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(" Abstract: The survey was conducted during 2013-14 in Jorhat and Sibsagar district of Upper Brahmaputra Valley Zone in the state of Assam with a view to characterize the
existing farming systems of the zone and to analyse the problems and prospects related to farming systems in the zone. Data generated from the survey indicated that, farming
systems on the sample farms comprised of crop, livestock, poultry, duckery, fishery and apiary component. The findings showed that the major farming system prevailing in Jorhat
district was crop + livestock + poultry, while the same in Sibsagar district was cropst livestock+ poultry+ fishery. The data also revealed that the contribution of crop component
fowards farm income was highest in both Jorhat district (46%) and Sibsagar district (45%). Among the bio-physical constraints faced by the respondent farmers, iregular supply of
waterferratic rainfall was most important, which was faced by 98 and 95% of the farmers in Jorhat and Sibsagar district respectively. Among the socio-economic constraints, non-

availability of suitable infrastructure ranked first in both the districts.
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Introduction

Assam is an important state of the North Eastern Region of India, where
agriculture acts as a mainstay of the state economy. The agriculture sector
continues to support more than 75% population of the state directly or indirectly
providing livelihood to more than 53% of the state’s total working force. The
average per capita operational holding in the state is 1.10 ha and over 25% of the
total operational holding in the state is marginal. Small and marginal farmers
constitute more than 85% of the total farm families [1,2]. Survival and sustainability
of a large section of the state’s population particularly in rural areas depends on
the success and viability of agriculture. Unfortunately, agriculture in the state is
handicapped by a lot of problems like recurrent floods, draught, lack of irrigation
facilities and infrastructural weaknesses besides its subsistence nature with mass
fragmentation. Due to economically unviable small farm size and lack of assured
irrigation facilities, possibilities of increasing income by vertical expansion through
multiple cropping is not so feasible in the state. Besides, single crop/commodity
adopted in small holding is not sufficient for the survival of the small and marginal
farmers. In this situation, diversification of crops with livestock, poultry, duckery,
fishery, apiary, plantation crops efc. in an appropriate, planned and scientific
manner can provide an answer to the problem of economic viability of the small
farm holders of the state [3]. Farming system aims for increased productivity,
profitability along with sustainability, balanced food, clean environment, exploring
synergy among interacting enterprises through recycling farm wastes, and by-
products, generating family income & employment round the year, solving energy,
fuel and fodder crisis, increased input efficiency, enhanced opportunity for
agriculture oriented industries and ultimately improved standard of living of the
farmers [4]. In most of the cases, an ordinary small holder farmer in Assam has a
homestead with some fruits and vegetable crops, a pond and a few animals and
birds to fulfil his daily food requirement apart from his tiny farm holding.

Thus, the state is endowed with a variety of farming systems although in an
unorganized and unscientific manner. Farming system varies from farm to farm,
place to place and land situation to land situation and agro-climatic zone to agro-
climatic zone depending upon many factors like resource endowment of the
farmer, environmental condition, socio-religious taboos and other agro-climatic
and socio-economic factors besides, the suitability, adaptability, marketability and
ability of the components included in the system to satisfy farm family
requirements. Therefore, a study on the types of farming systems prevailing in
different agro climatic zones of a state and their impact on farm income would
have strong bearing on identification of economically viable systems for
enhancement of farm income on sustainable basis. Besides, improper allocation
and inefficient utilization of limited farm resources coupled with inappropriate
enterprise mix hinders achieving expected result from adopting farming system
approach. In other words, mere adoption of a number of enterprises does not
guarantee enhanced returns to the farmers. Thus, it will be meaningful if the
farmers concentrate on high income generating, profitable enterprise mix.
Therefore, it is important to study the types of prevailing farming systems of a
state in different agro-climatic zones so as to identify those which are
economically viable across farm size and agro-climatic situation. Besides, such
study will open up new areas for policy makers for improvement in the existing
farming systems and would help to formulate appropriate strategies and plans for
development of the agricultural economy of the region. Again, first major step in
farming system research methodology is characterization of prevailing on-farm
farming systems of the region/area and thereafter bridging yield gaps by
minimizing production constraints through adoption of latest viable production
technologies and maximization of farm production & profits by diversification of
prevailing on-farm farming systems through integration of economically viable but
socially accepted low cost/ cost effective farm enterprises [5)].
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Problems and Prospects of Farming Systems in Upper Brahmaputra Valley Zone of Assam

