Various patterns of retaining trees in indigenous
agroforestry practices in the mid-hills of Nepal
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Trees in the farmland have key role in sustaining the mid-hill farming system of Nepal,
which is a complex, traditional and highly integrated with its components-forest/tree,
livestock and crops. The existing indigenous practice of retaining trees on various places
of farmland plays a major role on various functions performed by trees. A survey
conducted in 1995 on finding out those practices in two villages from two different agro-
ecological zones, revealed that there were five specific different parts of various farmlands
used for retaining trees. Most commonly used parts of farmland were middle of Terrace
(T) Riser (R) and outside T on T edge. Since they were reported to have good effect on
soil conservation and fodder and fuelwood production. In addition, they occupy

insignificant space of cultivated land.
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he mid-hill region of Nepal is generally rugged
mountain topography. This has attributed to
extreme differences in elevation within a short
horizontal distance resulting into complex climatic
conditions. The region covers 43% of the country’s
total land and supports over 46% of Nepal’s
opulation. More than 90% of the people derive their
Jivelihood from farming activity and 80% of them

are subsistence farmers.

Here, people are still practising a traditional system
of farming which is labour intensive and complex.
This has forced them to practise integrated farming
system where three distinct components—Ilivestock
husbandry, forestry and arable cropping are given
equal weightage. Production out-put of one
component has direct bearing on the production out-
put of other and so; it is virtually impossible to adjust
one aspect of the farming without affecting others
(Mahat 1987; Yadav 1992). Forest/tree is the
foundation upon which the whole sustainability of
hill farming is based as it is a major source of biomass
for transferring a green material (fodder/forage and
lcaf litter) to the most needed soil nutrient, and is
the only available source of fertiliser in the rcgion.
In addition, it also provides over 90% fuel energy
for cooking and heating, timber and helps protect
against landslides and erosion.

The deforestation indirectly affects soil fertility and
has contributed to decline in crop productivity from
4% to 40% on Bariland® and 3 to 20% on Khetland?
(Vaidya e al. 1995). Problems such as shortage of
forest resources have been reduced to some extent
by the mid-hill farmers through retaining or keeping
tree 1n various parts of their farmlands along with
crops for centuries despite having limited landholding,
Although, the presence of trees on the farmland
causes some loss in crop production, the amount of
loss is considered less than benefits received (Shrestha
1994). Many authors (Fonzon and Oberholzer 1984,
Thapa er al. 1989; Thapa 1990; Robinson 1993;
Shrestha 1994) mentioned about keeping or retaining
trees of various species by mid-hill farmers mn their
different type of farmland. However, there has merely
been any document, which suggests different pattern
of retaining or keeping different trces species by
farmers on various parts of their land. According to
farmers, these different positions of trees on the
farmland have direct and indirect impacts on various
tunctions performed by trees in the mid-hill farming
systems.

Although, Agroforestry (Al) practice 15 a newly
evolved technology among technicians and
extensionists, its many forms have been mstrumental
n sustaining farming systems of the region for
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centuries. Such ecological understanding developed
by one farming community may be relevant to address
the constraints encountered by other communities
and so, investigating local knowledge may be a
powerful, efficient and rapid means of filling the gaps
in scientific understanding of AF (Walker e al 1995).
Some of them could be replicable to many parts of
world.

This study was conducted in two different villages
situated at two separate agro-ecological zones of the
mid-hills to identify indigenous knowledge of farmers
on retaining trees in different places of farmlands
and their impact on soil conservation, and fodder
and fuelwood production. Since they are the major
processes for conserving nutrients to arrive at an
Integrated Plant Nutrient System that is essential for
the sustainable agricultural development. The main
goal of this paper is to present findings of the study
where farmers were applying their indigenous
knowledge in practising AF.

Materials and Methods

The field studies were conducted during 1995. Those
selected wvillages for study were—Thumko village
(550masl) of Bandipur Village Development
Committe (VDC)* from Tanahu district and Tapke
village (1350masl) of Keware Bhanjyang VDC of
Syanjga district from the Western Development
Region of Nepal.

