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 INTEGRATION OF CROP, ANIMAL AND TREE IN RIC
FARMING SYSTEMS OF HILLS AND TERAI OF NEE;’Ei:S ED
SOME SUCCESSFUL CASES

J. Timsina, S. B. Singh and D. Timsinal

ABSTRACT

_ Nepalese farmers have evolved and sustained diverse farming systems with the
integration of crops, animals and trees. However, documentation of such farming
systems is very rare. The objectives of this case study were: (1) to describe the
dynamics of the farming systems practiced by the selected farmers of mid-hills (1100-
2000 m) and terai (350 m); (2) to investigate the strategies of sustainability of their
farms; and (3) to enumerate men’s, women’s and children’s responsibility in different
farm operations. A purposive sampling technique was used to select the farmers. The
results showed that the farms were sustaining well in both regions, with the greater
degree of sustainability in the hills. Family labor contributed two-thirds of total labor
in crop production, whereas, the family labor contribution was 87 and 95% for hills
and terai, respectively for animal production. Children significantly contributed to
farming systems in the hills, but not in terai. Men and women were equally
responsible in sustaining the farming systems in both regions. Greater degree of crop,
animal and tree integration, farmers indigenous/traditional knowledge and strong
institutional support were some of the strategies for the hill farms to be sustainable.
Besides, the effective utilization of family labor and good coordination among family
members also resulted in sustainable farming systems in both study areas. The results
suggest that documentation of the farming systems of the successful farmers across
the different agroecologies should be a continuing effort of any farming systems

research program.
INTRODUCTION

Farming systems in mid-hills and terais of Nepal are predominantly small
farm-based and subsistence in nature. They are more intensive and diversified in the
mid-hills than in the terais. Rice is the major crop in all the low-lying areas of teral
and in many areas of low to mid-hills. In addition, several other crops, including trees,
are grown either in mixed or sequential fashions. Animals constitute a component of
farming system. Many of the advanced farmers have evolved and sustained
technologies by integrating crops and animals with rice. For instance, crop residues
and by-products are essentially utilized for animal feeding and the manure from the
animals are used for fertilizing the land. In addition, animals supply the main power
for tillage. Still in other cases, green manuring Crops are grown for better production
of rice. The sustained technologies are results of coordination among men, women
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and children in the households. Both men and women in the households are involved
in farming (Timsina and Timsina 1988, Timsina et al 1989) and hence, both have
contributed towards successful farming.

Few examples of successful farming communities need elucidations. In
Dhankuta and Terhathum districts (mid-hills), many farmers are practicing and
evolving new cropping patterns and raising swine and buffaloes for several years.
Likewise in Ilam district (mid-hill), dairy cattle are popular among farmers. Besides
diversification on crops and animals, a great diversity of fodder trees exists in the
mid-hill areas (Thapa 1985, Sharma and Pradhan, 1985, Thapa 1985). Fodder trees
are the main sources of green fodder during winter months, when no other green
forage is available for livestock. Farmers also grow diverse species of fruit trees and
vegetables in these areas. Successful and well-sustained crop-animal-tree integrated
farming systems have been reported also for other mid-hill areas (Chhetri 1988, Oli
1988, Shrestha and Sherchand 1988).

In Chitwan district, and inner terai, rice-maize-mustard is a predominant
cropping pattern (Timsina 1986, Timsina and Subedi 1986). In Janakpur and Parsa
districts (both terais), farmers have been growing Sesbania sp., a green manure crop
proved to successfully increase rice yields. .

Indeed, there are lots of crop-animal integration practices that exist in several
farms of Nepal. However, very little attention has been given to document such
practices. Documentations regarding farmer’s traditional /indigenous knowledge have
been made only recently (Bhattaria et al, 1989, Chand et al 1990). Jodha (1990) for
instance, analyzed the issues of sustainability in the mountain agriculture of Nepal.
He reported that inaccessibility, fragility, marginality, diversity or heterogeneity,
niche availability and human adoption mechanisms are 'mountain specifics”, and
farmers have developed strategies in response to those specificities.

With the realization of the fact that farmers are dynamic, innovative,
possessing traditional knowledge and have been evolving technologies suitable to
their farms, documentation of technologies that they practiced becomes extremely
important. Such farmers could then be considered as successful or "model" farmers,

and such technologies along with the improved technologies generated from scientific
researches would be valuable for dissemination to other farmers.

The objectives of the case studies were as follows:

1. To compare the socio-economic characteristics of farmers of the mid-
hills and the terai

2 To describe and analyze the systcms‘dynamics in the hills and the terai

. To analyze the farmers’ strategies in the choice of crops, animals and

trees to maximize farm productivity

4. To enumerate men’s, Women’s and children’s roles in making their

farms successful
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Methodology

Description of study sites

.. The study was conducted in Dhankuta, Terhathun (representing mid-hills) and
Chitwan (representing terai) districts of Nepal.

