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ABSTRACT  This paper describes and analyses the im-
pact of introdaction of high yeelding vanicties of food crops
and fruit bearing trees in the aren of once traditionally op-
erated land wse system in Kullu district of Western Hima-
laya. It hos been found ihot indigenous agriculivral prac-
tices that have evolved locally and have been inheriied for
generarions. are now gradanlly being replaced with the in-
troduction of new on-farm techaologies and subsequent-
Iy has left the system in ‘transition phase’. The introduction
af apple. inparticular, hns imposed an adverss impact over
the system. It has not only acceleraied the immense pres.
sure qver the Fores! but has iremendously reduced the crop
anid amimal diversity; some of the crops have already dis-
uppeared Froom the ared. This Sludy alio suggesis that com-
mensuration with the environmental and ecological disbal-
ances as wedely caused by apply introduction, the tradi-
tinmal on-farm based sustaimable development approach
should find the highest priovity in village level develop-
ment planning and for overall ecobegical and sound eco-
nomdcal development of the aren. Farmers also want the
subsidy as provided by governmen? agency 1o conlinue, as
subsidy over some ilems has presently been withdrawn.
Farmers perceived that improvement in infrastructural
facilities, markel and storage Tacilities and valwe added
lechnalogical innovation 1m the area would certainly in

crease suslainability. Abouwt 34 per cenl farmers feel that
people paricipalaory approach 15 urgently required 1o beal
1he damage caused 10 the traditional system becaase of in-
traduction of apple in the area.

INTRODUCTION

Geographical area of the Western Himalaya
is 1.69 per cent of the country’s area and 10,54
per cent of Himalayan land mass, where 92.39
per cent rural mass lives in villages character-
ised by subsistence and marginal farming oper-
ations. OF the total geographical area of the Hi-
machal Pradesh, Kullu constitute about 10 per
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cenl, where 93,1 per cent population lives in
rural areas and nuriure agriculture land for
their prime economic activities. Like Eastern
Himalaya (Ramakrishnan, 1992) and Central
Himalaya (Rao and Saxena, 1994) in Western
Himalaya too, agriculiure is the prime eco-
nomic activity of the hill people. Land use is
one of the essential componenis of a develop-
ment plan for any arca, Subtle geographic and
geo-climalic differences in the Himalaya cre-
ate a fine mosaic of micro-environments of
discrele land use types. In the past, there used
to be little population pressure on the land re-
sulting into a balance between environmeni
and society but recently over-increasing popu-
lation pressure has interrupted the congenial
relationship beiween mountain society and the
hahitat.

Introduction of new on-farm technologies
(HYV wheat, apple ree, chemical fertilizers,
pesiicides) in the study area, tends o bring ex-
lensive changes in socio-gconomic, socio-cul-
tural, environmental and ecological milieu.
This inter-alia includes changes in the tradi-
tional value based system, changes in radition-
al ways of crop cultivation, increase of compe-
tition for the available human and natural re-
sources; unconirolled use of a moneiary sysiam
rather than mutual exchange system has accel-
erated the environmental damages on subsis-
tence lands. The emphasis of the paper is to dis-
cuss the factors responsible for changing tradi-
tional subsistence land use operations and sub-
sequently to find out the possible solution for
sustainable development.

METHODS OF STUD'Y

Adl households of the siudy village were sur-
veyed to determine the village and family

structure, demographic profile, land use types,
land allocated under different crops and fruit
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bearing trees, livestock distribution, cropping
patterns, crop diversity and their yield. Impor-
tant points regarding advantages and disadvan-
tages of introduction of high yielding varictics
(HYV} of crop and fruit bearing apple tree
aver the landscape were recorded. All these in-
lormations were gathered through informal dis-
cussion with head of the each households and
filling up the guestionnaines for the years 1970-
T1, 1990-9] and 1994-95.

For estimating the crops” yield, three repli-
cale farm fields for each crop were monitored
over a period of one year 1994-95, Density of
food crop species was measured in twenty five
Im? randomly placed quadrats and for apple
tree in twenty five 10m x 10 m randomly
placed quadrats, Fifieen random individueal of
each matured crop species were harvested for
determining mean plani yield and finally the
yield was extrapolated in per unit area. Nine
differeni ages of apple trees” fruits were har-
vested to estimate the apple production per
unil area.

