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1 Introduction

1.1 Arunachal Pradesh State- At a Glance

Located in the northeast region of the g e 1: Arunachal Pradesh Districts
country Arunachal Pradesh shares A

international border with Bhutan to the gy v ,
west, China to the north and north- ¢ H I N A
east and Myanmar to the east and

inter-state boundary with Assam & ARTNACH A L BRAD E S H

Nagaland to the south. It is the largest KURUNG KUMEY o JPAST SiANG PN Yyt
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sq. km'. The State is rich in  wuns it
biodiversity and has a complex ol g s

fmaps . MYANMAR
topography with elevations ranging
from 50 m to 7000m?>. Image Source: Ministry of Development of North
Eastern Region
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* CHAYGLANG

A S S A M
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The terrain stretches from snow-

capped mountains in the north to the plains of Brahmaputra valley in the south. Average annual
rainfall varies from 1000 mm in higher reaches to 5750 mm in the foot-hill areas, spread over 8-9
months excepting the drier days in winter.

1.1.1 Demographic Profile of the State

The State is administratively is divided into 21 districts with Itanagar as capital. Naharlagun, Tawang,
Tezpur, Bomdila, Ziro, Pasighat and Tezu are the other major towns. As per Census 2011 statistics,
the State has a total population of about 13.82 lakhs of which 52 per cent are males and 48 per cent
females. The literacy rate of the State is 65.38%.The State has one of the lowest population in India
at 17 persons per sq. Km. About 77 per cent of total population in Arunachal Pradesh lives in rural
area.

1.1.2 General Infrastructure Availability

The State is majorly dependent on road network for transportation. The total road length in the State
is 25,362 km, which include surfaced roads of 15,069 km®. The Guwahatii Pasighat National Highway
52 (NH-52) and 52A, is the only major road link with the rest of India. The National Highway 229 runs
entirely within the state. The overall road density is very low about 30 kms per 100 sq km. A
significant number of new road development projects are underway aimed at improving both Inter-
state and Intra-State connectivity.

Presently, the railways connectivity in the State is limited upto Itanagar only. The State government is
planning to expand the existing rail transport network beyond Itanagar to connect other areas of the
State with upper areas of Assam. Plans are also underway for development of Airport infrastructure in
Tezu. Currently, the airport closest is located at Lilabari in Assam, which is located at a distance of 67
kms from Itanagar and Guwahati airport which is about 400 Km from state capital.

The power infrastructure in the State is relative developed. Total installed power generation capacity
of the State is 273.84 MW. Hydroelectric power contributes 37.8% of total power generation. Other
major source of electricity generation include thermal and renewable energy.4

! State at a Glance, Official State Portal, Government of Arunachal Pradesh (http://arunachalpradesh.gov.in/?page_id=1446 accessed on
23.10.2017))
2 Bjo Diversity, Official State Portal, Government of Arunachal Pradesh (http:/arunachalpradesh.gov.in/?page_id=674 accessed on 23.10.2017)
® Basic Road Statistics of India, 2013-14 and 2014-15, Ministry of Road Transport and Highways, Government of India
(http://morth.nic.in/showfile.asp?lid=2445 accessed on 15.09.2017)

All India Installed Capacity (In MW) Of Power Stations, Central Electricity Authority, Ministry of Power, Government of India
(http://www.cea.nic.in/reports/monthly/installedcapacity/2016/installed capacity-03.pdf accessed on 23.10.2017)
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1.1.3 Land-Use Classification

There are five agro-climatic zones in Arunachal Pradesh reflecting the climatic diversity in the State.
Around 5.15 million hectares (61.54% of total geographical area) is under forests. The arable land
(i.e.the net area sown plus the current & fallow lands) is estimated at 0.32 million hectares (3.82 %) of
the total reporting area for land utilization (5.15 million hectare)s.

1.1.4  Agriculture Sector Scenario

Agriculture is the primary source of the economy in the State as about 60 percent of the total
population is dependent on sector for their livelihood and income. In 2015-16, the sector contributed
about 44.5% of the Net State Domestic Product (NSDP). The industrial and tertiary sector contribute
about 15.84% and 37.83%.

Table 1: Arunachal Pradesh Economic Indicators and India

2012-13 2013-14

2014-15 2015-16

Arunachal Pradesh NSDP (Rs. Billion) 116.87 133.98 154.1 172.29
YoY Growth (%) 13.57 15.32 15.02 11.80
Agriculture, Forestry and Fishing - Arunachal

Pradesh (Rs. Billion) 53.38 59.01 67.06 77.06
YoY Growth (%) 19.83 10.55 13.64 14.91

Source: Directorate of Economics and Statistics, Arunachal Pradesh, NEDFi Databank

Topography and climate of Arunachal Pradesh is conducive for cultivation various agricultural crops
and horticulture including off-season vegetable production and cultivation of fruits. However, despite
the conducive agro-climatic condition, the sector has not picked up in a very big way. About 93% of
the reported area of the State being hilly and forested, only 3.1 per of total geographical area is net
sown.