Assam is divided into six agro-climatic zones each characterized by various types
of agro-ecological situations from high rainfall to rain shadow, hills to plains,
relatively flood free to flood prone areas. In tune with the diverse agro-ecological
situations, different forms of farming systems exist varying from situation to
situation. Present study attempts to identify the major farming systems prevailing
in two districts namely Jorhat and Sibsagar of Upper Brahmaputra Valley Zone of
Assam. Like any other agricultural systems, farming system has its own
characteristics and each component enterprises have their own peculiar
constraints. The study also attempts to focus on the specific constraints related to
farming systems and its subsystems in the study area, so as to recommend
suitable policy prescriptions.

Materials and Methods

A survey was conducted in two districts of Upper Brahmaputra Valley Zone
(UBVZ) of Assam during the year 2013-14 for collection of information related to
different aspects of farming system. The sampling design followed for the study
was three stages stratified random sampling design (Block, Gaon Panchayat and
farmer), details of which presented in [Fig-1]. Two districts of UBVZ of Assam
namely Jorhat and Sibsagar were selected for the survey as representative of
higher productivity and lower productivity district respectively for the concerned
zone. Within the districts one block each were selected at random and from each
block three Gaon Panchayats were selected randomly. Again, from each Gaon
Panchayats, 6 farmers in the ratio 2:2:2 (marginal: small: medium/large) were
selected at random. Thus, 18 farmers from each block and district comprising a
fotal of 36 farmers from the zone were selected for the study [Table-1]. The
relevant primary data were collected from the selected farmers of the sample
farms with the help of specially designed schedules and through personal
interview with the respondent farmers. The data thus collected were compiled and
tabulated for the purpose of analysis.
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Fig-1 A schematic view of sample selection for farming system characterization
survey in UBVZ of Assam

Table-1 Category wise sample farmers in Jorhat and Sibsagar districts of UBVZ of

Assam
District

Category wise number of farmers |
Jorhat 6 6 6 18
Sibsagar 6 6 6 18
Total 12 12 12 36

Results and Discussion

Salient Features of the Study Area

Climate and Soil

Being situated in sub-tropics, the climate of the study area (both Jorhat &Sibsagar
district) is characterized by moderate climate with hot &humid summer and cold &
foggy winter. The average annual rainfall was recorded as 2227.18 mm and
1321.5 mm in Jorhat & Sibsagar district respectively. The soils of the districts
studied were moderately acidic, sandy loam and alluvium soil.

Land Use Pattern
Land use pattern of the districts under study (Jorhat & Sibsagar) is taken from
Statistical handbook of Assam, 2011.

Cropping pattern

Major cropping pattern adopted in Jorhat district were Winter Rice- Toria, Winter
Rice- Pulses and Winter Rice -Fallow -Rabi vegetables; while that of Sibsagar
district were Autumn Rice-Winter Rice-Vegetables, Winter Rice- Rape/Mustard
and Winter Rice- Potato.

Category-Wise Distribution of Farm Households

Both Jorhat and Sibsagar districts were characterized by small holder farmers.
More than 80% of the farmers in both districts were small and marginal. Out of a
total of 120543 numbers of farm households, 76786 were marginal, 25917 were
small, 13983 were medium and 3857 were large in Jorhat district. Similarly, in
Sibsagar district, marginal, small, medium and large categories of farm
households comprised of 49576, 29038, 18475 and 1418 numbers respectively.

Livestock Population

Commonly reared livestock in the study area were cattle, buffalo, goat & pig. The
population of cattle, buffalo, goat & pig in Jorhat district were 50809, 31111,
182395 and 90396 numbers respectively and the same in Sibsagar district were
413355, 25422, 172055 and 325885 numbers respectively. Data revealed that-
goat population was more in Jorhat district whereas cattle population was more in
Sibsagar district of Assam which was followed by pig population as compared to
other livestock under study.

Socio-Economic Characteristics of Sample Households

Socio-economic characteristics of the sample household are shown in [Table-2].
The table reveals that as a whole average holding size of the sample household in
Jorhat district was 1.77 ha and the same in Sibsagar district was 1.75 ha. Average
educational qualification of the respondent farmers in the sample household was
ninth standard for both the districts and similarly average number of family
members was six in both the districts studied.

