INDIGENOUS PRACTICE OF NATURAL RESOURCE
MANAGEMENT AT PIPAL DANDA, PALPA.
. SULM. Malla!
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Introduction

Natural envitonment of he Hiils o) Nepal is deterioraiing ot an alarming rate. Land
degradation problems arising from soil erosion. fandslides and 1lood are occurring
frequently. Encroachment in marginal lands for agriculture and over-exploitation ot
vegetation for fodder. fuclwood. litter et have resulted in disastrous consequences, “There
is no better place to begin an examination of deterioration of mountain enviroment than
Nepal. In probably no other mountain country are forees ol ecological degradation
building so rapidly and visibly,” says Eckholm. {Eckholm 1976). Hill people of Nepal have
involved themselves economically. socially and biologically in a very close relationship with
their complex physical environment, The alarming growih rate of hilt population is the
major cause of environmental crisis in Nepal. The pressure of population vn natural
retources is relatively high in the middle hill of the counury. The increasing demands ot
population arc at present less and less fulfilled from the locally available resource in the
Hills. Farmers in fact have a thorough knowledge of surrounding environment since tor 4
very long time they have been knowing very well how closely integrated and interrelated the
various aspects of daily life are. However, pressed by immediate needs, the wisdom of local
people also sometimes fails to dircet them from their traditionsd behaviour, Indigenous
practice of resource conscrvation has only very recently attracted the altention of the
schiolars when targe conservation project and piows preachings have hardly been able
meet their targets for conservation practices without knowing the Jimitation and capabilitics
of local residents., So the alrcady cxisting knowledge ot the rural pcople can not be
neglected in the integrated hill developement programunes and practices. The swdy of
indigenous knowledge and the cxisting wehnigue is extremely urgent in the light ol the tact
that these are disappearing rapidly through the absorption ol pew ieas and technigques by
the indigenous communtics. Similar 1o the disappearance ot indigenous practices there has
been a loss to the world's body of knowledge the local sustainabic ways of existing 1n
harmony with nature. Such practices that are yet 1o he found in the local comnunities are
very laudable indeed.

Study Area

The study arca, Pipaldanda VDC s situated between 280 500 N and 289 54'04"
parallels of latitude and. between x40 38 20" East and 831 41'52" East meridians o
longitude. 1t covers 20.5 square kilometres in arca. It lics in the North part of the Palps
district in the Lumbini zone of the Western Hill Region of Nepal. (tig 1.) Topographically
rugged hilly area contains considerable height, which ranges from 375 mctres 1o 1715
metres above sea level. Within a short horizental distance of only 4.9 kilometres the
dilference in altitude s as much as 1400 metres. The slope of the land varies gnmensely
ranging from a moderately steep stope to very precipitous ones. The arca can he divided
into the main watersheds drained by Angahakhola, in the Southwest and Sahidikhola in the
Northeast: a small portion of the North part of the VDO is drained by small rivers which
Now directly to the Kaligandaki tiver. Al ol moderately sloping lands including the most
Mat band are located al the bank of Angahakhola arca and Kaligandaki river. 'FThe matn viver
of the VDO is the Katipandaki river although it Tlows only for a shurt shicich of hardly 3
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kms in its Northern border through a nareow steep sided valley. However, the muost inporian
rivers in the VDC are Angahakhola and Sahidikhola which are the main tributaries flowing
approximately parallel to each other o meet Kaligandaki river at the northern border.
These streams have so many tributaries which get plenty of waler during the rainy scason
but get dry in winter. The ¢limatic condition of the study area is of the monsounal type,
with variation in temiperature due to great altitudinal differences. Summer is hot at low land
arcas and warm al wpland part but at higher parts winters are cool everywhere. Due 1o
altitude. at the higher parts frost occurs in winter. During summer scason lowland arcas
become as hot as Terai. Accordingly vegetation alse varies with altitude, slope, aspect, soil
and microchmatic variation. Vegetations are kﬁayar (Acacia catechu), jamun (Eugenea
Jambolana} et at lower parts to taliguras (Rhodoydendron arboreum), etc. at higher parts.
Soils in the VDC are mainly fertile loam at the valley floors while they range from sandy 1o
gravelly at places depending on the slope and aspects on the one the hand and the parcot
material on the other.