1.2 Production of Horticulture Crop in Arunachal Pradesh

Horticulture is an important sector in Arunachal Pradesh having tremendous potential for alleviation of
rural poverty due to existence of varied agro-climatic zone and high adaptability to hilly topography of
the state. The state produce range of tropical, sub-tropical and temperate fruits include apple, kiwi,
walnut, orange, pineapple, litchi, lemon, ginger and banana. Major vegetables grown in the state are
potato, cauliflower, tomato, cabbage, and spices like ginger, turmeric, cardamom etc. The total area
under horticulture is about 0.12 million hectare with production of 0.6 million tonnes.

® Land Use Classification in Arunachal Pradesh. Centre on Himalayan Ecology. Ministry of Environment, Forest & Climate Change, Govt of India.
http://gbpihedenvis.nic.in/State_at_glance/A.P.%20Glance/Land_profile.pdf



Figure 2: Horticulture Statistics of Arunachal Pradesh
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1.3  Production of Kiwi in the State
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Kiwi is one of the most important fruit crop grown in Arunachal Pradesh. The State is the largest
producer of Kiwi in India accounting for 56% (4800 tons) of the total production, followed by Nagaland
(2400 tons), Mizoram (1030 tons), Himachal Pradesh (260 tons) and parts of Sikkim, Manipur and
Jammu Kashmir®. Despite being the largest Kiwi producing State, the overall productivity of Kiwi in
Arunachal Pradesh is very low (1.2 mt/ha) compared to other States such as 12mt/ha in Nagaland,
3.4mt/ha in Mizoram and 2.2 mt/ha in Himachal Pradesh. West Kameng, Tawang and Ziro are the
major production hubs of Kiwi in the State.

Table 2: Major Kiwi Producing States in India

Arunachal

Himachal

Jammu &

Year State Pradesh Pradesh i Mizoram | Nagaland | Sikkim | India
Area (6000 4.00 0.12 0.01 0.30 0.20 0.00 4.63

2014-15 Production 4.80 0.26 0.01 1.03 2.40 0.00 8.50
Productivity 1.20 2.17 1.00 3.43 12.00 - 1.84

Area (6000 4.05 0.11 0.02 0.25 0.20 0.09 4.73

2013-14 Production 4.06 0.11 0.01 0.88 2.40 0.79 8.24
Productivity 1.00 1.00 0.50 3.52 12.00 8.78 1.74

Area (6000 3.45 0.12 0.02 0.20 0.07 0.09 3.95

2012-13 Production 4.72 0.56 0.00 0.69 0.42 0.78 7.17
Productivity 1.37 4.67 0.00 3.45 6.00 8.67 1.82

Area (6000H 3.00 0.10 0.10 0.10 | _ 0.10 3.30

2011-12 Production 4.50 0.20 0.00 0.20 | _ 0.70 5.70
Productivity 1.50 2.00 0.00 2.00 | - 7.00 | 1.73

Source: IndiaStat

® Indian Production of Kiwi, National Horticulture Board
(http://agriexchange.apeda.gov.in/India%20Production/India_Productions.aspx?cat=fruit&hscode=1048 accessed on 24.10.2017)
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2 Approach & Methodology

2.1 Study Area
Notably Ziro 71 block is only production clusters of Kiwi in the district. It is located in and around the
district headquarters i.e. within 10 - 15 kms from Ziro. With consultation with the State Department of

Horticulture, study was conducted in the neighbouring villages of the block where kiwi is grown.

Figure 3. Study Area
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2.2 Sampling Methods

Pistana

The stakeholder sample selected for the interview and discussion included kiwi grower, traders,
processors and local retailers. Discussion and consultations were also carried out with State and
district level officials to understand the overall scenario and seek suggestions.

The sample of kiwi growers for field survey were identified and mobilized at different selected
locations with assistance of District Horticulture Office, Lower Subansiri. Group discussion were
conducted with the farmers in each of the selected clusters using structured questionnaire to collect
information on value chain activities undertaken by the farmers, package of production practices, cost
of cultivation, value addition at farm level, marketing of produce and associated costs, access to
services for procurement of inputs, technical guidance, transport, market information and
infrastructure access, constraints in production and marketing etc. A sample of 41 farmers were also
interviewed individually to collect general information and data on socio-economic background, scale
of production, marketing channels etc. On the market side of the value chain, wholesalers, retailers
dealing with marketing of kiwi were also interviewed to understand the goods movement upto end
consumer including marketing cost, margins and efficiency.

Primary data was collected using structured questionnaires. Secondary data and information was
collected by referring to published reports, information and data base of various relevant sources and
their website.