Cropping Pattern in the Sample Household

Cropping pattern in the sample household in both the districts was dominated by
winter rice. On an average 81.74% and 89.83% of operational holding of the
sample as a whole in Jorhat and Sibsagar district respectively were occupied by
fice cultivation. Rabi vegetables are the second most dominating crop grown by
the sample in both the districts. Apart from rice and vegetables, oilseed mainly
toria and pulses like green gram, black gram also constitute a part of the cropping
pattern of the sample studied though to a limited extent. Monocropping of rice was
found to be prevalent mostly among the farmers of the sample studied. Cropping
pattern in the sample household is presented in [Table-3].

Dairy Animals and Milk Production on Sample Farms

Average number of dairy animals and milk production on sample farms is shown in
[Table-4]. It can be viewed from the table that on an average a sample household
had 2 and 3 number of cows in Jorhat and Sibsagar district respectively. None of
the household in the sample studied had buffalo as dairy animal. On average total
milk production in the sample households of Jorhat districts was 403 litres of milk
per annum and thereby average income from livestock was Rs. 16,120.00 per
household per annum. In Sibsagar district, overall total milk production was found
to be 133 litres per annum and thus average income from livestock was Rs.
15,000.00 per annum. The table also reveals that there is an increasing trend in
terms of number of cows, milk production per animal per annum and thus income
from livestock with an increase in the size of holding ie. from marginal to
medium/large farmers in both the districts.

Farm Income on Sample Farms

Average farm income obtained by the sample farms from different sources is
shown in [Table-5] and share of different enterprises in farm income on the
sample farms is shown in [Table-6]. On an average, total income from different
activities per annum across the categories was found to be Rs. 54,670.00 in
Jorhat district and Rs. 49,050.00 in Sibsagar district.
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Category

Table-2 Socio-economic characteristics of sample households of Jorhat & Sibsagar district of UBVZ of Assam
No. of sample i
farmers

Gogoi B., Borah M., Hazarika J., Rajbongshi A., Borah A., Borah B., Sharma K K. and Baishya A.

Marginal 6 0.84 39 7 5

Small 6 1.38 41 8 5 1.24 40 10 6
Medium/ Large 6 3.09 36 12 7 3.20 38 15 7
Overall 18 1.77 39 9 6 1.75 40 9 6

Table-3 Cropping pattern in the sample household of Jorhat & Sibsagar district of UBVZ of Assam

Category Jorhat district Sibsagar district
Winter Rice Oilseed Rabi vegetables | Winter Rice Oilseed Pulses Rabi vegetables
(Toria) | (Greengram/ (Toria) | (Greengram/blackgram)
Marginal 80.59% 4.40% 3.17% 11.48% 91.50% 2.88% 1.05% 4.18%
Small 81.42% 6.96% 3.05% 8.48% 87.49% 3.50% 0.70% 8.57%
Medium/Large 79.22% 7.26% 4.48% 8.89% 90.32% 1.86% 3.30% 4.66%
Overall 81.74% 6.68% 2.17% 9.24% 89.83% 2.43% 2.30% 5.53%

Table-4 Average number of dairy animals and milk production of the sample farms

Category Jorhat district Sibsagar district
Average Milk production/ Total milk Income from Average Milk production / Total milk Income from
number of Animal / production (Lit/ | livestock (Rs./ number of Animal / Annum production (Lit/ | livestock (Rs./
Marginal 2 97 194 7760 1 85 85 3400
Small 1 205 205 8200 2 110 220 8800
Medium/ 3 270 810 32400 4 205 820 32800
Large
Overall 2 191 403 16120 3 133 375 15000

The table reveals a direct relationship between farm income and size of holding in
both the districts, i.e., medium/large sized farms had highest income from all the
sources in both the districts, while marginal category of farmers had lowest income
from all the sources. Regarding share of different major enterprises in farm
income, it can be viewed from [Table-6] that on an average for all categories of
farmers, crop enterprise contributed highest proportion of income (45%), which
was followed by livestock (31%) and other sources (25%). The share of crop
enterprise in farm income was relatively higher in case of marginal farmers (50%),
while the share from livestock component was higher in case of small farmers
(35%) as compared to other categories of farmers. Integrated farming system
(IFS) undertaken in Kamataka, India by Channabasavanna et al. (2009) recorded
26.30 and 32.30% higher productivity and profitability, respectively over
conventional rice-rice system. Among the components evaluated, the highest net
returns were obtained from crop (63.80%), followed by goat (30.90%), fish (4.00%)
and poultry (1.30%), respectively [5]. Integration of different agriculturally related
enterprises with crops always provides ways to recycle products and by-products
of one component as input of another linked component which reduce the cost of
production and thus raises the total income of the farm [6].