Dhankuta and Terhathum. The study sites included Hattikharka, Sanne,
Ghorlikharka and Phalante villages from Dhankuta and Sukrabare, Pokhari and
Aangdeem villages from Terhathum (Fig 1). The terrain of these areas is steep with
terraced hillsides cut by many streams and rivers. The farmers have lands ranging
from river basin in low (<1100 m) to steep lands in mid (1100-2000 m) and high
(2000-5000 m) altitude areas. Climatically, such lands are respectively classified as
besi (hot/dry subtropical), Kacchad (warm temperate) and Lekh (cool temperature).
Soils are extremely variable, reflecting differences in bed rock, geomorphology,
microclimate and past land use. They are weakly acidic with pH range of 6.0 - 7.0
(Goldsmith 1981). The soil texture is sandy loam to loam in the mid-altitude, but is
red colored clay in the low attitude. The latter soils are classified as T. Rhodadalfs
and U. Rhodadalfs, while the former are D. Eutrocherpts and T. Dystrochrepts
(Sherchand 1987). ’

Chitwan. The study sites, Dhaka, Shivangar and Kesharbag villages, are
located at about 350 m elevation. The climate is sub-tropical and has annual rainfall
of about 1800 mm with four wet (more than 200 mm) and eight dry (less than 100
mm) mo. The soil texture is clay loam and belongs to class Inceptisol. The major
land types are lowlands (rainfed and irrigated) and uplands (rainfed). The above
facts are simple extrapolations from Rat-nanagar (Timsina and Subedi 1986), a site
very close to our study areas.

Sampling procedure

A list of rice growing farmers from the study areas in the hills was obtained
from Pakhribas Agricultural Centre (PAC) while that in terai was obtained from local
key informants. Eleven farmers (five from Dhankuta and six from Terhathum) from
the hills and 13 from the terai were selected via purposive judgemental sampling.
Sample farmers were chosen from various farms and family sizes, and represented
relatively better-off farmers from the farming communities.

Data collection

The data were gathered through personal interview using an interview
schedule. Information regarding the farmers’ household and farm characterlgtlgiss,
farm management practices, crops and animals raised, products and by-produ L
utilization, farmer’s traditional/indigenous knowledge and practices 1_n_crop-an1fmd
integration, gender specific roles in farm related decisions and p%lr[lClpIaHOI(ljS t;m'l
others were included in the interview schedule. Each interview was followed by ¢

visit by the study team to the farmer.
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The case studies were in—depﬂ} exploratory and descriptive in nature. The
data were analyzed using simple statistical tools such as means, percentages an
ranges. System dynamics for hills and terai were described.

Results and Discussion

‘Farmers and farming systems

. The hill farmers have an average family size of 11.1 and a farm size of 4.88 ha,
with a farm to-individual ratio of 0.44 ha. The corresponding values for the terai were
9.0,2.0 and 0.44 ha. Taking into account the significant uncultivated areas occupied
by terrace walls, slopes, streams and gulleys, the*farm size is still small in-the hills.

Majority of the farmers in both agroclimatic regions were literate (Table 1).

The farmers from the hills have two types of lands; Besi and Kacchad. The
farmers stayed in the kacchad areas but also owned lands in besi. The term Khet was
used for irrigated rice terraces while bari was for unirrigated contour terraces in both
besi and kacchad areas. The terai farmers have also two types of lands: lowlands and
uplands. The lands that were bunded and could accumulate water during rain or
irrigationn were classified as lowlands while the lands without any bund and are
located in relatively higher landscape are classified as uplands. Table 2 shows the
predominant cropping patterns adopted by the farmers of the hills and the terai.

Fewer but highly intensive cropping patterns existed in terai against several cropping
patterns in the hills.. Rice-based farming systems was dominant in the khet lands
especially in besi, but maize-based system was predominant in.the bari lands. Maize
crop was mixed with beans, soybean, fingermillet and several vegetables. Rice-based

farming system is dominant in the teral.

Cattle, buffaloes and goats were important components of farming systems in
both hills and terai. A large number of farmers also raised poultry (Table 3). Cattle,
buffaloes, goats and swine were stall-fed. Poultry were raised in pens or open-grazed
while the pigeons were open-grazed.

The hill farmers raised diverse species of fodder trees and grasses that supply
nutritious fodder during winter season when green forages were scarce (Table 4). The
terai farmers, however, have fewer fodder trees (Table 5). The tables show that some
of the trees are grown even for triple purposes, such as fodder, fuel and timber.

The system dynamics Of the flow or different products and by-products and the
relationship among different farm resources of the farmers of the hills and the teral

are presented in Figures 2 and 3.