3 Primary Survey: Result & Discussion

Kiwi is an economically important and exotic crop grown in some hilly terrains of Arunachal Pradesh.
The state ranks first in overall kiwi production in the country with more than 50% share. Considering
the high value due to limited supply and increasing demand, the fruit carries potential to be developed
as a major cash crop in the region. In order to carry out the value chain analysis and to identify the
gaps in Kiwi Value Chain in the identified cluster of Lower Subansiri, a field survey was done in the
identified cluster involving interaction with multiple stakeholders such as farmers, traders,
wholesalers, processor, government officers, etc. The outcome of the field survey is given in the
following sections.

3.1  Socio-Economic Profile of Sampled Farmers ~ Photo: Focused Group Discussion with Growers
ASSOC|?t|!On at Ziro

In the identified cluster, the farmers were mobilized
with the help of the District Horticulture Office.
During the field survey, 41 farmers across different
villages who are engaged in kiwifruit cultivation
were interviewed individually as well as a part of
Focused Group Discussions (FGDs). Based on the
responses, the socio-economic profile of the
respondent farmers is given below. The
parameters taken into account are education, land
holding size, gender, economic status etc.

3.1.1 Gender

Of all the farmers surveyed in the cluster, there were 31 male farmers and 10 female farmers. Most of
the respondent female farmers have recently entered in kiwi fruit cultivation. Along with group
discussions involving male and female cultivators, individual discussions with female farmers were
also conducted. In the following sections, comparison between the parameters has been done based
on gender as well.

Photo: Focused Group Discussion with Female farmers at Ziro




3.1.2 Land Holding Size

As per the Ministry of Agriculture norms, the land holding capacity in India is divided into five different

categories’. The table below provide the details for the same and compare the statistics of survey in
the cluster with respect to India.

Table 3: Land Holding Capacity Distribution

Farmer Sample

Category Operated —— Inplig
Area (%) % Male % Female Statistics
1 | Marginal <1 ha. 4.88 3.26 10.00 67.1
2 | Small 1-2ha. 53.66 51.61 60.00 17.91
3 | Semi-medium 2 -4 ha. 36.58 38.71 30.00 10.04
4 | Medium 4 -10 ha. 4.88 6.45 0.00 4.25
5 | Large >= 10 ha. 0 0 0.00 0.7

Source: Press Information Bureau, Ministry of Agriculture

Out of the total surveyed farmers across different villages, more than 90% of the farmers are small
and semi-medium farmers. The sample consisted of 53% of small farmers and 37% of semi-medium
farmers, which is significantly high as compared to average India figures of 18% small farmers and
10% semi-medium farmers. Only about 5% farmers were medium farmers and none of them fell in the
category of large farmers. The above data is based on the responses received from surveyed
farmers.

Majority of both male and female farmers fall in the category of small farmers but there are more
number of male farmers in semi-medium category than female farmers. Moreover, none of the female
farmers were medium or large farmers highlighting that the surveyed female farmers in the region
have smaller land holding as compared to male farmers. The average land holding of the sample
farmers is 1.625 hectares. However, male farmers have average land holding of 1.74 hectares
whereas women have average land holding of 1.27 hectares only.

3.1.3 Education Status

It was found that the educational level of the farmers surveyed in the cluster is fairly good and only
7.5% of them are illiterate. While only 5% of farmers had primary education®, rest had better formal
educational qualifications. About 32.5% of farmers were educated upto junior high school® and 10%
upto senior high school. Among the sample farmers, 45% had at least a graduate or higher degree.

Table 4: Education Status

Primary

Junior High
School

Senior High

School Graduation

Qualification llliterate

School

% of Farmers 7.50 5.00 32.50 10.00 45.00
% Male 3.33 6.67 33.33 10.00 46.67
% Female 20.00 0.00 30.00 10.00 40.00

Interactions with the District Horticulture Office and the survey responses revealed that the kiwi
farmers in the identified cluster are comparatively well educated whereas literacy rate of Lower

" Highlights of Agriculture Census 2010-11, Press Information Bureau, Ministry of Agriculture, Government of India
(http://pib.nic.in/newsite/PrintRelease.aspx?relid=132799 accessed on 04.10.2017)

8 Primary Education is educational qualification upto Class V

® Junior High School is educational qualification upto Class X

% Senior High School is educational qualification upto Class XII



http://pib.nic.in/newsite/PrintRelease.aspx?relid=132799

Subansiri is way below at 48.4%. Moreover, female farmers in the sample have high literacy rate with
about 80% of them being literate (as compared to India figure) and only 20% of them did not go to
school. The literacy rate is even higher in case of male farmers with only 3.33% being illiterate. If the
highest educational qualification is considered, about 40% of the female farmers are graduate
whereas about 47% of male farmers were graduate. However, within the surveyed farmers, female
literacy rate is much lower than that of the male farmers.

