 960 240
Papaya 1,352 61 958 87 394 56
Apple 1,137 63 10 10 1,097 219 28 9 2 2
Pomegranate 807 15 88 13 216 36 238 20 265 22
Hard Shell walnut 607 28 90 30 303 152 14 5 200 200
Chestnut 334 56 333 333 1 1
Areca Nut 215 20 200 200 15 15
Pine Apple 214 13 132 33 75 11 7 4
Soft Shell walnut 184 4 48 16 131 19 5 5
Pumelo 136 12 2 2 81 27 50 50 3 3

*HF: Harvested Farmer
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Figure 1-57: Top 10 fruit and nut production (kg)
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Figure 1-58: Average production (kg) of top 10 fruits and nuts

Unexpectedly farmers in mid-altitude had higher volume of harvests of Banana, Passion Fruit and Guava.
It appeared that farmers in mid-altitude were more active in agriculture as indicated high land utilization and

agriculture income. However, further study and evidences are required to support the claim.
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Table 1-40: Top 20 Fruit and Nut Production in MASL (Kg)

<1000m (n48) 1001~1600m (n84) >1600m (n52)
*HF *HF *HF
Total Ave. Total Ave. Total Ave.

Mandarin 82,103 2,566 86,466 1,417 3,819 159
Banana 5,806 153 20,852 521 253 32
Pear 4,440 296 7872 202 5,545 173
Peach 2,607 97 5,451 127 1,599 57
Passion Fruit 101 13 6,421 494 109 16
Guava 3,014 97 3,541 98 3,082 514
Plum 502 56 6,838 244 1,045 116
Lime / Lemon 1,191 108 360 30 20 7
Persimmon 5,026 265 888 56
Mango 3,902 115 1,335 51
Apple 73 10 1,064 97
Papaya 1,192 79 160 23
Soft Shell walnut 5 1 49 2 130 8
Jack Fruit 1,109 101 1,600 320
Pine Apple 182 14 32 8
Pomegranate 555 24 205 10 47 5
Kiwi 25 6
Litchi 90 6 5 1
Chestnut 334 84
Pumelo 50 17 28 9 58 12
*HF: Harvested Farmer
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Figure 1-59: Top 10 Fruit and Nut Harvested Farmer Average Production in MASL (Kg)

1.7.4.5 Fruit and Nut Marketing and Income

Numbers of farmers cultivating fruit/Nut, and their marketing ratio was found low in Mandarin 19%, Banana

20%, Pear 12%, and Peach 10%. It may be due to farmer’s tendency of hesitation in disclosing their actual

income and thereby under estimating their income. And for except Mandarin, their cultivated tree numbers

were low. Most of varieties were local with poor quality and low market value.Iln general, the Market share
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for their production was 43% for TownMWeekend Market, 20% for Buyer/\Vender (in case of Mandarin 48%),

13% for Road side marker and 11% were for Big City category.

Table 1-41: Farmers Marketing (No.) Top 20 Fruit and Nut and Income (Nu.)

Income (Nu) Market
Mark Road ' Auc
eting Total *MF Neigh —side TO\;VrnM Big BNug(ra]r Sch Rel Proj tion
Farmer Ave. bour Mar City ool gous 1 entg yard/
ket ket dor Insti. FCB
Mandarin 22 2,435,850 110,720 0 5 14 6 29 1 0 0 5
Banana 17 337,035 19,826 0 4 5 0 0 1 0 1 0
Pear 10 230,100 23,010 2 2 10 4 0 1 0 1 0
Peach 10 89,900 8,990 1 2 11 5 0 1 0 0 0
Passion Fruit 3 77,000 25,667 0 0 4 0 1 1 0 1 0
Guava 7 56,300 8,043 0 3 6 2 0 0 0 0 0
Plum 6 47,800 7,967 0 1 3 1 3 1 0 0 0
Lime /Lemon 2 28,300 14,150 1 0 2 2 0 0 0 1 0
Persimmon 4 27,600 6,900 0 0 7 0 0 0 0 0 0
Mango 3 26,700 8,900 0 2 3 0 2 0 0 0 0
Apple 1 20,000 20,000 0 0 0 0 1 0 0 0 0
Papaya 8 15,200 1,900 0 3 6 0 1 0 0 0 0
Soft Shell walnut 2 13,500 6,750 0 0 3 0 0 0 0 0 0
Jack Fruit 3 9,200 3,067 0 1 2 0 1 0 0 0 0
Pine Apple 4 3,260 815 1 2 2 0 1 0 0 0 0
Pomegranate 3 3,100 1,033 2 0 2 0 0 0 0 0 0
Kiwi 1 3,000 3,000 0 0 0 1 0 0 0 0 0
Litchi 1 2,000 2,000 0 0 0 1 0 0 0 0 0
Chestnut 1 1,500 1,500 0 0 1 0 0 0 0 0 0
Pumelo 1 1,000 1,000 0 0 1 0 0 0 0 0 0
*MF: Marketing Farmer
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Figure 1-60: Numbers of farmers cultivating and marketing top 10 fruits and nuts

Dzongkhag wise, Big City ratio was relatively high at Punakha (21%) and Dagana (20%) because of

accessibility that Punakha to Thimphu, Dagana to Gelephu. Buyer/Vender ratio was high in Dagana (56%)

and Tsirang (28%). It seemed because of market access disadvantage and most of Mandarin were

produced in these Dzongkhag.
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Figure 1-61: Fruit and nuts market composition (%)

Production, marketing ratio and income were high in Tsirang and Punakha. While Mandarin was top
income fruit crop in all Dzongkhags, Pear came in second rank (marketing farmers 10 and average income
Nu. 20,290 that was closer to Mandarin), Banana is second fruit in Tsirang (marketed by famers 17 and
average income from Banana was Nu. 17,337). Dagana also had high income from Fruit/Nut but it is
almost from Mandarin. Average income from Fruits/Nuts in Wangdue was much lower than other three

Dzongkhags.
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Table 1-42: Farmers Cultivated Top 10 Fruit & Nut crops, its Production and Income (Nu.) in Dzongkhag

cul Production (Kg) Marketing Income (Nu)
) *|
Farmer Total ACeF No | %/T-Cul Total *MF Ave. | *MF Max.
Punakha (n42)
Mandarin 19 11,149 697 12 63% 274,600 22,883 120,000
Pear 22 6,339 453 10 45% 202,900 20,290 75,000
Passion Fruit 4 6,160 1,540 2 50% 71,500 35,750 70,000
Peach 25 2,279 127 10 40% 64,000 6,400 15,000
Guava 15 4,590 353 7 47% 50,700 7,243 30,000
Plum 7 895 179 3 43% 37,000 12,333 20,000
Persimmon 13 3,401 486 4 31% 19,400 4,850 12,000
Banana 7 387 77 4 57% 16,200 4,050 10,000
Lime /Lemon 5 76 59 2 40% 10,000 5,000 5,000
Mango 8 250 50 3 38% 9,400 3,133 5,000
Wangdue (n49)
Mandarin 28 12317 560 7 25% 126,800 18,114 15850
Apple 7 1097 219 1 14% 20,000 20,000 20000
Pear 26 2380 149 4 15% 18,500 4,625 9100
Banana 17 791 47 8 47% 13,000 1,625 4170
Mango 6 660 165 2 33% 13,000 6,500 10000
Soft Shell walnut 13 131 19 2 15% 10,500 5,250 9000
Peach 23 1979 110 4 17% 8,920 2,230 7500
Persimmon 19 2513 157 3 16% 8,200 2,733 5000
Passion Fruit 8 110 18 1 13% 2,000 2,000 2000
Pine Apple 4 132 33 2 50% 1,150 575 1000
Tsirang (n43)
Mandarin 33 53,900 3,171 19 58% 1,100,250 57,908 500,000
Banana 31 20,592 858 17 55% 294,735 17,337 240,000
Papaya 13 958 87 8 62% 15,200 1,900 8,000
Peach 20 2,290 121 4 20% 14,480 3,620 12,500
Plum 14 2,150 179 6 43% 10,800 1,800 1,800
Other (sugarcane) 4 920 230 2 50% 9,800 4,900 9,000
Pear 15 5,675 473 6 40% 8,700 1,450 2,000
Guava 16 73 5 2 13% 4,300 2,150 4,000
Passion Fruit 7 225 32 3 43% 3,000 1,000 2,500
Pomegranate 19 238 20 3 16% 2,600 867 2,000
Dagana (n50) *only 9 fruit were marketed
Mandarin 37 114,038 4,224 22 59% 934,200 42,464 160,000
Lime /Lemon 6 960 240 2 33% 16,200 8,100 16,000
Banana 31 4,924 170 8 26% 13,100 1,638 6,000
Jack Fruit 14 2,409 301 3 21% 8,000 2,667 5,000
Mango 28 3,827 273 2 7% 3,900 1,950 3,000
Peach 30 3,019 135 2 7% 2,500 1,250 2,000
Litchi 10 55 28 1 10% 2,000 2,000 2,000
Guava 29 3,171 132 1 3% 1,000 1,000 1,000
Passion Fruit 9 136 23 1 11% 500 500 500

* HF; Harvested Farmer,

MF; Marketing Farmer

Passion Fruit average income in Punakha was high but only two (2) farmers were involved. Similarly,
Wangdue, income from sale of Apple was high but there was only 1 farmer who sold it out of seven (7).
Although Mandarin production in Dagana was almost double compared to Tsirang, income from Mandarin
was less. Average price of Mandarin by calculation was Nu. 24.6/Kg in Punakha, Nu. 10.3/Kg in Wangdue,

n

Nu. 20.4/Kg in Tsirang and Nu. 8.2/Kg in Dagana. This big difference could be due to the inaccurate
information on production/income coupled by their tendency of minimizing the income.
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Figure 1-62: Total production (kg) and Income (Nu.) from top 10 fruits and nuts

1.7.4.6 Suitable Fruit/Nut Crops
Top three (3) reasons that farmers consider cultivation and choice of Fruit/Nut crops to be suitable were;

Easy Cultivation (29%), High Demand/Price (27%) and High Yield (23%).Dzongkhag wise study showed

Peach and Pear as the most suitable fruit in Punakha. Pear, Mandarin and Persimmon were ranked as

suitable crop in Wangdue. Mandarin, Plum and Peach were preferred in Tsirang. Other crops such as

Sugarcane Mandarin and Mango was listed in Dagana.

Table 1-43: Top 11 Suitable Fruit and Nut Crops and Reason

Reason
Pest/ High
T,\?(t)a l Easy High Dise De?na Multiple .:_E asy Good Relay
’ Culti. Yield ase nd Harvest rans shelf C_r opp | Others

Resis. /Price port. Ife g
Mandarin 51 35 25 2 38 8 10 3 0 2
Peach 51 35 30 4 25 4 5 1 0 5
Pear 45 30 29 3 30 6 4 2 0 1
Mango 31 17 16 2 20 2 4 0 1 0
Avocado 25 13 9 3 22 1 1 2 0 3
Other 25 17 8 3 21 0 4 2 0 5
Persimmon 24 13 15 5 14 4 2 0 0 3
Banana 22 19 15 7 11 2 2 0 0 1
Plum 22 19 8 3 6 0 1 0 0 1
Guava 16 14 9 3 5 0 4 3 0 2
Soft Shell walnut 15 12 6 3 12 1 4 1 0 0
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Figure 1-63: Reason of selecting suitable fruit and nut by farmers (%)
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Figure 1-64: Top 9 fruits and nuts of farmers' choice (%) in four Dzongkhags

1.7.4.7 Interested New Fruit/Nut Crops

Out of 184 farmers, 175 (95%) of them had interest for new Fruit/Nut, however more than half (93) of them
had no idea about which new crop to cultivate. Top 3 reasons of their interest were; High Demand/Price
33%, High Yield 26%, Easy Cultivation 21%. The order is different from Vegetable (Easy Cultivation 24%,
High Demand/Price 24%, High Yield 21%). It indicates that farmers were more concerned of income when
it comes to Fruit/Nut. In terms of Dzongkhag, Mango came on top in Punakha and Tsirang while Dagana
farmers had not much idea on new Fruit/Nut crop to cultivate.

Table 1-44: Top 10 Interested Fruit/Nut Crops and Reason

Reason |
Eas Pest/ High Multi
Total to y High | Dise De?na ple Easy | Good | Relay
Culti | Yield ase nd/ Harv Trar!sp shelf Cr opp | Others
. : ortation life ing

vate Resi. Price est
Avocado 35 15 16 6 28 1 1 2 1 1
Litchi 16 7 6 1 12 3 1 0 0 0
Persimmon 13 3 9 1 12 0 1 2 0 3
Mango 13 6 7 0 9 1 0 0 1 2
Pear 11 4 10 0 9 0 1 0 0 0
Peach 11 6 6 1 8 0 2 1 0 2
Other 11 5 8 0 7 0 0 1 0 4
Soft Shell walnut 8 4 7 2 6 0 0 2 0 0
Chestnut 7 4 4 1 6 0 1 1 0 0
Plum 6 3 5 0 5 0 0 0 0 0
Avocad 35 15 16 6 28 1 1 2 1 1
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Figure 1-67: farmers' reason for selecting new fruits and nuts
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Figure 1-68: Top 7 fruits and nuts interested by farmers

1.75 Problems/Constraints on Fruit/Nut cultivation

Out of Out of 184 farmers, 92% of them expressed to have Problems/Constraints on Fruit/Nut cultivation.
The top 3 problems were; Water shortage (63%), Pest/Disease (46%) and Wild Animal (35%).
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Table 1-45: Problems/Constraints on Fruit/Nut cultivation

Total MQSt Serious Legst %
Serious Serious

Water shortage 115 78 33 4 63%
Pest/Disease 84 31 32 21 46%
Wild Animal Damage 64 27 23 14 35%
Knowledge/Skill 62 21 23 18 34%
Man power 51 22 21 8 28%
Seed/seedling availability 36 20 11 5 20%
Poor Sail Fertility 23 5 9 9 13%
Market Access 20 6 5 9 11%
Poor Seed/Seedling 17 7 5 5 9%
Limited Fund 14 6 3 5 8%
Other 14 3 5 6 8%
Low Market Price 9 4 3 2 5%
Limited Land 5 1 3 1 3%
Natural Disaster 4 2 1 1 2%
Persistent Weeds 0 0 0 0 0%

140 W 1. Most Serious M 2. Serious

120

100

80

60

40 I l

A ARRRN

0 H B B B B 5 e
gé&‘ \ee’bsz v{\\éz} ¢gJ\% Qo§} 5&8\\0 o°§%0§ v(,"%‘" QOOK e;(o(\b Oa‘&é ,b&e} Q/b\”bob éi&@ k‘}%@&
X B
R S

Figure 1-69: Ranking of problems and constraints on fruits and nuts cultivation

Altitude wise, while Water shortage and Pest/Disease were equally rated high in all ranges, Wild Animal
Damage came on top in high altitude range.

Table 1-46: Problems/Constraints on Fruit/Nut cultivation by Masl|

<1000m (n49) 1001~1600m (n82) >1601m (n52)
Total % Total % Total %
Water shortage 34 69% 51 62% 30 58%
Pest/Disease 23 47% 37 45% 24 46%
Wild Animal Damage 10 20% 21 26% 33 63%
Knowledge/Skill 19 39% 22 27% 21 40%
Man power 7 14% 28 34% 16 31%
Seed/seedling availahility 12 24% 11 13% 13 25%
Poor Soil Fertility 5 10% 8 10% 10 19%
Market Access 7 14% 11 13% 2 4%
Poor Seed/Seedling 5 10% 5 6% 7 13%
Limited Fund 8 16% 5 6% 1 2%
Other 4 8% 8 10% 2 4%
Low Market Price 4 8% 5 6% 0 0%
Limited Land 3 6% 0 0% 2 4%
Natural Disaster 0 0% 0 0% 4 8%
Persistent Weeds 0 0% 0 0% 0 0%
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Figure 1-70: Problems/constraints in fruits and nuts production in MASL (%)

1.7.6 Livestock

1.7.6.1 Livestock Raising

Farmers in Dagana and Tsirang raised more Livestock. 141 farmers (77%) raised Dairy Cattle and 92
Farmers (50%) raised Draught Animal. The ratio of Draught Animal was high in Dagana (76%) and Tsirang
(70%) and significantly low in Wangdue (10%). The number of drought animal inversely correlated with
farm machinery holdings. Goat/Sheep was raised only in Tsirang and Dagana. In terms of Poultry, raising
ratio was high in Dagana (65%) but number of heads was low (22 heads par raised farmer), while Tsirang
(Ave. 256 heads) followed by and Punakha (Ave. 73 heads). There were only 4 (2%) farmers raising fish

(Fishery).
Table 1-47: Farmers Raising Livestock and Livestock Heads (No)

(Poultry in 100 heads, Fishery in 1000 heads)

Punakha (n42) Wangdue (n49) Tsirang (n43) Dagana (n50)
Far Lives Ave. Far Lives Ave. Far Lives Ave. Far Lives Ave.
mer tock Heads | Mer tock Heads | Mer tocK Heads | Mer tocK Heads
Heads Heads. Heads Heads

Draught Animal 21 105 5 5 11 4 30 62 2 38 127 3
Ox/Cow 21 105 5 4 10 3 29 60 38 127 3

Buffalo 0 0 1 2 2 0

Horse 0 1 1 1 0 0
Dairy Cattle/Calf 31 81 3 28 85 3 35 102 3 47 152 3
Goat/Sheep 0 0 20 102 5 25 134 5
Poultry 6 437 73 4 93 23 15| 3,837 256 32 697 22
Swine (pig) 0 0 5 11 2 5 9 2
Fishery 1| 2000 | 2,000 0 2| 3,000| 1500 1 1,500 | 1,500

Others (turkey) 0 0 1 4 4 0
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Figure 1-71: Percentage of farmers raising livestock
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Figure 1-72: Average livestock heads (poultry in 100 and finshery in 1000)
1.7.6.2 Livestock Marketing and Income

On average, 60 % of Dairy Cattle raising farmers were marketing their product and earned Nu. 25,218
(Max. Nu. 156,000) while only 15% of Poultry raising farmers sold their produce and earn average income
of Nu. 48,812 (Max. 226,800Nu). Drought Animal and Goat/Sheep marketing was very rare or
unaccounted. Dzongkhag wise, on average, Tsirang farmers earned maximum of Nu. 38,058 followed by
Punakha Nu. 25,101, and Wangdue Nu. 19,129. Dagana earned lowest income of Nu. 17,509 from
livestock products.

Table 1-48: Farmers (No.) Marketing Livestock Products and Income (Nu)

Punakha (n42) Wangdue (n49) Tsirang (n43) Dagana (n50)
*M Total Ave. ME Total Ave. *M Total Ave. *M Total Ave.

F Income Income Income | Income F Income Income F Income Income

Draught Animal 0 5 124,000 | 24,800 2 47,500 23,750 2 47500 | 23,750
Ox/Cow 0 4 74,000 | 18,500 2 2
Buffalo 0 0 0 0
Horse 0 1 50,000 | 50,000 0 0

Dairy Cattle/Calf 26 934,680 | 35949 27| 672420 | 24904 [ 26 | 927,430 35670 | 31 264,640 8,537
Goat/Sheep 0 7 3

Poultry 5 119,560 | 23912 4 16,900 4,225 9 642,360 71,373 9 539,100 | 59,900

Swine (pig) 0 0 1 9,000 9,000 3 24,000 8,000

Fishery 0 0 1 3,000 3,000 1 200 200

Others (turkey) 0 0 1 7,200 7,200 |

*MF: Marketing Farmer

57




70%

60%
50% B Punakha
40%
30% B Wangdue
20% Tsirang
10% I
0% l - [ | I [ | | — W Dagana
Draught Dairy Goat/Sheep Poultry Swine (pig) Fishery Others
Animal Cattle/Calf (turkey)
Figure 1-73: Percentage of farmers engaged in livestock products marketing
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Figure 1-74: Average annual income (Nu.) from livestock products

1.7.7 Non-Woods Forest Product (NWFP)

It was found that 48% of farmers harvested Ferns while Mushroom was harvested by 33%. Bamboo shoot
and others forest products accounted to 4%.Medicional Plants constituted to only 1% of the respondents. In
terms of production (harvest), on average, Bamboo shoot was top with 71kg, followed by Ferns (27 kg) and
Mushroom (15kg). Most of NWFP were consumed at home, hence marketing ratio was quite low (Ferns
11%, Mushroom 5% then Bamboo shoot and Others 2%) thus , the income from NWFP was low.
Dzongkhag wise, Wangdue had relatively high average income (Nu. 3,570), and next was Punakha (Nu.
2,596), Dagana (Nu. 2,500). Tsirang had highest number of farmers harvesting NWFP and harvested
quantity was much higher than Dagana, however, the average income was the lowest (Nu. 856).
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Table 1-49: Farmers (No.) Harvesting/Marketing NWFP, Harvest (Kg) and Income (Nu)

Punakha (n42) Wangdue (n49) Tsirang (n43) Dagana (n50)
. o | Ave. Ave. . « | Ave. Ave. . « | Ave. Ave. . « | Ave. | Ave.
HE ME Har Inco HE | ME Har Inco HE | ME Har Inco HE | ME Har | Inco
No No | vest me No | No | Vvest me No | No | Vvest me No | No | vest | me
kg) | (Nu) kg) | (Nu) kg) | (Nu) kg) | (Nu)
Ferns 16 8 5312433 | 11 6 43 | 3483 | 25 5 19 810 | 36 1 16 3,000
Mushroom 10 2 10| 3,250 | 15 4 22 15,800 | 13 2 251,150 | 23 1 8 2,000
Bamboo shoot 2 211313600 | 1 1] 262 500 5 0 9
Medicinal Plant 1] 0 5 1
Others 2 0 4 5 4 141 1,458
*HF: Harvest Farmer, *MF: Marketing Farmer
300
80 250 W Punakha
M Harvest 200
60 B Wangdue
B Marketing 150 )
40 100 Tsirang
20 50 I W Dagana
Ferns Mushroom Bamboo Medicinal Others ((Q,«“L) \ooé\ 3,000 Q\’b& ®é%
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Figure 1-75: Number of farmers harvesting and marketing (aveage kg)
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Figure 1-76: Average annual income (Nu.) from NWFP Marketing

1.8 Farmers Group

Out of 184, 83 (45%) farmers were engaged in group activities. Out of 120 existing groups, 89 (84%) were
registered. However, activity of groups (multiple answers) were mainly Production (91) and Marketing (35).
In terms of income, only 27 (23%) had income as group. Group income highest ratio was found for “Food
processing” (60%) followed by “Agricultural Production” group (55%). No income was reported by
“Vegetable Production” group farmers. Some of respondents who were member were not aware about
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group activities and income but they were simply engaged by name (head count). There were not much of
productive group activities undertaken.
Table 1-50: Famers Engaged in Group (No.), Group Activities (multiple count) and Income (Nu.)