Papulation

There were only 303 houscholds in 1933 but the number of houschotds reached 992
in 1991 increasing by 201 percemt within 60 years. There were 4399 people in 1971 and it
reached 5644 in 1991, The growth rate of population 1.68 percent for the decade between
1971 to 1981 and it decreased in the next decade to only 0.8 p.c. per annum. The density
ol population was 25 persons per sq km in 1971 and it reached 280 persons in 1983,
Though the population growth rate is not so high the density of population is very high in
the study arca. The distribution and density have varied with its location. The poputation
pressure on natural resources like forest and agricullural land is also high. The out-
migration of the people is more than in-migration which has helped in reducing the
populativa pressure in the study arca. In addition 1o this, mobility of the people has its
effect on the awareness of innovation technigues of the focal people and additional income
of the farmer,

Methodology

This study is mainly bascd on ficld survey: Most of the data are primary in nalure,
Some relevant informations were collected also from the available secondary sources the
unit of inquiry was at the houschold level. The total number of the samples was 160
houschelds out of 992 houscholds. This study was undertaken at the ward level and the
number of sample houscholds was arrived at through random sampling echnique. Heads of
the alrcady setected households were interviewed. In addition some groups were purposcly
selected o conduct group interview. The study arca had been observed very carclully and
thoroughly to collect quantitative and qualitative informaton. Abney's level was used 0 lind
out the degree of the stopes. Acrial photos, oposheets and various maps had beca used for
analysis and pesentation,

Natural Resources and Man

As a back-bone of agricultural cconomy the farmers are dircetly retated with natural
resources in the study arca, Traditional sytem of subisience  farming has further increased
the direet dependency on them, Resources for the people are available Irom private as wel
as common lands both of which fullill (heir basic needs. There is a discerniblec complex
tderatton between forest, grazing land, cropping land, livestock and population in
Pipaldanda,

Eand Utilization _
Sixty years ago the population pressure was very low and miost of the arcas were
covered by dense forest and only a few suilable parts of the Land were under cultivation. In
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1972 1he coluvated Land increased wd covered 4584 pereent of the total area of the VI,
forest and shrubland covered 42.42 pereent. The cultivated land was Turther increascd in
1993 and covered more than hall of (he ot arca. ‘The extension ot cullivated band within
FOTR 10 1993 is more than between 1972 and 1978 because of the damiage ol more and
ware paddy ficlds by flood in 1977 and people needed more Land Tor growing crops.
Detorestation process was very fastin six years between 1972 (o 1978 and this rade slightly
decreased during 1978 (o 1993 due 1o the recent conservation practices at lower hill area,
Over-exploitition of forest resources has caused heavy detorestation process and it has
mcreased more and more the area of bare land mostly at upper bill arca. Bare land hay
slightly decreased in 1993 by the encroachment by cultivated land and afforestation of
lorest and conservation practices. The extension of grasslund is in increasing trend to
supply grasses as an alternate to solve the problem raised by the lack ol (he Todder itom
public forest land. It had covered onty 375 percent of total arca in 1972 but it has reached
7.67 percent of total land in 1993, The built up arca is also extending. The arca of Landstide
was more 10 1972 duc to the construction of Siddhartha High way and has been gradually
naturally controlled after a long time so that in 1978 it has decreased to a considerable
exlent,
Table No 1 .
Landuse in percentage of total area.

-

Land 1972 1978 1993
Cultivaicd Yand 45.24 46 31 . 5013
Forest and shrub 42 42 2524 22.05
Grrassland 375 0.13 767
Buiit up Arca 2.87 371 516
Landslide 246 HRN N 238
Waterhody 1.32 .32 1.32
Barctand .16 11.78 %.96
Sand 0.18 130 2.33
Total 00,00 10000 100,00

Soutee:- Aertal photo and field survey 1993,

It has further increased in 1993 because of the occarrence of more and more
landsiides at upper parts caused by direct and iaditect impact of deforestation. extension of
cultivated tand at steeply sloping parts at the gradient of more the 309 and irrigation
channel construction, In 1978 sandy arca has increased because of occurrence of heavy
flood in 1977 and damage of more and more paddy ficlds has been gradnally changing
ity sandy arca.

Use of Forest Resources.