3.1.4 Annual Income

It was learnt during the field interactions that many farmers have established new orchards in the last
couple of years signifying a rapid shift towards kiwi cultivation. The economic status of farmers vary
from area to area depending on the land holdings. Among the surveyed farmers, about 14.29% of
them have annual income below Rupees fifty thousand, 21.5% have annual income between Rupees
0.571 1 lakh, 32.14% have annual income between Rupees one lakh to 2.5 lakh and 25% have annual
income between Rupees 2.5 lakh to 5 lakh. Very few farmers, about 7.14%, with large land holding
have income more than 5 lakhs per annum.

The average annual income of female respondents is still below Rupees 2.5 lakh. This may be
attributed to the reason that 70% of the female farmers have less than 2 hectares of land under
cultivation and none of them have more than 4 hectares under cultivation. The status of male farmers
is better then female farmers due to higher area under cultivation. Some male farmers have large-
scale commercial production with annual income above Rupees 4 lakhs.

Figure 4: Economic Status
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3.2  Focus Crop Area, Production and Productivity in Lower Subansiri

Among the horticultural crops grown in Lower Subansiri district, Kiwi ranks at second position in terms
of production quantity after Mandarin Orange and third in terms of area under cultivation after
Mandarin Orange and Large Cardamom. The production of kiwi in the district was about 2300 MT and
2000 MT in 2015-16 and 2014-15 respectively. The following graph highlights the production area,
guantity and productivity of Kiwi for last three years in Lower Subansiri district.



Figure 5: Kiwi Production Statistics in Lower Subansiri
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Interaction with the District Horticulture Office revealed that Horticulture Department expects a boost
in production of Kiwi in the coming years due to fruiting in many new orchards which are yet to reach
maturity. Due to this, while in 2015-16, area under cultivation was 750 hectares with an average
productivity of 2.86 MT per hectare, in 2016-17, the same area is now expected to reach a
productivity of about 8.4 MT per hectare.

3.3  Production Cluster within Lower Subansiri

Lower Subansiri district is divided into 3 blocks, viz: Ziro-l, Ziro-1l and Tamen- Raga. As per the
District Horticulture Office, kiwi is almost entirely grown in Ziro i | block of the district. Hence, based
on the interactions with the Department officials, it was mutually decided to focus on Ziro-l as the
cluster for the study. As per the estimate of the officials of the District Horticulture Office, there are
about 350- 400 kiwi farmers in the block spread across different villages within 10-15 kms from Ziro
town. However, subsequent interactions and interviews with the farmers in the cluster revealed that,
as per the farmers, there are about 225-250 commercial kiwi farmers in the block while the rest grow
kiwi at a very small scale as a part of homestead cultivation. As per the estimates of the District
Horticulture Department, about 40% of the orchards in the block are new (less than 4 years and
hence, yet to start commercial production)yandhavendét reached maturity.

Figure 6: Kiwi Production Cluster in Lower Subansiri
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The major villages where kiwi is cultivated in the block are Hari, Hong and Hija. Other villages having
kiwi cultivation are Tajang, Mudang Tage, Siiro, Lemia, Reru.

Photo: Kiwi Orchards in Lower Subansiri

3.3.1 Productivity Analysis

As per the District Horticulture Office statistics, the kiwi productivity in the year 2015-16 was 3.07 MT
per hectare in the district. As per Departmental estimates, the productivity of kiwi is expected to
increase to 8.4 MT per hectare in the district in 2016-17 which is about 2.7 times to that of the last
year. Stakehol der s6 ¢ on sthel reasoh foilothesexpected sgaificent inctedsea in
productivity is that many new orchards, which were earlier in non-fruiting stage, are now reaching
maturity and hence would start production. Although the productivity of kiwi in Lower Subansiri is
higher than that of st a t avérage and national average but there is a huge scope of increasing the
productivity of kiwi in the cluster. The table below compares the productivity of different regions.

Figure 7: Productivity of Kiwi Producing regions (2014-15)
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*This figure is for the year 2015-16

The above figures are average and the figures do not account for the fruiting or non-fruiting orchards
separately. Some of the surveyed farmers whose orchards have reached fruiting age have achieved a
productivity of up to 9 MT per hectare.



3.4  Crop Seasonality and Varieties Grown

3.4.1 Seasonality of Production

The harvesting season starts from October and continues till mid-December, the peak being
November to mid-December.

Figure 8: Kiwifruit Seasonality in Lower Subansiri
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3.4.2 Varieties Grown

There are various different varieties of kiwi grown in India viz. Abbott, Allison, Bruno, Hayward, Monty
and Tomuri. Out of these, four major varieties are mostly grown in the cluster, namely Hayward,
Monty, Allison and Bruno. The highlights of the properties of different varieties grown in the cluster are
given below:

Figure 9: Kiwifruit varieties grown in Lower Subansiri
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Source: District Horticulture Office, Lower Subansiri and field interactions

The field survey revealed that Hayward variety has high demand and is considered to be the most
preferred variety due to its large size, uniform shape and colour. However, In terms of taste, there is
not much difference among the varieties. Thi slt
was learnt during the discussions that in almost all orchards in the cluster, the farmers are mostly not
aware of the variety they are planting. The farmers come to know about the varieties only once the
fruiting starts. Moreover, due to high initial cost of setting up a kiwi orchard, the farmers generally



expand the orchard size slowly over the years on small areas. This gradual expansion also leads to
planting of different varieties in during each stage of expansion. Hence, most of the orchard produces
different varieties of kiwi.