The study used three different perspectives where
both direct and proxy indicators were applied to
collect information. The direct indicators included
group discussions with selected farmers and the direct
observation of the farmland. Information on
different parts and places of various kinds of
farmlands for retaining trees, and their effectiveness
in controlling landslides and erosion, and fodder and
fuelwood production at different position were
collected. A structure(’i q'uestiormaire survey was
employed as a proxy indicator to collect indirect
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information with some individual farmers of study
villages. It was carried out through individual farmer
interviews, inquiring into similar perspectives as
mentioned above but from different aspects. The
information obtained from the questionnaire was
crosschecked to confirm the findings of group
discussions.

Prior to conduct field studies checklists, guidelines
and individual questionnaires were tested other
similar villages to examine their potentiality and
practicality in collecting right information. [or group
discussions, houscholds were divided into three
categories on the basis of land holding—small
farmers with up to 10 Ropanis (<0.5ha), big farmer
with more than 10 Ropanés (>0.5ha) of land and one
on gender-women group irrespective of landholding
to note any difference in practices according to l«,%nd i
holding size and women. A scparate group discussion
with women was also conducted, as they generally
do not express their individual views and knowledge
freely in a general mass.

ared and used !

A checklist and guideline was prep Fach

informally to carry out group discussion.
participant participated actively during group
discussion. During each group discussion, a care ul
observation was made to avoid polarisation. For direct
observation, on site field visits were made to locate
trees in different parts of farmlands and their impacts
on soil conservation with naked eyes.

Fifty percent of the houscholds were interviewed 111
each study villages. The upper village, Tapke and
lower village, Thumko has a total of 70 and 82
households respectively. In most cases household
heads were interviewed, however when he/she Was
either absent or unable to respond due to some
unavoidable reasons, other responsible members were
interviewed. In all perspectives very S'mllaf
information were collected but from diffcrent aspects:
The collected data are presented in tabular forms
wherever possible, otherwise in the text form.
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Results and discussions

Location of trees in different type of farmlands

Most of farmlands have five different locations for
retaining trees and they are - Middle of Terrace Riser
(TR), Terrace (T), Inside T towards TR, Outside T
on T edge and bunds/boundary as shown in
Figure 1.

(a) Bartland: - it is almost 70% of the total culuvated
land in the region. Among different locations the
middle of TR and outside T on T edge were the two
places of bariland that were having the highest number
of trees (Table 1). The terrace was least used place

for rctaining trees since it was the only available
cropland for cultivadon. Some trees were also retained
inside T towards TR. The trees in middle of TR were
found bigger in size than trees in outside T on edge.

(b) Kbetland. - The outcome of group discussion
revealed that very small part of &betland was used for
trees in upper village compared to lower village. Tt
was reported that middle of TR with high Terrace
Riser was generally used for trees where as middle
of TR with small TR was less uscd for trees.

youtside Temace (T) on the Tedge
»

bunds
4

KHETLAND

Figure 1: Cross section of Terrace cultivated lands showing their different parts for retaining trees
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Table 1: Houschold responses on retaining trees/shrubs at different places of lands at Thumko (550 m) and

Tapke (1350 m) villages

Farmers response (%) at different altitudes (m asl)

Lands Type

Different parts of land Bariland Kbetland Kharbariland Marginal land

Aldtudes 550m  1350m 550m  1350m 550m  1350m 550m 1350m ‘

Middle of TR 100 (35) 95.1 (39) 54.4(19) 24.4(10) 229(8) 31.7(13) 291) 146 (6) ‘

Terrace (T) Nil 24(Q) Nil Nil 29 (D) Nil 115 14.6(6) !

Inside T towards TR 429 (15) 34.1(14) Nil Nil Nil 4.9 (2) 8.7 (3) 9.7 (4 ‘
i

Qutside T on the T edge (Top of 100 (35 70.7 (29) 86(3) 19.5(8) 88.6(31) 53.6(22) 65.8(23) 24 (1) ‘

TR)

Bunds/Boundary Nil Nil 372(013) 122(5) Nil Nil 43.0(15) 19.5(8) :

Note: Numbers in parenthesis are the actual number of households responded.