DESCRIPTION OF THE STUDY AREA

Geographial Location

Himachal Pradesh, is a hilly state with an
altitedinal range of 350 m to 6973 m amsl. In
general, Kullu valley and the study aréa oo,
have difficult terrains with gorges and ravines
and extreme climatic variability. The elevation
of the valley varies from about 1000 m at hill
hasc to 4500 m at spur hill top. The valley is
popularly known as Dev Bhomi (land of God).
It startz from Kohtang Pass on upper side of
geographically delineated area and ends close
Lo Aut at lower side. It extends about 30 km in
length and 3-5 km in width. The valley spreads
on either side of the river Beas and extensive.
v supports variety of land use types. The far
flung hamlets are located across the valley
commencing from hill base and it spreads up 1o
middle slope: rarely one can find hamlets lo-
cated at higher elevation (>2300 m). The Rum-
su village (32°3° - 32°7 N latitude and 77°9° -
1715 E longilude) is selected for the study
because it lies in the heart of Kullu valley and
represents all characteristics of the valley. The
elevation of the landscape in the study arca

G.5. SINGH

ranges from 1500 m 1o 3500 m but the village
is siluated at an altitude of 2050 m. The agri-
cultural Nelds start from the base of riverbelt
(1500 m) and end close 10 the forest fringe
(2250 m),

Climate

The study area has an exireme climate rang-
ing from mild summer (o severely cold winter.
This remarkable variation is due o its peculiar
geographical setup, characterising diversity in
altitude, slope, local relief, nearness (o snow
line and relatively higher latitudinal exten-
sions, Broadly, the area has three discrete sea-
sons: summer season (April-June), rainy sea-
son (July-Sepiember) and winter scason (Octo-
heer-February). Rainfall occurs throughout the
year, winter season is characterised by heavy
snovw fall followed by rain. The total annual
rainfall is about 120.3 cm of which 49 per cent
occurred in rainy season. Average maximum
temperature varies form 11.7°C o 30,3°C
whereas the average minimum emperature
ranges from-2.8"°C 1o [8,1°C,

Soil and Yegetation

The parent material in the area is represent-
ed by colluviem on meta-sediments. Mica
schists, phyllites and sandstones are the com-
mon minerals. The soils, in general, are deep,
loam to sandy loam and well 1o excessively
drained, The soil is acidic in nature; pH rang-
es from 5.70-6.85. Widely, two types of vege-
tation-subtemperate to temperate and alpine
types were recorded in the study arca, Howey-
er, a number of vegelation types were record-
cd based on their dominancy. Species of Pinus,
Cedrus, Abies, and Piceq are among the most
dominated tree species at lower 1o middle ele-
vation zone { [60K0-2500 m) whereas, broad leal
bearing species like Aescuwlus, Engenia, Betu-
la and Quercus are found at higher elevation,
In alpine zone some sparsely scattered and dis-
continuous shrub species of low stalure are ob-
served. Grasses and forbs profusely grow in the
alpine zone, though for a shorter duration,

The People and Village

About, 302432 persons reside in the Kullu
district in an area of 5503 km® (Anonymous,
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1994). Hindus constitute the majority of the
population, about 96 per cent of whom are lo-
cated in the Kullu district. The people and cul-
ture of the Kullu valley are specifically identi-
fied by the collective term, pakari (of the

mountains). The people of Kullu valley speak

many dialects. The roots of dialects are trace-
ahle to Sanskrit (Hutchinson and Yogel, 1993)
and these dialects are related 1o Indo-Aryan
languages {Berreman, 19700, Of the total pop-
ulation about 93 per cent live in rural areas.
Two distinct castes - Thakur/Rajput (higher
section of the society) and Scheduled castes
(weaker section of the society) were noted;
Rajput are the primary land owners in the area.
Monetheless, blend culture of the people of the
Kullu valley closcly follow the distinction
among local people, migrants from the plains,
Nepalese, Tibetans and Kashmiris.