3.5 Kiwi Value Chain in Lower Subansiri

3.5.1 Structural Analysis

The value chain for kiwi in the district starts with farmers who are responsible for production,
harvesting, cleaning, grading and packing of the produce. The product then flows to the local and

distant traders who procure and transport fresh kiwi from farmers directly. Very small quantity also
goes into processing. The kiwi from traders reach to retailers, who sell it to the consumers in fresh

form.
Qutside state
(Guwahati & Lakhimpur) Localin very small scale

Within state

Figure 10. Structure of Kiwi value chain in the District
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3.5.2 Functional Analysis
The role played by various members of the value chain is as follows:

Growers: The kiwi growers undertake establishment and maintenance of orchards. The main
operations carried out by the farmers includes land preparation, digging of pits, sourcing and planting
of planting material (for establishment of new orchards), nutrient application in form of FYM/compost,
weeding, pruning, thinning, harvesting and post-harvest management including farm gate sorting,
grading and packing, etc. In certain cases, the farmer also transport the kiwis to the traders at the
nearest markets for sale but this practice is not very prevalent in the cluster.

Growersé Organization



Kiwi cultivation is increasing over the years in the cluster and more and more farmers are now

entering into cultivation of this crop. Since, presently almost all the growers are from one block and

the orchards are within 10 7 15 km of the district headquarter, the kiwi growers are mostly known to

each other. In order to promote kiwicul t i vati on in the bl ock, a growers
Growers Cooperative Society Ltddé was established in
help each other at the time of difficult situations. Currently, about 114 farmers are registered with the

association.

As per the bylaws booklet of the 6 Ki wi Growers Cooperat i v esalié
features of the associations are as follows:

1 Farmers having kiwi orchard with more than 100 plants are eligible for becoming a
member after paying Rs. 3000 as membership fee

1 Only those farmers who practice organic cultivation are allowed to be the member. Any
member practicing inorganic cultivation is excluded from the society

1 The funds collected is available as a loan with an interest rate of 3% per month on
submitting land allotment document as collateral.

1 The executive body is selected from the registered members who are residing in the Ziro -
| area.

I The association mandates the members to maintain a uniform rate of selling price of Kiwi
fruit which are fixed in general body meeting of the society every new season.

The society was formed just one year back in the last season and it is yet to operate fully based on
the features mentioned above. As per the surveyed farmers, they have not been benefitted through
the society as it was established in the last season, although they were hopeful about the benefits
within the nextfewyears. Ther e i s no other kiwi farmerso6 group in

The surveyed farmers also mentioned that they have not received much support from the government
with respect to subsidies/ support for kiwi cultivation. Although some farmers were aware of the
subsidy schemes such as MIDH however, very few kiwi farmers have received any subsidy from the
government. Interaction with the District Horticulture Office revealed that the department distributes
some boxes (corrugated boxes) at free of cost to farmers for packaging harvested kiwi. However,
there is severe limitations in budget for such subsidies and the boxes are distributed on first come first
serve basis. It is estimated, based on discussions with officials of District Horticulture Office, that only
about 10% of the farmers receive such free boxes for packaging from the Department. Also, the
District Horticulture Office has 1 truck which is sometimes given to the farmers for transporting kiwi to
the nearest markets. However, the truck is made available to the farmers only when it is not being
used by the DHO office for its own purposes. It was learnt during interactions with the officials of
District Horticulture Office that there are budget constraints faced by the DHO office and it was
informed by the officials that the budget allocated for kiwi in the district is not sufficient to implement
the schemes including (MIDH) as per the demand in the cluster.

Traders/ Wholesaler: The traders/ wholesalers procure kiwi mostly at the farm-gate from the farmers.
The traders/ wholesalers locally from Ziro and from distant markets such as Itanagar/ Guwahati
participate in the value chain. The traders/ wholesalers of distant markets such as Itanagar/ Guwahati
operates through the local traders. Very few farmers (less than 2-3%) have tried to sell kiwi directly to
traders/ wholesalers in the markets of Delhi, Kolkata, Guwahati, etc. with limited success.

Pre-harvest contractor: Although majority of farmers informed that, they directly coordinate with the
traders/ wholesales from the local and distant markets, however, a few farmers also informed that
they sometimes engage with pre-harvest contractors. These farmers informed that these contractors
are either fellow farmers or travel from outside at the time just before crop harvesting/ flowering and/or
fruit formation stage. They inspect the field, forecast the estimated orchard production and then



negotiate price with the farmer based on distance of orchard from road and destination markets,
expected price during the season etc. Accordingly, a price is mutually decided and thereafter, the
contractors becomes responsible for all risks and expenses related to undertaking the remaining farm
operations as plant protection, harvesting, sorting, grading, packing, transportation and marketing of
produce. However, this is not a prevalent practice in the district and only a very few farmers have
been able to establish such an arrangement.