Cleaning of small TR is an annual practice for
avoiding rodent damage to rice crop and so, nothing
is allowed to grow in TR during the cropping period.
Bund was the next common place for trees after
middle of TR. Trees retained in bunds was found in
dense form during field observation. Compared with
Bariland, small number of trees was found on Kbetland,
54% and 24% of interviewed farmers respectively
have trees in the middle of TR in Thumko and Tapke
villages. The bund was (37% and 12% respondents
of Thumko and Tapke village respectively) the next
location after middle of TR. The terrace was rarely
used for retaining trees. It is noteworthy that terrace
of Khetlandis the only place where the most important

crop, rice is grown.

(c) Kharbariland': - It is commonly a sloping terrace
to stecp slope land (more than 30%) or abandoned
Bariland due to poor fertility. Some Kharbarilands can
have similar parts like that of Bari/and. Here, more
trees were retained but in scattered form and along
the contour of slope which is outside T on T edge.
89% and 54% of respondents from both the villages
respectively have more trees in outside T on T edge
(Table 1). Only 23% and 32% of households from
Thumko and Tapke village however, reported of
retaining trees in the middle of TR,

(d) Marginal land® - It is an abandoned part of
farmland (gullies or badly degraded land) due to
Jandslides and erosion, generally found distributed
in between cultivated lands, but is not common in all
farmlands. This type of land can have different parts
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like other. The group discussion from both villages
concluded that although outside T on T edge has
largest number of treces, they were more confined to
either side of gullies with few trees scattered here
and there. The group also said to have trees in
boundary but less than in outside T on T edge.
Farmers were more interested to retain more trees in
such land since it is unfit for crop production. The
trees retained on such land were in a dense form.
Over 65% of farmers from Thumko mentoned that
trces werce retained in outside T on T edge but almost
no farmer from Tapke responded in that respect.
Similarly 43% and 20% of farmers from lower and
upper villages respectively mentioned that they have
trees on bunds/boundary.

Impact of trees on soil conservation and
fodder and fuelwood production

Group discussion and respondents from both villages

reported that trees retained in the middle of TR and

outside T on the T edge were ranked first and second
respectively for soil conservation, and fodder and
fuelwood production (Table 2). Most of terraces of
farmlands with trees in the middle of TR and outside
T on T edge were found more intact with very litde
damage caused by water. However, terraces of some
farmlands with big trees grown outside T on T edge
were seen collapsed during the field obscrvation. It
was also reported that terraces with trees on such
locations need very little or no annual maintenance
than terraces without trees or with trees inside T
towards TR and other places. Groups also reported
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Table 2: Farmer’s response on impacts of trees on soil conservation and fodder and fuclwood production

Impacts Impacts of trees on soil conservation and fodder & fuelwood production

altitude Soil conservation Fodder production Fuclwood production
places 550m 1350m 550m 1350m 550m 1350 m
Rank Kok * *k * *k * *ok * *ok * *k *
Middle of TR 94.3 5.7 82.9 14.6 943 5.7 683 292 829 171 659 293
Terrace(T) nil nil 2.4 24 nil nil 49 nil nil nil 24 nil

Inside T 86 343 19.5 14,6 19.9
towards TR

outside T on 94.3 57 41,5 36.6 82.9
T edge

Bunds & 25.7 5.7 48.8 98 17.2
boundary

22.9 17.1 17.1 228 200 195 9.8
17.1 56.1 220 858 143 439 31.7

14.3 269 195 228 86 293 244

Note: - *¥* Good; * Not so good

that trees in the middle of TR and outside T on T
edge produce more fodder and fuelwood than any
other places. Nevertheless, it was mentioned that if
trees were grown in terraces they would have
produced more fodder and fuelwood than any-other
places. However, it was rarely used for retaining trees.
It was reported that collection of fodder and
fuelwood from trees retained in middle of TR were
much easier than trees grown in any other locations,
which was put more strongly by the women groups
of both villages. Trees inside T towards TR were
said to be less effective for soil conservation than
trees in bund/boundary. It was reported that bunds
were effective in protection of Khetland form river/
stream cutting. Furthermore, it was reported that trees
in outside T on T edge protect terraces from damages

caused during ploughing.