Group
Engaged 83 | 45% Group Activities has
Resisted Income

Not Engaged 101 | 55% Produ ';’{ﬁ‘]”g‘ Manag | other
Community Forest 51 | 28% | 47 | 92% 42 8 8 0 11 | 22%
Milk Production 13 7% | 12 | 92% 12 5 0 0 3 | 23%
Livestock 12 7% | 11 | 92% 8 5 0 0 1 8%
Agri. Production 11 6%| 8 | 73% 11 7 0 0 6 | 55%
Water User 7 1% | 2 | 29% 1 3 3 0 0 0%
Vegetable Production | 7 4% ]| 5 | 71% 5 2 2 0 0 0%
Food Processing 5 3%| 4 | 80% 5 2 0 0 3 | 60%
Other 14 8% | 8 | 5% 7 3 3 2 3 | 21%
Total 120 97 | 81% 91 35 16 2 27 | 23%

iz B Engaged Group M Resisterd Group Has Income

40

30

20

1

2 I [] | in N Hm .-
Community Milk Livestock Agri. Water User  Vegetable Food
Forest Production Production Production Processing

Figure 1-77: Farmers engaged in group (No.) and their income (Nu)

Dzongkhag wise, Dagana had highest ratio of farmers engaged in Group (62%), next was Wangdue (53%),
and lowest was Punakha (29%). Community forest ratio was relatively high in Dagana and Wangdue while
Livestock (Dairy) group was relatively more in Tsirang.

Table 1-51: Famers Engaged in Group Engaged in Dzongkhag (No.)

Punakha (n42) Wangdue (n49) Tsirang (n43) Dagana N50)

Engaged 12 29% 26 53% 14 33% 31 62%
Not Engaged 30 71% 23 47% 29 67% 19 38%
Comm. Forest 6 14% 16 33% 9 21% 20 40%
Milk Production 2 5% 5 10% 1 2% 5 10%
Livestock 0 0% 1 2% 7 16% 4 8%
Agri. Production 0 0% 5 10% 5 12% 1 2%
Water User 0 0% 3 6% 0 0% 4 8%
Vege. Production 0 0% 2 4% 2 5% 3 6%
Food Processing 0 0% 3 6% 0 0% 2 1%
Other 4 10% 3 6% 2 5% 5 10%
Total 8 35 24 39
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Figure 1-78: Farmers engaged in group activities (%)
1.9 Training/Guidance Attended and Requirement

19.1 Attended Horticulture Related Training/Guidance

A total of 83 (45%) farmers attended Training and/or Guidance provided to them. Almost half of famers had
some of Training and/or Guidance in Wangdue (51%), Tsirang (515) and Dagana (54%) whereas the ratio

in Punakha was relatively low (36%).

Attended Not Attended B Recieved

Punakha 15 36% 27 64% 70% B Not Recieved
Wangdue | 24 |49% | 25 | 51% | [°9%

50%
Tsirang 21 49% 22 51% 40%
Dagana 23 46% 27 54% 30%

20%
Total 0 0 0%
(184) 83 45% | 101 55%

0%

Punakha Wangdue Tsirang Dagana
Figure 1-79: Farmers who attended trainings

As per subject on which training and/or guidance is provided, 28% farmers attended session on Vegetable
production, 20% on Fruit Orchard management, 7% on Pest & Disease Manage, 5% on Vegetable seed
production and Fruit Nursery production.
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Table 1-53: Training/Guidance Attended by Subject (No.)

Subject/Topics Punakha (n42) | Wangdue (n49) | Tsirang (n43) | Dagana (n50) (:Eg)
No. % No. % No. % No. % No. %
Vege. production 14 33% 15 31% 11 26% 11 22% 51 28%
Fruit Orchard manage. 6 14% 8 16% 12 28% 11 22% 37 20%
Pest & Disease Manage. 5 12% 3 6% 3 % 1 2% 12 %
Soil Management 2 5% 2 4% 6 14% 1 2% 11 6%
Vege. seed production 4 10% 2 4% 2 5% 2 4% 10 5%
Fruit Nursery production 4 10% 2 4% 0 0% 3 6% 9 5%
Irrigation Manage. 1 2% 3 6% 1 2% 0 0% 5 3%
Food Preservation/Process. 0 0% 1 2% 1 2% 0 0% 2 1%
Agri. Machinery Operation 1 2% 0 0% 1 2% 0 0% 2 1%
Group/Account manage. 1 2% 1 2% 0 0% 0 0% 2 1%
Harvest/Post Harvest 0 0% 1 2% 0 0% 0 0% 1 1%
Other 1 2% 0 0% 0 0% 0 0% 1 1%
Total 39 93% 38 78% 37 86% 29 58% | 143 | 78%
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Figure 1-80: Top 10 training or guidance on subject (%) attended by farmers

About 60% of Training/Guidance they attended was carried out in mode that had both lecture and practical
session. The Practical was attended 18% when 16% was lecture and only 6% was Observation tour.

Table 1-54: Mode of Attended Training/Guidance (No.)

. . i Lecture & Observation
Subject/Topics Lecture Practical Practical /Study Tour Others

Vege. production 9 10 31 1 0
Fruit Orchard manage. 2 7 26 2 0
Pest & Disease Manage. 3 3 6 0 0
Soil Management 1 0 9 1 0
Vege. seed production 1 2 5 2 0
Fruit Nursery production 1 3 3 2 0
Irrigation Manage. 5 0 0 0 0
Food Preservation/Processing 0 0 2 0 0
Agri. Machinery Operation 1 1 0 0 0
Group/Account manage. 0 0 2 0 0
Other 0 0 2 0 0
Harvest/Post Harvest 0 0 1 0 0

Total 23 26 87 8 0
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Figure 1-81: Number of farmers who attended top 7 training/ guidance mode

77% of Training were organized by Dzongkhag Agriculture Sector, 14% by ARDC Bajo including ARDSC
Mithun.

Table 1-55: Organizer and Training/Guidance provided for different subjects (No.)

Subject/Topics G[’ef}v%g ARDC | AMC | NPPC | Qe | aban | WY | Other | o
Vege. production 45 2 0 0 2 0 0 1 0
Vege. seed production 6 3 0 0 1 0 0 0 0
Fruit Nursery production 4 3 0 0 0 1 0 1 0
Fruit Orchard manage. 26 9 0 0 0 1 0 1 0
Soil Management 9 1 0 1 0 0 0 0 0
Irrigation Manage. 4 1 0 0 0 0 0 0 0
Pest & Disease Manage. 8 0 0 3 0 0 0 0 0
Harvest/Post Harvest 1 0 0 0 0 0 0 0 0
Food Preservation /Process. 0 1 0 0 0 0 0 0 0
Agri. Machinery Operation 1 0 1 0 0 0 0 0 0
Group/Account manage. 2 0 0 0 0 0 0 0 0
Other 1 0 0 0 0 0 0 0 0
Total 107 20 1 4 3 2 0 3 0

B DAO/Gewog
B ARDC
AMC
B NPPC
H Other RGB
Japan/JICA

B Other Donor

B NGO

Figure 1-82: Training/Guidance organizer (%)

Out of 144 who attended Training/Guidance, 79% of Training/Guidance attended farmers evaluated
training/guidance as positive (Very Useful 55%, Useful 24%). Only 6 % rated it as “Not Useful’.
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Unsatisfactory reasons were “Not Practical/Applicable” and “Difficult to Master/Understand” 25%, other was
37% and “No Answer” 13%.

Table 1-56: Evaluation of Training/Guidance attended (No.)

Evaluation Not Useful Reason |
Diffic Wro
Very Not Not | Not | ult
Subject/Topics Usef Slsef rl\:laut Usef | NA. | Rele | Prac | to Tri]r%i Otrhe N.A.
ul ul vant | tical | Mas ’
er | M
Vegetable production 33 11 7 0 0 0 0 0 0 0 0
Vegetable seed production 3 3 3 1 0 0 0 0 0 1 0
Fruit Nursery production 4 4 0 1 0 0 1 0 0 0 0
Fruit Orchard management 22 8 5 2 0 0 0 1 0 1 0
Soil Management 4 3 3 1 0 0 1 0 0 0 0
Irrigation Management 3 1 0 1 0 0 0 1 0 0 0
Pest & Disease Management 5 3 3 1 0 0 0 0 0 0 1
Harvest/Post Harvest 0 1 0 0 0 0 0 0 0 0 0
Food Preservation/Processing 2 0 0 0 0 0 0 0 0 0 0
Agri. Machinery Operation 1 0 0 1 0 0 0 0 0 1 0
Group/Account management 2 0 0 0 0 0 0 0 0 0 0
Other 0 1 0 0 0 0 0 0 0 0 0
Total 79 35 21 8 0 0 2 2 0 3 1

m Not Relevant/Poor
Contents

M Not Practical/Applicable
H Very Useful

Difficult to
H Useful Master/Understand
Neutral B Wrong Timing
= Not Useful
m Other.
N.A.

Figure 1-83: Usefulness of the training attended  Figure 1-84: Evaluation of Training/Guidance attended
(%) (No.)

19.2 Requirement of Horticulture Related Training/Guidance
1.9.2.1 Vegetable Related Training/Guidance Requirement

Most required training/guidance was on Nursery Management (74%), Pest & Disease Control (65%) and
Planting / Transplanting/Layout (50%).
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Table 1-57: Needs assessment of Vegetable Related Training/Guidance Requirement

Need Needfulness
Subject/ Topics No. % | Very Much Needed g]here s
ance
Nursery Management 137 74% 105 | 57% 27 15% 5 3%
Pest & Disease Control 119 65% 78 | 42% | 34 | 18% 7 4%
Planting / Transplanting/Layout 92 50% 70 | 38% 19 10% 3 2%
Water Management 62 34% 39 |[21% | 19 | 10% 4 2%
Seed Production 49 27% 26 | 14% | 15 8% 8 4%
Soil Management 47 26% 27 | 15% 14 8% 6 3%
Wild Animal Control 34 18% 24 | 13% 8 4% 2 1%
Harvest/Post Harvest 24 13% 16 9% 5 3% 3 2%
Preservation /Processing 20 11% 5 3% 11 6% 4 2%
Marketing 17 9% 10 5% 5 3% 2 1%
Variety and characteristic of Crops 16 9% 10 5% 6 3% 0 0%
Seed Processing/quality manage. 10 5% 4 2% 5 3% 1 1%
Farmer's Group management 9 5% 5 3% 3 2% 1 1%
Other 1 1% 0 0% 1 1% 0 0%
Total 637 419 172 46

80% ®Very Much ®Need mIf Chance
70%
60%
50%
40%

30%

20% I
[ |
10% I
0%
Q & >

R N )
) $ : N R
& & & & & & & \2@@ » S &
({bQ’ @ R ({29 O ~ > X & N4 N Q‘b‘:’
& F & & L ¢ & F & @
Q;C\ Q (e} g 9) ) AO & N & R
B S G 9 N & $ S o
Foyr &N AN PO
A SR N QN & P o
Q & & & &
S &
L <
S ¢
O
Q0

Figure 1-85: The need for Vegetable related training/guidance (%)

Dzongkhag wise, there was not much difference in training needs. “Soil management” training need was
relatively high in Punakha and low in Tsirang. “Preservation/Processing” was relatively high in Tsirang and
low in Punakha. Training on “Variety and characteristic of Crops” was relatively required high in Wangdue
and low in Tsirang. “Seed Processing/quality management” was relatively required high in Tsirang. Dagana

farmers required more training/guidance subject (average 4.4 subjects per respondent) compere to other

Dzongkhag (Wangdue and Tsirang 3.2 subjects, Punakha was 2.8 subjects)
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Table 1-58: Vegetable Related Training/Guidance Requirement in Dzongkhag

Subject/ Topics Punakha (n42) | Wangdue (n49) | Tsirang (n43) | Dagana (n50)
Nursery Management 31 74% 36 73% 33 7% 37 74%
Pest & Disease Control 25 60% 29 59% 27 63% | 38 76%
Planting / Transplanting/Layout 16 38% 31 63% 17 40% 28 56%
Water Management 9 21% 18 37% 8 19% 27 54%
Seed Production 10 24% 8 16% 13 | 30% 18 36%
Soil Management 7 17% 21 43% 4 9% 15 30%
Wild Animal Control 9 21% 6 12% 7 16% 12 24%
Harvest/Post Harvest 4 10% 0 0% 6 14% 14 28%
Preservation/Processing 2 5% 0 0% 8 19% 10 20%
Marketing 3 7% 3 6% 3 7% 8 16%
Variety and characteristic of Crops | 1 2% 6 12% 1 2% 8 16%
Seed Processing/quality manage. 0 0% 0 0% 8 19% 2 1%
Farmer's Group management 0 0% 1 2% 3 % 5 10%
Other 0% 0 0% 1 2% 0 0%
Total 117 | 279% | 159 324% | 139 | 323% | 222 | 444%
80% mPunakha W Wangdue M Tsirang M Dagana
60%
40%
M || il
ATk Bl o
Nursery  Pest & Disease Planting / Water Seed Soil Wild Animal  Harvest/Post Preservation /
Management  Control Tra/nfar):lz;?ltting Management Production Management  Control Harvest Processing

Figure 1-86: Top 9 vegetable related training guidance needs (%) in Dzongkhag
1.9.2.2 Fruit and Nut Related Training/Guidance Requirement

Most required training/guidance was on Tree Management such as Pruning/Training (78%), Grafting/Top-

working (70%), and Planting/Transplanting/Layout.
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Table 1-59: Needs assessment of Fruit and Nut Related Training/Guidance Requirement

Need Needfulness
Subject/ Topics No. % Very Much Needed IfCtLlere s
ance
Pruning/Training 143 78% | 102 55% 38 21% 3 2%
Grafting/Top-working 128 70% 91 49% 26 14% 11 6%
Planting/Transplanting/Layout 97 53% 81 44% 13 7% 3 2%
Nursery Management 69 38% 62 34% 4 2% 3 2%
Pest & Disease Control 57 31% 36 20% 16 9% 5 3%
Water Management 33 18% 19 10% 9 5% 5 3%
Soil Management 27 15% 18 10% 8 4% 1 1%
Fruit Thinning 19 10% 11 6% 7 1% 1 1%
Wild Animal Control 13 7% 7 1% 4 2% 2 1%
Harvest/Post Harvest 11 6% 6 3% 4 2% 1 1%
Seed Production 9 5% 4 2% 4 2% 1 1%
Marketing 8 1% 3 2% 4 2% 1 1%
Preservation / Processing 8 4% 1 1% 6 3% 1 1%
Farmer's Group management 7 4% 4 2% 3 2% 0 0%
Variety and characteristic of Crops 7 4% 5 3% 2 1% 0 0%
Seed Processing/quality manage. 4 2% 2 1% 1 1% 1 1%
Other 0 0% 0 0% 0 0% 0 0%
Total 640 452 149 39
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Figure 1-87: Top 10 fruit and nut related training guidance needs (%)

Dzongkhag wise, in general, there was not much difference in need of training priority. “Fruit Thinning” was
relatively low in Dagana. “Wild Animal Control” was relatively low in Punakha. Contrary, “Marketing” was
relatively high in Wangdue. “Harvest/Post Harvest” relatively high in Tsirang and Wangdue. “Variety and
characteristic of Crops” was relatively high in Dagana. The needs were high in Dagana, same as training
needs on Vegetable, farmer’'s requirement of training is high as almost five (5) subject while same ratio of

requirement was found in other Dzongkhag was about three (3) subject.
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Figure 1-88: Top 10 fruit and nuts related training/Guidance needs in Dzongkhag (%)

Table 1-60: Fruit and Nut Related Training/Guidance Requirement in Dzongkhag

. . Punakha Wangdue Tsiran Dagana
Subject/ Topics (42) (49) (43) 50)
Pruning/Training 30 71% 38 78% 34 79% 41 82%
Grafting/Top-working 32 76% 27 55% 33 7% 36 72%
Planting / Transplanting / Layout 18 43% 25 51% 13 30% 41 82%
Nursery Management 12 29% 14 29% 12 28% 31 62%
Pest & Disease Control 12 29% 14 29% 10 23% 21 42%
Water Management 6 14% 6 12% 3 7% 18 36%
Soil Management 3 7% 11 22% 3 7% 10 20%
Fruit Thinning 4 10% 5 10% 8 19% 2 1%
Wild Animal Control 0% 1 2% 3 7% 9 18%
Harvest/Post Harvest 3 7% 1 2% 3 % 4 8%
Seed Production 2 5% 1 2% 3 7% 3 6%
Marketing 0% 2 1% 2 5% 4 8%
Preservation / Processing 0% 1 2% 4 9% 3 6%
Farmer's Group management 0% 1 2% 1 2% 5 10%
Variety and characteristic of Crops 0% 1 2% 0 0% 6 12%
Seed Processing/quality manage. 1 2% 0 0% 2 5% 1 2%
Other 0% 0 0% 0 0% 0 0%
Total 123 | 293% 148 | 302% 134 | 312% 235 | 470%

1.10 Limitation of the study/survey

The figure given by farmers may not be accurate as the interview was based on their memory or recall.
Since most of the respondents were illiterate, and no record was found on any of the data collected in this
report. The gross underestimate occurred with those respondents, especially who did not sell their
agricultural products as valuation of the product was based on their estimate. The actual income and
production of the farmers might be higher as farmers have tendency of feeding lower figure and differed
with community to community (Village, Gewog). Also, there is possibility of missing record and/or error in

unit conversion of land and crop production especially on leaf Vegetable, Grains/Beans by interviewer.
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FINDINGS AT RESEARCH OFFICERS AND OTHER RELEVANT AGENCIES LEVEL.
2.1. General Information

The IHPP baseline survey for Research officer included researchers from Agriculture Research and
Development Centre (ARDC)-Bajo, Agriculture Research and Development Sub Centre — (ARDSC)-
Mithun, Royal project (ADTC)-Chimipang and National Seed Centre (NSC)-Bajo. The information received
from the respondents of ADRC-Bajo and ARDSC-Mithun was clubbed together and positioned as ARDC
as it is under the same administration. The questionnaire (Annexure 3) was developed for both EA and RO
and was used for the same. The questionnaire was distributed as hard copy or via email. Of the total 17
expected respondents, 15 responded, which is to about 88%. There was 100% response from NSC-Bajo
and ADTC and 83% from ARDC.

2.1.1. Age and Gender

The total 15 number of respondents from ARDC (ARDC-Bajo and ARDSC-Mithun) 10, NSC-Bajo (3) and
ADTC (2). The respondents comprised of 12 males (80%) and 3 females (20%). While District Agricultural
Sectors officials’ average age was 36 years old, the average age of these group was 46 years old varied
with the oldest 57 and the youngest 26 years old respectively. The numbers of respondents below the age
of thirty were 3 (20%) and 5 (33%) were in between the age of thirty and below forty years while those
above the age of forty were 7 (47%).

Table 2-1: Age and gender of the respodents
m<30
Respondent | ARDC | NSC Bajo | ADTC | Total
Target No. 12 3 2 17
Response No. 10 3 2 15 47% m31~40
Male 8 2 2 12
Female 2 1 3
Ave. Age 46 34 39 >40
<30 0 2 1 3
31~40 5 0 0 5
>40 5 1 1 7 . .
Max Age 57 1 50 Figure 2-1: Age composition of the respondents
Min. Age 34 26 27

2.1.2. Education level

The academic qualification of the respondents comprised of diploma (n=8, 53%). Bachelor's degree (n=6,

40%) and master’s degree (n=1, 7%) were all in ARDC and there were no certificate and Ph.D. holders.
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2.1.3. Confidence in horticulture technologies

The three most confident horticulture technologies for 6

researchers in ARDC were fruit and orchard 4 T Diploma
management (100%, n=10), fruit nursery production (2) T | | | Bachelor
(90%, n=9), vegetable production (80%, n=8). The least ARDC NSC  ADTC Master

confident fields were irrigation management (10%, n=1), Bajo

pest and disease control (10%, n=1), soil management

(10%, n=1), and marketing (0%, n=0). For officers in Figure 0-1: Academic qualification of the
NSC-Bajo, the three most confident horticulture ~ f€sPondents

technologies were harvest and post-harvest (100%, n=3), preservation and processing (100%, n=3), and
vegetable seed production (67%, n=2). The least confident fields were irrigation management, pest and
disease control, soil management, and marketing (0%, n=0). No information was available for respondent

of ADTC.