To examine the relationship between population and amount of forest product
cousumiption. coetficient of correlations had been caleulated. The value in 1963 is 094 amd
in 1993 it is Q.91 It shows that there is a high positve cortelation between the munber of
population and the extent of focest product consumption in the study area. The probable
ctror (PLE.Y of the above cortelation value in 1963 in Q.020 and in {993 is (L0386, both of
which are less than 6 value. The range of correlation value at the iniersal of thirty sears
shows the decreasing rate of correlation which hive boen even epreseisted by regression
line. The slope of regression line of correlation heween the sumber ot population and
amount of forest product comswmption in 1903 ix stecper than in 1993 Prom the
regression equations it has been seen that in 1963, (o every 100 persons there was a necd
ol 6099 quintals of additional torest produce but inl993 (he need has been found 10 be
3000 quintals of additional forest produce. Farmers are inving o meet their sequitement of
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torest production ttom teir private land rather than depending an public forest. In 1993
people used to got the 75 pereent of their tal requirement from private land but ils
pupulation had reached 94 percent inl993, The highest amount of forest product is used
for fodder and litter. The sccond is for fuclwouod and the rest for building matcrials. Other
minor products consist of keaves, herbs, game animals and root products which are very
limited in amount, these days. '

Use of Water Resources .

Water is an indispensable source tor man. Hill fanmers need their water resources lor
domestic purposes, o run mills and irrigate their lands. Most of the parts in the study arca
have piped safe drinking water facility. serving nine percent of total population have piped
drinking water facility and 19 percent get their drinking water from springs. The springs
serve mostly isolated houschulds from the main scttlement. At lower parts or the places
there is the possibility of irrigation facility. The total culiivated land in the study area is
(027.61 hectares i 50.13 percent of total land out of which 257 87 hectares i.e. 25.09
peréent of total cultivated land are irrigated by channels which divert the water to the
agricultural fields from the local streams.

Environmental Problems

Natural cavironment of the study area is deteriorating at an alarming rate. Land
degradation problems, such as soil erosion, landshde and ftoods are occurring lrequently
due 1o its fragile geology, sensitive hill ccosystem and copious monsoon rain. Human
activities like deforestation, improper landusc, unscientific farming practices and
development infrastuctures have further aggravated the problems. Crop production has
declined with deterioration in soil fertility and agricultural productivity. Soil erosion,
sedimentation and fandside are the frequently oceursing processes on the landscape which
create hazardous environment. It is clear that the physical factors like fragile geology, steep
hillside and high intensity of rainfall are mainly fesponsible for causing land degradation
bul it has bcen further aggravaied by the high population pressure on environment. The
naturad resources are at such a large scale that it bas led to environmental problems as
mentioned below.

1. Land Use Changes:-

To meetl the needs of the increasing population more and more agricultural land is
needed resulting in the encroachiment of marginal and very steeply sloping side. At most
places landuse of the hill for agriculture appears {0 be unieasible. Problems of ecological
imbalance arc to be found at places particularly along the slopes with gradient more than
307 the heavy extention of bare land at the steep hill side has also caused scrious problems
ol soil crosion,

2. Deforestation:-

Delorestation has caused the depletion ol lorest resource and shrub lands at the
unrestricted commuon land. The villagers have o spend more time in the collection of
fodder, Tuclwood, litter and building materials. The same labour could have been used at
mher productive work and they have o reduce the number of caltle which has led to the:
decrease in additional income from livestock and manure supply lor the cultivated land.

3. Soil Erosion:-

‘The most serious probleis of soil crosion arc 1o be seen at the newly cxtended
cultivated Tand. ‘These arcas have a heavy loss of soit and slumping has occurred at a
nunsher of places. Steeply sloping cultivated lands are sublering from soil crosion regularty.
Mare soil crosions occur in steeply sloping rainted cultivated plots. Overgrazing on forest.,
hare Einds and on cultivated tand during dry scason has accelerated soil crosion, o a greal
exlel,



4. Landslide:-

Although more and more Lndslides appear al the steep slopes rom the observation i
scems il more and wore swall and medium sized Lindshides ae seen at the anieigaled
terraces, newly extended cultivated fand, overgrazed arcas where sole soit ol construction
works arc being carried oul. They have not been included in the Land use nrap since e
magtnitude in quite smadl, The more and more Tandslides at the cultivated fand have
damaged more and more craopping fields in every summer rainy scason Landslides diunage
not only crops bot aso cultivated ficlds. Some ol them have become 5o completely
damaged that they become unsuilable for any further inprovement and in some cases il
hecomes more: expensive and labour consuming for hringing them bhack 1o cultivation.