Existing Farming Systems in the Zone

Existing farming systems prevailing in Jorhat and Sibsagar district of Upper
Brahmaputra valley zone are depicted in [Table-7]. Data from the table indicated
that, farming systems on the sample farms comprised of crop, livestock, poultry,
duckery, fishery and apiary. Crop component included field, horticultural as well as
plantation crops and livestock component included cattle, goat and pig. The table
reveals that, crop + livestock + poultry was the major farming system adopted by
38.89% of the sample farmers in Jorhat district, which was followed by cropst
livestock+ poultry+ fishery, adopted by 27.78% of the total farmers. Among the
marginal farmers of Jorhat district crop + livestock + poultry was the most
dominant farming system, while the same in case of large/medium farmers was
crops+ livestock+ poultry+ fishery. In case of small farmers of the district, three
farming systems namely crops+ livestock, cropst+ livestock+ poultry and crops+
livestock+ poultry+ fishery, were adopted by equal proportion of the farmers.
Apiary component was also found to be adopted by a small proportion (5.56%) of
the farmers along with other major components i.e. crops, livestock, poultry and
fishery in different combinations. In Sibsagar district of Upper Brahmaputra Valley
Zone, a majority (22.22%) of the farmers followed crops+ livestock+ poultry+

fishery farming system, while 16.67% of the farmers followed crops+ livestock,
crops+ livestock + poultry and cropst+ livestock + poultry + duckery farming
system. Cropst livestock+ fishery as a farming system was followed by 11.11% of
the total farmers of the district. Among the large farmers, crops+ livestock+
poultry+ fishery was the most dominant farming system, while among the small
category of farmers, crops+ livestock and crops+ livestock+ poultry were relatively
more dominant than other farming systems. Marginal farmers followed all types of
farming systems mentioned in [Table-7] in equal proportion except cropst
livestock and crops+ livestock+ fishery. On an average for both the districts,
crops+ livestock+ poultry was the most dominant farming system, and the second
most dominant farming system was found to be crops+ livestock+ poultry+ fishery.

Problems and Prospects of Existing Farming Systems on Sample Farms

The sample farmers surveyed had to face a number of problems while adopting
agriculture as a source of livelihood. The constraints faced by the farmers were
segregated as biophysical constraints and socio-economic constraints. Among
those, the major constraints faced by the farmers are listed in [Table-8]. Among
the bio-physical constraints, irregular supply of water/erratic rainfall was the most
important constraint as perceived by the sample farmers in both the district. In
Jorhat district, 98% of the farmers and in Sibsagar district 95% of the farmers
faced the problem of irregular supply of water. This problem hinders the farmers in
adopting multiple cropping and it also stands away in achieving higher yield from
the crop component. Pest and disease problem, small size of holding, natural
calamities, inferior quality of seed/planting materials were other biophysical
constraints which ranked 2nd, 3rd, 4th and 5th respectively in terms of importance
for the farmers in both the districts. Due to pest and diseases and inferior quality
seeds and planting material, the farmers were not getting the yield from crops as
expected. Small size of holding hinders the farmers to take up cultivation of crops
and adoption of other enterprises on large scale. Among the socio-economic
constraints, non-availability of suitable infrastructure ranked first in both the
districts. Due to lack of suitable infrastructure, the farmers could not adopt allied
enterprises on a scientific manner and lack of proper irigation infrastructure
restricts farmers to go for diversified cropping. Lack of modern facilities for artificial
insemination for animals, balanced feeding for animals and fishes, hatchery
facilities for fisheries and proper medical facilities etc. were impediments that
stands in the way of getting higher production and income for the farm
households.
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Problems and Prospects of Farming Systems in Upper Brahmaputra Valley Zone of Assam

Table-5 Average annual farm income of sample farms of Jorhat & Sibsagar district of UBVZ of Assam

Jorhat district

Income from Income from Income from other Total farm
farming livestock (Rs) | sources (wages, petty income (Rs/

crops) (Rs business, etc.