Technology adoption

Crops. The hill farmers reported the use of traditional varieties of rice,
mustard, and fingermillet; and traditional and improved vaueties of maize and wheat.
In the terai, on the other hand, farmers largely used Mansuli, an improved variety of
rice (Table 3). For fertilizer, farmers applied a large amount of compost and farm
yard manure, especially to maize, with the use of chemical fertilizers very minimal.
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rasses from dri_sers and bunds and the crop weeds provided green forage. In terai
tarmers raised improved breeds in relatively greater proportion. Maize crop was an
glggogirdlt source of lfc):fddgr. Bn;,smles using the home made concentrate feed they
also I commercial feed meals. Fodder suppl i ict
ooy oy pply was a serious problem particularly

Spr_ategies for Sustainability

d : The analysis of the farmers’ farming systems showed that these farmers have
eveloped a number of strategies for sustainability. Besides, social and institutional
factors have also contributed a lot towards the success of the farms.

Some of these strategies are as follows:

Crop-animal-tree integration

' Farmers were in favor of growing traditional varieties of crop species over the
improved ones, except for situations where entirely new species Fe.g. wheat) is
introduced in the farming communities. Local/traditional varieties were highly
acceptable to the farmers because they are: (i) easily available in the farming
communities (i) highly adaptable in the local environments; (iii) produce
significantly high biomass required for their livestock and for manuring purposes; (iv)
require no or minimal amount of imported input such as chemical fertilizer and
pesticides; (v) are relatively resistant to insect pests and diseases; and (vi) are socially
acceptable, like for example "local seti" variety of maize being preferred because it

tastes like rice.

Except for a few, most of the hill farmers were in favor of raising local poultry
and goats over the improved breeds which could not tolerate low temperature that
they either become very weak or die. Most cattle and buffaloes were local although
few farmers were raising Jersey cattle Murrah buffaloes. The reluctance to raise the
improved breeds of animals was mainly associated with (i) greater susceptibility to
diseases and (ii) requirement for balanced diet which is not, in general, available in
the villages.. Most pigs on the other hand, were crossbreds of local and improved

breeds.

- In terai, farmers raised local as well as intproved breeds of cattle, buffaloes,
and poultry. They felt that the improved breeds produced more milk and meat than
the local ones but also required more feed. The main problem in this region was the

lack of quality concentrate feed and the lack of improved animals.

The hill -farmers grew several species of fodder trees and grasses in the
contours of the farmlands to meet the demand of the ruminants. The terai farmers,
however, have fewer species of fodder trees and grasses than that of the hills showing
a lesser degree of crop-animal-tree interaction. Control of soil erosion and
environmental protection were additional intangible benefits from such trees and

grasses.  Such strategy of growing trees is scientific and innovative since
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environmental degradation and maintenance of hill ecos j

) lation ) ystems are of major concerns
not only for the sustainability of hill development itself, but also for the {'eduction of
the havoc in the flatland terais due to afforestation of the hills.

Multiple uses of crops and animals and their by-products

Crops and animals and their by-products were used in multiple ways. For
example, aside from rice which was consumed by the farmers and their families, rice
hulls/husks, brans flours and straw were intensively used also. Rice hulls/husks were
either burnt in the field for manures or used as litters. Rice brans were fed to animals
by mixing with other farm products. Broken rice was used as human or animal food.
Rice straw was used as animal feed, as roofing material, as a material for making
cushions or carpets and even as fuel. Likewise, other crop by-products also offered
several uses to the farmers (Table 6).

In case of animals, cattle, for example, cows were used for milk (and milk
products after processing) and the male ones were used for plowing and for carrying
farm products from farm to the market and vice-versa. Both male and female cattle
produced manures which were used in their farms as fertilizers. The cow was also
worshipped as sacred animal in Hindu culture. The multiple uses/opportunities

offered by other animals and their by-products are in Table 7.

Such diverse uses of crop and animals and their by-products suggest that the
farmers, especially in the hills, are trying to maximize the use of their farm resources.

To a subsistence farmer, such diversities are important for income generation, risk
adjustment and sustained living.

Farmers’ interest and indigenous knowledges in farming

The farmers expressed a great deal of interest, motivation and enthusiasm
towards farming. They realized that farming is a way of life and mentioned some
indigenous practices which they used to control insects and diseases of plants and

animals'(Table 8).

Extension and training opportunities for the farmers

The extension services in the study areas were satisfactory. Almost all the
farmers of the hills received at least one or two trainings on seed, livestock, vcge_tablc
roduction and tree nursery raising. These trainings were given by PAC, Paripatle
Horticulture Farm, Jhumka Seed Production Farm and other agriculture centers or
farms in the country. One farmer (Mr. Tek Bahadur Basnet, Aangdeem, Te.rh'athum)
even reported that he had received 40 different formal and informal trainings on
different aspects of agriculture. He has relatively bigger farm size (12 ha) and was
involved in many enterprises, including seed production of vegetable crops; nursery
raising of fruits, fodder trees, tea and cardamom; and animal production. He tried to
convince the farmers in his locality to involve 1n these activities, and latter
campaigned from farmer-to-farmer. While such training and extension opportunities
were deemed to be paramount, the issues on whether such opportunities could be
provided to the farmers of other localities seemed to be debatable. This was because
many factors including political influences, social status in terms of wealth and
property, and favoritism-and nepotism were Serious bottlenecks in Nepal. However,
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the farmer’s self-enthusiasm and initiatives to obtai ini iti
_ : 0 obtain training opportunitie
always be considered. & OPP s should

The terai farmers received less extension service ini iti
] s and trainin
than those of the hill farmers. & Appornies

Institutional support

_ Institutions were also working fairly well in the hills, especially in Terhathum.
Two institutions are existing:

@) National Level institutions.