Table 2-2: Confidence in horticulture subject area

ARDC-Bajo NSC-Bajo
No %
100%

Horticulture Technologies

Z
o

%
0%

=
o

Fruit Orchard management

Fruit Nursery production 90% 0%

Vegetable production 80% 33%

Vegetable seed production 30% 67%

Harvest and Post-Harvest 10% 100%

Preservation, Processing 0% 100%

Farmer's Group management 20% 0%

Irrigation Management 10% 0%

Pest & Disease Control 10% 0%

RPIRP|IFRPINO|IFRr Wl
O|O|O|O|W|W[N|Fk|O|O

Soil Management 10% 0%

2.1.4. Trainings attended

Table 2-3: Trainings attended by officials

ARDC ADTC
%
60%

Topic

Z
o
zZ
o

%
100%

Fruit Orchard management

Vegetable production 50% 100%

Vegetable seed production 30% 0%

Soil Management 30% 0%

Pest & Disease Control 30% 50%

Harvest, Post-Harvest 30% 50%

Farmer's Group management 30% 100%

Fruit Nursery production 20% 100%

Irrigation Management 20% 50%

RPININWWWww|o| o
RPIRPININRFPIRPIOIOININ

Preservation, Processing 10% 50%

o

0%

[EEY

Marketing 50%

Respondents of the NSC-Bajo had not attended any trainings Majority of the respondents from ARDC had
attended training on fruit orchard management (60%, n=6) and vegetable production (50%, n=5). Trainings

of other horticulture technologies like vegetable seed production, soil management etc. were also attended.
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The most attended training by respondents of ADTC were fruit orchard management (100%, n=2),
vegetable production (100%, n=2), farmers group management (100%, n=2) and irrigation management

(100%, n=2). The respondents of NSC Bajo had not attended any training on horticulture technologies.
2.2. Research/Extension activities
2.2.1. Important issues in vegetable cultivation

The most important issues by multiple selection out of 13 listed issues in vegetable cultivation were
knowledge/technical skill of concerned officials (73%, n=11), quality of seeds/seedlings (73%, n=11) and
harvest/post-harvest (60%, n=9). The least important issues in vegetable cultivation as per the respondents
were farmers group activities (7%, n=1).In the case of ARDC, it was knowledge/technical skill of concerned
officials (70%, n=7) and quality of seeds/seedlings (70%, n=7). The least important issue was farm
mechanization (20%, n=2) and farmers group activities (0%). The important issues for NSC-Bajo were
knowledgeftechnical skill of concerned officials, quality of seeds/seedlings and preservation/processing

(100%, n=3). For ADTC, it was harvest/ post-harvest and pest and disease control (100%, n=2).

Table 2-4: Important issues in vegetable cultivation

lssue Total ARDC NSC-Bajo ADTC
No % No % No % No %

Knowledge/T (.a(?hmcal skill  of 1| 73% 21 70% 3| 100% 1 50%
concerned officials
Quality Seed/Seedling 11| 73% 71 70% 3| 100% 1 50%
Harvest/Post Harvest 9| 60% 5| 50% 2 67% 2| 100%
Pest & Disease Control 7| 47% 5| 50% 0% 2| 100%
Marketing 7| 47% 6| 60% 0% 1 50%
Soil Management 7| 4% 6| 60% 0% 1 50%
Preservation/Processing 6| 40% 2| 20% 3| 100% 1 50%
Knowledge/Technical ~ skil  of 5| 330 al a0% 0% 1 50%
farmers
Improved Variety Crops 3| 20% 2| 20% 0% 1 50%
Wild Animal Control 41 27% 3| 30% 0% 1 50%
Farm Mechanization 2| 13% 1] 10% 0% 1 50%
Irrigation 41 27% 3| 30% 0% 1 50%
Quantity Seed/Seedling 3| 20% 2| 20% 0% 1 50%
Farmer's Group activities 1| 7% 0| 0% 0% 1 50%
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2.2.2. Important Issues in fruits and nuts cultivation.

Table 2-5: Important issues in fruits and nuts cultivation

lssue ARDC ADTC
No % No %
Improved Variety Crops 8 80% 0%
Knowledge/Technical skill of concerned officials 7 70% 0%
Knowledge/Technical skill of farmers 5 50% 0%
Quality Seed/Seedling 4 40% 0%
Soil Management 3 30% 0%
Pest & Disease Control 3 30% 0%
Irrigation 3 30% 1 50%
Quantity Seed/Seedling 2 20% 0%
Harvest/Post Harvest 2 20% 0%
Preservation/Processing 2 20% 0%
Farm Mechanization 2 20% 0%
Marketing 1 10% 1 50%
Wild Animal Control 1 10% 0%
Farmer's Group activities 0 0% 0%

There were no issues in fruits and nuts cultivation from respondents of NSC Bajo. In the case of ARDC, the
most important issues where improved crop variety (80%, n=8) followed by Knowledge/Technical skill of
concerned officials (70%, n=7). The least important issue was farmers group activities (0%, n=0). In the

case of ADTC, the most important issue was irrigation (50%, n=1) and marketing (50%, n=1).
2.3. Support to the farmers
2.3.1 Support for Vegetable cultivation

The support provided by the ARDC to the farmers for the promation of vegetable crops was led by training
and guidance (n=8) and followed by seeds and seedlings (n=7). The support provided by the NSC Bajo to
the farmers for the promotion of vegetable crops was also in a similar pattern with training and guidance
(n=3) and seeds and seedlings (n=3). The support provided by the ADTC was led by training and guidance,
seed/seedling, green house/plastic (n=2) and fertilizer (n=2). As per the evaluation of the respondents, the
supports were very effective or effective in promoting the vegetable cultivation. A few (n=1) respondent from

ARDC were neutral on the effectiveness of training and guidance, and chemical support.

Table 2-6: Support provided for vegetable cultivation

ARDC NSC Bajo ADTC
Effectiveness Effectiveness Effectiveness
No Ef\f:a e(:?i(/e Effective | Neutral No Ef\f; ecrt)i/ve Effective No Ef\ffe ec?ve Effective

Training/Guidance 8 2 5 1 3 3 2 1 1
Seed/Seedling 7 2 5 3 1 2 2 0 2
Chemical 3 0 2 1 0 0 0 1 1 0
Green House/Plastic 3 0 3 0 0 0 0 2 1 1
Irrigation Facilities 2 0 2 0 0 0 0 1 1
Fertilizer 1 1 0 0 0 0 0 2 1 1
Machinery/Tool 0 0 0 0 0 0 0 1 1 0
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Table 2-7: Support provided for fruits and nuts cultivation

ARDC ADTC
NG Effectiveness No Effectiveness
Very Effective Effective Effective

Training/Guidance 9 3 6 1 1
Seed/Seedling 8 1 7 1 1
Fertilizer 5 1 4 1 1
Chemical 4 4

Machinery/Tool 3 3 1 1
Green House/Plastic 1 1 1 1
Irrigation Facilities 1 1 1 1

The support provided by the ARDC was led by training and guidance (n=9) and followed by seeds and
seedlings (n=8). The support provided by the ADTC was led by seeds and seedlings (n=7) and followed by
training and guidance (n=6). As per the evaluation of the respondents the supports were either very

effective or effective in promoting fruits and nuts cultivation.

There were no supports provided by NSC Bajo in the promotion of fruits and nuts cultivation.
2.4. Most promoted/potential horticulture crops

2.4.1. Most promoted/potential vegetable crops

Table 2-8: Five most promoted/potential vegetables and reason

ARDC NSC Bajo ADTC
Reason Reason Reason
. Eest/ Easy to Govern
% East © H.|gh Dlse_ase Market/s % ment Others % East 0
Culivate | Yield | Resistan i Cultivate
ce ell Policy
Broccoli 60% 67% 0% 0% 33% | 100% 100% 0% 50% 100%
Cauliflower 60% 75% 0% 0% 25% 0% 0% | 100% 50% 100%
Cabbage 30% 67% 0% 33% 0% | 100% 100% 0% 50% 100%
Radish 30% 100% 0% 0% 0% | 100% 100% 0% 0% 0%
Green Bean 20% 0% 0% 0% 100% | 100% 100% 0% 0% 0%
Carrot 10% 0% | 100% 0% 0% | 100% 100% 0% 0% 0%
Chili 10% 100% 0% 0% 0% 0% 0% 0% | 100% 100%
Mustard green 20% 50% 0% 0% 50% 0% 0% 0% 0% 0%
Tomato 10% 100% 0% 0% 0% 0% 0% 0% 50% 100%

The max five most promoted vegetables listed by ARDC respondents were broccoli (60%), cauliflower
(60%), cabbage (30%), radish (30%) and green bean (20%). The major reason for promoting these
vegetables, in general, was ‘easy to cultivate’ (64%) followed by ‘easy to market’ (28%). The other reason
was ‘high yield' (4%), pest/disease resistance’ (4%). The same by NSC-Bajo were broccoli, cabbage,

radish, green beans and carrot (100%). The main reason for promotion by the NSC Bajo was ‘Government

74



policy’ (80%). The reason ‘others’ (20%) are like availability of seeds. The vegetables promoted by ADTC
were chilli (100%), followed by broccoli, cauliflower, cabbage and tomato (50% each). The reason for

promotion was ‘easy to cultivate’ for all the five crops (100%).

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

M Broccoli

M Cauliflower

M Cabbage

H Radish

M Green Bean

m Carrot

— — Chili

— Mustard green (Saag)

! Tomato
ARDC NSC Bajo ADTC Chimipang

Figure 2-3: Five most promoted vegetables

2.4.2. Most promoted/potential fruit crops

The max five fruits and nuts promoted listed by the ARDC were avocado (80%), pear (70%), peach (60%),
persimmon (60%) and soft-shelled walnut (50%). The reasons for promotion were mostly ‘easy to cultivate’
(50%) and then ‘easy to market’ (34%), ‘competitive advantage’ (3%), and ‘others’ (6%). The fruits and nuts
promoted by ADTC were mandarin (n=1) and apple (n=1). The reason for promotion was ‘easy to cultivate’

(100%). No fruits/nuts were promoted by the NSC-Bajo.

Table 2-9: Most promoted fruits/nuts and reason

ARDC ADTC
% Eas.,y to Ez;c,y Competitive Others % Eas:y to
Cultivate advantages Cultivate
Market
Avocado 80% | 50% 50% 0% 0% 0% 0%
Pear 70% | 83% 17% 0% 0% 0% 0%
Peach 60% | 83% 17% 0% 0% 0% 0%
Persimmon 60% 67% 33% 0% 0% 0% 0%
Soft Shell walnut 50% | 40% 20% 0% 40% 0% 0%
Mandarin (Orange) | 30% 0% 100% 0% 0% 50% 100%
Apple 0% 0% 0% 0% 0% 50% 100%
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m Avocado
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Peach

Persimmon

| Soft Shell walnut

Figure 2-4: Five most promoted fruits and reason

2.5. Most effective horticulture technology promotion approach

Table 2-10: Most effective approach for promotion of horticulture technology

ARDC NSC Bajo ADTC
Very . . Very .
Approaches
pp No % Effect Effecti | Neutr No % Effecti No % Effect Effecti
ve al ve ve
ve ve
Focus Village/Group 8 80% 12% 88% 0% | 3 100% | 100% 1 50% 100% 0%
Model Farm by 7 | 70% | 57%| 43%| 0% | 3 | 100% | 100% | 2 | 100% | 50% | 50%
Systematic Training
Integrated Fruits and
vegetable 6 | 60% 0% | 100%| 0% | 0| 0% | 0% | 1 | 50% | 0% | 100%
development model
Field day /- 5 | 50% 0% | 80% | 20% | 3 | 100% | 100% | 1 | 50% | 0% | 100%
demonstrations
= :
qual opportunity 3 | 3% | 33%| 67%| 0%| 0| 0% | 0% | 1 | 50% | 100% | 0%
(Scattered)
Crop competiion/ 1 | 10% 0% | 100%| 0% | 0| 0% | 0% | 0 | 0% | 0% | 0%
displays

The most effective methodology for the promotion of technology as per the respondents from ARDC was

focus village/group (80%, n=8), followed by model farm by systematic training (70%, n=7) and integrated

fruits and vegetable development model (60%, n=6). The majority of the respondents felt that the

approaches would be effective. In the case of NSC-Bajo, the respondents felt that the focus village/group,

model farm by systematic training and field day/demonstration would be the most effective technology

promotion tool (100%, n=3). Most respondents felt that these technologies would be effective.

The respondents from ADTC felt model farm by systematic training (100%, n=2), followed by focus

village/group integrated fruits and vegetable development model, field day/demonstration and equal

opportunity (h=1 each) would be the better approaches. Most respondents felt these approaches would be

effective.
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Figure 2-5: Most effective approach in promotion of horticulture technology
2.6. Trainings provided to the farmers
2.6.1. Trainings provided on vegetable cultivation

Most of the respondents of ARDC had provided trainings on nursery management (60%, n=6), planting and
transplanting (60%, n=6), pest and disease control (60%, n=6). Less training provided was Water
Management (n=1) and Seed Processing/quality management (n=1). All the trainings were provided with
both lecture and practical component. Regarding the effectiveness of the training, the respondents felt that
the training were all effective except for one in pest and disease control training where respondent had
marked neutral. Regarding the confidence in training, all the respondents were confident except for one
each in planting/transplanting and pest and disease control training where respondents had marked neutral.

Table 2-11: Trainings provided and self-evaluation on effectiveness and confidence for ARDC Bajo, NSC Bajo

and ADTC

ARDC Bajo

Provided Needful | Mode Effectiveness Confidence

% Both Effective Neutral Confident Neutral
60%
60%
60%
40%
30%
20%
20%
10%
10%

Subject

P
o
Z
o

o
]
o

Nursery Management

Planting/Transplanting

Pest & Disease Control

Seed Production

Variety & characteristic of Crops

Soil Management

Harvest/Post Harvest

Water Management

RPIRPINN ®W|AAlOOD|O|O
RPlRPININ WOl
RPN N WO O
RPN N WO
oO|lOo|O0O|O0O|O|O|F,| O
RPIFRININI WO O
O|O|O|O|O|O|F|F

Seed Proces./quality manage.
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NSC Bajo

Subject

Provided

Needf

ul

Mode

Effective
ness

Confidence

No %

Knowl
edge

Both

N.A

Neutral N.A

Variety & characteristic of Crops

100%

Nursery Management

100%

Harvest/Post Harvest

100%

Seed Production

100%

Seed Proces./quality manage.

WlwWwlww|lw

100%

W Wlwlw|w

o|o|o|o
WlWwlwlwiN

Wl Wlwlw|w

o|o|o|o
W Wwlw|w

ADTC

Subject

Provided

Nee
dful

Mode Effectiveness

Confidence

Z
o

%

Knowl
edge

Very
Both Effecti
ve

Effecti
ve

Very
Confid
ent

Conf | Neutr
ident al

Nursery Management

100%

0

Planting/Transplanting

100%

Soil Management

100%

Pest & Disease Control

100%

Variety & characteristic of Crops

50%

Water Management

50%

Rl PR R|lo

Wild Animal Control

50%

PR, |[OINN

Harvest/Post Harvest

50%

Seed Production

50%

Seed Proces./quality manag.

50%

Food Preserv./Proces.

RlRr(RrRr| PRk R, NN NN

50%

RlR PR PR PN N NN

i

o|lo|o|o|r|o| o|r|r|NIN
RlRr|lolr|kr|lo| k| |o|o|r
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The respondents from NSC Bajo had provided trainings on variety and characteristic of the crop, nursery
management, harvest/ post-harvest, seed production, and seed processing (100%, n=3 each). All the
training had both the lecture and practical components except for one on “Variety and characteristic of

Crops* which was solely lectured. There was no-answer provided on the effectiveness and on confidence

as per the self-evaluation of the respondents.

Most of the trainings provided by the ADTC were on nursery management, planting/transplanting, soil
management, pest and disease control (100%, n=2 each). All the trainings consisted of both lecture and
practical mode or lecture alone. The respondents felt that the trainings were very effective and effective. On

the subject of training, the respondents were very confident, confident and one respondent as neutral in

“Pest & Disease Control”.

78




100% M Variety and character of Crops

90% B Nursery Management
80% M Planting/Transplanting
70% Soil Management

60% -
50% - N
40% -
30% -
20% -
10% -
0% -

B Water Management

B Pest & Disease Control

Wild Animal Control

Harvest/Post Harvest

Seed Production

Seed Proces./quality manage.

ARDC NSC-Bajo ADTC i Food Preserv./Proces.

Figure 2-6: Training provided on vegetable cultivation
2.6.2. Trainings provided on fruits and nuts cultivation

Most of the trainings on fruits and nuts provided by respondents from ARDC were pruning/training (90%,
n=9) followed by grafting/top working (70 %, n=7), pest and disease control (70%, n=7), nursery

management (60 %, n=6), and planting and transplanting (60 %, n=6).

Almost all the trainings had both the lecture and practical component. Regarding the effectiveness of the
trainings, all most all the trainings were effective except two (2) in “pest and disease control” and one (1) in
“Fruit Thinning” where respondent had marked neutral. And most of the respondents were confident in the
training subject except one each in “pest and disease control” and “Fruit Thinning” where respondent had

marked neutral.

The trainings provided by the ADTC on fruits and nuts were pruning/training, grafting/top working, fruit

thinning, and pest and disease control (n=1 each).
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Table 2-12: Training provided on fruits and nuts, effectiveness and confidence

ARDC
. Need - . )
Provided ful Training on Effectiveness Confidence
No % No Knowl | Skil Both Ver)_/ Effective | Neutral Confide Neut
edge Effective nt ral
Pruning/Training 9 90% 9 0 2 7 0 9 0 9 0
Grafting/Top-working 7 70% 7 2 0 5 2 5 0 7 0
Pest & Disease Control 7 70% 7 1 0 6 0 5 2 6 1
Nursery Management 6 60% 5 0 0 6 0 6 0 6 0
Planting/Transplanting 6 60% 6 0 0 6 0 6 0 6 0
Fruit Thinning 3 30% 3 0 0 3 0 2 1 2 1
Harvest/Post Harvest 3 30% 3 0 0 3 0 3 0 3 0
Variety & characteristic of 5 20% 5 0 0 5 0 5 0 5 0
Crops
Soil Management 2 20% 2 0 0 2 0 2 0 2 0
Water Management 2 20% 2 0 0 2 0 2 0 2 0
Seed Production 2 20% 2 0 0 2 0 2 0 2 0
ADTC
Provided Needful Mode Effectiveness Confidence
No % No Skill Both Effective Neutral | Confident Neutra
Pruning/Training 1 50% 1 0 1 1 0 1 0
Grafting/Top-working 1 50% 1 0 1 1 0 1 0
Fruit Thinning 1 50% 1 0 1 1 0 1 0
Pest & Disease Control 1 50% 0 1 0 0 1 0 1
100% B Variety and character of Crops
90% B Nursery Management
0,
80% M Planting/Transplanting
709
% Pruning/Training
60%

50%
40%
30%
20%
10%

0% -

M Grafting/Top-working

M Fruit Thinning

ARDC

ADTC

Soil Management

Water Management

Pest & Disease Control

Harvest/Post Harvest

Seed Production

Figure 2-7: Trainings provided on fruits and nuts cultivation

All the trainings were provided both the practical and lecture component except “Pest & Disease Control

was in lecture only. Regarding the effectiveness, most of the trainings were effective with one neutral in

“Pest & Disease Control”. The respondents were confident in the subject of the training except one which

was neutral in “Pest & Disease Control” again.
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2.7. Problems and constraints in implementation of activities

Table 2-13: Problem and constraints in implementation of activities.

Problem/Consiraints Total ARDC NSC Bajo ADTC
No % No % No % No %
Limited Knowledge/Skill 12 80% 10 | 100% | O 0% 2 100%
Limited Information 10 67% 9 90% 0 0% 1 50%
Limited Equipment/Tools 7 47% 4 40% 2 67% 1 50%
Uncontrollable of Pest/Disease 7 47% 4 40% 2 67% 1 50%
Limited Budget 5 33% 4 40% 0 0% 1 50%
Wild Animal Damage 5 33% 2 20% 2 67% 1 50%
Limited Transportation 5 33% 5 50% 0 0% 0 0%
Limited Materials 4 27% 3 30% 0 0% 1 50%
Limited Man power 4 27% 3 30% 0 0% 1 50%
Water shortage 3 20% 0 0% 2 67% 1 50%
Poor Sail Fertility 2 13% 2 20% 0 0% 0 0%
Natural Hazards 2 13% 0 0% 2 67% 0 0%
Availability of Seed/Seedling 1 7% 1 10% 0 0% 0 0%
Ad-hoc Assignment 1 7% 1 10% 0 0% 0 0%

The major constraints/problem in total were limited knowledge/skill (80%, n=12) followed by limited
information (67%, n=10), Limited Equipment/Tools and Uncontrollable of Pest/Disease (47%, 7 each). The
least problem/constraints were the availability of seed/seedlings and ad-hoc assignment (7%, n=1 each).

According to the respondents from ARDC were limited knowledge /skill (100%, n=10), limited information
(90%, n=9) and limited transportation (50%, n=5).

For the respondents from NSC Bajo was uncontrollable pest/disease, limited equipment/tools, wild animal

damage, water shortage, and natural hazards (67%, n=2 each).

The major problem/constraints of the officials in ADTC were limited knowledge/skill (100%, n=2).
2.8. Training needs

2.8.1. Training needs on vegetable cultivation

The most needed training in vegetable cultivation for respondents from ARDC was on variety and
characteristic (60%, n=6), followed by pest and disease (40%, n=4), and seed production (40%, n=4). The
kind of training required was mostly with both the lecture and practical component. Regarding the

needfulness of the training, the respondents evaluated most of the training as ‘needed’.

In NSC Bajo was pest and disease, nursery management, soil management, planting/transplanting and

harvest/Post harvest (67%, n=2 each). There was no mention of whether the training required should have
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practical, lecture or both components. On the needfulness of the training, the respondents evaluated almost

of the training as ‘needed’.

Same for the ADTC was water management (100%, n=2). According to the respondents most of the

training modes required were just lecture only. Regarding the needfulness of the training, it was mostly ‘very

much needed’.