Marginal 12910 9037 3873
Small 20470 18196 6824
Medium/Large 41715 27810 23175
Overall 25032 18348 11290

S annum
25820
45490
92700
54670

Income from
farming (crops)

Rs
11375
15400
38655
21810

Sibsagar district

Income from
livestock

Income from other
sources (wages, petty
business, etc.) (Rs
4550

9625

21475

11883

Table-6 Share of different enterprises in farm income of the sample farms of Jorhat & Sibsagar district of UBVZ of Assam

Category Jorhat district
Crops+ Livestock | Crops + Livestock + Others
Marginal 50% 50% +35% 50% +35% +15%
Small 45% 45% +40% 45% +40% +15%
Medium/Large | 45% 45% +30% 45% +30% +25%
Overall 46% 46%+34% 46%+34%+21%

Table-7 Existing farming systems of the samp

=2

50%
40%
45%
45%

Sibsagar district
Crops+ Livestock | Crops + Livestock + Others
50%+ 30% 50% + 30% +20%
40% +35% 40% +35% +25%
45% + 30% 45% + 30% +25%
45% +31% 45% +31% +24%

le farms of Jorhat & Sibsagar district of UBVZ of Assam

Total farm income
(Rs/annum)

22750
38500
85900
49050

Farming systems Category of the farmer : Overall
i Medium/Large
Jorhat district
Crops+ Livestock 0 2(33.33%) 1(16.67%) 3(16.67%)
Crops+ Livestock+ Fishery 1(16.67%) 0 0 1(5.56%)
Crops+ Livestock+ Poultry 4(66.67%) 2(33.33%) 1(16.67%) 7(38.89%)
Crops+ Livestock+ Poultry+ Fishery 1(16.67%) 2(33.33%) 2(33.33%) 5(27.78%)
Crops+ Livestock+ Poultry+ Apiary 0 0 1(16.67%) 1(5.56%)
Crops+ Livestock+ Poultry+ Fishery + Apiary 0 0 1(16.67%) 1(5.56%)
Sibsagar district

Crops+ Livestock 1(16.67%) 2(33.33%) 0 3(16.67%)
Crops+ Poultry 0 0 1(16.67%) 1(5.56%)
Crops+ Livestock+ Fishery 0 1(16.67%) 1(16.67%) 2(11.11%)
Crops+ Livestock+ Poultry 1(16.67%) 2(33.33%) 0 3(16.67%)
Crops+ Poultry + Fishery 1(16.67%) 0 0 1(5.56%)
Crops+ Livestock+ Poultry+ Fishery 1(16.67%) 0 3(50.00%) 4(22.22%)
Crops+ Livestock+ Poultry+ Duckery 1(16.67%) 1(16.67%) 1(16.67%) 3(16.67%)
Crops+ Livestock+ Poultry+Duckery + Fishery 1(16.67%) 0 0 1(5.56%)

* Figures in parenthesis indicate percentage to total

=2

Table-8 Major constraints faced by farmers in existing farming systems on sample farms

Constraints Category-wise percentage of farmers facing constraints ~ Overall

Medium/Large

Jorhat district:

Biophysical constraints:

1. Irregular supply of water/erratic rainfall 98% 100% 95% 98%
2. Pest & disease problem 95% 90% 85% 90%
3.Small size of holding 98% 85% 55% 79%
4. Natural calamities like flood 80% 82% 60% 4%
5. Inferior quality seeds/ planting material 85% 78% 50% 71%
Socio-economic constraints

1. Non availability of suitable infrastructure 97% 89% 65% 84%
2. Lack of technical knowledge 70% 72% 40% 61%
3. Scarcity of labour 40% 55% 70% 55%
4. Sociallcaste factor 5% 8% 12% 8%
Sibsagar district:

Biophysical constraints:

1. Irregular supply of water/erratic rainfall 100% 95% 90% 95%
2. Pest & disease problem 96% 90% 88% 91%
3.Small size of holding 97% 83% 50% 7%
4. Natural calamities like flood 78% 80% 62% 73%
5. Inferior quality seeds/ planting material 80% 78% 53% 70%
Socio-economic constraints