Processor: Presently, there is only one processor (Mr. Takhe Tamo) in the cluster who has set up a

kiwi wine unit at Hong Village near Ziro. The unit was established last year with a crushing capacity of

about 170 MT of kiwi in a season (in a year). Last year trial run was done with about 30 MT of kiwi

which was mostly procured from |l ocal farmers and the
is planning to procure about 150 MT of kiwi for wine making. The lower grades (C and D) are

generally used for processing. The promoter mentioned that since it is a small capacity unit, there

should not be any major challenge regarding procurement of kiwi as raw material.

Apart from the kiwi wine unit, there is no other organized kiwi processing unit in the district.
Interactions with the DIC official revealed that there is no fruit processing unit in the district as present
even as a cottage industry. The damaged and very small size kiwi (around 10-15%) is sometimes fed
to pigs as the farmers perceive that this practice improves the yield of pork. During the farmer survey,
it was also learnt that many farmers prepare homemade kiwi wine at small scale for self-consumption
with the lower grade and damaged kiwi fruits.

Table 5: Functional Analysis of Value Chain

Activity Agent Output
Input Supply
Supply of Planting = Private nurseries Planting Material
Material Fellow farmers
Department of Horticulture
Supply of Farm Private vendors Compost and farm yard manure
Yard Manure Fellow farmers
Farmer (Own Production)
Production/ Kiwi Orchard owners/ Farmers Kiwi
Supply
Provision of Training KVK Training on Kiwi cultivation
and Subsidy Department of Horticulture Subsidies on planting material,
packaging material
Processing (very Processor (Mr. Takhe Tamo) Wine
low quantity)
Trading Traders (within and outside state) Sorted and Graded Fresh Kiwi
Wholesalers
Retailers

3.5.3 Commodity Flow Analysis

The field surveys in the cluster revealed that the supply chain of kiwifruit involves multiple
intermediaries depending on the point of sale and the destination market. The key players involved in
the supply chain of kiwi are:

Growers

Pre-harvest contractors

Wholesalers/ Traders at different destinations
Processor

Retailers

=A =4 =4 -4 -4



In general, the kiwi value chain in the cluster begins with farmer producers, then on the produce flows
to traders and wholesalers (who procure and trade kiwi in fresh form), processor (who procure the
fresh kiwi stock mostly directly from the farmers) for processing into kiwi wine. The below figure
illustrates the different channels in kiwi value chain in Lower Subansiri.

Figure 11: Commodity Flow
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The different supply/ marketing channels that were observed in the cluster are described below:

3.5.3.1 Channel 1:

The most prevalent supply channel
observed in the cluster was sale via
traders. In was learnt during the FGDs
that in most cases, the traders
approach the farmers and buy kiwi
directly at the farm gate. The farmers
harvest the kiwi and pack them in
cardboard boxes themselves after
sorting and grading based on size.
The details of the post-harvest
practices are given in the subsequent
sections. Immediate payments are
made to the farmers by the traders in
cash. The officials of the District
Horticulture Office mentioned that

Photo: Wholesale market in Guwahati




grade wise selling price of kiwi is decided by a committee formed by the district administration (details
given in the post-harvest management section). The traders are supposed to pay the decided price
based on the grade of the kiwi. The grades and their corresponding prices for 2015-16 are given
below:

Table 6: Grades and prices

Weight per fruit >100 gm 8071 100 gm 6071 80 gm 5071 60 gm <50 gm
% of crop 10% 20% 30% 40%
Price (per kg) Rs. 120 Rs. 100 Rs. 80 Rs. 60 O Rs.

However, most of the time during the peak season the traders pay 10-15% less than the prices
decided by the committee. This is due to the higher bargaining power of the traders due to oversupply
during the peak season and lack of storage facilities. The transportation of kiwi from the farm-gate is
arranged by the traders.

In some cases, the farmers themselves bring the produce to the traders in the nearby markets in Ziro
and Itanagar. Many times this happens when there is an immediate cash requirement of the farmer
and depending on the requirement the farmer harvests kiwi and bring the produce to the market. In
such cases, the transport is arranged by the farmer. In certain cases, this mode of marketing is also
opted by some farmers who have higher production. In such cases, the price negotiation is done
beforehand over phone and based that the harvested kiwi is brought to the market.

The traders sometimes sell the produce to local retailers through which it finally reaches the
consumers. Sometimes it also happens that the traders at the local market act as an intermediary
between the farmers and traders operating from distant markets such as Guwahati, Lakhimpur, etc.
These local traders buy the produce from farmers and then sell it to the traders at the distant market.
The traders in the distant markets then sells it locally or, sometimes, in faraway markets of Delhi,
Kolkata etc.