Table 2-14: Training need on vegetable cultivation

ARDC | NSCBajo ADTC
Training Mode Needfulness Trainin | Needfulnes Training Mode Needfulness
g Mode S
Topic o o o
= Q = z &) = z &) =

Blz|s|2 |88 g |22| 3 §lc|c 28 B8

= 5|88 28 : |28 8 5 |828 38128

c (] P4 .:: O c o 2 e c o 2 e y— O

X > = < > < > =
Variety and 6lo|1|5|o|5|1]0]| o |o]|o|z2|loflol1]|o|o]l1
characteristic of Crops
Nursery Management | 3 0 1 2 0 2 1 2 2 1 1 1 1 0 0 1 0 0
Planting/Transplanting | 1 0 0 1 0 1 0 2 2 0 1 1 0 1 0 0
Soil Management 3 0 0 3 0 3 0 2 2 0 2 1 1 0 0 1 0 0
Water Management 3 0 0 3 0 2 1 0 0 0 2 1 0 1 1 0 1
Pest& Disease 4lof1|3|ofalolz2]| 2 ol 2|1|1]|o]lol1]|o0o]o0
Control
Wild Animal Control 0|0 0O 0 0 0O 0 0 0 110 1|0 1|10]0
Harvest/Post Harvest 0 0 0 0 0 0 0 2 2 0 2 1 1 0 0 1 0 0
Seed Production 4 1 3 1 2 1 0 0 0 0 ojo0o|jo0o|O0O|lO0O|O0O0]|O
SeedProces/qualty | 31 o o3| 0o |3]|0o|o| o |o|lo|l1]lo|1|0olo|l1]o
manage.
E(;eservatlon/Procesa > 0 0 2 0 0 0 0 0 1 1 0 1 0 0
Marketing 110 0 0 1 0o| o0 0 0 0 1 1,101]0 1]101]0
Farmers Group olo|lo|lo|lo|o]|o0]oO 0 ol o|1|loflolol1]|0]o0
Management
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2.8.2. Training needs on fruits and nuts cultivation

There were no training needs on fruit and nuts cultivation from the respondent of NSC-Bajo and ADTC.

The most needed training in fruits and nuts cultivation for respondents from ARDC were on variety and

characteristic (70%, n=7), followed by pruning and training (60%, n=6), grafting /top working (50%, n=5),

pest and disease control (h=5), nursery management, seed processing/quality management, and food

preservation and processing (n=4 each). The kind of training required was mostly with both the lecture and

practical component. Regarding the needfulness of the training, one each of the respondents evaluated

“Very much needed” in Pruning/Training, Water Management and Fruit Thinning while most of the training

evaluated as ‘needed’.

Table 2-15: Training needs on fruits and nuts cultivation

Subjects

ARDC

Need

Training Mode

Needfulness

Knowledge

Skill

Both

Very Much
Needed

Needed

Ifthere is
Chance

Variety and characteristic

o

1

Pruning/Training

Grafting/Top-working

Pest & Disease Control

Nursery Management

Seed Proces./quality manage.

Food Preserv./Proces.

Planting/Transplanting

Water Management

Fruit Thinning

Soil Management

Harvest/Post Harvest

Seed Production

Marketing
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Figure 2-8: Top 10 Fruit and Nut Related Training/Guidance Needs
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2.9. Expectation from IHPP-JICA/Bajo

The kind of technical support/training/guidance expected from the IHPP-JICA was also gathered to guide
the project in designing the kind of training/support to be extended to the researchers and officials in NSC.

Following were the expectation of the respondents.
2.9.1. Expectation of respondents from ARDC

¢ Hands on training on fruits and vegetable production (n=4).
e Knowledge and skill up gradation in horticulture crops (n=1).
2.9.2. Expectation of respondents from NSC Bajo

e Training on seed production and processing (N=2,).
¢ Training on walnut scion wood preparation and grafting (n=1).
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FINDINGS AT DZONGKHAG/GEWOG EXTENSION LEVEL

The IHPP baseline survey included the District Agriculture Officer (DAO) and the Agriculture Extension
Officers (AEO) of five districts under the west central region namely Punakha, Wangdue Phodrang,
Tsirang, Dagana and Gasa. A separate guestionnaire was prepared (Annexure 3) and distributed as hard
copy or via email. Of the total 61 expected respondents, only 43 responded which included both DAOs and
AEOs in the Dzongkhags. Lowest % respondent was from Dagana where only 56% of the total officers
responded. The respondent % from Tsirang was 64%, from Punakha and Wangdue it was 70% and from
Gasa Dzongkhag, it was 100%.

3.1. Personal Information

3.1.1. Age and Gender

Table 3-1: Age, age composition and gender of the

respondents
<30 31~40 >40
Respondent | Punakha | Wangdue | Tsirang | Dagana | Gasa | Total
Male 6 6 9 9 3 33
Female 4 6 0 0 0 10 9
<30 5 2 1 3 1 12 30% 28%
31~40 3 7 4 3 1 18
>40 2 3 4 3 1 13
Max Age 50 45 53 56 54 42%
Min. Age 23 27 24 26 27
Average age 33 36 40 37 39

Figure 3-1: Age gender compaosition

Of the 43 respondents, 10 were female and 33 were male. The average age of the respondent was 36
years and the youngest respondent was 23 years old while the oldest respondent was 56 years old. As
indicated in the figure 3-1, the 28% of the respondents was under the age of 30, 42% were in the age range
of 31-40 years and 30% of the respondents were older than 40 years. The average age of the extension
personnel of the five districts were more or less same with Punakha having the lowest with 33 years and

Tsirang with the oldest average age of 40 years.
3.1.2. Education Level

The academic qualification of the respondents comprised of the certificate (n=1), diploma (n=23), bachelor's
degree (n=19). There were no master’'s degree and PhD holders. Dzongkhag wise, Wangdue had higher

number of bachelor holders (66%) while Dagana and Tsirang had less (22% and 33%).
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Figure 3-2: Academic qualification of the respondents
3.1.3. Confidence in horticulture technologies
Table 3-2: Confidence in horticulture subject area
. . Total Punakha | Wangdue Tsirang Dagana Gasa

Horticulture Technologies No T % TNol % | No % No | % | No | % | No %
Vegetable production 34 | 79% | 8 | 80% | 11 | 92% | 7 | 78% | 5 | 56% | 3 | 100%
Fruit orchard management 23 |53% | 4 |40% | 5 | 42% | 7 | 78% | 6 | 67% | 1 33%
Pest and Disease Control 16 | 37% | 2 |20% | 6 | 50% | 3 [ 33% | 5 [ 56% | O 0%
Soil Management 10 [23% | 2 | 20% | 4 | 33% 1 [11% | 3 [33% | O 0%
Farmer's Group management 8 [19% | O | 0% | 5 | 42% | 3 |33% | 0 | 0% | O 0%
Fruit Nursery production 4|1 9% | 0 | 0% 1 8% 1 |11% | 2 |22% | O 0%
Irrigation Management 3 7% 1 |10% | 1 8% 1 |11% | O 0% | O 0%
Harvest, Post-Harvest 2 5% 0 0% 1 8% 0 0% 1 |11% | O 0%
Preservation, Processing 2 5% 0 0% 0 0% 0 0% 2 | 22% | O 0%
Vegetable seed production 1 2% | 0 | 0% | O 0% 1 |11% | 0 0% | O 0%
Marketing 1 (2% | 0| 0% | O 0% 0| 0% | 0| 0% | 1 | 33%

The three most confident area of horticulture technologies were vegetable production (79%, n=34), fruit
orchard management (53%, n=23), and pest and disease (37%, n=16). The trend was similar for Wangdue
Phodrang, Punakha, Tsirang and Dagana Dzongkhags. For the respondents of Gasa Dzongkhag, the
most confident field was vegetable production (100%, n=3), followed by fruit orchard management (33%,
n=1) and marketing (33%, n=1). None of respondent committed their confident in harvest and post-harvest,

preservation and processing, and vegetable seed production (0%, n=0).
3.1.4. Training attended by the extension personnel

The most attended training was on vegetable production (58 %, n=25) followed by fruit orchard
management (40%, n=17), pest and disease control (30%, n=13), farmers group management (21%, n=9),
soil management (21%, n=9), harvest and post-harvest (12%, n=5), irrigation management (9%, n=4),
marketing (7%, n=3), fruit nursery production (5%, n=2), preservation and processing (5%, n=2), vegetable
seed production (2%, n=1) and others (2%, n=1). The majority of the trainings comprised of both lecture

and practical.
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For Tsirang Dzongkhag, the most attended training was on vegetable production (33%), fruit orchard
management (33%) and pest and disease control (22%). For Dagana Dzongkhag, it was also on fruit
orchard management (56%), pest and disease control (56%) and vegetable production (44%). For
Punakha Dzongkhag, it was on vegetable production (80%), fruit orchard management (30%) and pest and
disease control (20%). For Wangdue Phodrang Dzongkhag, the most attended training was on vegetable
production (58%), fruit orchard management (50%), pest and disease control (33%) and soil management
(33%). For Gasa Dzongkhag, it was vegetable production (100%), marketing (67%), farmer’s group

management (33%), and harvest and post-harvest (33%).

92 % of attended training was in-country and 4% in India. The terms of mode of training, 69% was lecture &

practical, 21% was lecture and only 10% was practical.
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Figure 3-3: Trainings attended by extension personnel of west central Dzongkhags
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Table 3-3: Trainings attended by the extension personal

Total
. Place Training Mode
Topics
Total In- . Other Lect | Prac | Lecture &
% Country India | Japan (Asia) Other ure tical Practical

Vegetable production 25 58% 21 4 0 0 0 8 2 15
Fruit Orchard management 17 40% 17 0 0 0 0 1 2 14
Pest and Disease Control 13 30% 13 0 0 0 0 5 1 7
Farmer's Group management 9 21% 9 0 0 0 0 1 1 7
Soil Management 9 21% 9 0 0 0 0 0 1 8
Harvest, Post-Harvest 5 12% 5 0 0 0 0 2 0 3
Irrigation Management 4 9% 4 0 0 0 0 1 0 3
Marketing 3 7% 2 0 1 0 0 0 1 2
Fruit Nursery production 2 5% 2 0 0 0 0 0 1 1
Preservation, Processing 2 5% 2 0 0 0 0 0 0 2
Vegetable seed production 1 2% 0 0 0 0 1 0 0 1
Other 1 2% 0 0 0 1 0 1 0 0

91 84 4 1 1 1 19 9 63

Total 92% 4% 1% 1% 1% | 21% | 10% 69%
0,

100% B Vegetable production R
90% M Fruit Orchard management
80% H Pest & Disease Control
70% Soil Management
60% - B Farmer's Group management
50% - M Irrigation Management
40% M Harvest, Post Harvest
30% - M Vegetable seed production
20% - Fruit Nursery production
10% - Preservation, Processing

0% - B Marketing
Punakha Wangdiphodrang Tsirang Dagana Gasa H Other
- J

Figure 3-4: Trainings attended by extension personnel (Dzongkhag wise)

In Punakha Dzongkhag, 80% of the extension personals have attended vegetable cultivation training.
Likewise, 30% on fruit orchard management, 20% on pest & disease and on soil management, 40 % on
farmer's group management, 10% on irrigation management, and harvest/post-harvest trainings
respectively. In Wangdue Phodrang Dzongkhag 58% of them have attended vegetable cultivation, and fruit
orchard management (50%), pest and disease (33%), soil management (33%), farmer's group
management (25%), irrigation management (17%), and harvest and post-harvest (17%), fruit nursery
production (8%) and marketing trainings (8%). In the case of Tsirang Dzongkhag, 76% have attended
vegetable cultivation, and fruit orchard management (67%), irrigation management (44%), and vegetable
seed production trainings (22%). In the case of Dagana Dzongkhag 44%, have attended vegetable
cultivation and fruit orchard management (56%), pest and disease (56%), soil management (33%), harvest

and post-harvest (11%), fruit nursery production (11%), and preservation and processing training (22%).
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In Gasa Dzongkhag, 100%, have attended vegetable cultivation (100%) and farmer's group management
(33%), harvest and post-harvest (33%), marketing (67%) and other trainings (33%).

3.2. Research/Extension activities
3.2.1. Important Issues
3.2.1.1. Important issues in vegetable cultivation

The most important issue in vegetables cultivation in general for west central region districts was
knowledgeftechnical skill of concerned officials (95%, n=41), followed by quality seed/seedling (88%, n=38),
knowledgeftechnical skill of farmers (86%, n=37), pest and disease control (79%, n=34), irrigation (77%,
n=33), improved crop variety (70%, n=30) etc. as indicated in the table below. The least important issues
were quality seed/seedling (51%, n=22) and preservation/processing (51%, n=22). On the degree of the
importance of the issues, 59% of the issues were rated as the ‘most important’, 31% as ‘very important and

10 % as important issues by the respondents.

For Punakha Dzongkhag, the most important issue was quality seed and seedlings (100%), followed by
knowledge and technical skill of the concerned official and farmer (90%). The least important issue was wild
animal control (60%) and quality seed seedling (60%). For Wangdue Phodrang Dzongkhag, the most
important issue was knowledge and technical skill of the concerned official and farmer (100%) followed by
quality seed and seedling (83%), pest and disease control (83%), and irrigation (83%). The least important

issues in vegetable cultivation was quantity seed/seedling (42%), and preservation and processing (42%).

In the case of Tsirang Dzongkhag, the most important issue was knowledge and technical skill of the
concerned farmer (100%) and knowledge and technical skill of the concerned officials (89%). The least

important issues in vegetable cultivation was preservation/processing (44%).

Table 3-4: Important issues in vegetable cultivation

Importance
Issue Total % Most Very
important impotent Important
Knowledge/Technical skill of concerned officials 41 95% 33 8 0
Quality Seed/Seedling 38 88% 29 8 1
Knowledge/Technical skill of farmers 37 86% 23 9 5
Pest and disease Control 34 79% 20 12 3
Irrigation 33 7% 22 10 1
Improved Crop Variety 30 70% 17 11 2
Marketing 29 67% 16 11 2
Farmer's Group activities 28 65% 12 8 8
Farm Mechanization 27 63% 9 12 6
Harvest/Post Harvest 27 63% 13 10 4
Soil Management 26 60% 16 6 4
Wild Animal Control 25 58% 15 8 2
Quantity Seed/Seedling 22 51% 15 5 2
Preservation/Processing 22 51% 7 11 4
59% 31% 10%
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Knowledge and technical skill of the concerned farmer (100%), and pest and disease control (100%) were
the most important issues related to vegetable cultivation for Dagana Dzongkhag. The least important

issues were wild animal control (44%), quantity seed/ seedling (44%), and preservation/ processing (44%).

Gasa Dzongkhag had fewer issues and the most important issues were knowledge and technical skill of
the concerned farmer (100%), quality seed/ seedling (100%) and harvest and post-harvest (100%). The
least important issues were farmers group activities (33%), farm mechanization (33%) and soil

management (33%).
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Figure 3-5: Dzongkhag wise issues in vegetable cultivation (%)
3.2.1.2. Important issues in fruits and nuts cultivation

The most important issues in fruit and nuts cultivation was knowledge/technical skill of concerned officials
(70%, n=30), followed by pest and disease control (67%, n=29), knowledge or technical skills of farmers
(65%, n=28), quality seeds/ seedlings (63%, n=27), soil management (60%, n=26). The least important
issues were farmers group activities (30%, n=13) and farm mechanization (33%, n=14). However, the
respondents from Gasa Dzongkhags had not responded on the fruits and nuts cultivation issue and thus

there were no issues reflected for Gasa Dzongkhag.

On the degree of the importance of the issues, 62% of the issues were rated as the ‘most important’, 28%

as very important and 10% as important by the respondents.
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Table 3-5: Important issues in fruits and nuts cultivation

Importance
Issues Total % .MOSt 'Very Impor
impor impor tant
tant tent
Knowledge/Technical skill of concerned officials 30 70% 24 6 0
Pest & Disease Control 29 67% 17 7 5
Knowledge/Technical skill of farmers 28 65% 18 7 3
Quality Seed/Seedling 27 63% 20 6 1
Soil Management 26 60% 15 9 2
Improved Variety Crops 24 56% 16 5 3
Irrigation 23 53% 15 6 2
Wild Animal Control 21 49% 10 8 3
Quantity Seed/Seedling 20 47% 14 6 0
Preservation/Processing 20 47% 13 5 2
Marketing 20 47% 15 4 1
Harvest/Post Harvest 19 44% 7 10 2
Farm Mechanization 14 33% 7 6 1
Farmer's Group activities 13 30% 3 4 6
62% 28% 10%

For Punakha Dzongkhag, the most important issue was the lack of improved crop variety (70%) and the
least important issues were wild animal control (40%) and farmer's group activities (40%). In the case of
Wangdue Dzongkhag, the most important issue was soil management (75%). The least important issues
were marketing (33%), irrigation (33%) and harvest/ post-harvest (33%).There were no issues for farmers’
group activity. The knowledge and technical skills of the farmers (100%) was the most important issue for

Tsirang Dzongkhag for fruits and nuts cultivation. The least important issue was quality seed/seedling

(33%).

For Dagana Dzongkhag, the most important issue was knowledge/ technical skills of concerned officials
(100%). The least important issues were preservation/ processing (44%), wild animal control (44%),

farmer’'s group management (44%) and quantity seeds and seedlings (44%). There were no issues for

farm mechanization.
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Figure 3-6: Dzongkhag wise issues in fruits and nuts cultivation (%)
3.2.2. Support provided to the farmers

The supports for the promotion of horticulture crops are being provided by the Dzongkhag Agriculture
Sector. This information was gathered to know what all supports were provided and also the effectiveness
of the supports.

3.2.2.1 Support provided for vegetable promotion

The supports provided to the farmers by the District Agriculture Office was topped by the training and
guidance (93%, n=40), and followed by seed/seedling (79%, n=34), and greenhouse/plastic (63%, n=27).
The least support provided was fund (2%, n=1).

On the self-evaluation on the effectiveness of the support in promoting the vegetable cultivation, 21% of the
respondents have rated the supports to be very effective, 20% as effective and 4% as neutral on average.
Two supports (which included one training and one greenhouse plastic each) were found to be not

practical/ applicable.

On the Dzongkhag wise support for vegetable promotion, Punakha Dzongkhag's support was topped by
seed/seedlings (100%), training/guidance (90%) and green house/ poly plastic (80%). The least support

provided was fund (10%). And no fettilizer and electric fence supports were provided.

For Wangdue Dzongkhag, the most support provided was seed/seedlings (100%), training/guidance (92%)
and green house/ poly plastic (89%). The least support provided was electric fence (33%) and fertilizers

(33%). No fund support was provided.
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Table 3-6: Supports provided for vegetable promotion

Effectiveness Reason |
Very . Not Not
Support Provided No. % | Effective Effective | Neutral Effective NA Practical/
% % % % % Appgcab'
Training/Guidance 40 | 93% 51% 37% 2% 2% 0% 1
Seed/Seedling 34 | 79% 37% 37% 5% 0% 0% 0
Green 27 | 63% | 21% 35% 5% 2% 0% 1
House/Plastic
Chemical 21 | 49% 16% 16% 14% 0% 2% 0
Irrigation Facilities 17 | 40% 19% 21% 0% 0% 0% 0
Machinery/Tool 17 | 40% 21% 16% 2% 0% 0% 0
Electric Fence 9 21% 14% 5% 2% 0% 0% 0
Fertilizer 8 19% 5% 9% 2% 0% 2% 0
Fund 1 2% 2% 0% 0% 0% 0% 0
Average effectiveness % 21% 20% 4% 0% 0%

In the case of Tsirang Dzongkhag, seed and seedling (100%) and green house/ poly plastic (100%) topped

the support. In Dagana Dzongkhag too, the least support provided was electric fence (33%) and fertilizers

(33%). No fund support was provided.

Gasa Dzongkhag’s support was led by seed/seedlings (100%), training/guidance (100%), green house/

poly plastic (100%), Irrigation facilities (100%) and electric fence (100%). No fund and fertilizer support was

provided.
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Figure 3-7: Dzongkhag wise support provided for vegetable promotion (%)

3.2.2.2 Support provided for fruits and nuts promotion

Table 3-7: Support provided for fruits and nuts promotion

Effectiveness V. Effectiveness
Support Provided No. % Ve . Not +
PP Effec?i/ve Eifective Neutral Effective NA Effective
Training/Guidance 28 65% 30% 26% 0% 5% 0% 56%
Seed/Seedling 19 44% 19% 16% 5% 0% 0% 35%
Electric Fence 12 28% 16% 5% 7% 0% 0% 21%
Irrigation Facilities 12 28% 12% 9% 5% 0% 2% 21%
Chemical 8 19% 0% 14% 2% 0% 2% 14%
Fund 7 16% 14% 0% 2% 0% 0% 14%
Machinery/Tool 7 16% 2% 9% 0% 2% 2% 11%
Green House/Plastic 4 9% 2% 2% 2% 0% 2% 4%
Fertilizer 1 2% 0% 2% 0% 0% 0% 2%
Average effectiveness % 11% 9% 3% 1% 1%

The support provided by the District Agriculture Office for the promotion of fruits and nuts was led by the
training and guidance (65%, n=28) and followed by seed/seedling (44%, n=19). The least supports
provided were greenhouse/poly plastic (9%, n=4) and fertilizer (2%, n=1). On the self-evaluation on the
effectiveness,11% evaluated that the supports provided were very effective, 9% as effective, 3% as neutral,
1 % as not effective and 1% had not evaluated at all. The reason for non-effectiveness of the supports were
the supports were not applicable/ practical (n=1) and others (n=1). The effectiveness of the supports
provided in descending order were training/guidance 56%, seed/seedling (35%), electric fence (21%),
irrigation facilities (21%), chemical (14%), fund (14%), machinery/tools (11%), green house/ poly plastic
(4%), and fertilizer (2%) with combined percentage of very effective and effective (self-evaluation of the

respondent). For Punakha Dzongkhag, the most support provided to the farmers was seed/seedling (90%)
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and training guidance (80%). The least supports provided were an electric fence (10%), machinery/tool

(10%) and fund (10%). No fertilizer support was provided.
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Figure 3-8: Dzongkhag wise support provided for fruits and nuts promotion

For Wangdue Dzongkhag, training and guidance (75%) topped the support list followed by seed/seedling
(67%).The least supports provided were green house/poly plastic (8%) and fertilizer (8%). No fund support
was provided. In the case of Tsirang Dzongkhag, the maximum support provided was an electric fence
(67%), irrigation facilities (56%) and fund (67%). The least support provided was machinery/tool (11%). No
other supports were provided. Only training/guidance (100%) was provided by the DAS of Dagana
Dzongkhag. No other supports were provided as per the respondents. For Gasa Dzongkhag,
seed/seedling (67%), training guidance (67%) and electric fence (67%) supports were provided. No other

supports were provided otherwise.
3. 2.3. Most promoted/potential horticulture crops

3. 2.3.1. Most promoted/potential vegetable crops

The five most promoted vegetable crops were cabbage (63%, n=27), green bean (40%, n=17), bulb onion
(35%, n=15), broccoli (33%, n=14) and cauliflower (33%, n=14). The reasons for the promotion of these
crops were high yield (16%), easiness in cultivation (13%), easy to market (9%) and government policy
(1%).