The Agricultural Development Bank (ADB) and Agricultural
Inputs Corporation (AIC) were providing a great deal of support to the
farmers. The AIC assured the family of supply of chemical fertilizers
and necessary inputs and the buying of the seeds of vegetable crops
;mmedlately after harvest. This way, farmers never face shortage of
inputs and constraint on shortage. They stored vegetable seeds, either
through the indigenous way of hanging the unthreshed seeds in the
kitchen; or by using storage drums supplied by the Rural Save Grain
Project at 2 nominal cost. The ADB also provided needed loans to the
farmers so that they could buy the necessary inputs on time.

(ii) Community Level institutions.

The farmers of the hills maintained sufficient stock of crop and
vegetable seeds, and seedlings of fruits, vegetable, fodder trees, tea and
cardamom. Hence, they served as farmers’ or community level
institutions supplying seeds and seedlings to the farmers in their locality
and those from the neighboring villages. They reported that they don’t
have to go to the market to sell the products, rather, their neighbors
come to buy whatever they need. There was also farmers’ association
for animal improvement.

In the terai, farmers reported that the ADB’s support was
appreciative but AIC was not active. There was a community level
dairy center which bought all the milk that the farmers wanted to sell.

Gender responsibility in farming system

Gender analysis yielded interesting information. All the households under
investigation were male-headed and the head décided on all the crop production
related activities. Women’s decisions were comparatively less (Tables 9 and 10).
However, for most of the animal production activities, wpmen’s decisions were more
important, particularly in hills. Such results are in line with the study of Timsina et al
(1989) conducted in other hills and terais of Nepal.

Gender analysis on actual labor participation showed that the family labor
provided two-thirds of total labors required in the farm (Table 11). This was true for
both hills and terai. The children and women contributed about 5.0 and _46.5‘3’?,
respectively, to the total labor demand in the hills. The data on children’s
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contribution were not collected for terai since initial survey showed that they did not
significantly participate in any of the activities. The study revealed that there were
gender specific tasks like crop management, which included insect pests, diseases and
g}e&dﬁcﬁﬁ?ol, done mostly by the women in the terai, but prcdominantlﬁ a men’s task

In animal production, family labor contributed about 87 an
labor de,mand, two-thirds of which were contributed by the mgnd(%i%eogg.c t%i}a(:
children’s contribution was about 8.0% in the hills. Although men’s contribution was
greater in terms of total labor supply, women were more responsible in some tasks
such as feeding, cleaning and milking of different animals. In general, the outside
activities were performed by men while the inside works were done by women.
Fodder and forage production was men’s responsibiiity since it required climbing of
trees. Women expressed that if shrubs and perennial grasses were available, thev
would be involved more in their management since they do not require climbing. )

- It can be argued that the effective utilization of labor in the farm family,
gender specific tasks in farming and good coordination among the family members
‘might have contributed largely to the sustainability of the farms.

Implications and Conclusions

The case studies presented have valid implications towards the farming
systems practitioners and policy making bodies of the government. To a farming
practitioner, such study can provide direct input about farmers’ criteria on changing
any cropping pattern, choosing and accepting crop varieties and animal breeds, and
indigenous ways of practicing agriculture, which can be utilized in designing, testing
and recommending technologies to a large number of farmers with similar
recommendation domains. To a policy maker, such study can provide tremendous
faedback ‘about farmers’ knowledge and institutions’ role which can be utilized in
planning, prioritizing and implementing the agricultural programs.

The study clearly showed maize and rice as important crops in hills and terai,
respectively. One of the hill farmers also expressed that he was in favor of moving
from rice to cardamom culture, since the latter requires less inputs but gives more
output (Yadav karki, Phalante village, Dhankuta). He acquired this knowledge by
visiting a nearby cardamon growing areas. While many other innovations could be
learned from the farmers, such studies should be carried out to as many hills of
Nepal, where farmers have been practicing traditional agriculture over centuries and
are evolving new farming systems for ineome diversification and risk adjustment.
Documentation of such studies will provide a wealth of information to disseminate
the technologies to the farmers of similar recommendation domain. The
documentation can also help to develop models that can work und:sr iarmers

complex socio-economic and changing bio-physical situations.

Caution however, should be made in disseminating oOr extrapolating ‘the
technologies of the farmers under investigation. [t was made clear that the hill
farmers had farm size that could well be managed by the family members. Hired
labors were seldom used. Being physically located in remote areas, they had no other
choice except to involve in farming. Besides, support of institutions such as AIC and

ADB was noteworthy.  The farmers were also well-trained and received good

extension service. In terai, however, institution’s role was comparatively less and the

farmers received less training. Being physically located near the town and urban
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areas, external influences and opportunities diverted farmer’s interest from farming,
Hence, one should prepare correct inventory of socio-economic, bio-physical and
institutional settings where such technologies are to be disseminated.