5. Decrease in Soil Produtivity:—

In the study arca out of the total sampled houscholds, 14 hovscholds (460.25%) have
cxpericnced decreasing rate of soil productivity at the steeply sloping cultivated land.
Respondents have reported that they were contispally supplying mignure cevery planting
time on their cultivated land but the productivity is decreasing Trom scason 1o season. ‘fhe
decreasing productivily is serious at the steeply sloping rainfed dry farmland at the brown
soil arca,

6. Flooding:-

The clfects of disastrous Hood are mostly confined o the bower plain arcas just as the
effect of soil crosion and Tandslide is promincat at hilly arcas above them. The valley Hoors
are mostly alfected by frequent flood in the stream in the rainy scason. Belore 1977 the
frequent fload in the stream oceurred in channels which were narrow and rees were tining
the side of the streams. All of the Mat streas valtey floor arcas had been used Tor puddy
cultivation. In 1977 the disastrous flood swept away thousands of ropanis of paddy ficld
and caused landslide at most of the hiilside of the stream bank arcas. At present in cvery
rainy scason not only at the stream hank but also at several siall (ributarics occasional
floods cavse heavy damage to the cultivated land along the river and slumping of bankside
by lateral cutting during summer raigy scason is a frequent vecurrence. If proper care is not
taken in time the expanding gully crosion would be wider and at last may cause heavy loss
of land along with severe and widespread  crosion.

7. Depletion of Water Resource:-

It has been reported that sixteen springs are declining in volume gradvally during the
last six decades. In addition to this. decrease in stream water leved during the winter season is
attributed to the deforestation at the upper parts of the VDC. Besides, the decrease in siream
walers s also due to piping of water for drinking and 4 greater inliliration and subsurtace
flow due to the heavy deposition ol porous sandy matertals on the niver bed areas hy
frequent flood. The abundance of water resources has been adversely aflected at almost all
parts of the study arcas but the extont of deplietion varices from place o place.
Cuomparatively speaking the hilly parts are fess affected.

8. Others:-

Other problems are declining number of wildlife, unscientitic use of fertiliser which
has caused adverse cffect on crop produecticn, crop damage by monkey and parrots and
fragmentatton of smalt size land holding at distant places.

Local Resource Management
People in the Hill region of Nepal bive 1o tradioonally difterent ways and their culunai
customs and activitics indicate in et wavs W adjust ihemselves o envitonmental condition
cand to live within the potentials and Himitations offered amd set by mttural environnient
rather than making major modification 10 1 1o was to the advantage of these people that
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quite recently anuch distuption did nol ke place since they knew that their hivetiliood
depended npon continued mamtenance of (he systagn, and they wese very earelul.

Landuse Management

The potentjality of land and its use pattern vary with the various controbling Factors in
(the hilly arcas. Local variations on climate, soil and (errain are (he main contridling factors
which, in turn, depend on the local variation in attitude, stope gradient and stope aspects. On
the basts of these controlling factors local people make their decision regarding land use
management with their long experience, and knowlkedge of focal vaniations. The chi-square
vilues 439,00 in 1972 and 432.43 in 1993 show that there is a strong numicrical correlation
between landuse and altitude with most intensive uses for cultivation at fower hill region,
The fanduse patern is highly affected by the degree of steepness of the stope. The chi-
square values which are 168.9 in 1972 and 196.07 in 1993 prove that there is a strong
quantitative numierical correlation hetween slope gradient and tanduse; similarly the chi-
square values 57.04 in 1972 and 47.73 in 1993 show lhe statistical relationship between
aspect and landuse. From these observations and analyses it can be concluded that altitude,
slope steepnces and aspect are the physical properties that villagers recognise and so they
make an ailempt o capitalise them on their management of rural land use 7oning.

Agricultural Land Management

The cultivated fand in the study arca can be divided mainly into two types  irrigated
khet land and rainfed fari land. The slope management by werracing ol plots are tost
important. There is a more intensive use for agricultural land a1 the lowest gradient of slope.
Irtigated ket lands arc properly managed by terracing.