From isolated hamlets to conglomerated set-
tlements are the characteristic features of the
villages in the Kullu valley, The houses which
are commonly 2 to 4 storeies are made up of
stone, timber and mud,

Land Utilization Pattern

Land utilization patterns of the Kullu dis-
irict and that of the Himachal Pradesh are given
intable 1 for years 1970-71 and 1990-91. Area
under cultivation has increased considerably
during the period for the district and the siate.
The increase in the area might have occurred
because of conversion from cultivable wasie
and pasture land Iyving close 1o the settlements.
At the district level, uncultivable waste land,

located close to settlement which once have not
been utilized for agricultural purposes, have
recently been started to be utilized for the ag-
riculture purpose. This has resulted in the in-
crease in the area under cultivation tremen-
dously during the last 25 vears. This has hap-
pened because of increase in population has
eventually demanded to fulfil the food require-
ments by cultivaling and expanding the arca
under food crops and by planting cash fetching
apple trees. Area under horticulture has in-
creased sharply (145.3% at district level and
268.5% for the state level).

RESULTS AND DISCUSSION

Village Demographic Structure

Table 2 shows the structure and demograph-
ic profile of the study village. There are 76
families with a total population of 508, com-
prising 89 per cent Thakurs and the remaining
Scheduled castes. The total livestock popula-
tion is, more or less, close to human total pop-
wlation. The sex ratio (females per 1000 males)
is remarkably high in the study village (1024)
as compared to the district level (920) and state
level (976) (Anonymous, [994). The percent-
age of literacy in the surveyed households is
44.5 per cent which is sharply lower than that
of Kullu district (54.8%) and state level
(63.9%) (Anonymous, 1994). Male literacy is
relatively higher as compared Lo the female lit-
eracy. Agriculture is the prime occupation of
the village people. It has been found that 97
per cent of the work force are cultivators and

Tuble I : Land utilization patterns (ha) of district Kullo and Himoechal Pradesh

Land Caregories (ha) Killu Disrricy Himachal Pradesh
T9F7 1 FR90-9F 19rQ-71 9009
Total area {Revenie Record) 47282 s0021 2932500 1367600
Eorest area (Forest Department) M 414859 2143518 375140
Land nof available for agriculture use w3l Ti59 2909040 ITT000
Cultivable wasie MA 3793 1677040 125100
Permanent pasture MA & 1 IEEDO0 I 135400
Land wnder miscellaneous use 600 259 40800 AEZ00
Met area sown 33149 16539 546300 SEIEOO
Total cropped area 51097 64047 S1LIT00 QEIG00
Laad cultivated more than once 17848 27504 365400 400500
Total horticulture area 6924 164982 44327 163330

Source - Statistical Ouwiline Himachal Pradesh, 1972, 1904 District Statistical Abstract Kullu, 1973, 1902

Ma - Mot Available
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rest have migrated ot side the villape bound-
ary either in search of a job or for some busi-
ness, OF the total cultivators about 15 per cent
work as labour force on daily wages in or
arownd the village whenever they are free from
agriculiural works in their own fields.

Table 2 : Structure and demographic profile of village

Humsu
Faramelers N, .-“‘IT_
Tuwial howssholds (Mo, ) Ta
Tudal cultivaded land (ha) i
Humun population (Mo, ) S08
Male 40
Femals 260
Childrem (=12 years) 4]
Sea raio 1042
Costes proups (Mo, 2
Thakur (% 9
Scheduled case (%) 1
Livesiock population (Mo b Sl
Catnbe 45
Horsed mule ]
Bullalo I
Sheep 164
Lol 47
Liveracy { %)
Male 381
Female ils
Total 44 .5

Land Use and Land Capability Classification

Four major types of land wse patterns and
their subsequent land characteristics are given
in table 3. Land under cultivation has categor-
ically been divided in lwo groups based on
their use and distribution pattern. Valley culli-
valed land is gencrally distributed across the
river belt in a wide range of 1-1.5 km and are
well Facilitated for irrigation while terraced
cultivated land are unirniagated and spread up
to a wide range of aboul 2 km commencing
from moderate slope 1o steep slope. Paddy and
wheat are the major cultivated crops in the
valley field characierising low crops' diversily
while wheai, barley, maize, pulses, fingermil-
lets, amaranths, and other mixed crops are the
major harvested crops over the terraced field
emphasizing high crops diversity. Grass land
(17.24%), forest (61.72%) and alpine pasture
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(15.86%) are other three discrete types of land
use patterns which are basically owned by the
Forest Department. From these areas one can
bring fuelwood, fodder and other minor Torest
produce for their daily use; even any one can
bring timber for their house construction after
taking permission from the forest agency.
MNonetheless, rules and regulations of use of
forest owned resources are ambiguous o farm-
ers. Therefore, there is a strong need for mod-
ification of such rules so that the confusion,
confrontation and conflict often arising be-
tween farmers and forest agency could be re-
solved. Uswally, grassland and alpine pastures
are used for rearing and medicinal plants col-
lection. Medicinal plants are restricted to al-
pine and nearby forest zone. Such types of
land wtilization paterns are distinct as com-
pared to other parts of Western Himalaya
{ Sharma and Minhas, 1993), Central Himalaya
(Pandey and Singh, 1984; Rao and Saxena,
19594} and Eastern Himalaya {Ramakrishnan,
1992},