1. Non availability of suitable infrastructure 95% 83% 60% 79%
2. Lack of technical knowledge 75% 70% 45% 63%
3. Scarcity of labour 45% 56% 7% 59%
4. Sociallcaste factor 6% 5% 10% 7%
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Lack of technical knowledge, particularly, lack of knowledge on improved package
of practices for crops, imbalanced use of fertilizers, lack of knowledge on artificial
insemination, balanced feeding, medical facilities etc. for livestock rendered these
enterprises un-remunerative and thereby they offered reduced income for the farm
households. Scarcity of labour and sociallcaste factor in adopting some particular
enterprises were other socio-economic problems faced by the sample farmers.
Earlier researchers also reported regarding such production constraints in case of
IFS [6,7]. Tokrishna (1992) pointed out that a farmer who wishes to expand his
area under integrated farm in Thailand faces the problems of adequate water
supply, animal feed and market outlets [8]. Although, the sample farmers surveyed
were facing a number of problems, however, there exists sufficient opportunities in
making farming system approach quite successful with proper technological
intervention and policy prescriptions. Since, a variety of farming systems are
already in existence in the zone, though in an unorganized, unscientific and
unplanned manner, there are possibilities to make them economical and
remunerative with proper interventions. The probable interventions for higher
returns from different enterprises/ components of farming systems suggested are
as below:

1. Inclusion of fishery in existing farming system which may also act as a water
harvesting structure may help in supplying water to the crops during dry periods.
Besides, proper emphasis from concerned agricultural department regarding
setting up irrigation infrastructure on a need-based way may offer a solution for
the water supply problem. Moreover, selection of crop component may be done in
such a way that, their combination includes both high waters requiring and low
water requiring crops in a proper ratio. In general, crop, livestock and fishery in an
Integrated Farming System (IFS) can be very profitable for the farmers [9].
Besides, it is also evident that integration of 2 bullocks + 1 cow + 1 buffalo and 10
goats along with other subsidiaries like poultry and duck is the most beneficial
system which can supplement the income of tribal people to improve their socio-
economic status [10,11].

2. Need based trainings and village level demonstrations on balanced use of
fertilizer, package of practices and pest & disease control measures, artificial
insemination, balanced feed for livestock and fish, establishment of fish hatchery
and other related subjects may go a long way in helping the farmers eaming
higher income from farming. Besides trainings on advantages of adopting farming
system approach and selection of remunerative enterprises based on suitability
may also help in solving the problem of wide spread poverty of the farming
community.

3. Small holder farmers need to be encouraged to adopt diversified farming that
includes low-cost, quick return, high income generating enterprises taking into
consideration the relationship among the enterprises, marketing possibility and
existing farming systems. The continuous flow of money from one or other
component system minimizes the financial burden on the farmers [3].

4. Resource recycling through vermicomposting, biogas preparation, liquid
manure production efc. within the enterprises of farming systems would generate
added income and minimize dependence on purchased farm inputs.

5. Plantation of fruit tree from nutritional point of view and inclusion of sericulture
component from economic point of view particularly in the urban as well as semi-
urban area of the zone also appears to be promising.

6. Suggested alternate cropping systems for farming system in the zone are Rice-
Rabi vegetables-Summer vegetables and Rice-Toria-Summer pulses.

Thus, through integrated farming system (IFS) it will be possible to meet the
continuous increase in demand for food, stability of income and diverse
requirements of food grains, vegetables, milk, egg, meat etc., thereby improving
the nutrition of the small and marginal farmers with limited resources.

Conclusion

Present study conducted in Jorhat and Sibsagar district of Upper Brahmaputra
Valley Zone of Assam reveal that most of the farmers in the study area were
resource poor with small per capita average operational holding. Farming is of
subsistence nature and the farmers mainly follow traditional method of cultivation
because of lack of suitable infrastructure, capital and knowledge of modern
method of cultivation. Scientific management of Livestock, Apiary, Fishery and

other allied enterprises was not followed and Farmers were unaware about bio-
waste and its recycling techniques within farming systems. A variety of farming
systems were observed to be existence in the study area, but in an unorganized,
unscientific and unplanned manner and thus they are uneconomical. In this
situation, diversification of crops with livestock, poultry, duckery, fishery, plantation
crops, agro-forestry efc. in an appropriately planned and scientific manner
appears to be promising in boosting up the rural economy of the area. Resource
recycling through vermicomposting, biogas preparation, liquid manure production
efc. would also generate added income and minimize dependence on purchased
farm inputs.

Application of research: Plantation of fruit tree from nutritional point of view and
inclusion of sericulture component from economic point of view, particularly in the
urban as well as semi-urban area of the zone also may help in sustaining farm
income and generating employment opportunities. As integrated farming is
economically and environmentally sound, the motivation for integration in a
scientific way with a holistic approach would appear to be of vital course of action
for diversification and for increase agricultural production in Sibsagar and Jorhat
district of Upper Brahmaputra Valley Zone of Assam.
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