1. Terracing :-

Terrace slopes of rainfed fari lands are not properly managed. In the study area the
terracees hiave heen made at 43" slopes. The average slope of terracing rainted bari land is
13.29% and at the average slope gradient 25.45. The result (1=0.59) suggests that a weak
relattonship exists and indicates that farmers do not manage the dry upland terraces as
rigidly as the parent shope. .

2. Vegetation at Kanlo:-

Farmers break the slope by planting vegetation barrier between cultivated fields. The
vegetaled kanloes serve as sources of plant meterials for fodders, fuelwood and building
materials. Old cultivated plots have morc vegetanon at Kasfe than new ones. Trrigated
cultivated lands have less trees at £aalo than rainfed areas.

Al the upland dry farm areas the north tucing slope has & 18 irces per Kgafo but south
facing slope has 12.6 trees per Kanfo, It is because of this that most of the setilements are
located at the south facing slope and duc to ptoximinty to the seitlements they have
properly managed tree planting and the North facing stope consists of cotparatively new
extension of cullivated land. So the degree of effort in the managenient of tree conservation
is less there, The South facing slope has 81.87% fodder tree while the North facing slope
has only 45.77% . This is also caused by the conservation, fodder trees at the nearer parts of
southfacing slope. The chi- square value (137.08) indicates that there is strong numerical
correlation between slope aspect and distribution of fodder and non-fodder trees. Similarly
upper hitk has 1Y trees per Kanfo and 13.8 trees a1 lower hill because the newly extended
cultiviated Tand at upper parts do not have many irees at kanlo,

3. Cropping Pattern:- )
Farmers in the study arca have assorted varicties of crops with cmplusis on cereal



UPLAND DRY FARM TERRACING IN PIPALDANDA

Source.Field Survey,1993
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crops, Upen the onscl of the monsoon, Gnmers cultivate paddy in their £t trom June
onward, fellowed by wheat cultivation owing o the lack of good irrigation tacility in the
winter season. Some portions of Aftet land remain tallow for six months following the paddy
harvest in November, while some other Kfret lands are used for maize production after wheat
and before paddy. Upon the onsct of the monsoon, farmers cultivate maize in their dry bari
tand. inter-cropping or growing two crops simultancousty in one plot, though not
necessanly sown simuoltancously, is another indicator of farmers’ efficicncy in the
managemcnt of fand resources. Cultivating maize and millet, or maize and ginger, or maize,
.cfftwg feans and pumpkin at the same place at the same time is quite general in the niost of
the rainfed fari. All of these crops are harvesied from August to December. Most of these
rainfed cultivated lands are allowed to remain fullow until summer rain.

4, Manuring and Mulching:-

Farmers in all scitlements use manuring particularly for the production of cereat
crops, maize and wheal. Farmers do not apply manure in millet and paddy cultivation,
afthough these are the major cereal crops, They belicve that manure applied to maize would
be sufficient for a second crop of millet and paddy too. Equally important is that farmers
do not have the amount of manure required to fertilize millet and paddy as well. All
respondents in all setllements, regardless of their socio- cconvimic status reported that they
did not leave crop stalks in their fields since these residues were needed for feeding their
livestock. The removal of c¢rop stalks deprive soil of the nutrients and expose them to
accelerated erosion, The important point to be noted, however, is that the crop stalks as
fodder reduce the farmers™ dependency on forest and protect them from rapid degradaion
and depletion.

Private Tree and Grassland Management

Farmers have the practice of planting trees in marginal tands and grass land as well as
in the lands which are situated by the sides of thesivers, or surrounding the homestead and
along the farm path and major wails. Farmers do not grow trees if they have small
landholdings due to the lack of sufficicnt land for cultivation. kn the study arca 11.25
pereent of the houscholds do have not this type of private land used for private tree and
grasslund management. Every farmer has 0.66 ropani of land for this type of land in the
study area. They relain privale tenureship of the tree and grasses and have the right Lo
control and harvest these trees and grusses. Other families are not allowed to share the
products without their prior permission .