Socio-economic Profile

Some imporiant socio-economic attributes
at household level are given in table 4. It has
been observed that the farmily size has sharply
increased (59.6%) and moderate increment
was also noled in land area under cultivation
(6%, Increment of about 6 per cent area under
agricullural fields during last 25 vears could be
due to introduction of the apple tree in the
arga. Sleep slopes having grasses, hedgerows
and bushes which are basically unsuitable for
crop cultivation have recently been slashed and
cleared for apple plantation. Ever-increasing
population pressune in last two decades has re-
duced (36%:) the per capita land availability in
the area forcing the people 10 opt for off-farm
employment in the nearby town of Manali and
Eullu. Apple introduction in the area might
have started in 19605 but the overall apple
plamted area has increased by 157.8 per cent
during 197010 1995, Apple introduction in the
area has left many negative impact over the
agro-gcosysiems, for instance, earlicr lands
were lefl fallow (gap between two subsequent
cropping phase) for the replenishment of nutri-
ents by natural means but recently negligible
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Table 3 ¢ Land uthlization pattern and land capability classification of village Bumsu

Land use ryfres

Land characlerishics

Lana wre patferns

Culivaleen
Walley land (1 12%)

Terraced land {4.05%:)

Grassland {17 24%)

Fawesn (61.T2% )

Alpine pasiure {15 86%)

Gentle shopes 10-37), elevntionnl gradiem 15
1600 m, inward facing, deep snil depth s Lm),
no erosion susceptibility, soil texlure-sandy
loamdslln lnam, vellowish brown colowr.

Bloderate (3-10%) 10 stecp slopes {=10-457, el-
evational gradienr 1600-2X00 m. oatward fac
ing, moderate desp o shallow soil depth (<1m),
slight o moderate erosion suscepiibility, soil
pexture-sandy boam. dork yellowish colowr.

Stromgly ( 10-20") to very stecpslopes (30-507),
elevation gradient 2500-3000 m, shallow soil
depth (= 1m), slight 1o severe soil erosien sus-
captihility, soil iexure-loam to sili lopm with
maderate fime crumby strueture, dark brown o
vellowish brown codor.

Strongly { 10207 10 very siecp slape (30-507),
elevation gradient 1700-3200 m. shallow soil
depth (< lm) aceassionally deep (=1m), severe
soil erosinn susceptibility, sodl wxiure-sandy
e to sile boaun, dark Brown o brown soil co-
lour,

Steep {15-307) 10 very very ateep(=50°), eleva-
tion gradient 3300-3800 m, very shollow soil
depth, (<lm), very sevens sobl erosion suscep-
tibility, sodl texiure-sil loam. brown 1o yellow-
ish snil collour.

Rice is o mojor kiarif crop and wheat
i {he major rabi cron, apple frees are
heing introduced recently.

Fesged st frubt crops ane the main crops
(hhurif crops-maize, pulses, ama-
ramths, fimpermillet; rabd crops-wheat,
barley, musiard; froit crop-apple).

Forest depariment owned land
(FTOL Y wsed for andmsal grazing. small
1-2 ha band were foumd scattered in
lorest area, SHOW prone areo.

FIMOL., encompassed wilh conilerous
evergreen tree pecies al bower forest
frimge and broad beal bearing tree spe-
cies at higher forested zone, snow clad
area in winler sEason.