239

REFERENCE

Bhattarai PP, Khadka RJ, Gatenby PM Gu..rung BD, Shrestha S | Moktan D, Pan
3 2 = 3 Ll o oo | L] ta
GR, Resham KC, Bohara S, Rai BK, Raya GM (1989) PAC Occasional paper
I, PAC, Nepal.

Chand SP, Gurung BD, Rood PG (1990) Farmers’ traditional wisdom: where does it
stand within the present agricultural research systems of Nepal? Paper
presented at the workshop in "Sustainability through farmers involvement in
technology generation and diffusion" (February 6-10, 1990). Indian Society of
Agronomy, New Delhi, India.

Chhetri1 PB (1988) Bishnu’s and Kheti’s sustainable farm in Nepal. ILEIA vol. 4 No.

Goldsmith PF (1981) The land and soil resources of the KHARDEP area Vol 1 main
report. KHARDEP Report No 16 Coordinators office, KHARDEP,
Dhankuta, Nepal.

Jodha NS (1990) Mountain Agriculture: the Search for Sustainability. Journal of
Farming Systems Research - Extension. Vol 1. no (55-75 P)

Oli KP (1988) Small ruminant production in the eastern hills of Nepal. PAC working
paper series No. 11. PAC, Nepal.

Sharma LP, Pradhan DR (1985). Present fodder resources and prospects for their
development in the hills of Nepal. Proceedings of the first livestock workshop

(February 5-7, 1985) PAC, Nepal.

Sherchand DP (1987) General reconnaissance soil survey of Dhankuta district, Koshi
zone, Report # 25. Division of Soil Science, Khumaltar, Kathmandu. Nepal.

Shrestha NP, Sherchand L (1988) Role of Livestock in Nepalese farming system.
Paper presented at VI world conference on animal production (June 27 - July

1, 1988). Helsinki, Finland.

Timsina J (1986) Some experiences and achievements of cropping systems research
in Nepal. Proceeding of 1986 Kansas State University’s sixth FSR/E

symposium, KSU, Manhattan, USA.

Timsina J, Subedi M (1986) Contribution of cropping systems program research and
extension on rural poor: A case study of Ratnanagar cropping system site.
Proceedings of 1986 Kansas State University’s Sixth FSR/E Symposium, KSU,

Manhattan, USA.

Timsina J, Timsina D (1988) Women’s role in household economy and agriculture in
Nepal. Paper presented in "Women, Household and Development: Building
Database International workshop (July 11-22, 1988). Univ. of Illinois at

Urbana-champaign, Urbana, USA.



240

Timsina D, Timsina J, Chhetri NB (1989) Women’s role in Nepalese farming
Systems: a comparative study of Ratnanagar (inner terai) and gumdi Bhumdi
(mid-hill) farming system sites. Michigan State University’s working paper #
193. MSU East Lansing, USA.

Thapa BR (1985) Fodder production "Experiences of Pakhribas Agricultural Center
(PAC). Proceedings of the first livestock werkshop (February 5-7, 1985), PAC,

Nepal.

Thapa BR (1989) Farming systems in the middle hills of Nepal. PAC Technical
paper 114. PAC, Nepal.



Table 1. Sccio—economic attributes of hills and terai farmers.

e . o i e b b e S e S S ey e e e B i M S B e g e B e e St e B S o ok St St e e B e e e b e

Attribute Hills Terai
(n=10 (n=13)
Age (yr) 47 46
Education (X2
Illiterate 20 a1
Literate 70 69
Family size (nod 11.1 ]
Farm size (hal 4.88 2.0
Farm: Individual
ratic (hal (ON 0, 22
Means of transportation on foot Truck, Tractaor,
bullock, cycle
Riksha
Accessibility to market = hr &.3 km

241



Table 2. Cropping patterns by land type adopted by hills 242
and Terai farmers (in number).

R sk Tarai ¢n=13)
P Beshi Kacchad Lowlard Upland
el ; ' __“_ o ;_: ________ ; ________
" Rice-Fallcw-Maize = 1 1 B
Rice-Wheat-Maize z & > e
Rice-Wheat-Fallow 5 - o
Rice-Mustard-Fallcw i = 1 2
~ Rice-Lentil-Maize i = = 1
" Rice-Maize-Fallcw ped - - o
Rice-Raddish-Fallcow i 1 - -
Rice-Cabbage-Fallow 1 1 o z
/Rice-Wheat+pea-Maize - 1 - -
Rice-Squash-Fallow i = - -
Rice-Fallocw-Fallow - i = -
Rice-Lentil-Fallow - - = i
Maize-Mustard-Maize - = = 1
Maize-Sesame-Mustard & & = i
Maize-Mustard-Fallow = 3 = 2
Maire-Fingermillet-Fallow = i - w
Maize-Rice-PotatoctMustard = i w e
Maize/Fingermillet -wheat = 1 - -
Maize-PotatotCauliflower
- Fallow ™ i = -
Maize-Wheat-Fallow = 1 = ]
Vegetable seed production 4 1 = -
o 3 — -

Maize -+ Soybeans + Beans

_..._.._......_..__._......_.__...4__..—._«_..__._...___,_.__........_.--._...‘......__.,____.._._...__._ o e i . s e
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Table 3. Crop varieties grown and animals raised by farmers.