Public Forest Management

Parlly owing 10 the growing awarcness of the deteriorating environmental condition
people have shown their interest and taken initiative in publice forcst management, Villagers
have organized forest committees which have formulated and put into practice rules and
regutations. The local villagers are allowed o cut their required amount of timber for which
it is mandatory to scek formal permission from the village forest committee. In addtion to
the conservation of old forest, tree plantation and preservation has also been done at the
hare parts. At the upper pans of the VDC however this awareness has just receatly heen seen
hecause in this part even now they do not have as imany problems as the lower arca. There is
a nursery for the seedlings for the local plantation. The focal villagers have collectively
conributed 1o the establishmat of this pursery.

. Alternalives for Fuelwaood

A very limited number of howscholds have used aftcrnalive sources and adopled
measures o reduce the pressure on fuclwond consumption. The major allernati ve resources
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al fuchwood e biogas, improved ofiedo and ketosene stove, These we nsed by 2.5 pereent
of hoasehold and are fanited only to those places siaied at the setilements ot lower parls
Maost of the farmers of the upper scttlements do not have nch scarcity o Tuelwond s
compated o the fower ones. So, these alternative methods have heen used only by those
people. T addition to these causes they have not known how these can reduce the pressuee
on fuchwood consumption -and they are traditionally using their open wide tire place with
odans which are suitable o prepare meal for a large family 1o get heat ar the place in cold
winter season and o distill locat alcohol, {ocally called mf,sy_

Landstide Control

‘The local people have indigenous knowledge about the need of preventing handshides.
They adapt the measure of planting trees. They decide the selection of various locad trees
according (o sites. Al valuable ptaces which have suffered from landslide recemtly, and al the
middie Kanlo of bari land they quickly plant the branches of dabdabe ( Garuga pinnata Roxb.)
and also construct the retaining walls. At the marginal parts, grassland arca and steeply
sloping parts they usually plant long rooted trees. At these Kanfo of irngated khet land and
wide Mat fari land trees are not planted with retdning walls. When the cultivated land is
perceived most likely to fall apart, the farmers generally decide to change thut kftet into bari
and bari into grassland or abandon aliogether. Although people do not think that it is ther
responsibilily to control landslide on common land, at some parts by the side of the main
trail and steeply sloping sliding arcas which are thought Lo be vulnerable and risky to the
people they try 10 control by palnting trees and constructing retaining walls

Flood and S¢il Eresion Control

Every houschold has a small run off diversion channel 1o protect their property
Mostly in residental areas and cultivaied plots generally diversion channcls join this trad
cum main drain. Therefore, main drain provides a course for run off diversion for the
community as a whole. The main drain can be several hundred metres long cending in a
small stream or a safe place. The beneficiary houscholds involve themseives in taking
necessary measures on the slope at the lower terracees. When the channel breaks the wall the
structure is quickly fixed with stonc, clay and shrubs and trees, which arc quickly planted.
Thorny and fodder trees arc usually planted at the side of main drain. To protect their
farmland from stream flood farmers construct walls which are lined with trees at the sides of
the stream and streamiets. Check dams arc also constructed to protect their land and fix the
course of stream when and where it is needed. This part of the work is quite expensive and
most of the households are not quite capable of prptecting their land from streaim flood,

Water Resource Management

Most of the people in the study arca agree that there is a close relation between forest
clearance and depletion of water resources. The traditional culture of the villagers is to
protect trees at the water spring areas which are to be kept quite ncat and clean as well.
People are not supposed to throw filth nor they are allowed 1o cut frees around the spring.
They even sacrifice poultry, goat, pig and butfalo to please the water deities. in the springs
or sources of water,

Conclusion

The high population pressure followed by the conscquent heavy exploitation of
resources has led to the crises of environmental deterioration in the study arca. A proper
management of (rees, grasses, cultivated land. cropping patiern and some construction work
in every village has proved that they have rich indigenions knowledge of Tocal tesource
management. Although tocal villagers have rich pereeption of coviromentd deterioration



and conservation measures because of various limitatons and capabilities they have been
rendered incapable of resource management to a great extent and in a satisfactory manner;
however, tocal farmers have been lmdnmnall) praciising local resource management and
are also adopting some innovative technigues nowadays. The improvement and exteasion of
those traditions Coupled with recently adopted techniques would be very sound measures
for local resource management on & sustainable budts in the study arca.
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