Table 3-8: Top five promoted vegetable crops

Total Reasons for promotion
SN Crops Easyto . ] Pest/ Disease Easy to Govemnment
P No % Culu'\)//ate High Yield Resistance Maryket Policy
1 | Cabbage 27 63% 35% 16% 2% 7% 2%
2 | GreenBean 17 40% 12% 16% 0% 9% 2%
3 | Bulb Onion 15 35% 5% 14% 0% 14% 2%
4 | Broccoli 14 33% 7% 14% 0% 12% 0%
5 | Cauliflower 14 33% 9% 19% 0% 5% 0%
Average reason for promotion (%) 13% 16% 0% 9% 1%
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The top five most promoted vegetable for Punakha Dzongkhag were green bean (60%, n=6), cabbage
(50%, n=5), broccoli (40%, n=4), chilli (40%, n=4) and tomato (40%, n=4).

Table 3-9: Dzongkhag wise top five most promoted vegetable crops

Dzongkhag Five most promoted vegetable crops

Punakha 1 Greenbean (60%, n=6)
2 Cabbage (50%, n=5)
3 Broccoli (40%, n=4)
4 Chill (40%, n=4)
5 Tomato (40%, n=4)

Wangdue 1 Cabbage (58%, n=7)
2 Chill (58%, n=7)
3 Carot (42%, n=5)
4 Mustard green (42%, n=5)
5 Tomato (33%, n=4)

Tsirang 1 Bulbonion (89%, n=8)
2 Cabbage (78%, n=7)
3  Greenbean (67%, n=6)
4  Ginger (67%, n=6)
5  Broccoli (56%, n=5)

Dagana 1 Cabbage (89%, n=8)
2 Caulifiower (56%, n=5)
3 Radish (44%, n=4)
4 Greenbean (33%, n=3)
5  Broccoli (22%, n=2)

Gasa 1 Broccoli (100%, n=3)
2 Bulb onion (100%, n=3)
3 Cabbage (67%, n=2)
4 Greenbean (67%, n=2)
5 Radish (33%, n=1)

For Wangdue Dzongkhag, it was cabbage (58%, n=7), chilli (58%, n=7), carrot (42%, n=5), mustard green
(42%, n=5) and tomato (40%, n=4). For Tsirang Dzongkhag, the five most promoted vegetable crops were
bulb onion (89%, n=8), cabbage (78%, n=7), green bean (67%, n=6), ginger (67%, n=6) and broccoli (56%,
n=5). For Dagana Dzongkhag, it was cabbage (89%, n=8), cauliflower (56%, n=5), radish (44%, n=4),
green bean (33%, n=3) and broccoli (22%, n=2). For Gasa Dzongkhag, the five most promoted vegetable
crops were broccoli (100%, n=3), bulb onion (100%, n=3), cabbage (67%, n=2), green bean (67%, n=2),
and radish (33%, n=1).

3. 2.3.2. Most promoted/potential fruits and nuts crops

The five most promoted fruits and nuts were peach (49%, n=21), mango (47%, n=20), mandarin (40%,
n=17), pears (40%, n=17) and soft shell walnut (37%, n=16). The average (in %), the reason for promotion
of these crops were easy to market (15%), high yield (13%), easy to cultivate (10%) and competitive
advantages (4%). However, the information is based on the data from four districts only as there was no
information from respondents of Gasa Dzongkhag. The top five fruits and nuts crops for Punakha
Dzongkhag were peach (70%, n=7), mango (50%, n=5), pears (50%, n=5), soft shell walnut (50%, n=5)

and avocado (40%, n=4).
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Table 3-10: Top five most promoted fruits and nuts in west central districts

Total Reason for promotion
Crop No % Easy to High Pest/ Disease Easy to Competitive
Cultivate | Yield Resistance Market advantages
Peach 21 49% 12% 21% 0% 14% 2%
Mango 20 47% 14% 7% 2% 19% 5%
Mandarin 17 40% 9% 9% 0% 19% 2%
Pear 17 40% 9% 16% 0% 9% 5%
Soft Shell walnut 16 37% 5% 12% 0% 16% 5%
Average reason for promotion (%) 10% 13% 0% 15% 4%

The top five fruits and nuts crops for Wangdue Dzongkhag were peach (66%, n=8), soft shell walnut (75%,
n=9), pears (66%, n=8), avocado (33%, n=4) and apple (33%, n=4). For Tsirang Dzongkhag, it was peach
(33%, n=3), mandarin (77%, n=7), banana (77%, n=7), mango (66%, n=6) and avocado (44%, n=4). With
regard to Dagana Dzongkhag, peach (33%, n=3), mango (77%, n=7), mandarin (66%, n=6), banana (55%,
n=5) and pears (33%, n=3).

Table 3-11: Dzongkhag wise top five most promoted fruits and nuts crops

Dzongkhag Five most promoted fruit and nuts crops

Punakha Peach (70%, n=7)
Mango (50%, n=5)
Pear (50%, n=5)
Soft Shell Walnut (50%, n=5)
Avocado (40%, n=4)

Wangdue Peach (66%, n=8)
Soft Shell Walnut (75%, n=9)
Pear (66%, n=8)
Avocado (33%, n=4)
Apple (33%, n=4)

Tsirang Peach (33%, n=3)
Mandarin (77%, n=7)
Banana (77%, n=7)
Mango (66%, n=6)
Avocado (44%, n=4)

Dagana Peach (33%, n=3)
Mango (77%, n=7)
Mandarin (66%, n=6)
Banana (55%, n=5)
Pear (33%, n=3)

3. 2.4. Most effective approach in horticulture technology promotion

The three most effective approach were model farm by systematic training (74%, n=32), integrated fruits
and vegetable development model (70%, n=30) and equal opportunities (67%, n=29). The least effective
approaches were field day/demonstration (33%, n=14) and crop competition/displays (9%, n=4).

Table 3-12: Most effective approach for horticulture technology promotion

Effectiveness
Total . .
Approach Very Effective Effective Neutral
No % No % No % No %
Model Farm by Systematic Training 32 74% 25 58% 7 16% 0 0%
Integrated Fruits and vegetable development model 30 70% 19 44% 8 19% 4 9%
Equal opportunity (Scattered) 29 67% 11 26% 14 33% 3 7%
Focus Village/Group 21 49% 14 33% 5 12% 2 5%
Field day/demonstrations 14 33% 5 12% 9 21% 0 0%
Crop competition/displays 4 9% 2 5% 1 2% 1 2%
Average effectiveness 13 29% 7 17% 2 4%

98



On the effectiveness of the approaches, 29% (n=13) rated the above listed approaches as very effective,
17% (n=7) as effective and 4% (n=2) as neutral.

(100% -
90% -
80% -

B Equal opportunity (Scattered)

® Model Farm by Systematic
70% - Training

0, .
60% M Integrated Fruits and
50% - vegetable development

o | model
40% Focus Village/Group
30% -

20%
10% -

0% -
\_ Punakha Wangdue Tsirang Dagana Gasa J

M Field days/demonstrations

Figure 3-9: Dzongkhag wise most effective approach in horticulture technology promotion

The most effective approach, as per the respondents from Punakha Dzongkhag, was an equal opportunity
(90%), followed by model farm by systematic training (80%). The least effective approach was focus
village/group (40%). In Wangdue Dzongkhag, the most effective approaches were model farm by
systematic training (83%) and integrated fruits and vegetable development model (83%). The least effective
approach was crop competition (8%). With regard to the Tsirang Dzongkhag, the most effective approach
was integrated fruits and vegetable development model (100%) and focus village/group (78%). The least
effective approach was crop competition (22%).

For Dagana Dzongkhags, the most effective approach was an equal opportunity (100%), followed by
model farm by systematic training (89%). The least effective approaches were focus village/group (11%)
and crop competition (11%). For Gasa Dzongkhag, it was focus village/group (100%) and model farm by
systematic training (100%). The least effective approach were field day/demonstrations (33%), equal
opportunity (33%) and integrated fruits and vegetable development model (33%).

3. 2.5. Training/ guidance provided to the farmers

3.2.5.1. Training/ guidance on vegetable cultivation provided to the farmers

The training/guidance provided to the farmers was led by the training on planting/transplanting (65%),
nursery management (63%), pest and disease control (58%) and water management (49%). The least
training provided were on seed production (9%), food preservation and processing (9%) and seed
processing/quality management (2%). Of the total training provided by the extension personnel, the
average modes of trainings were 41% lecture, 9% skill/practical and 50% with both lecture and practical

component. The average self-rating on effectiveness on the total training was very effective (17%), effective
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(55%), neutral (8%0), not effective (15%) and not answer (5%). Only 6% of extension personal were very
confident followed by, confident (21%) and neutral (2%). There was also who did not answer (3%).

Table 3-13: Trainings, effectiveness and confidence

Total Training mode Effectiveness Confidence

- . Very Very Not
Training Sublect Prg(\j/id needful Kr(;(évevle Skill | Both Effe E-ffe Neutral Ef?(le?:ttiv NA [ Confi Conl N | con N.A

ctive | ctive e dent | dent ral dent
Planting/Transplanting 65% | 65% | 39% | 11% | 50% | 21% | 71% 7% 0% 0% 12% | 44% 5% 2% 2%
Nursery Management 63% | 63% | 37% 4% 59% | 26% | 56% | 15% 4% 0% 16% | 28% 5% 2% 0%
Pest& Disease Control 58% | 58% | 64% 8% 28% | 20% | 64% 8% 4% 4% 7% 30% 7% 7% 7%
Water Management 49% | 49% | 38% | 10% | 52% | 19% | 76% 0% 0% 5% 5% 35% 7% 0% 2%
Soil Management 42% | 42% | 28% 6% 67% 6% 78% 6% 0% 11% 5% 30% 2% 0% 5%
Harvest/Post Harvest 37% | 37% | 31% | 25% | 44% | 25% | 56% 6% 6% 6% 5% 21% 2% 5% 5%

Variety & character of Crops 30% | 30% | 69% 8% 23% 8% 69% | 23% 0% 0% 2% 19% 7% 0% 2%

Wild Animal Control 28% | 28% | 67% 8% 25% | 33% | 58% 0% 0% 8% 7% 14% 2% 2% 2%
Seed Production 9% 9% 25% | 25% | 50% 0% 75% 0% 25% 0% 0% 5% 0% 2% 2%
Food Preserv./Proces. 9% 9% 50% 0% 50% | 25% 0% 25% | 25% | 25% 2% 0% 2% 2% 2%

Seed Proces./quality manage. 2% 2% 0% 0% | 100% | 0% 0% 0% | 100% | 0% 0% 0% 0% 2% 0%

Average 36% | 36% | 41% 9% 50% | 17% | 55% 8% 15% 5% 6% 21% 4% 2% 3%

Regarding Punakha Dzongkhag, most of the trainings were on pest and disease control (70%) followed by
variety and characteristic of crops (50%), planting and transplanting (50%) and nursery management
(50%). The least training was on harvest/ post-harvest (20%) and soil management (10%). No training was
provided on seed production, seed processing and quality management and food preservation/processing.
For Wangdue Dzongkhag, it was on pest and disease control (67%). The least training was on seed
production (8%), seed processing and quality management (8%), and food preservation/processing (8%).
For Tsirang Dzongkhag, most of the trainings were provided on nursery management (100%), planting and
transplanting (89%) and water management (89%).The least trainings were provided on harvest/ post-
harvest (11%) and food preservation/processing (11%). No training was provided on seed processing and
quality management. For Dagana Dzongkhag, the maximum trainings were provided for nursery
management (78%) and planting/transplanting (78%). The least training was on wild animal control (11%).
For Gasa Dzongkhag, the maximum training provided was on pest and disease control (100%), followed by
soil management (67%), harvest/post-harvest (67%), seed production (67%), food processing/ processing

(67%), planting/transplanting (33%) and wild animal control (33%).
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Figure 3-10: Dzongkhag wise training on provided vegetable cultivation
3.2.5.2. Training/ guidance fruits and nuts cultivation provided to the farmers

The maximum training on fruits and nuts cultivation was provided on pruning/ training (53%), followed by
planting/transplanting (49%) and pest and disease control (40%). A very few training were provided on
seed production (5%), seed processing/ quality management (5%), food preservation and processing (5%).
On the total trainings provided, the mode of the training was lecture (25%), skill/practical (16%), and both
lecture and practical (59%). The average self-rating on the effectiveness of the trainings that were provided,
it was very effective (23%), effective (43%), neutral (9%), not effective (11%), and no answer (14%). The
confidence of the extensional personal of the subject of the trainings were very confident (3%), confident
(16%), neutral (25), not confident (2%) and not answer (2%).

The maximum training on fruit and nuts cultivation provided by the Punakha Dzongkhag was on variety and
characteristic of the crop (40%), pruning /training (40%), grafting/top working (40%), and pest and disease
control (40%). No training was provided on fruit thinning and water management. The same in Wangdue
Dzongkhag was on pruning/training (58%), grafting/top working (50%), and water management (50%). The
least training was provided on variety and characteristic of crops (8%), nursery management (8%), fruit
thinning (8%), seed production (8%), seed processing/ quality management (8%) and food preservation/

processing (8%).

Regarding Tsirang Dzongkhag, it was on pruning/training (89%), nursery management (78%) and planting/
transplanting (78%). Least training was provided on harvest/post-harvest (8%). No trainings were provided
on variety and characteristic of the crop, seed production, seed processing/ quality management, and food
preservation/ processing.

In Dagana Dzongkhag, it was on nursery management (78%) and planting/transplanting (67%). The least
training was provided on grafting/ top working (22%) and fruit thinning (22%). No trainings were provided on
seed production, seed processing/ quality management, and food preservation/ processing. There was no

training on fruits and nuts production provided to the farmers by extension personal on In Gasa Dzongkhag.
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Figure 3-11: Dzongkhag wise training on fruits and nuts production provided to the farmers

3.3. Problems and constraints

The top problem/constraints for west central Dzongkhags, as per the extension personals, in

implementation of activities were limited equipment/tools (72%, n=31) and limited knowledge/skill (67%,

n=29). The least problems/ constraints were natural hazards (2%, n=1) and other (2%, n=1).

For Punakha Dzongkhag, the top problem/constraints were limited knowledge/skill (90%, n=9) and limited

equipment/tools (80%, n=8). The least constraints/problems were uncontrollable pest/disease (10%, n=1),

availability of seeds and seedlings (10%, n=1), ad-hoc assignments (10%, n=1) and wild animal damage

(10%,
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Figure 3-12: Problem and constraints in implementation of activities in Dzongkhag (%)

In the case of Wangdue Dzongkhag, it was limited equipment/tools (92 %, n=11) and limited budget (67%,

n=8). The least constraints/problems were un-cooperative farmers (8%, n=1) and natural hazards (8%,

n=1).



With regard to Tsirang Dzongkhag, limited budget (100%, n=9) and water shortage (89%, n=8) were the
top problems. For Dagana Dzongkhag, the top constraints/ problems were limited equipment/tools (78 %,
n=7) and limited knowledge/skill (89%, n=8). For Gasa Dzongkhag, the top constraints/problems were

limited materials (67%, n=2) and limited transportations (67%, n=2).
3.4. Training needs
3.4.1. Training needs in vegetable cultivation

Five subjects out of 12 listed subjects selected by respondents. The most training required, on vegetable
cultivation as per the extension personal, were on planting/transplanting (49%, n=21), variety and
characteristic of the crop (44%, n=19), and soil management (44%, n=19). The percentage shares of each
subject were through the total summation of maximum five mentioned subjects by each respondent
converted into percentage likewise. The least required training was on farmers group management (21%,

n=9) and preservation/processing (14%, n=6).

From among those who responded to the need for training, 44% wanted the training to be just on lecture
mode, 11% on just the practical mode and 45% wanted the training to have both lecture and practical

component on average.

Regarding the needfulness of the training, in average, 17% of the respondents felt it was very much

needed, 14% felt it was needed and 1% wanted to attend if there was an opportunity.

Table 3-14: Training needs on vegetable cultivation

Total Training mode Needfulness
. Vel .
Subject No. % | Knowledge | Skill | Both Mug] Needed Ifcﬂgzgecés NA
Needed

Planting/Transplanting 21 49% 38% 10% | 52% 26% 23% 0% 0%
\é?élséy and characteristic of 19 44% 3204 21% | 47% 26% 19% 0% 0%
Soil Management 19 44% 37% 11% | 53% 14% 28% 2% 0%
Marketing 17 40% 53% 0% | 47% 19% 14% 5% 2%
Nursery Management 16 37% 31% 6% | 63% 19% 19% 0% 0%
Harvest/Post Harvest 16 37% 44% 19% | 38% 14% 23% 0% 0%
Wild Animal Control 13 30% 38% 8% | 54% 21% 7% 2% 0%
Seed Production 13 30% 69% 8% | 23% 19% 9% 2% 0%
Water Management 12 28% 58% 17% | 25% 19% 7% 2% 0%
Pest & Disease Control 10 23% 40% 20% | 30% 5% 19% 0% 0%
Seed Proces./quality manage. 10 23% 40% 10% | 50% 16% 5% 2% 0%
Farmer's Group Management 9 21% 44% 0% | 67% 14% 7% 2% 0%
Preservation/Processing 6 14% 50% 17% | 33% 7% 7% 0% 0%
Average 44% 11% | 45% 17% 14% 1% 0%
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Figure 3-13: Dzongkhag wise training needs on vegetable cultivation (%)

For Punakha Dzongkhag, the training need for vegetable cultivation was led by nursery management
(80%). The least required trainings were on wild animal control (10%), harvest/post-harvest (10%),
preservation/processing (10%) and soil management (10%). For Wangdue Dzongkhag, it was led by seed
production (75%). The least training requirements were on planting/transplanting (25%), wild animal control

(25%) and farmers’ group management (25%).

With regard to Tsirang Dzongkhag, it was led by water management (33%) and harvest/ post-harvest
(33%). The least training requirements were on variety and characteristic of crops (11%), nursery
management (11%), planting/transplanting (11%), pest and disease control (11%), wild animal control

(11%), seed production (11%), seed processing/quality management (11%) and marketing (11%6).

For Dagana Dzongkhag, the requirements were on soil management (67%) and pest/disease control

(67%). The least training was required for seed processing/quality management (11%).

Gasa Dzongkhag requirement for training in vegetable cultivation was on variety and characteristic of crops
(100%), planting/transplanting (100%), pest and disease control (100%) and soil management (100%).
There was no training requirement for seed production, harvest/ post-harvest and seed processing/ quality

management.
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3.4.2. Training needs in fruits and nuts cultivation

Table 3-15: Training needs in fruits and nuts cultivation

Total Training mode Needfulness
Subject oo | o | K% | g | son | men | Needed | e | na
dge Needed chance

Pruning/Training 25 58% 44% 4% 52% 35% 23% 0% 0%
Grafting/Top-working 23 53% 35% 8% 57% 30% 16% 7% 0%
Nursery Management 21 49% 38% 5% 57% 35% 7% 2% 2%
Planting/Transplanting 20 A7% 30% 5% 65% 30% 16% 0% 0%
Soil Management 18 42% 28% 6% 66% 26% 16% 0% 0%
Pest & Disease Control 15 35% 40% % 53% 16% 14% 2% 0%
Fruit Thinning 13 30% 31% 0% 69% 14% 12% 5% 0%
Water Management 12 28% 33% 0% 67% 12% 16% 0% 0%
Variety & characteristic of Crops 10 23% 80% 0% 20% 0% 7% 2% 2%
Harvest/Post Harvest 9 21% 44% 0% 56% 14% 5% 2% 0%
Food Preserv./Proces. 9 21% 44% 23% 33% 21% 0% 0% 0%
Marketing 9 21% 67% 11% 22% 16% 2% 2% 0%
Seed Production 8 19% 50% 12% 38% 7% 12% 0% 0%
Seed Proces./quality manag. 5 12% 40% 0% 60% 7% 5% 0% 0%
Farmer's Group Manage. 5 12% 20% 20% 60% 9% 2% 0% 0%
Wild Animal Control 2 5% 0% 100% 0% 2% 0% 2% 0%
Average 39% 13% 48% 17% 10% 2% 0%

Selected max 5 subject out of 12 listed subjects per respondents, the maximum training requirement for

fruits and nuts cultivation, from extension officers, were on pruning/training (58%, n=25) and grafting/top

working (53%, n=23). The least training requirement were on seed processing/ quality management (12%,

n=5), farmers group management (12%, n=5) and wild animal control (5%, n=2). On the training mode from

the responded answered training is needed (total of “very much need” “need” and If there is chance) of this

particular question, 39% wanted the training to just lecture alone while 13% and 48% wanted the training to

be just practical, and with both lecture and practical components respectively. Regarding the needfulness of

the training, in average, 17% felt that the trainings were very much needed, 10 % felt it was needed, and

2% wanted to attend if there was the opportunity.
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Figure 3-14: Dzongkhag wise training needs for fruits and nuts cultivation
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For Punakha Dzongkhag, the most needed training on fruits and nut cultivation was on pruning and training
(90%). The least required training was on seed processing/quality management (10%), food

preservation/processing (10%), and marketing (10%).