Among five identified locations of different
farmlands, middle of TR and outside T on T edge
were revealed to retain maximum number of trees in
either altitude. Middle of TR was ranked first and
outside T on the T edge was classified second. In
addition, trees on those parts were reported to have
more effect on the protection of terraces from
landslides and erosion apart from providing good
production of fodder and fuclwood than trees from
any other parts of farmland. Similarly it was reported
that terrace was used least for retaining trees. Among
different farmlands, middle of TR and outside T on
T edge of Bariland were found having highest
number of trees.

According to farmers, trees protect the cultivated
terraces from failures caused by rain, water and river
cutting as they act like a retaining wall and provide
anchorage to them. In addition, they have very little

competition with arable crops for nutrient and
sunlight. Furthermore, farmers have had easy access
for harvesting fodder and fuclwood and has saved
significant amount of time for collecting fodder and
fuelwood. It was reported that on an average of 9.9
trips/household/week are made to collect fodder and
each trip takes up to 15 hours in the Eastern hills of
Nepal (Abell 1981). It has thus allowed farmers to
have some additional time to earn extra cash and isa .
substantial contribution in the daily life of women,
especially, as they are the main member of the family
responsible for collecting fodder and fuelwood.

Above all, trees in the middle of TR and outside T
on T edge do not occupy any part of arable cropping
land. Therefore, they address problems related to
increasing population call for greater production from
a fixed land base. But if, trees grown outside Ton T
edge were allowed to grow very big, they some time
cause failure of farmland terraces and thercfore,
should not be allowed to grow very big. Such trees
do not compete much with crops for nutrient and
sunlight but in compare to trees on middle of TR
they compete more for sunlight and nutrient. Above
all, trees from these two locations make maximum
use of available nutrients, which would have been
lost due to leaking in deep layer of soil for nothing.
Terrace is rarely used for retaining trees since it is
the only land available to grow their staple food.
Nevertheless, some fruit trees were seen planted or
retained on terrace but in very small number and
very few farmers have this practice. Trees grown in
terrace definitely would have much better growth than
any other parts. Trees inside T towards TR compete
more with crop for nutrient and sunlight and have
little protection function. Furthermore, roots of these
trees create problems while ploughing the terrace
since roots spread along the terrace disturb the
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cultivation. Apart from all they occupy good portion

of farmland reducing actual arca of cropping

Very little or no differcnce was found.iﬂ parts 9f
farmland for retaining trees at both ayn‘mdcs‘ This
has revealed that the practice of retaining trees at
both villages are subjected to the same ob;fcfcm es
and up to this range, the ;ﬂnt'ude has little ¢ CC} n}
retaining number of trees in different t).'[’c.b 0

farmlands. Nevertheless, number of trc?s retamned
in different places was found decrcased at T ?Pl\fc than
Thumko village. This reveals tl?ﬂt m‘lmbu or rrees
retained decrease with ncrease i altitude.

Conclusion

The study revealed that there ar¢ five different parts
of various farmlands, which have bc?n uscc.l for
tetaining trees. Out of which two locations, middle

of TR and outside Ton T edge were mostly used as
conservation, fodder and
These two practices of
the actual cultivated

they are good for soil
fuelwood production. .

-taini -ces do not occupy tu
;;I:Zglzzéc;\liismge to the region .\VllCI'C itis very Sclﬂf‘c,c.
This pattern of putting trecs with crop ma%}no.t fmfle
ilnp]icgrion on ]OSillg crop pl‘OdUCtIOﬂ.. o ere 0‘1(;,
resource poot farmers, who h:l\'e‘ pl? C.m -\Vllt]
limited land, will be benefited py such tree ‘lctmnTng
practices as they can get without loosing crop

productions.

1 . digenous practices of 'rctmmng trecs cafx
L(lc;];lgfd 1';: 'gfhef sir[nilm' domafnis (;fl ] :]:nfgl,m]:;z
as well as to other parts of worlc - The st ‘)m'on
fur ided some benchn?a%l\ in ‘Oln‘n
it;it:;r;’)rtg\::onduct a more dctsul‘u1:irizt;%;:::nc1\z:
identifying other pattens gf Al pm:.:qcticeq i e
at higher altitudes. The indigenous pt: bcr,kof n‘e‘cq
two altitudes revealed that the numbe .
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decrease with increase i altitude. Theretor, N
. . . . . . . 3
complex climatic variation within short horj,, iN

.