FIDIOL., mo free cover, alpine grasses.
medicinal herbs and alpine shrulb §pe-
cies dominnted area used for animal
rearing., covered wilh snow in wintes
EENs0On.

areas were being left as fallow. Similarly, not
only cropping intensity has reduced (32.3%)
but also net cropped area (50.2%) and animal
population has declined drastically (cattle
Table 4 : Per family socio-economic atiribuies of village

Rumsu
Paranietees JRFD-F1 w000 T994-95
Tatal agriculiure anes (ha) 167 173 .77
Family size (Mo} A0 D02 MGG
Per capila land (ha) .25 [E R ) 0.1
Cantle [Ne.] 667 473 4.98
Shzep and Gom (Mo 11.56 4355 155
Mer cropped area (ha) 211 | iy 105
Intensity of cropping (%) 89.34 3031 46.96
Fallew Land {hak LLE: ¥ 1S 0.05
Apple plantaticn wrea Cha) 6l 1.15% 165
Gross agronomic yield (kgh 5285 4125 5700
Food purchased from marke (kg) - i 95

Apple production (kg) 1085 9080 ASED

25 3% and shecp and goat 69_3%). Earlier peo-
ple were self sustained (none of the food items
were purchased from the market) but present-
Iy introduction of the apple has accelerated the
dependency of farmers on the market to fulfil
their food requirements; thus frequently pur-
chased items being pulses, paddy and potato,

Crap Diversity and Yield

Tahle 5 shows the crop diversity and aver-
age yields of different crops grown in the study
area since 19705, In 1970-T1, three raki crops
and eight kharif crops were grown but in 1994-
95, only § kharif crops were grown, There are
six types of pulses which are grown in the area,
mixed with other crops like maize, amaranths,
buckwheat and finger millet. Three species of
buckwheat (kathu-Fagopyrum esculentum;
gangri-F. tataricum; besha-F. debotrys), one
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Tahle 5 : Un-furm crop diversity and vield (kg'ha) of dif-
ferent crops of village Romsu

F{I.III_T.L N TaF0-F5 POWI-G0 PR35

Reabi crops
Barley 1458 1287 1200
Musrard 514 510 GES
Wheat (local varielyh 14592 1344 1037
Wheat (HY ¥ ) . 1938 050

Kharif crops
Amaranihs SO 486 HES
Buck wheat 158 113 -
Finger milles | 7 B0 I 120
Foxinsl malled s - -
Hog millet 281 - -
Maize 1521 1559 20ES
Faddy ndl 3538 16400
Fatato 937S 15000 1000
Mixed cropping 1805 1340 1750

species of Toxtail millet (kavani-Setaria itali-
ca) and one species of hog millet {chini-Echi-
nochloa frumentacea) once grown in the area
are presently not growing and finally have dis-
appeared from the area. High vielding varieties
of wheat were introduced in the area around
1975 not because of response of farmers itsell
but was promoted by government with heavy
subsidy. It has been noted that decrease 1n
some of crop yields in year 1990-91 as com-
pared to that in 1970-71 and 1994-95 could he
because of the inadequate availabality of organ-
ic manure coupled with environmental unfea-
sibility. Apple introduction in the area reguined
high amount of usage of organic manure and
chemical feriilizers. Traditional crops do not
give congenial response to inorganic fertiliz-
ers; it has resulted inlo exira shoot growih and
does not help in achieving maximal produc-
tion. Apart from that over this spatio-lemporal
scale, the system could remain in “transitional
phase’ and could not adjust with the use of or-
ganic and inorganic manure, Paddy yicld has
decreased tremendously in valley becanse ear-
lier after harvesting the crops, fields were left
fallow o rejuvenate the nutrients. However,
recently, due to ever-increasing demand of
food, as the result of increasing population (de-
creasing area under food crop cultivation due
o apple introduction) farmers are harvesting
two crops in a year. Maize and potato yield has
increased drastically may be because of im-
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provement in their seed bank over a period of
time and due 1o shifting potato cultivation
from lower to upper werraced field recently.