For Wangdue Dzongkhag, the most needed training was on pruning/training (67%) and the least training
needed was on farmer's group management (8%). There was no training requirement for wild animal
control (0%).

The most needed training on fruit and nuts cultivation for Tsirang Dzongkhag were pruning/training (33%),
water management (33%) and harvest/ post-harvest (33%). The least training needed was on variety and
characteristic of the crops (11%), planting/transplanting (11%), fruit thinning (11%), pest/disease control
(11%), wild animal control (11%), seed production (11%), seed processing/quality management (11%) and
marketing (11%).

For Dagana Dzongkhag, the most needed training was on planting/transplanting (100%). There was no
training requirement for wild animal control, seed production, seed processing/quality management and

marketing (0%).

For Gasa Dzongkhags, all the respondents marked nursery management, fruit thinning,
planting/transplanting, pruning/training, grafting/top working, soil management and water management as

most needed (100%). There was no training requirement for the rest of the subjects.

3.5. Expectations from IHPP-JICA/Bajo

Most of the expectations expressed by the respondents were on except one which was on working tools.

¢ Training with demonstration on all aspect for fruit trees cultivation such as
training, pruning, grafting, budding etc.

e Training and guidance on off season vegetable production.

e Technical capacity building on various aspects of vegetables cultivation
e Supply of basic working tools like grafting knife, pruning saw etc.

e Ex-country training/study tour

Training/guidance on pest and disease control of fruits and vegetables
¢ Training with demonstration on all aspect for fruit trees cultivation such as
training, pruning, grafting, budding etc.
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Annexture 2
Questionnaire for Baseline Survey of IHPP/JICA (Farmers Part A: General Information

Date Surveyor/Interviewer
1 Information of the Respondent/Household
1-1 |Name Gender Male O Female O
1-2 |Village Age
1-3 |Gewog Phone No.
1-4 |Dzongkhag E-Mail (Optional)
1-5 |House No. Thram No
1-6 |Education level (Tick) Non [J ci~-60| C1~80 | C1~100| Cc1~1201 Degree/more [J
1-7 |Walking distance from Road head Km **From |Farm roadO Feeder road Highway [
1-8 |Distance from nearest market Km *From  [Farm road] Feedg rad |\ ohway [l
1-9 |Altitude of farm
2 Information of the Household Head
2-1 [Name 2-4 Gender Male O Female O
2-2 |Occupation 2-5 Age
2-3 [Phone No.
2-7 |Education level (Tick) Non O cil~-60| Cc1-80O0 | C1~100| C1~120O Degree/more [J
3 Information of Household Members
3-1 Family Members
Total family members under following age category (Including household head)
*IViembers living within the same housenold Including children/dependent studying outside and Inside the
country
Male Female Total
(1) |0~5yearsold Nos Nos Nos
(2) |6~13 years old Nos Nos Nos
(3) |14~20 years old Nos Nos Nos
(4) |21~40 Years old Nos Nos Nos
(5) |41~60 Years old Nos Nos Nos
(6) |Above 61 years old Nos Nos Nos
Total Nos Nos Nos
4  Land Holding and Agriculture Activities (See "Units Conversion Tables RNR Census 2009)

Part A

Total Land | Acre
Wet Land | Acre *If fallow, what are the reasons?
Cultivated Acre (Enter all relevant reason No. from provided
below)
Leased out Acre 1: Labour shortage, 2: Wild Animals, 3: Market
_ Access/Remoteness, 4: Lack of irrigation,
Leased in Acre 5: Not suitable for farming, 0.N.A
*Fallow Acre /
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Dry Land Acre *If fallow, what are the reasons?
Cultivated Acre béIIEOr::I(;r all relevant reason No. from provided
Leased out Acre 1: Labour shortage, 2: Wild Animals, 3: Market
Access/Remoteness, 4: Lack of irrigation,
Leased in Acre 5: Not suitable for farming, 0.N.A
*Fallow Acre rd
Water/Irrigation availability (*Check either)
*Water Sufficiency 1. Sufficient O 2. Not sufficient O
Water Source 1. Rain O *2. 0wn O **3. Commu O
*If 2. Own, availability 1. Perennial O 2. Seasonal O
** |f community, managed by 1. Group O 2. LC/LG O 3. Gov. O
availability 1. Perennial O 2. Seasonal O
Farm Machineries and Facilities
I N Ownership Source (Brought or Received from Supporter)
tems 0s 7 * .
rovann | soroup JP2090%0) AMC | 20 | e
Tractor Nos O O O O O O
Power tiller Nos O O O O O O
Reaper Nos O O O O O O
Oil expeller Nos O O O O O O
Rice huller Nos O O O O O O
Paddy thresher Nos O O O O O O
Water pump Nos O O O O O O
Dryer Nos O O O O O O
Flour mill Nos O O O O O O
Electric Fence Nos O O O O O O
( ) Nos O O O O O O
* Such as NPHC, NPPC, etc.
Mobility/Vehicle
Truck Nos
Car Nos
Motorbike Nos
Bicycle Nos
Household annual inco| No. of Ell:wgi;l]l;embers Total Annual Income Nu.
*Agriculture (Total) Nos|Annual Income Nu.
Government Service Nos|Annual Income Nu.
Private enterprises Nos|Annual Income Nu.
Self-owned business Nos|Annual Income Nu.
**Day worker (Labour) Nos|Annual Income Nu.
Pension Nos|Annual Income Nu.
Remittance Nos|Annual Income Nu.
Others Nos|Annual Income Nu.

Part A

* To be added up from Agricultural activities in Part B.
* Excluding labour exchange with Neighbours..

110




LEL

g Hed

B/ B/ nN ( ) O B/ oe Oa/d1« oe 0a/07« ysipey
B/ B/ NN ( ) O B/ oe 0a/07« oe Oa/071« lamoyjiinen
B/ B/ nN ( ) O B/ oe Oa/01« oe 0a/0O7« abeqqe) asaulyD
B/ B/ NN ( ) O B/ oe 0a/07« oe Oa/01« abeqqed
B/ B/ nN ( ) O B/ oe Oa/01« oe 0a/0O7« I|02201g
WToUT [ (9T
(un/nN) (un/nN) (NN) (on)  |dwnsuon ) (219v) (210v)
winWIUIN wnwixep aWooU| [enuuy pue Aig pueTism sdoiD
. 10BN« SWOoH uononpo.d [eloL
(‘NN ®) @oud buljes Bunaxren 1044« [ 105 pareaning ur pajeAnind
18Y10 0T ‘gD4d/preA uonony ;g ‘s1oaloid :8 ‘uonninsul snoibljay :/ ‘|ooyds 9 ‘lopuap/isAng g -
(910 ‘ofeg ‘nydejeo ‘nydwiyl) AIO Big iy 19BN PUSHOIM/UMOL € ‘IOYIEIN SPIS-PEOY Z ‘SINoquBlaN T| oo
210y pueT [eiol a|qei1aban. T-2-T
210y pueT [eiol doup ainynonioH z-I
nN awoouj [el1o0l J9]e| S1990Yy 0} JISAUO0D USY) ‘S[ewIo9(] 40 sopSueT] Jayl YOI %
B3/ B3/ nN ( ) O B/ oe 0a/07« oe Oa/01« ( ) 18yi0
B/ B/ NN ( ) O ] oe Oa/O7x oe Oa/O« IO prelsniy
B3/ B3/ nN ( ) O B/ oe Oa/d« oe 0a/07« eAesse)
B/ B/ NN ( ) O ] oe Oa/O7x oe Oa/O« Jeaymxong
B3/ B3/ nN ( ) O B/ oe Oa/d« oe 0a/07« aziew
] ] NN ( ) O ] oe Oa/O7x oe Oa/O7« TeayMm
B/ Y]] NN ( ) O B/ oe 0a/0« oe mle//mpM (Buiddoin ) 991«
] ] NN ( ) O ] oe Oa/O7x oe Oa/O7« (Buiddoin T) 891«
ToUT [ (9T
(un/nN) (un/MN) (NN) (oN) | dwnsuon 6%) (310v) (310v)
wnuwiuin wnuwixen aWwodUu| [enuuy pueq lig pueTism sdoiD
. 190JBIN« 9WOoH uononpo.ud [e1oL
(‘NN @) @9ud bules Bunaxei 404 41 « 10§ paYRARIND ur payeAnnd
=Jte)v/ pue [elol doip pieid 1-T

*019 ‘A19A0031 Bulj|i 821y ‘UOISIBAUOD 11U 10} 82UBIBB) 38S «

I1BY10 0T ‘gD4/preA uonony ;g ‘s1oaloid :8 ‘uonninsul snoibljay :/ ‘|ooyds 9 ‘lopudap/isAng g
(‘018 ‘ofeg ‘nydajao ‘nydwiyl) AnD Big &7 193N PUSHIIM/UMOL i€ 19XIBIN pIs-peoy iz ‘sinoqybiaN :T

N FISTA|

(018 *aoud Bul|eS ‘awoou| [enuuy ‘UoNINPOId “ease uoleAnnD) SaNANDY ai1nnouby e |1 ases|d

Sa11IANOY [einNo1IbY g 1ed

sdoip psreAnind 1

(slawueq) vOIr/ddHI 10 Aeains auljaseg Jo) allreuuonsand



¢l q Hed

B/ Y] NN ( ) O Y] oe Oa/07« oe Oa/07« pinob pajulod
B/ B/ nN ( ) O B/ oe Oa/0« oe Oaq/O« pinoiB abpiy
B/ B/ nN ( ) O B/ oe Oa/0« oe Oaq/O« pinob auidg
B/ B/ NN ( ) I (Y] oe 0a/Ox oe 0a/O7x pinob axeus
B/ Y] NN ( ) O ] oe 0a/07« oe Oa/07« panob Jsnig
B/ Y] NN ( ) O ] oe 0a/07« oe Oa/07« pinob smog
B/ B/ NN ( ) O B/ oe Oa/O« oe Oa/O« (ve|d) sueag samaas
B/ Y] nN ( ) O ] oe 0a/d7« oe Oa/O« ueag ehos
B/ Y] nN ( ) O ] oe 0a/d7« oe Oa/O« ueag pay
B/ B/ nN ( ) O ] oe Oa/0« oe Oa/O« (usa19) ueag Bunp
B/ Y] nN ( ) O ] oe 0a/d7« oe Oa/O« ueag usaI9
B/ Y] nN ( ) O ] oe 0a/d7« oe Oa/O« ueag Asupiy
B/ Y] nN ( ) O ] oe 0a/d7« oe Oa/07« (Aa10Q) 111UD
B/ Y] nN ( ) O B/ Je Oa/0« oe Oa/O« o
B/ Y] nN ( ) O B/ Je Oa/0« oe Oa/O« uoluo Bulyoung
B/ Y] nN ( ) O B/ Je Oa/0« oe 0a/07« uojuo Buuds
B/ Y] nN ( ) O B/ Je Oa/0« oe mle//mpM (qing) uouo
B/ Y] nN ( ) O B/ Je Oa/0« oe 0a/07« usaib asaueder
B/ B/ nN ( ) O B/ Je Oa/d1« oe 0a/07« (Bees) usaib preisniy
B/ Y] nN ( ) O ] oe 0a/O7« oe Oa/O« yoeulds
B/ ] NN ( ) O ] oe 0a/d7« oe Oa/O« lapuenod
B/ ] NN ( ) O ] oe 0a/d7« oe Oa/O« aonne]
] B/ nN ( ) O B/ oe 0a/d7« oe Oa/O« ead
B/ ] NN ( ) O ] oe 0a/d7« oe Oa/O« 1oueD
] B/ nN ( ) O B/ oe 0a/d7« oe Oa/O« diwiny
(mun/mnN) (Mun/NN) (NN) Mwﬂ_,wp L&”mnm S B (210V) (o10v)
wnuwiutin wnuwixew aWwodUu| [enuuy 1O SO pueq Aig pueT s sdoiD
(‘NN @) e9ud Bules ‘Bunaxten 1o} J| « »;E paIEAIIND uononpo.ud [elol o perennIng
19YlO 0T _m“un_\U._m\A uonony 6 .wuow.—o._n_ ‘8 _co_usu_uwc_ m:o_m__ww_ A ._oosow 9 .._O_ucw>\._m>3m e .
(-o10 “ofeg ‘nydejes ‘nydwiy) A0 B1g i 19BN PUSYIIM/UMOL € ‘19BN OPIS-PEOY 7 ‘SinoquBlon T| o oN




€Ll

g Hed

NN aWwodUu| |el10|
] B/ nN ( ) O B/ oe Oa/01« oe 0a/0O7« ( )
B/ B/ NN ( ) O B/ oe Oa/d« oe 0a/07« Wo0IYsSN|A axelys
] B/ nN ( ) O B/ oe Oa/01« oe 0a/07« woouysniy 181sA0
B/ B/ nN ( ) O B/ oe Oa/O« oe 0a/07« ouBwINL
] B/ nN ( ) O B/ oe Oa/01« oe 0a/07« wowrepied
B/ B/ nN ( ) O B/ oe Oa/O« oe 0a/07« 1abuin
Y] B/ nN ( ) O B/ oe Oa/01« oe 0a/07« alres
T [ (9T
(un/nN) (un/nN) ("N) Con) | dwnsuon 6) (310v) (310v)
winwiuiN wnwixenw aWod2U| [enuuy puet lig pueTtisam sdoiD
. 1IN, | SwoH uononpo.d [eloL
(‘NN @) @2ud bBules Bunoxrei 404 41 sb} payennin0 ul pateAnnd
J1BY10 0T ‘gD4/preA uonony ;g ‘s1oaloid :8 ‘uonninsul snoibljay i/ ‘|ooyds :9 ‘Iopuap/isAng g Joe
(-o10 “ofeg ‘nydejes ‘nydwiy) A0 B1g i 19BN PUSYISM/UMOL € ‘19BN OPIS-PEOY 7 ‘SinoquBlen T| oo
aIoy pue el douD felnsnpul g-z-1
DZ mEOoC_ _muO._. 493}e| Si8dy 0] HSAUO0D usyl} .m_mE_ooD 410 mo_..vm:ml_ A9Y3ie XOI] *
B/ B3/ nN ( ) O B/ oe Oa/O« oe 0a/07« ( )
B/ B/ NN ( ) O B/ Je Oa/O7« oe Oa/d« Jaqunon)d
\vjewe])
B/ B/ nN ( ) o (b oe /07« oe Da/t« orewo| aa.|
B/ B3/ nN ( ) O B/ oe Oa/O« oe 0a/07« olejod
B/ Y]] NN ( ) O B/ oe 0a/07« oe Oa/01« snbe.edsy
B/ B/ nN ( ) O B/ Je 0a/O« oe Oa/O1« UOIBIN 48T/
B/ B/ nN ( ) O B/ oe Oa/d1« oe 0a/07« ysenbs
Y] B/ NN ( ) O B/ oe Oa/d1« oe 0a/07« upidwing
] B/ NN ( ) O B/ oe Oa/d1« oe 0a/07« 1abuy ApeT
] B/ NN ( ) O B/ oe Oa/d1« oe Oa/dO« olewo]
] B/ NN ( ) O B/ oe Oa/d1« oe 0a/07« [eluug
] B/ NN ( ) O B/ oe Oa/d1« oe 0a/07« pino9 sieddis
(mun/nN) (Mun/nN) (NN) IA.gomz:vp L&”mnm S 6%) (219v) (a10v)
wnuwiuin wnuwixen aWwodUu| [enuuy A pueq Aig pueTism sdoiD
. 1)/e|N, | SWoH uononpo.d [eloL
(NN @) @oud buyes Bunastrei 40} Ji s parennind ul pateAnnd

18Y10 0T ‘gD4d/preA uonony ;g ‘s1oafold :8 ‘uonninsul snoibljay ;7 ‘|ooyds 9 ‘lopudp/isAng g
(‘018 ‘ofeg ‘nydaja ‘nydwiyl) AnD Big v 193N PUSHIIM/UMOL i€ 1XIBIN pIs-peoy iz ‘sinoqybiaN :T

J9)Ie\




143" q Hed

By SON 1eak _Em> 1eak _Em>
B/ B/ NN ( ) O O nujem 1ays plieH
‘SON ‘SON
By SON 1eak _Em> 1eak _Em>
B/ B/ NN ( ) O m| wn|d
‘SON ‘SON
By SON 1eak _Em> 1eak _Em>
B/ B/ nN ( ) O O uowwisIad
‘SON ‘SON
By SON reak _me> reak _me>
B/ B/ NN ( ) O O NU Uedad
‘SON ‘SON
By SON 1eak _me> 1eak _me>
B3/ Y] NN ( ) O O lead
‘SON ‘SON
By SON 1eak _me> 1eak _me>
B/ B/ NN ( ) O O yoead
‘SON ‘SON
By SON 1eak _me> 1eak _me>
B3/ Y] NN ( ) O O nuezeH
"SON "SON
By SON 1eak _:mmi 1eak _:mmi
B3/ Y] NN ( ) O O nusay)d
"SON "SON
By SON 1eak _:mmi 1eak _:mmi
B/ B/ nN ( ) O O 100udy
"SON "SON
By SON 1eak _:mmi 1eak _:mmi
B3/ Y] NN ( ) O O a|ddy
‘SON ‘SON
By SON 1eak _:mm\ﬂ 1eak _:mm\ﬂ
B/ Y] NN ( ) O O puow|y
‘SON "SON
«UaUL [ (P
mmﬂ\_m“/_v MMH\_HW_V mEoom_zvm:cc (ON) - dinsuod ®M) u (SoN) %Mﬂﬂw Hmwwm,mw; %Mﬂﬂw Hmwwmww\r [E907Tex SleN
UIN XeN I V| 1oouens | swon onoNpoIY soal] doin
(NN @) 19BN Ure . [eloL 5
SON) Bulrea Aale
2911d Buljjes ‘Bunexrein 1o} Ji « 10} PRIEAIND (SON) Buireag 10N (soN) buuesg 19LBA
|eooT, Dv_o?. 10 mouy Aay Ji sweu |1 ,, *010 ‘A1an09a1 Buljjiu 831y ‘UOISISAUOD UM IO} 99UBIB)BI 89S 4
. J18Y10 0T ‘gD4/preh uonany ;6 ‘s1oslold g ‘uonniisul snoibijgy :/ ‘l00Yds 9 ‘lopuap/iahng g 1oNIeN
("018 ‘oleg ‘nydsjeo ‘nydwiy ) AuD Big v ‘19xIeN PUBYSSM/UMOL (€ ‘19X BpIS-peoy iz ‘sinoqubieN (T|

SINN pue siini4 £-g-T



GL1

g Hed

By SON 1eak _:mm> 1eak _:mm>

B/ B/ NN ( ) 0 oon oon O obue
By SON 1eak _:mm\ﬂ 1eak _:mm\ﬂ

B/ B/ nN ( ) O oon oon O IYoUT
By SON 1eak _:mm\ﬂ 1eak _:mm\ﬂ

B/ B/ nN ( ) 0 oon oon O eueueg
By SON 1eak _Ew\ﬂ 1eak _Ew\ﬂ

B/ B/ nN ( ) O oo oon 0 N4 uoissed
By SON 1eak _Ew\ﬂ 1eak _Ew\ﬂ

B/ B/ NN ( ) 0 oo oon O ojawind
By SON 1eak _Ew\ﬂ 1eak _Ew\ﬂ

B/ B/ nN ( ) O oo oon O (ebueiQ) uuepuep
By SON 1eak _Ew\ﬂ 1eak _Ew\ﬂ

B/ B/ NN ( ) O oo oon O uows / awi
By SON 1eak _Ew\» 1eak _Ew\»

B/ B/ nN ( ) O oo oon O aleuelBawod
By SON 1eak _Ew\» 1eak _Ew\»

B/ B/ nN ( ) O oo oon O eAeno
By SON 1eak _Ew\» 1eak _Ew\»

B/ B/ nN ( ) O oo oon O opesoAY
By SON Jeak _Em\n Jeak _Em\n

B/ B3/ NN ( ) O -~ -~ O I
By SON Jeak _Em\n Jeak _Em\n

B/ B3/ NN ( ) O -~ oon O INufem |jpys 4os

U9 011 ) -
(NN | Gunmn) (nN) tﬁoz_up %Eﬂm.&o son) | ©OY) | (8Bv) | (abv) ©0Y) | so | wen
WNWILIA | WNWIXe | awioou fenuuy | w5 o) o_mw__m%n_ so01] 159p|0  |1sebunoA | 1sepio 159BUNOA dois
(NN @) 1N Ure . [eloL
2011 Bues ‘BUNONIEN 10} I + \‘_o,. pareAnnd (soN) Buueag 10N (soN) Buueag Aouen
’ J18Y10 0T ‘gD4/preh uonany ;6 ‘s1oslold :g ‘uonniisul snoibijgy :/ ‘l00Yds 9 ‘lopuap/iahng g 1oNIeN

(‘018 ‘ofeg ‘nydaja ‘nydwiyl) AnD Big v 193N PUSHIIM/UMOL i€ 1XIBIN pIs-peoy iz ‘sinoqybiaN :T