. _ 0|
many other different important practiceg t,
- - - . - - >

nformation on which can help farmers of Siny Fl\(\
]1]‘1

. . . . . 1
distance in the mid-hills of Nepal can :mnl)l]r 1
@

domains in sustaining their farming system.
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Notes
1. Bariland s an unirngated rain fedl terrace
occupying largest portion of hill farmlang ;ulkl
high TR. \\»itl1
2. Khetlund is the only irrigated land availyy,)
Pﬂddy CLI]ti\’ﬂinﬂ \Vhich ()CCupieS Srn,(, (Jt\
portion of farmland i the mid-hillg \Vitldl Q‘\t
- ‘l R
IR. loy
3. VDC is the lowest level of POlitica
administrative unit consisting of fey, to 21‘\
small hamlets. lhzlllq
, . ¥y
4. Kbharbariland 1s generally unterryee d o
sloping terraced land with poor f, m“‘ e t
h . e
used for growng thatch grass ty ang i)
8
5. Marginal land is an abandoned pa
; . Argeg
cultivated land due to landslide, erosion an 'rs og
- .y N « (]
fertility. D()% ,




shrestha

Banko Janakari, Vol. 12, No. 1

—
References

Abell, TM.B. 1981. Draft Forestry sector programme
for first year. KHARDEP Phase 2 1978-1980
KHARDEP Planning document no.5, Dhankuta,
Nepal.

Fronzen, P.F. and Oberholzer E. 1984. Use of
multipurpose trees in the hill farming system of
Western Nepal. Agroforestry systems 2: 187-97.

Mahat, TBS. 1987. Forestry - Farming linkages in
the mountains. International Centre for Integrated
Mountain Development (ICIMOD) occasional
paper no.7, ICIMOD, Kathmandu, Nepal.

Robinson, P. 1993, Indigenous Knowledge in
Agroforestry Systems in Nepal. In Tamang D, Gill
GJ. and Thapa G.B (eds) Indigenous Management
of Natural Resources in Nepal,. Policy Analysis
in Agriculture and Related Resource Management.
HMG Ministry of Agriculture/Winrock
International, Kathamndu, Nepal. 183-196.

Shfestha, R.K. 1994. Indigenous agroforestry systems
in the Western hills of Nepal. Proceedings of the
fifth National Workshop on Agroforestry and
Fodder trees. FRSC Occessional Paper 1/94,
Forest Research and Survey Centre, Kathmandu,
Nepal, 8-14.

Thapa, G. 1990. Managing Mountain Watershed. The
upper Pokhara valley, Nepal Division of Human
Settlements Development. Asian Institute of
Techonlogy. Bangkok, Thailand.

Thapa, BR., Joshi L. and Sherpa S.L. 1989. Traditional
agniculture and resource under-pressure: scope for
agroforestry intervention in the middle hills of
Nepal. Pakhribas Agricultural Centre Occessional
Paper no.3, Dhankuta, Nepal. p16.

Vaidya, A.C,, Turton C,, Joshi K.D. and Tuladhar
JK. 1995. A Systems Analysis of Soil Fertility
Issues in the hills of Nepal: Implications for future
research”in Schreier H. Shah P.B. and Brown S.
(eds) Challenges in Mountain Resource
Management in Nepal Processes, Trends and
Dynamics in Middle Mountain Watersheds. IDRC
and ICIMOD, Kathmandu, Nepal. 63-80.

Walker, D.H.; Sinclair FL. and Thapa B. 1995.
Incorporation of indigenous knowledge and
perspectives in Agroforestry development Part 1:
Review of methods and their application.

Agroforestry Systems. 30: 235-248.

Yadav Y. 1992. Farming-Forestry-Livestock Linkages:
A Component of Mountain farmers’ Strategies.
In Jodha NS. e a/ (eds) Sustainable Mountain
Agticulture, ICIMOD, Kathmandu, Nepal.

41