Species Hills Terai
Crops N
Rice
Atte marshi (B ¥ Mansuli Ci0)
Patle marshi &C)) Basmati )
Pokhareli masinu (3) Wasan (8C))
Darmali 8C ) Ghaiya (22
Tauli 3 Local
Cunknownd (23
Maize Local seti (&) Rampur Yellow §23)
Local Paheli ) Khumal Yellcw (<)
Rampur yellcw (3 Local (Unkrewn? 1>
Hetauda composite H
Mankamana - 1 3)
Wheat
RR 21 5) RR Z1 (7)
NL &4 2 Kalyansona 1)
Annapurna-1 1) Local €1
Annapurna -2 1 Cunknown)
Mustard
Taulo (12 Taulc 12
Gopi 1) Local (unknown) (2
Lacal funknown) (50
Fingermillet
Mudke 37 S

Animal (holding size)

Cattle 8 10) 8 (13
Buffalces <4 @) 4 e
Goats 8 (1o & (11
Swine 2 20 = o
Poultry 32 (6) i5 {9
Rabbits & 1o - =
Pigeon 10 20 = -
Ducks = (12 - - N

...,.-...__..__.__—_....._..___-—_.._..___._ -a

—_—— __‘..‘_.__.\..__._-_...____._._._____-._._,___--_.—_

*Figwes in parenthesis represent the number of respondents.
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Table 4. Important fodder trees, shrubs and grasses grown in the risers and
bunds or wastelands by the respondents of the hills.
Species vt e % Months af fodder
______ . R N I availability
Tress & shrubs- B o T
F icus onburgbii (71% Nebharo Fodder Dec-Mar
F. nemoralis G2 Dudhilo Fodder, Fuel Apr -Dec
Sauraria nepéulensis (1) Gogun Fodder Mar-Oct
Dendrocélamég P (i Rans Fodder, Fuel
Construction Jan-Feb
Litsea polyantha 3 Kutmero Fodder Mar-Apr
F. lacor 653 Kabhro Fodder Mar -Apr
Bauhinia purplred (33 Tanki Fcdder Apr May
F. Bewicordata (3 Khanyu Foddeyr Apr-May
Celtis australis (4D Khari | Fodder, Fuel _Mar-Apr
Timber
drtocarpus lakoocha 2 Badahar Fodder Mar -&pr
Prunus Cerasoides 2 Painyu Fedder, Fuel Mar -Hpy
Timber
Juglans: regia % ) Okhar Fodder, Fuel
Thysanolaena naxina ($C2] Amliso Fcdder Broom Jan-Apy
Leusaena Jleucocephala (12 Ipil-ipil Fedder, Fuel Mar —ApT
Grases
wepa sativa (5] Oat Fodder Nov —Jan
Desmodium P« (5 Desmodiwn Fodder Jan-Apr
Setaria anosps (&3] Setaria chder' Sept-May
Pepnisetum purpureln 7 Napier Focdder Sept-May

- ._._._._..___-_-_._._-..._.__.._—....-._.-—.-_-..._‘.__._._._‘_.._..._..___.__

*Figures in parenthesis represent the numbey o
the trees or QrasseS:

f respondents growing



Important fodder trees and arasses
the respondents of the terai,

Table 5.

Species

Trees

Ficus semicordats (SHr*
Bavhinia purpurea 2)
F. locor (1)

Artocarpus 1akoocha €92

Dendrocalanus sp (1)

Ficus sp.

Leucaena leucocephala (6)

foras alba )
Garuga pinnata 2
Grasses

Hyena sativa (4

Pennisstum

purpureun (5

Kharyu
Tanki
Kabhro
Radahar -

Bans

Dumri
Ipil-Ipil
Kimbu

Dabdabe

Oat
Napier

Thotrne
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grown in farmlands by

Fcdder
Fodder
Fodder
Fedder

Fodder, Fuel,
Construction

Fodder
Fodder

Fodder

Fodder

Fodder Now-Mar
Fodder

Fodder

i e e e e e e e s i s e e o s e e it e e e e e S s e B e B e Bty et i

#Figures in parenthesis represent the number of respondents growing
trees ar grasses.



of crop and their Ey—prc-ducts.