9l q Hed

nN awoou| [e1oL
By SON 1eak _Ew\ﬂ 1eak _Ew\ﬂ ( )
3 B n O
M N/ N ( ) | — — 19410
By SON 1eak _Ew\ﬂ 1eak _Ew\ﬂ ( )
3 B n O
M N/ N ( ) | — — 19410
By SON 1eak _Ew\ﬂ 1eak _Ew\ﬂ
B/ B/ nN ( ) O O sadeio
"'SON "'SON
By SON 1eak _Ew\» 1eak _Ew\»
B/ B/ nN ( ) O O Auagmens
"'SON "'SON
By SON 1eak _Ew\» 1eak _Ew\»
B/ B/ NN ( ) O O a|ddy auld
"'SON "'SON
By SON 1eak _Ew\» 1eak _Ew\»
B/ B/ NN ( ) m| O efeded
"'SON "'SON
By SON Jeak _Em\n Jeak _Em\n
631/ B3/ nN ( ) O O NN B3Iy
"'SON "'SON
By SON Jeak _Em\n Jeak _Em\n
B/ B/ NN ( ) O | uni4 xoer
"'SON "'SON
UYL [ (O¥oIL) -
mmm\_”__é mmﬂ\_”m_ v m&oom” zw%cc (ON) ~jdunsuod) g, | (SON) Hmww_w Hw%mﬂw\r Hmww_w m%ﬂf (890 | SHEN
N IXeN I v IENTLEITM QWwoH onONPoId saall doid
(‘'nN @) 19JeN ure : [elol 6 £
2011 Bues ‘BUNONIEN 10} I + 1o} pareAnnd (soN) Buureag 10N (soN) Buueag AETIETN
’ J18Y10 0T ‘gD4/preh uonany ;6 ‘s1oslold :g ‘uonniisul snoibijgy :/ ‘l00Yds 9 ‘lopuap/iahng g 1oNIeN
(-018 ‘ofeg ‘nydsjeo ‘nydwiy) AuD 6ig v ‘19xIeN PUBYSSM/UMOL (€ ‘19MIBIN BpIS-peoy iz ‘sinoqubieN (T|




L1

g Hed

NN awoou| [eloL
peaH/63/ ©®92ud| NN awoou| [enuuy speay sioy10 ()
peaH/by/ ®92ud| NN awWoou| [enuuy saysly AaysiH4 (9)
peaH/63/ ©®92ud| NN awoou| [enuuy speay (Bid)aums  (g)
sod/ peaH/6>/ ®@9a2ud| NN awWwoau| [enuuy speay Anpnod  (v)
(@ a2ud) uononpoid 663 104 pesH/ ©®921d| NN awoou| [enuuy speay daaysneos (g)
Iregq/ B3/ /i peaH/ @d2ud| NN 8Wodu| [enuuy speay Jreo/emed Area  (2)
aseayD | Janng NN | pesHy ®@92ud|'nN awodU| [enuuy speay 9SIOH
(@ 9214d) uonanpoud I 104 [pesH/ ®@92ud| NN awWwodu| [enuuy speay ojeyng
pesH/ ®@aoud|'nN awodU| [enuuy speay MOD/XO fewiuy ybneig (1)
s10npoud X201SaAI| S||9S Jaulie) aul | « MNO0ISaAIT ¥
nN awoou| [elol
O]
B/ B/ NN ( ) O % )
O]
B/ B/ NN ( ) O % )
BM
Y] B/ NN ( ) m| i )
«=USUL [ (51D
o_c\,ﬁﬁ_zv o_csﬁ\_ﬂzv mEonMn zw:cc (ON) | duinsuog (Bx) u (SoN) Hﬁmmoﬂﬂvu wawmﬂw\r Hﬁmmoﬂﬂvu Hmwwmﬂw> i SUWEN
‘ H v 1/eNy | BwoH ozow_uoi saal] doip
(NN @) 14BN Ureiy . fe1oL
o0ud Bues ‘BUNOYIEI 10} Il + 10} pareAnnd (soN) Buueag 10N (soN) Buureag Aouen
" 18Y10 0T ‘gD4/prek uondny g ‘sioaloid 18 ‘uonnusul snoibiay i/ ‘|ooyds (9 ‘opudaa/akng g e
("o18 ‘oleg ‘nydsjeo ‘nydwiy ) AuD Big v ‘19xIeN PUBYSSM/UMOL (€ ‘19MIBIN BpIS-peoy iz ‘sinoqubieN (T|
'018 ‘ue|d [euldIpaN ‘SUJB ‘WOO0JYSNIA SB YINS 1810} BY} WO} ISOAIRH
1sal04 '€



81l g Hed

NN SaNIANOY [eJn)nduby Wol) 8WOodU| [enuuy [el0] puelo

nN ployasnoH nN dnoio| swoou| fenuuy  |InN D|OYaSNoH [nN dnoio awooUu| fenuuy
Bunsxrew 2| O uononpolid ‘T O O Bunaxrenw 2| 0O uononpolid ‘T

dnoio Jo Auanoy dnoio jo Aunnoy

laqwiaiy 'z O laqwiaN pJeog'T| dnolo ul uonisod O O JloquisiN ¢ O quis\ preog'T dnoio uj uonisod

laquiay AjwreS jo aweN quia AjiweS jJo aweN

ON:Z O SOA T |palalsibay JeaA paysiqeis3 O ON:Z O SOA T pasarsifoy JeaA paysiiqeis3

aweN aweN

NN ployasnoH nN dnoio| swoou| fenuuy  |InN D|OYaSNOH [nN dnoio awooUu| fenuuy
Bunaxirew 'z| O uononpoid T m| O Bunaxrenw 2| 0O uononpolid ‘T

dnoio Jo Auanoy dnoio jo Aunnoy

laqwiaiy 'z O laquiay preog'T| dnolo ul uonisod O O JoqwisiN ¢ O quis\ preog'T dnoio uj uonisod

laquiay Ajlwred jo aweN quia Ajlwed Jo aweN

ON:Z O SOA T |pasalsibay JeaA paysiqeis3 O ON:Z O SOA T paiasifoy JeaA paysiiqeis3

aweN aweN

NN ployasnoH nN dnoio| swoou| fenuuy  |INnN D|OYaSNoH [nN dnoio awoou| fenuuy
Bunaxrew 'z| O uononpoid ‘T O O Bunexyew 2| 0O uononpolid ‘T

dnois jo Auanoy dnoio jo Auanoy

laqwiaiy 'z O lequiay pJeog'T| dnolo uil uonisod O O JaqwisiN ¢ O quisy preog'T dnoio ul uonisod

laquiay Ajlweo jo sweN quiaN Ajlweo jJo sweN

ON:Z O SOA T |pasalsibay Jea A paysiqeis3 O ON:Z O SOA T paia)sifoy JeaA paysiiqeis3

aweN aweN

‘Buimol|o) ay Jamsue ‘sak §|
_ O _ ON:Z _ O _ SOA T _ ¢dnouo siswe- Aue Jo Jaquiaw e siaquiaw AjiweS Jo Aue 1o noA aly
saAnoyY dnolo siswieq G




6L1

O Hed

DSNAUBBY uoISSIWWOD

aH/oad

Bomag/Beynbuozg

193/eW PUBX83N/UMO |

~ | < -] |-

~ | < -] |-

~| |||

~| |||

~| |||

18)Jew apis peoy

/

/

/

sinoqubBian/abe)ia u)

9dlidy

doiD

92lidy

doiD

90lldy doin

90lidx

doin

90lidx

doin

92lid 1un pue doi) Jo awep

Jejo1 ||8s

“"UOISIBAUOD JlUN 0} d2ualajal @3S "("oN ‘BY ‘Bo0T ‘60T ‘1) nun pue (NN) adld Ja1u3,

(sdouo Jolew g xew Jaju3)

ON:Z _

SOA T

¢doud yeymn re pue aidym ‘sehk y (1)
¢Bulpess/pass sa|geiabap [|9S nokog €-1-T

O

O

) 18I0

sinoqybiaN

siamolb Bulpaas/pasas

aslidiaiug arenld

BBy UOISSIWWOD/OSN

ojo|ojojojo

ojgojojojo
ojo|ojojojo

gjo(ojojofd

Oo|jgo|gjojojo

Oojg|ojo|o

oad

O

O O

N BN B RN EN1 B RN

( O

O

O

Beyxbuozg

SHleway

Z |O|ojojojojojo

<

‘0 Ajsires 10N g

[ennaN :g UBIYNS T

Z |\gjoojiojgfo

TON uoseay)
‘AJsies 10N :€

[ennan :z

paysnhes T

Anueny

Aendx

92In0S

?_aam 1eyl [je Jo "ON Ja1u3) sIayiO € ‘a@a1id YbiH :z ‘Aurend Jood “; suoseal ay) apinoid aseald ‘Anrend uo [paljsiies 10N :g] pa1oaalas nok | (2)

(Aldde jeyy e ooxol1 )

(uonenjeas Jueasjal }sow OOXI1] )

‘Auenp/Alend ay) ajenjeas ‘enoge ul saa i (T)

Anuend pue Aujeng jo uonenjeas z-T-T

(

) 18I0

sinoqybiaN

siamolb Bulpaas/pasas

aslidiaiug arenld

~~ |-

~~ |-

~ <<

~|<|~|~|-

~|<|-|-|-

U8By UOISSILWOD/DSN

oay

Beyxbuozg

9l d«

doiD

9l d«

do1D

30lidy doiD

9l dx

doiD

U dx

doiD

9211d 1un pue doi) Jo sweN

92IN0S

“*UOISISAUO0D UM 10} 9oUaI8Jal 893S “(8jpung “19d ““ON ‘B ‘600T ‘BOT "2'1) nun pue (NN) 8oud Jaud,
£1S092 JeyM 1e pue 82IN0S YdIYM Wolj ‘sak :_

O

onz | O

SOA T

(sdouo Jolew g xew Jaju3)
¢SI8y1o woly Buljpaas/spass a|qeiabap pani@daiaybnoq nok aneH T-1-T

Buipaag/spass

-1

UoneAnny o|qelabap T

SJawiieq ay)] JO Wa|q0id pue Sanss| palejay aiNNdiloH : D 1dvd




0ocl O Hed
O O O O O O O O O O
O O O O O O O O O O
O O O O O O O O O O
O O O O O O O O O O
O O O O O O O O O O
SIueISISog
(Anoads) Buiddoid Aejay all uoneuodsuel) 1saneH adlid/puewag ‘ aleAnn)
‘N : : y : : : aseas BIH : :
VN0 SIBYI0 "6 | 0} B|gEINS "8 | 4BYS PO0D L Ase3:9 aidninn :g ubIH o mm PIRIAUBIH ¢ | ) kseq 1 douo jo sweN
(Aldde reys uoseal |je [[21L 'sdoid G xe) (Aidde reyy uoseal |le [J[121L 'sdoid G Xe|) ‘suoseas pue sdol) Jo saweu apirnoid ases|d ‘,SaA T. i
O ON::E _ O ‘a|gelNns ale sdoid Jeym Bapl ou aAey INg ‘SAA:Z _ O SOA T _
¢ (Buneanno Apeale are noA sauo ay) sapisaq) sdosd mau BuneAnnd ul 1salajul aAey nok oq z-z-T
O O O O O O O O O O
O O O O O O O O O O
O O O O O O O O O O
O O O O O O O O O O
O O O O O O O O O O
TSOTUEH IIueIsIsoyg
VN 0 S_omaw.v puiddoid >m_ww_ all . co:mtog.mcm: Buoyodnnm wo:n_\ccm.éwn_ aseasiq BBIA UBIH i Qm>=_3”.u douo 10 aLEN
SI9Yl0 ‘6 | 4o} 9|qeNns ‘g | Hays pooo L Aseq:9 e UBIH v NS0 6 0) Aseq 1
(Aidde jey) oseau e ooyo1] "sdoid G Xep\) suoseas apinoid pue noA 0} Buipiodoe wiey JnoA Joj sdoud [enuajod/ajgelns jsow ay) 1sl] ases|d T-2-T
sdoiD a|qeiaban [enusiod/a|qenns  g-T
/ / / / / ) 1810
/ / / / / g04/spureA uonony
/ / / / / s109[01d/ 3 INd
/ / / / / uonniisu| snoibiay
/ / / / / S|ooyds
99lidx doiD 99lidx doiD 90lldy doin 90lldx doin 90lldx doio

921id 1un pue doi) Jo swepN

Jejo1 ||ss




(X4

O Hed

( ) 1Yo

pue pajwr

la1sesiq [eineN

spaa Juaisisiad /snoixoN

abeweq [fewiuy pjim

pun4 paywi

SS320V 193N

20lid 19|\l MO

aseasiq/sad

Bulpess/pass Jood

Anjuad 10S Jood

a|qe|rene Bulpass/pass ON

abeuoys Jare\

Oo|jo|jo|jo|jojo|jo(fao{o|jo|jofad

lamod uep Jo yoeT

O

IS/26pajmou o >oe

Jejnoiued Aue §|

quey

AL

wrensuo)/wa|qoid

SNOLISS I1SEaT:E ‘SNOLIAS ;g ‘SNOAS 1SON:T

(ssausnouas ay yuel pue ‘sjuresisuod/swalgqold snoLas 1SOW G Xe|A 199|8S) ¢ Slurensuod/swajqold ay) ate yeym ‘sak i (T)

O

ON:Z

O

SOA T

Juoleanno ajqelaban ul jurensuodjwalqold Jofew Aue aney noA oq T-£-T

Slulellsuo)d/swa|qoid ¢-T




acl

O Hed

aH/oad

Bomag/Beynbuozg

193/eW PUBX83/UMO |

~ || -]

~ ||| -

~| ||

~| ||

~| |-

18)Jew apIs peoy

/

/

/

sinoqubBian/abe)ia u)

9dlidy

doiD

92lidy

doiD

90lidy

doin

90lidx

doin

90lidx

doin

92lid 1un pue doi) Jo awep

Jejo1 ||8s

“"UOISIBAUOI JIUN 0} d2ualdjal @3S "("oN ‘BY ‘Bo0T ‘60T ‘1) nun pue (NN) adld Ja1u3,

(sdouo Jofew g xew Jaju3)

O | onz

O

SOA T

¢doud yeymn re pue aidym ‘sehk § (1)
¢Bul|psag/paas sinid |18S Nokod  €-T-2

O

O

O

) layio

sinoqybiaN

siamolb Bulpaas/pass

asudiaug arenud

Juaby UOISSILWOD/JSN

aojojofajo|o
aojojofa|o

aojojofajo|o

(
(
(
(
(
(

ojojaofo(o|o

ojojofajo|o

ojojofa|o

oayd

O O

O

)
)
)
)
)
)
)

( O

O

O

Beyxbuozg

SHleway

Z|O(ojojojofo|o

<

Ajsires 10N g

[eanaN :¢

UBIYNS T

Z|ojojofofoio

TON uoseay)
‘AJsies 10N :€

[enanan :z

paysnhes T

Anueny

AirenQx

92In0S

_ (Aldde 1eus e "oN J81u3) SIBYIO € ‘9a1ld YbIH :Z ‘Auend Jood T _wcowm& ay) apinoid ases(d ‘Airend uo [palsires 10N €] palda|as nok | (2)

(Aldde jeyy e ooxol1 )

(uonenjeas Jueasjal }sow OOXI1] )

‘Auenp/Aienpd ey} sjenjeas ‘@aoqe Ul saA J (1)

Anuend pue Aueng jo uopenjeas  z-1-2

) layio

sinoqybiaN

siamolb Bulpaas/pass

asudiaiug ayeald

~ |||~

~ ||| -]

~ ||| -]

~ | < |- -]

~| ||~

Juaby UOISSIWWOD/IOSN

oad

peynbuozg

9l d«

doiD

9l d«

do1D 30lidy

doiD

9l dx

doiD

U dx

doiD

9211d 1un pue doi) Jo aweN

92IN0S

“"UOISIBAUOD JlUN 0} 2ualdjal @3S "(‘oN ‘BY ‘Bo0T ‘60T o'1) nun pue (NN) adld Ja1ul,

O

oNne | ]

SOA T

(sdouo Jolew g xew Jaju3)

£220d ey ye pue a1aym ‘sak yi (1)

¢ BUNpaaS/Spaas IMNAMIS Ang nok o

T-1-¢
Buipsag/spass 1-2

UOeANND SINN/SIMI Z




€cl O Hed
O O O O O O O O O O
O O O O O O O O O O
O O O O O O O O O O
O O O O O O O O O O
O O O O O O O O O O
19} gJueIsIsSoyg
oc_oma.wv oy Buoq 6 | ueagnsanien ay| . co:m.toq.wcmb Hmwim_._ wocn_\_ocwEwn_ aseasi DIGIA UBIH :Z ®Hm>:_3.o douo 10 oweN
SI8Y10 ‘0T 114 '8 I3ys pooo 3/ Ase3:9 admnIN :§ YobiH v sod & 01Asex :1
(Aldde yeyy uoseau |je ooyo1] "sdoto G Xep) (Aidde reyy uoseal |le [J[121L 'sdoid G Xe|) ‘suoseas pue sdol) Jo saweu apirnoid ases|d ‘,SaA T. M
_ O ON::E O -sdoiD s|gqenns mouy 1,uop Ing mo?w_ O _ SOA T _
¢Buneanna Apealpe ale JNoA sauo ay) Sapisaq a1eAlnd 0] palsalaiu| sdoid Aue aney nok oq z-z-2
O O O O O O O O O O
O O O O O O O O O O
O O O O O O O O O O
O O O O O O O O O O
O O O O O O O O O O
SIueISISog
(Anoads) . y all uoneuodsues) 1SaneH adlid/puewag ‘ . aleAnnd
siepo o7 | Hbuoe c_awmm__mmw% PH1 Jous poo | Asesg aldnIniA : UBIH mwmw_mmm PRIAWHZ | ) e 7 doso jo aureN
(Aidde jey) oseau e ooyo1] sdoid G Xep\) suoseas apinoid pue noA 0} Buipiodoe wiey JnoA Joj sdoud |epusjod/algelns 1sow ay) 1sl| ases|d T-2-¢
sdoiD INNAINIA [enudlod/a|geNns  g-2
/ / / / / ( ) 13y10
/ / / / / g04/spureA uonony
/ / / / / s109[01d/ 3 INd
/ / / / / uonninsu| snoibijay
/ / / / / s|ooyds
/ / / / / DJSNAuUaBY uoissiwwo)
/ / / / / sinoqybiaN/abe||ia U]
99lidx doiD 99lidx doiD 90lldy doin 90lldx doin 90lldx doio

921id 1un pue doi) Jo swepN

Jejo1 ||ss




1£4

O Hed

"013 ‘¥0031SaA1| ansawo ‘Boq ‘s|o ‘Yed Buipnjouy

O

( ) 1Yo

lalsesiq |einjeN

abeweq [ewiuy pliM«

pun4 panwi

SS320V 193N

22lid 19)e|\l MO

aseasiq/sad

Bulpsss/pass Jood

Anjuad 10S Jood

a|qe|rene Buipass/pass ON

abeuoys Jare\

lamod uep Jo yoeT

Oo|jo|jofo|jo|jo|jofo|jo|jo(a|fao

IS/26pajmou o >oe

O

PIBIA MO

Jenoued Aue j|

Juey

AOIL

wrensuod/wsajgolid

SNO1ISS 1SBaT:E ‘SNOLIAS :Z ‘SNOLISS 1ISON:T

(ssausnolias 8y yuel pue ‘sjurensuod/swa|gqold SNoLas 1SOW G XeA 198]9S) ¢ S1Ureisuod/swajqoid ayl are Jeym ‘sak §|

O

ON:Z

O

SOA T

SUoeAn|nNd INN/INIH Ul Jurensuod/wajqold Jofew Aue aney nok oq T-£-2

jurelisuod/we|qold g-¢




Gcl O Hed
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) layio
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) JouoQ ubraiod
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) OSN
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) sinoqyBiaN
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) psldiaul ayenld e e €907
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) OddN
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) OHdN
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) OV
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) 1UahY UOISSIWWOD/OSN
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) 0@/ Al 8in)ndilioH
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) oayd
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) feysbuozg/Bome

sylewsay Emww“ w%%m 18f1g poo4 Ssjo0] wieH Zw_“_MMms_ o:wﬂ_m_m\d wM:o_._ M_M__“Mmm_u,__ s[eaiwayd SEVA[[IEE| 82IN0S
(Aidde yeyy |je "oN uoseal sy Jajug) Vo mamy_m%%mmm.wmﬁu_wwﬁﬂmﬂ M:mm\/:\um“w_m:w\_mwmnw\nwﬁmm W <stoseoy>
uoseal anb aseald ‘ [paljsiies JoN :g] pa1os|es nok Y g-¢
( ) O ( ) O ( ) O ( )y O ( )y O ( )y O ( )y O ( )y O ( ) layio
( ) O ( ) O ( ) O ( )y O ( )y O ( )y O ( )y O ( ) O ( ) Jouoq ubiaio4
( ) O ( ) O ( ) O ( )y O ( )y O ( )y O ( )y O ( )y O ( ) 09N
( ) O ( ) O ( ) O ( )y O ( )y O ( )y O ( )y O ( )y O sinoqyfBaN
( ) O ( ) O ( ) O ( ) O ( ) O ( )y O ( )y O ( ) O  [psudisiug srenudasyien [eoo]
( ) O ( ) O ( ) O ( )y O ( )y O ( )y O ( )y O ( )y O OddN
( ) O ( ) O ( ) O ( ) O ( ) O ( ) O ( )y O ( )y O OHdN
( ) O ( ) O ( ) O ( ) O ( ) O ( ) O ( )y O ( )y O OV
( ) O ( ) O ( ) O ( ) O ( ) O ( ) O ( ) O ( )y O 1ahy UoISSIWWOD/OSN
( ) O ( ) O ( ) O ( ) O ( ) O ( ) O ( ) O ( )y O v0Q/ Aid 81n)ndiloH
( ) O ( ) O ( ) O ( ) O ( ) O ( ) O ( )y O ( )y O oad
( )0Od ( HO ( HO ( HO ( O ( HO ( O ( HOd Beybuoza/Bome
syleway juswdinbs 18f1g poo4 S|00] wieH ABUILOBN ONiSEId/oSNOH SIELSTEN s[eaiwayd SEVAIER| 282In0S
abelois weH uaalo uonebiu|
(J21uB 010N UONEN[RAS JURAS|SI 1SOW Byl 8sooyd pue Ajdde 1ey e o1l1) V'N :0 paysnes 10N i€ [ednaN g paysies T <arey mym:_m>m_v_

