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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
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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
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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%
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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
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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%
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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
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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
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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

26















50
a0 Punakha (n42) Wangdue (n49)
40
30 M Cultivation m Marketing - M Cultivation ® Marketing
: I I I . I | | I
. , |||||||||I
D |||I|||.I|I|I|||O I I
S & & & & T W &8 &
& R L fc- <b ISV PSP G C,O & Qb d‘ &8 o QJ & \Qe Q
& @o" S @ ° < @ & F O W q° & &
¢ &
- Tsirang (n43) s Dagana (n50)
40 M Cultivation m Marketing 40 W Cultivation ® Marketing
30 30
20 20
HhhHAUNhkh| |-k
0 . 1
: & ¥ & £ & > & - A o
LSS S e‘cyws»‘»%eo&o%*
& & & RO 2 & & 2 Q 'o N ) &
& N & < b&e‘s‘ o < & & X 6‘ & of (_,d‘\ RO 4@

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

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

B Others

6%
%]

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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20% I I
0% [T [ Uallnn._._
<1000m 1001~1600m >1601m
B Water shortage M Pest/Disease Wild Animal
® Man power H Knowledge/Skill Market Access
B Seed/seedling availability B Poor Soil Fertility B Low Market Price
B Poor Seed/Seedling W Other W Natural Disaster

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

37




80% m<1000m 40
H <1000m
m1001~1600 30
60% m 1001~1600m
20% 20 >1601m
20% I I I 10
0% 0
Garlic Ginger Cardamom Turmeric Garlic Ginger  Cardamom Turmeric

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
100%
80% .
M Punakha B Wangdue Tsirang ™ Dagana
60%
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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
10 H<1000m m1001~1600m >1601m
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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
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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%
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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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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
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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%).

86



10
8
8 - 7
6 5 5 5 Certificate
4
4 - 3 Diploma
2 2
2 1 1 Bachelor
0 0 0
0
Punakha Wangdue Tsirang Dagana Gasa
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.

87




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
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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%
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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%

103



g ® Variety and character of
100% - CroIp;y
= Nursery Management
90% -
® Planting/Transplanting
80% -
’ u Soil Management
1) |
70% m Water Management
0, |
60% H Pest & Disease Control
50% - ® Wild Animal Control
40% - = Harvest/Post Harvest
30% - Seed Production
20% - Seed Proces./quality manage.
10% - H Preservation/Processing
0% - u Marketing
S Punakha Wangdue Tsirang Dagana Gasa Farmer's Group Managemerb

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.

100%
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40% |

20% -
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Wangdue
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Gasa

m Variety and character of
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= Sdil Management

Figure 3-14: Dzongkhag wise training needs for fruits and nuts cultivation

105




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..
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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 (

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