Table €. Uses or practice
Crop Bi-products Uses/Practices
Rice Hulls, husks 1 Fed to animals
2 Burnt in field feor manuring
2 Burnt as fuel
4  Bedding material for animals
Flour 1 Eaten by farmers
2 Fed to animals, especially to ruminants
Bran 1 Eaten by farmers
2 Fed to animals
Straw 1  Fed to animals as animals rcughage
2 PRoofing material for house construction
2 Material for making custons ard carpets
Maize Stalk 1 Fed to animals
2  Used as manure
3 Dried stalk burnt as fuel.
4 Used as fence
S Used as staling material.
Cob husk 1 Fed to animals
Flour 1 Eaten by farm=rs (in hills)
2 Fed to animals
thrushed cob 1 Burnt as fusl
Leaves 1 Fodder for animal (in teraid
Wheat Flour 1 Eaten by farmers
2 Fed to animals
Straw 1 Fed to animals
2 Used as rcoting materials
3 Used as mulch in nursery (in hills)
Hulls <1 ‘Burnt in fields for manuring.
Mustard Cale 1 Fed to animals after mixing ard
cocoking with other farm products.
2 Used as ccating material for wocden
containers ans baskets to provide roughness
Straw 1 Burnt as manures
2 Eedding materials for animals
s - ~ 3 Fed fo animalc
Soybzans/ Grain 1 katen: oy farmers
beans .
Leaves ard 1 Fed to animals
stems 2 Used as green manures
Finosrmillet Flour 1 Eaten by farmers (in hills) .
= 2  used for preparation of local
liguzrs (in hills)
Straw i Fed to animals
Patato Leaves and
Stems 1 Used a manures in farms

%The uses/practices are valid for both hills and terai, unless
atherwise stated _inside.the parentheses.
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Uses of animals and their by-products.

Males for plowing and carrying farm
preducts:  females for milking

Males for threshing of crops
Females are worshipped
Males and females provide manures

Milk is processed to several products

Males for plowing and carrying farm

Males and females pravide manures faor
Milk is processed to several products

For meat, especially in festivals (in

For meat, eggs arxd manures

For meat, eggs and manures (in hills)
For breeding stock (in hills)

For meat, éggs and manures (in hills?
For breeding stock (in hills)

For hobby sake (in hills)

For meat and manures (in hills?

Table 7.
Animal Uses/Practices
Cattle 1

2

3

4

for farms

5

Buffalces 1
products (in teraid

Z TFemales for milking

3 Males for meat

e

farms

o

Swine 1
hills)

2 For manures (in hills)
Goats 1 For meat

2 For manures
Poultry 1

2 For breeding stock
Ducks 1

o
Rabbits i

=
Pigeons 1

o

¥The uses/practices are valid f

For hobby sake (in hills)

otherwise stated inside the parenthesis.
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Table 8. Farmers traditicnal/indigencus knowledges used in craop
and Animals Production in the Hills.

..-..._...-..‘._-_._...._._...._.-_.__.—_.._.— s s e e e st T S

Problems Irdigenous krowledoe
Crops { PBroadcast extracts of 1acal liguoy
(jard) in the rvice field.
1 Leaf roller of rice 2 Collect leaf~raller*affected leaves and burn
> gmut of wheat and Collect emut-affected parts
maize and either bury oF burn.
3 Stem-bover of maize { Collect stem borer —affected parts

together and burn.
Apply wood ash to the affected
parts.

J

A4 Aphids {1 Collect aphids—affected parts together
arcl burn.
= Apply wood ash to the affected
parts.
5 Storage irsects of Mix o ash or nesel ¢Azadirachta idica
grain legunes leaves with qrain lequmnes and store in

@arthen pots

Animals

[y

Elackquarter Ghelled maize cob 1S applied with the
citrus Jjuice and vubbed @n the tongue
of animals

P

Liverfluke Feed citrus juice 2 @ 2 times a day
in empty stomach

3 Head down of chicken Feed gavlic jud.ce-

4 Ticks % lice 1 Tobaccox gnlution aF oy CeEere el is
rubbed on the body.

~ Mustard il amd salt are mived and
rubbed on the byody -

Castraticn Methods { Festicles are pressed with pliev

=  Local knives are used for cutbina
testicles arxt burnt cloth pieces
are inserted ta contral plesding.

w

i Cﬁncentrated 1lemon and tamarind arve
miwed and fed o animals

m

Dewormind

7 Animal ideﬂtification Lacal names are used main}y
accovding e cnloyr and height of

the animals.

_...,.._.._..,_._...-.,..._._.._.__..._......-.-.-.—_._.._.-._..._.__..._._..___-..-._
_.._...,.....,_._._...____.....____....._..__.._.._._...__._._....._.,.._-._....._.
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Table 9. Gender pevception an decision making for different crop
preduction activities (in percent) .

Sped selection
Land preparation

Manures & fertilizer
application

Crop management
Sowing & harvesting
Buying & selliing

Storing

&7

=]

&7

Hills Teria
Waomen Men kemen
18 61 29
42 63 35
= €9 21
a1 2 45
=3 &1 39
=3 7o 25
33 47 53

.-_....__....-_.__.,-_._-__—_-.-—_.-_..__..-__...__.-__....