3.5.3.2 Channel 2

Photo: Retail market of Naharlagun

Another prevalent marketing chain involves
farmers selling the produce directly to local
retailers in the markets of Ziro. This channel is
preferred by farmers having small productions
who would bring the produce to the local retail
market. The selling price is decided on spot and
immediate cash payment is made to the farmer.
In this channel also the farmers have limited
bargaining power.



3.5.3.3 Channel3&4
The less prevalent marketing channels observed in the cluster are:

1 Direct sale by the farmers to distant market of Kolkata, Delhi etc. (Channel 3)
1 Arrangement of farmers with pre-harvest contractors (Channel 4)

Only a few farmers tried to market their produce through channel 3 by trying to directly sell the
produce at distant market of New Delhi, Kolkata etc. but they incurred high transportation costs and
losses in transit. Moreover, they also mentioned that they lacked bargaining power in those markets
and most of them have stopped the practice.

In case of channel 4, pre-harvest contractors contact the farmers and fix a price during the time of
fruiting irrespective of the variety. As mentioned earlier, these contractors are either fellow farmers or
travel from outside at the time just before crop harvesting/ flowering and/or fruit formation stage. They
inspect the field, forecast the estimated orchard production and then negotiate price with the farmer
based on distance of orchard from road and destination markets, expected price during the season
etc. Accordingly, a price is mutually decided and thereafter, the contractors becomes responsible for
all risks and expenses related to undertaking the remaining farm operations as plant protection,
harvesting, sorting, grading, packing, transportation and marketing of produce. However, this is not a
prevalent practice in the district and only a very few farmers have been able to establish such an
arrangement.

3.5.4 Quantification of Physical Flow of Kiwi along different channels

Based on the commodity flow assessment, the district level physical flow of overall production may be
guantified as represented below:

Figure 12. Quantification of Physical Flow of Produce
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It is notable that minimal amount of value addition happens in kiwi value chain in terms of secondary
and tertiary processing. Majority of the produce is directly sold in the market for fresh consumption.
Thus, there is a presence of potential opportunity for to link processing sector with farmers for better
value addition and usage of second grade Kiwi.

3.5.5 Technical Analysis of Various Functions

Production

3.5.5.1 Agro-climatic conditions

Kiwi cultivation requires high altitude ranging from 800 m to 1500 m above mean sea level. The
identified cluster is located at an altitude of about 1500 m which provides appropriate climatic
conditions for the crop. Kiwi requires 700-800 chilling hours for good ripening with well-distributed
rainfall of 1500 mm over the year. The average rainfall recorded in the district is about 1900 mm
which is again appropriate for kiwi production. Most of the areas in the cluster has deep, rich, well-
drained sandy loamy soil which is ideal for kiwi cultivation.

3.5.5.2 Land Preparation

In the study cluster, a spacing of about 4 m from row to row and about 6 m. from plant to plant is
common which leads to about 400-416 plants per hectare on an average. The farmers in the clusters
generally use T-Bars and bamboo support for the kiwi vines to grow. For establishment of new
gardens, steep land on the hills are contoured into terraces. The rows are oriented in a north-south
direction to avail maximum sunlight. Proper soil preparation and input of farm yard manure is
essential for successful establishment of the orchards. The land preparation process generally takes
place in the month of January with pit digging and filling to provide nutrients.

3.5.5.3 Propagation
Planting in usually done in the month of January. Kiwi plants are mostly propagated vegetatively

through cuttings and grafting. T-bars are also laid down before planting new plants. They are required
to as plants alone cannot withstand the weight and effects of winds, hailstorms etc. It was learnt that,



due to high cost of metal T-bars, many farmers look for other alternatives and they use bamboo
instead of metal bars which have a short life span and requires replacement in every three years.

Farmers source planting material either from the State Department of Horticulture or from local
nurseries. These nurseries are usually owned and maintained by fellow progressive farmers. It was
learnt that none of the respondent farmers have received any form of formal training on scientific
propagation techniques for kiwi crop. The Department informed that presently there are 3 nurseries
maintained by the department in the district which supplies kiwi planting materials to the farmers in
the district. These nurseries are located in Siro, Hapoli and Laru. The nurseries also cater to the
demand of planting materials from farmers in other districts of the state. During the group discussions,
it was learnt that the quantity of planting material being supplied with support of department was
insufficient to meet present requirement in the cluster. Also, some of them expressed their concern
about the productivity of planting material being supplied by the department including higher number
of male plants. Due to this, most of the farmers source planting materials from nurseries maintained
by fellow farmers.

On an average planting material cost Rs 80-100 per plant, which adds significantly to the cost of
cultivation considering that about 416 plant per hectare are required to be planted. Availability of
quality planting materials in sufficient quantities is, thus, one of the major limiting factor in improving
kiwi production and also the quality of kiwi produced in the region leading to higher income to farmers.