¢panddalybnog noA sreusarew wiey ayl Jo Alfend ayl arenjeas NnoA op Moy pue 824n0s Ydiym wolj ‘sak )|  z-¢

O

ON:Z

O

SOA T

éSleualeN wie4 paAladalaybnog 1ana noA aneH T-€
(sjo0]1 wued ‘featway) ‘19zij1ue4) sjearey pue sinduj bulwieq4 ¢




9z! O ved
( ) ( ) «C ) ) ) ) ) « ) « ) ( ) l8yio
«C ) «C ) «C ) «C ) ) ) ) « ) () Juswafeuew Junoday/dnoin
«C ) «C ) «C ) «C ) ) ) ) « ) « ) uonesadQ Arsuiyoe ‘uby
«C ) «C ) () () ) ) ) () () Buisseo01d/uoeAISSId POOS
«C ) «C ) () «C ) ) ) ) « ) « ) 1S9AIeH 1S0d/1ISaAleH
«C ) «C ) () () ) ) ) « ) () uswabeue|y asessiq ¥ 159d
«C ) «C ) «C ) «C ) ) ) ) « ) « ) swabeuep uomebiul
( ) ( ) ( ) ( ) ) ) ) () «( ) uswabeuen j10S
) ¢ ) «C ) «C ) C ) ) C ) ¢ ) ¢ ) Juawabeuew preydio Ini4
) ¢ ) «C ) «C ) C ) ) C ) ¢ ) ¢ ) uononpouid A1ssInN 3ni4
) ¢ ) «C ) «C ) C ) ) C ) ¢ ) ¢ ) uononpo.d paas ajgelabiap
«C ) «C ) «C ) «C ) ) «C ) «C ) ¢ ) ¢ ) uononpo.d ajgelebap
o, OON jouog a0 | EMNN volr/ueder | g9y JoU10 OddN WY oay Bomon/Ova anss|
(Aidde 1ey: |je 1o1u3) (rejnonred) s1vylo G Unol Apnis/uoieAlasqo v ‘[edndeidy 9Inj0aT i ‘[ednoeld:g ‘ainoeT T Am_uo_\,_v_
J(reonaeld 1o A10ayl) sapow yeym uo pue 21dol YdIym uo ‘Woym Wwol) ‘seA il T-I-S
_ O _ ON:Z O wmka_ £,u0119Npoid ain3ndilioH uo asueping/Bulurel] pPaniadal JIaAs Jaquiaw Ajiwey Jo Aue 1o noA aneH 1-S
suswalinbay asueping/Buiures | S
| m| m| m| m| ( JREDITe)
| | | | O ( JREITe)
O O O O
O apronuspoy
O O O O
O O O O
O aproibun
O O O O
O O O O
o aplonsad
O O O O
O O O O
O apIIPaIM
O O O O
S)Jews N 910 ON - RIINSN : o910 : A>>0r_v_ noA tv SLIEN moux wioa sJie|naije,
b S| Vv'N :0 PaYIOMION € |  [ednaN g PaIOM T BoIlIaUD 10 SUEN [noied

(Jamsue 1UBAB|81 1SOW BY) 8S00YD)

‘Aousiolya S1 alenjeAs ‘puy ¢Aelds noA op sjealwayd reym ‘-0 ul ,S[eaiwayd, paxsew nok §|

asn [edIWayYD b€




Lel O Hed

«C ) ) ) ) ) ) ) «C ) «C ) ( ) 18410
«C ) «C ) (G (G ) ) ) ¢ ) «( ) Juawabeuew Junoddy/dnoio
«C ) «C ) «C ) «C ) «C ) «C ) «C ) « ) () uonesado Aisuiyoe by
«C ) «C ) (G (G ) ) ) «C ) ¢ ) Buissa001d/uoeAIaSId POOS
«C ) «C ) «C ) «C ) «C ) «C ) «C ) « ) « ) |ojuoD asessiq B 1s9d
«C ) «C ) (G (G ) ) ) ¢ ) « ) swabeuep uorebi|
) ) ) ) ) ) ) «C ) () Juswabeue |10S
«C ) «C ) ) ) C ) C ) ) «C ) « ) juswafeuew preyaio uni4
) ) ) ) ) ) ) «C ) ¢ ) uononpo.d AlasinN 3ni4
«C ) «C ) ) ) C ) C ) ) «C ) « ) uononpoud pass a|qeleban
) ) ) ) ) ) ) «C ) «C ) uononpoud sjgelabian
ﬁmmmw% OSN Jouoq 18y10 am/NN volr/ueder SRISPEIe) JddN JNY oad Bomao/ova anss|
(Aidde 1eys e Jo1u3) V'N "0 48U10 G ‘Buiwi] Buoipn 1 ‘puelisiapun/islsen 01 3ndiyiqg € ‘a|qedlddy/eonoeid 10N “Z SIUslu0) 100dAueAd|aY 10N T <uoseay v_
uoseal anib ases|d ‘[|[nyasN 10N "{7] pa19a|as NoA J| €-T-G
¢ ) «C ) ) ) ) ) ) (G (G ( ) 18Y10
«C ) «C ) ) ) ) ) ) «C ) «( ) Juswabeuew Junoday/dnoin
«C ) «C ) ) ) ) ) ) (G ¢ ) uonelado Aisuiyoe LBy
«C ) «C ) ) ) ) ) ) «C ) «C ) Buissa001d/uoeAIBSId POOS
) ) ) C ) ) ) ) «( ) «( ) 1SOAIeH 1S0d/ISeAieH
«C ) «C ) «C ) ) ) ) ) «C ) « ) swabeuey asessiq P 1s9d
«C ) «C ) (G (G ) ) ) ¢ ) « ) Juswabeue uonebi)
«C ) «C ) «C ) ) ) ) ) «C ) ( ) swabeue |10S
«C ) «C ) (G (G ) ) ) ¢ ) « ) Juswafeuew preyalo NN
«C ) «C ) «C ) ) ) ) ) «C ) « ) uononpoud A1asinN Hni-4
«C ) «C ) (G (G ) ) ) ¢ ) « ) uonanpoid paas a|qelabap
«C ) «C ) ) ) ) ) ) « ) « ) uoponpoud ajgelelian
R OON jouog a0 | GMNN volp/ueder | g9Y J9UI0 OddN ONY oay Boman/Ova anss|
(uonenjens 1ueAS|a) 1SOW 8109S) V'N:0 ‘[NI8SN 10N ¥ ‘feinaN’€ ‘[njasn:g ‘jniasn AIBAT <aley co_ym:_m>m_v_

(A dde 1reys e Jo1u3) Jaoueping/Bulures] asay) aleneAs Jaquiaw Ajiwe) papuane noA op MoH Z-T-S




8¢l

O Hed

() | () O ( ) 180
( ) O ( ) O wawsabeuew dnoio sJawie
«C ) | « ) O Bunaxren
( ) O ( ) O BuISS8201d/UoNeAIaSaId
‘abeuew
( ) - ( ) o Arenb/Buissasold paas
) O «C ) O uonaNPoId pass
( ) O ( ) O 1SOAJeH 1S0d/ISOATeH
) | « ) m| [03U0D [BWIUY PIIA
( ) O ( ) O |0U0D) aseasIq % 1S9d
( ) O ( ) O Juawabeuepy Jarep
C ) O «( ) O wawabeuep |10S
) O (Buiuuny 1 ynig)
C ) O (Bunyiom-do | /Bunyess)
( ) O (Burures ] /buiunid)
wawabeuep preyalo
( ) O ( ) O 1noAe/Bunueldsue. | /Bunued
( ) O ( ) O wawabeuep A1asinN
() O «( ) O sdoiD Jo 1e1oeleyd pue Alalep
(Aue y1) rejnonred ssaujnypasN paaN (Aue 1) rejnonred ssaunpesN pasN
I1S/eBpajmouy
uoIeANIND INNAINIS uoeAlND 3|qe1ahan
(A11oud arel pue Aldde 1ey) anss| G Xe uo Jsul) _ aoueyD Sl aiay] J| i€ ‘PaposN :Z ‘PapaaN Yon AIBA T <SSau|njpasN>

puale 0 Juem noA op 21do] Jejndnted Jeym Uo ‘UoITeARNI SINN/INIY JO/pUE a|qelaba Uo aouepino;buiurel puane o} Aunuoddo aney noA J|

sjuswalinbay bBulurel] g-g




Annexure 3

Questionnaire for Baseline Survey of IHPP/JICA (Research & Extension)

Date | |
1 Personal Information
1-1  General Information
Name Gender Male O Female O
Designation Age
Organization Mobile No.
Gewog E-mail
Dzongkhag FAX
No. of years in service No. of ysg;stii:gpresent Office Tel.
Education; [Certificate OJDiploma [ |Bachelor Ell Master O PhD O |Major:
Profession
1-2  Knowledge/ Technical Skill on Horticulture Production
1-2-1 What is your most confident technical field? (Tick 3 most in below)
1-2-2 Have you ever attended Training/Workshop related to horticulture production? Yes O No O
1-2-3 If Yes, where and what topic of the Training/Workshop.

<Mode> 1: Lecture, 2:Practical, 3: Lecture &Practical, 4: Observation, 5: Others (Particular) (Tick and rate all that apply)

Training/Work Shop

Topics/subjects S_elf . . . Other

Confidence|| In Country India Nepal Japan Other Asia | Australia Europe (Particular)
Vegetable production ( ) O (¢ ) 10O ( ) (O ( ) 10O ( ) |0 ( ) 10O ( ) |0 ( ) 10O ( )
Vegetable seed production ( ) O (¢ ) 1O ( ) (O ( ) 10O ( ) |0 ( ) 10O ( ) |0 ( ) 10O ( )
Fruit Nursery production ( ) O (¢ ) 10O ( ) (O ( ) 10O ( ) |0 ( ) 10O ( ) |0 ( ) 10O ( )
Fruit Orchard management ( ) O (¢ ) 10O ( ) (O ( ) 10O ( ) |0 ( ) 10O ( ) |0 ( ) 10O ( )
Soil Management ( ) B8 ( ) (O ( ) |0 ( ) (O ( ) O ( ) (O ( ) (O ( ) (O« )
Irrigation Management ( ) O (C ) (O ( ) (O ( ) (O ( ) (O ( ) (O ( ) (O ( ) (O ( )
Pest & Disease Control ( ) O ( ) (O ( ) 1O ( ) (O ( ) O ( ) (O ( ) (O ( ) (O« )
Harvest/Post Harvest ( ) 1O ( ) 10O ( ) 10 ( ) 1O ( ) |0 ( ) 10O ( ) 10 ( ) 10O ( )
Preservation/Processing ( ) 1O ( ) |3 ( ) 10 ( ) |3 ( ) 10 ( ) 10O ( ) 10 ( ) 1O ( )
Marketing ( ) O ( ) (O ( ) O ( ) (O ( ) O ( ) (O« ) (O ( ) (O ( )
Farmer's Group management | ( ) 1O ( ) |3 ( ) 10 ( ) |3 ( ) 10 ( ) 10O ( ) 10 ( ) 1O ( )
Other ( )|« ) O ( ) (O ( ) O ( ) (O ( ) O ( ) (O« ) (O ( ) (O ( )
2 Extension/Research activities

2-1  Important Issue

2-1-1 In order to promote commercial Horticulture cultivation and increase its production, what are the important issues?

2-1-2 Among these issues, on what issue are you involved?

<Importance rate > 1: Most important, 2: Very impotent, 3: Important

(Tick and rate all that apply)

Issue

Importance
for Veget.

Assignment

Importance
for Fruit/Nut

Assignment

Knowledge/Technical skill of concerned officials

O (

O

O

O

Knowledge/Technical skill of farmers

Quality Seed/Seedling

Quantity Seed/Seedling

Improved Variety Crops

Soil Management

Pest & Disease Control

Wild Animal Control

Harvest/Post Harvest

Preservation/Processing

Irrigation

Farm Mechanization

Marketing

Farmer's Group activities

Other (

)
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )

Oo|jo|jo|jo|jo|jo|jo|jo|jo|jo|jo|ja|ja|a

gjo|jo|jo(o|jojo|o|jo(o|jo|jo(o|o

o|jo|jo|jo|jo|jo|jo|jo|jo|jo|jo|ja|ja|a

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

gjo|jo|jo(o|jojo|o|jo(o|jo|jo(o|o
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2-2  Support to Farmers

2-2-1

organization provide to the Farmers?

2-2-2 How do you evaluate the effectiveness of these supports.

<Effectiveness Rate>

2-2-3 If you chose [4: Not Effective] in 2-2-2, please give reasons

<Reason>

(Enter all that apply)

In order to promote commercial Horticulture cultivation and increase its production, what kind of support do you/your

1: Very Effective, 2: Effective, 3: Neutral, 4. Not Effective, 5:N.A

1: Not Relevant, 2. Not Practical/Applicable, 3: Wrong Timing/Target, 4. Other, 5. N.A.

(Tick and rate all that apply)

For Vegetable Cultivation For Fruit/Nut Cultivation
Kind of Supports Support | Effectivene | Reason if || Support | Effectivene | Reason if
Extended SS Not Effect. || Extended Ss Not Effect.
Training/Guidance O ( ) ( ) O ( ) ( )
Seed/Seedling O ( ) ( ) O ( ) ( )
Fertilizer O ( ) ( ) O ( ) ( )
Chemical O ( ) ( ) O ( ) ( )
Green House/Plastic O ( ) ( ) O ( ) ( )
Machinery/Tool O ( ) ( ) O ( ) ( )
Irrigation Facilities O ( ) ( ) O ( ) ( )
Electric Fence O ( ) ( ) O ( ) ( )
Fund O ( ) ( ) O ( ) ( )
Others ( O ( ) ( ) O ( ) ( )
2-3  Promoting/Potential Horticultural Crops

2-3-1 List five (5) Vegetables and Fruits/Nuts that your are promoting and/or find potential. Then give reasons.

(Select max 5 Vegetable and Fruit/Nut, then select and tick the most appropriate reason)

; o e
pomaedciops | 110 | MO0 | hssase | Eeoyto | COmCt | ovemme | L0
Resistance s nt Policy

<Vegetable> O O ] O a O O (

O O a O a O O (

O O a O a O O (

O O a O a O O (

O O a O a O O (

O O a O a O O (

<Fruit/Nut> O O a O a O O (

O O a O a O O (

O O a O a O O (

O O a O a O O (

O a a O a O O <

O O O O O O O <

*4: Such as high demand/price, long shelf life and transport, etc.

*6: Such as off season product (Scarcity value; high price).
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2-3-2

<Effectiveness> 1: Very Effective, 2: Effective, 3: Neutral

In order to promote the above mentioned crops, what kind of approach would be the most effective considering your
organization's capacity and available resources.

(Select max 3, then rate effectiveness)

Research-Extension Approaches/Model Tick EffecQtIQvene

Provide possible materials with Equal opportunity (scattered) O ( )
Foster Model Farm by Systematic Training and provide needed O ( )
or materials to the Selected Farmers

Integrated Fruits and vegetable development model O ( )
Focus Village/Group Approach O ( )
Field days and demonstrations O ( )
Crop competition and displays O ( )
Others if any ( ) O ( )
Others if any ( ) O ( )

2-4  Training/Guidance to Farmers

2-4-1

Knowledge and Skill to be provided to the Farmers?

2-4-2 Have you ever provided Training/Guidance on the Knowledge/Skills listed below to the Farmers?

2-4-3

1) If Yes, on what Knowledge/Skills training/guidance have you provided?
2) And rate its Effectiveness and your Confidence in terms of your Knowledge/Skills..

In order to promote commercial Horticulture cultivation and increase its production, what are the most needed/recommended
(Select 5 most needed/recommended Knowledge/Skill in below)

|Yes

|

o

O

<Effectiveness> 1: Very Effective, 2: Effective, 3: Neutral, 4. Not Effective, 5:N.A

< Confidence> 1: Very Confident, 2: Confident, 3: Neutral, 4: Not Confident, 5:N.A

(Tick and rate all that apply)

Vegetable Cultivation Fruit/Nut Cultivation

KnowledgefSidl Knowledge Skill SESffectivene Confidence || Knowledge Skill ngectivene Confidence
Variety and character of Crops | O ( ) ( ) ( ) 1O« ) ( ) ( )
Nursery Management O ( )| O ( ( ) ( ) (0« (O ( ( ) ( )
Planting/Transplanting O ( )| O ( ( ) ( ) 1O (C )1 O (C ( ) ( )
SR ZTHN) I KSR K

(Grafting/Top-working) O ( )1 O ( ( ) ( )

(Fruit Thinning) O ( (O (¢ ( ) ( )
Soil Management O ( )1 O ( ( ) ( ) (1O (¢ )1 O ( ( ) ( )
Water Management O ( )| O (¢ ( ) ( ) (0« (O ( ( ) ( )
Pest & Disease Control O ( (O ( ( ) ( ) (O (¢ (O« ( ) ( )
Wild Animal Control O ( (O« ( ) ( ) (O« y[O( ( ) ( )
Harvest/Post Harvest O ( (O« ( ) ( ) (O« (o« ( ) ( )
Seed Production O ( (O« ( ) ( ) 1O« )y O < ( ) ( )
Seed Processing/quality managq I ( )| O ( ( ) ( ) (1O (¢ )1 O ( ( ) ( )
Food Preservation/Processing | O ( )| O ( ( ) ( ) 1O ( )| O ( ( ) ( )
Other ( ) 10O« y[ O« ( ) ( ) |0« y[O(C ( ) ( )
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2-5 Reference material

2-5-1 Please list max three (3) References/Material (i.e. Reports, Manual, Hand Book, Brochure) you use for your work.

2-5-2 How do you evaluate these References/Material?.

<Usefulness Rate>

1: Very Useful, 2: Useful, 3: Neutral, 4. Not Useful, 5:N.A

2-5-3 If you evaluated [4: Not Useful] in 2-2-3, please give reason

<Reason> 1: Not Relevant, 2. Not Practical/Applicable, 3. Other, 4. N.A.
Subject Name of Reference/Material Usefulness | Reason i
Not Useful
(

Vegetable production

Vegetable seed production

Fruit Nursery production

Fruit Orchard management

Soil Management

Irrigation Management

Pest & Disease Control

Harvest/Post Harvest

Preservation/Processing

Marketing

Farmer's Group management

Other ( )

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

N N BN R RN BN RN BN B0 R BN N RN BN N2 2 N R N2 N RN N2 N2 B2 B N R ENGZ NG N2 BN R RN N2 IR RN

)
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
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3 Problems/Constraints

3-1 Do you have any major problem/constraint to perform your assignment/duty? 1: Yes | ] | 2:No ]

3-1-1 If yes, what are the problems/constraints? (Tick max 5 major problems/constraints, and enter details if any )

Problem/Constraint Tick Details of the problem/constraint

O

Limited Knowledge/Technical Skill

Limited Information/Communication

Limited Equipment/Tool/*Materials

Limited Research/Extension **Materials

Limited Budget

Limited Man power

Limited Transportation

Limited Time

Ad-hoc Assignment

Unco-operative Farmers

Water shortage

Poor Soil Fertility

Availability of Seed/Seedling

Poor Quality of Seed/Seedling

Uncontrollable of Pest/Disease

Wild Animal Damage

Natural Hazards

g|o|o|o|jo|o|jo|o|jo|o|jo|o|jo|jo|o|o|a

Other

* Such as Fertilizer, Chemical, etc. ** Such as Text book, Report, Manual, Handbook, Leaflet, Poster

3-1-2 If you select "Limited Knowledge/Technical Skill", on what particular topic do you need to acquire?

<Needfulness> 1: Very Much Needed, 2: Needed, 3: If there is Chance (Enter on Max 5 Issue that apply)
Vegetable Cultivation Fruit/Nut Cultivation
Knowledge/Skill
Knowledge Skill Particular (If any) Knowledge Skill Particular (If any)

Variety and character of Crops | O ( ) O ( )
Nursery Management O ( )| O ( ) O ( )1 O ( )
Planting/Transplanting/Layout | I ( )| O ( ) O ( )| O ( )
DT R XS] T
(Grafting/Top-working) O ( (O (¢ )
(Fruit Thinning) O ( )1 0O ( )
Soil Management O ( )| O (¢ ) O ( (O (¢ )
Water Management O ( )| O ( ) O ( )1 O ( )
Pest & Disease Control O ( (O« ) O ( (o« )
Wild Animal Control O ( (O ( ) O ( (O ( )
Harvest/Post Harvest O ( (O« ) O ( (o« )
Seed Production O ( (O ( ) O ( (O ( )
Seed Processing/quality managd O ( )| O ( ) O ( (O ( )
Preservation/Processing O ( )| O ( ) O ( )| 0O ( )
Marketing O ( )| 0O« ) O ( (O ( )
Farmer's Group management | O ( )| O ( ) O ( )| 0O ( )
Other ( ) (O« )|1a( ) O ( (O (C )

4. Expectations from IHPP-JICA/Bajo
With understanding that IHPP is a technical cooperation project, what kind of technical support (Training/Guidance)do you expect?
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