Table 10. Bender
animal

participation on decision making of different

praduction activities (in percent).

Activities
Men
Feeding
Cattle 10
Buffalces 10
Swine =
Goats -
Poultry -
Rabits -
Pigeans -
Cleaning
Cattles =3
Buffaloes 26
Swine 40
Goats =3
Poultry 3
Rabits =5
Pigeons =20
Milking
Cattles 32
Buffaloes 42
Slaughtering
Goats 50
Poultry -, -
Rabits S0
Pigecns -
Animal health care
Devworning g2
Vaccimation a8z
Pasture and foraoe
proauction
Scwing &7
Harvesting 73
Forage presenvation
Straw 59
Breeding/stack
Selection 77
Pracurement 7
Ereeding 100
Disposal 71
Marketing
Cattles b
Buffaloes =0
Swire =
Goats 35
Poultry 23
Rabbits =
Pigeons =20

[ ————————— PRSP Pl e

100
100
100

B8 BdAJIBEH

Terai

Men Wem=n
=52 46
50 =50
na na
46 b
71 25
na na
na mnsa
&5 45
&/ <43
na n=
=0 <)
70 =50
na ris
mna iz}
53 &7
e 47
63 47
Z0 g0
ra na
na na
o3 7
93 7
T =5
7 =
oz e
g2 &
T2 2
o &
a7 i3
=31 =,
na na
31 E
&7 o3
na Nna
ra M=

o ot ot i st ot e ke o et i Bt e e B 01 0 e e S e e i 1 e e
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Table 11. Gender perception on labor participation in different crop production activities (1),

- e P P ST R TR B S A b L L £ 8 ket

Hills Terai

Activity raily Nofaaily Ry Nonfaaily

mov t W vt m o Hw
Seed Selection 30 4 4 4 H e 2 50 9 9
tand preparation 22 15 2 23 3R - 3B 24 2 17
Hanures & fertilizer
application 32 23 3 1 25 - 27 28 24 21
Crop managesent 62 38 - ©  owi e 20 24 27 2
Sowing ¥ harvesting 21 21 8 24 26 - g 18 2 32
Buying ¥ selling 43 24 35 19 10 - 69 3l < #
Storing 3 3 13 o1 - 39 32 4 5
B
contribution (1) 34.2 29.1 5.3 14.0 17.4 - 34,7 32.4 16.7 16.2

.......................................................................

£ = Hen H = bWoren = Children



Table 12. Gender perception of labor participation in gifferent anisal production activities (I).

Hill i ;
_____ $ L Terai 252
Activity "Fanily Honfanily Family Konfasily
He W C K | c H | | (]
Feeding -
Cattle 2 50 A " - & 50 45 3 -
Bu'!ialoes 2 53 2 - - 3 47 53 - -
Svine b 50 50 = - - na na na na
Goats 2t 53 2 m = 3 45 30 5 -
Poultry 25 4 25 - - 6 38 54 g -
Rabbits 50 S0 - o e e memmemmmemses —-
Pigeons 5 50 - .« e = eeEeeessenee o
Cleaning
Cattle I3 47 12 6 - - 48 52 - -
Bufialoes 33 45 10 3 - - 4 953 = =
Swine = - « 00 - - mwmmmemeees pd; Tt
Boats 33 45 10 3 - - 4 93 - -
Poultry 29 5 14 7 - - 5 30 - -
Rabbits 33 ¥ B - - - mmemmmmemees fa ==----
Hilking
Cattle 47 83 - - - - 58 42 = -
Buffaloes 4 51 - - - - 56 44 . -
Slaughtering
Boats 43 - - 57 - = 61 39 - -
Poultry 18 e 2 2 - - 100 - B -
Rabbits 50 - - 50 - S eeisewadse A3 Eoiwes
Pigeons e - = = - N fid memwes
Animal Health care
Devoreing 64 9 - " o= - g0 20 # 2
Vaccination 0 - - g0 - - 23 - 75 i
Fodder ¥ forage production
Soving 5, 31 13 - - * 128 - N
Harvesting 47 43 9 ] = - 73 23 - -
Forage preservation
Strav 34 a2 10 17 7 < 58 5 -
Breeding/stock
Selection 100 - - - - - - 93 7 = =
Procureaent 91 - - § = F 10 - =
Breeding 3 . 3 - - 63 6 H -
Digposal 91 = - 9 . - g 20 - -
Harketing - =
Cattle g - 13 - 5_;3 223 -
Buffaloes - B ) ) T e NPR——
Syines o - -7 9 ..
Boats 64 27 - L e . s
Poultry w 7 - = __%q__-.iti-- d5 e
Rabbits - 1w - T s >
Pigeons - o - - _- _______________________________________
;;;al—labor 47.1 31.4 1.8 12.9 0.2 0.6 6.4 314 5.2 0.0
bl O iR
i = Hen K= Nozen €= Ehildren
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Compost
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Dhankuta and Terhatrum hills ( and

and weak interaction, respectively).
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