3.5.5.4 Inter-cropping

Most of the farmers in the cluster do not practice intercropping in spite of many of the farmers are new
in kiwi cultivation. This practice, if done, can act as an additional source of income and can help the
farmer in the initial investments required in kiwi cultivation.

3.5.5.5 Training and Pruning

Pruning is very important practice to divert the flow of nutrients towards fruiting branches and force
more fruiting. In this stage, the weakly grown or diseased branches are cut off for the growth of strong
and leader branches. Proper and scheduled training and pruning ensured appropriate exposure to
sunlight and supply of nutrients. The vines can become overcrowded if not pruned. Pruning is done
twice a year during summer and winter season to maintain balance between vine growth and fruit
production.

3.5.5.6  Nutrition

For full grown vines after 5 years of age planted at 6 x 6 m, application of 750-800 g N, 500-600g P,
800-900g K and 20kg FYM in two dressing, half to two third in January-February and remaining after
fruit set in April-May is recommended. Half of the dose is recommended for plants planted at 6 x 3 m
distance.

During the FGDs, it was learnt that in the orchards in the identified cluster, the plants are provided
only FYM/ compost for nutrition. Generally, about 4 kg to 10 kg of FYM are applied to each plant. The
farmers in the cluster generally do not use any other fertilizer. The FYM is generally given once a year
whereas the recommended practice suggests twice a year application. As per the respondents, the
farmers do not use chemical fertilizers to save cost (and its low availability) and also because of the
perception that the soil in the cluster is rich in nutrients and hence other fertilizers are not required.
None of the surveyed farmers have assessed the actual nutrient requirement of the soil and it was
found that soil testing is generally not done in the cluster. One of the major reason cited by the farmer
groups was limited number of soil testing facility in the district. There is a need to provide such
facilities near the farm gate.



3.5.5.7 Inter-Cultural Operations

The inter-cultural operations are required to be carried out on a regular basis to remove the weeds.
Frequent and timely weeding is required right from fruit setting stage to harvesting stage. However,
based on the interaction with farmers, it was learnt that most of the farmers do not carry out weeding
regularly especially the farmers whose orchar
Moreover, new growers try to save labour cost by not carrying out weeding regularly. Proper and
timely weeding is required in the orchards as these unwanted plants extract nutrients from soil and
affect growth of crop.

3.5.5.8 Irrigation

Irrigation is almost entirely rain fed in the kiwi orchards in the cluster. In case of very few orchards,
where there are streams nearby, water from the stream is also used for irrigation. No modern
irrigation system is used in the cluster for kiwi. As the orchards are dependent on rains, the variability
of rains do affect the productivity of kiwi in the cluster.

3.5.5.9 Thinning

All the cultivars of kiwifruit except Hayward bear heavily every year. In cultivars bearing more than 5-6
fruits per flowering shoots, the thinning is beneficial for the size of the crop. In the cluster, the
respondent farmers informed that thinning is done in June/July and generally 8-10 fruits are kept in a
bunch.

3.5.5.10 Plant Protection Measure

No serious pests and diseases have been reported so far in this crop in the cluster. Interactions with
the farmers revealed that the pesticides are generally not used by the farmers. Moreover, the farmers
also informed that there is no major threat of wild animals destroying the crops. However, some of the
respondent farmers complained about high incidence of fruit dropping in certain years. This is
probably due to less chill, water stress and/ or poor pollination.

3.5.5.11 Harvesting and Yield

Kiwi vine starts bearing at the age of 3-4 years while commercial production starts at the age of 5-7
years. The fruits mature earlier at lower altitude and later at high altitudes because of variation in
temperature. It ripens between October and December depending upon the variety and the climate.
Many times kiwi is harvested when they are still hard so that the kiwi can be transported to long
distance without using sophisticated packaging materials. This practice does not produce the right
quality and size kiwi and provide very less return in the market. A well-managed plant can give an
average fruit yield varies from 25-80/90 kg. /vine with an average of about 50-60 Kg/ vine.

Based on the above technical analysis of production practices, it is assessed that if recommended
package of practices are followed, 33% increase in current production is achievable from the existing
acreage of about 750 ha for fruit bearing kiwi plantations in the region

Figure 13. Physical flow of Input and Output
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3.5.5.12 Activity Chart

Figure 14: Activity Chart

Cultivation Month

Process Jan | Feb Mar Apr ‘May ‘Jun Jul Aug Sep Oct Nov Dec

Land
Preparation

Planting
Manuring

Pruning
Weeding
Thinning

Harvesting

Post-Harvest Management
3.5.5.13 Sorting, grading and packing

Post-harvest management practices plays very crucial role in deciding the economic value of the
product in the market. The harvested fruits are sorted, graded and packed at farm level. As mentioned
earlier, the graded produce is designated as A+, A, B, C and D based on weight.

Table 7: Grades & Prices

Weight per fruit 8071 100 gm




































































