The average yield of local wheat, intro-
duced wheat and mustard as recorded in the
ared is very close 1o the values recorded in Spiti
area of western Himalaya {Oberon et al., 1992),
The observed values are slightly lower for rice,
wheat and mustard and considerably higher for
maize and poiato as compared to all India av-
erage values of 1990-199] {Anonymous,
1992), The presently observed yield values of
wheat, fingermillet and mustard are very close
to the values of Central Himalayan region. but
remarkahly lower value was recorded For rice
{Sharma, 1991). Crop diversity in the study
area were significantly higher from North-
Eastern Himalayan region (Mishra and Ra-
makrishnan, 1982) and Central Himalayan re-
gion (Pandey and Singh, 1984) and consider-
ably higher from other mountainous regions
oo (Goland, 1993; Dougherty, 1994,

Introduction of New On-farm Technology

Table & summarises the introduction of new
on-farm wechnoelogical input in the study anea
for the last twenty five years. Presently, all
farmers are sowing HYY wheat. Conspicuous
use of chemical fertilizers was initiated in early
19805 due to the introduction of HY'V wheal
but the guantum has accelerated parallel due to
the apple plantation. Around 1970%, none of the
families were using nonrenewable resources
like chemical lertilizers and pesticides but its
use has tremendously increased (78 per cent
families responded using these) presently. This
shows that introduction of new variely of crop
and fruit iree has, no doubt, accelerated the use
and demand of nonrenewahle resources in the
arga. Highly skilled labours engaged in pack-
ing and grading of apple do come from dis-
tance places. Similarly, in 1970s hardly 5 per
cent families had the jersey cattle but upto
1995, 70 per cent families are owing the jersey
breed canle. Moreover, earlier hydropower op-
erated grinding machine was the only means
for grinding of wheat, maize and other food
crops but recently, this has reduced to 14 per
cent due o introduction of electric appliances.
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Table 6 : Farmers' response (% bol the wse of modernfin-
troduced farm technology in village Rumsa

1970-71 1990-8] 199495

Pargmeters

Sowing of wheat (HY'V) . 110 ([11]
Apple plantation 14 ¥4 4
Use of chemical fertilizers - TE T4
Lise af pesticides B TE T8
Use af spraying machine - T2 8
Labour dependency from our side 12 42 48
the village boundary

s of jersey cow ] | gl
Use of elesirs: machine - &0 Bé

Impact of Apple Iniroduction on The Tradi-
tional Kystem

Fast introduction of apple cultivation in the
area has imposed directly and indirectly many
negativefadverse effects in the natural as well
as man made system {Table 7). Overall ecolog-
ical and environmental disbalance as caused
by apple introduction has categorically been

Table 7 : Farmers' response (% ) for ecological and en-
vironmental imbalance coused by intreduced
crops inm village Rumsu

Parameters T970-71 19009 1994-95
Forest sub-sysiem
Laoss of forest cover E 4 4
Agriculivre sub-sustem
Lass of agraforesiry species 2 T8 92
Logs of wild edible species . Kl k¥
Luoss of pil producing wild 5 50 58
species
Decrease in crop production - 56 fad
Risk of crop failure . k1] £ ¥4
Loss of crop diversicy - 1 BE
Change in cropping palierns - L] Hd
Weed infestation - LH ] ki
Disense aftack on apple (ree - 52 58

Livestock sub-system

Liosa of sheep and goat 5 & a3
Lo of canle 2 kL 6
Environmental changes
Change in rain and snow fall & T4 T4
Change in lemperaiun: L 55 - 5%
Acceleration of landslide and soil - 45 58
erosion
Soci-econemic changes
Change in human perceplion i ki I8
Change in s0¢io-eCominie - 68 0
profibe
Traditional knowledgs 2 25 25
elimination

grouped into 5 sections. 24 per cent families
have responded that apple introduction in the
arca has inevitably imposed pressure over the
forest for collection of fuelwood and fodder
and use of Pinus and Abies trees for making ap-
ple's packing hoxes (Singh, 1991; Ram and
Singh, 1995). Subsequently, 92 per cent fami-
lics have responded the loss of agroforestry
tree species from their agriculture system.
Market demand of coal is also responsible for
the depletion of Quercus species which are
suppose to be one of the important fodder trec
species through out the Himalayan belt. The
sudden disappearance of Principea wrilis (oil
feiching wild shrub species) is unaccountabie,
as 50-58 per cent farmers have responded.
Aboui 84 per cent farmers responded that it has
altered the crop diversity and cropping patlerns
{Table 5). Earlier, crop production was abso-
lutely depend upon the use of locally produced
organic manure and leaving the field fallow for
natural process of nutrient replenishment but,
the introduction of apple and wheat (HY'V)
erops in the area, has accelerated tremendously
the uninterrupted use of yield increasing inputs
like chemical fertilizers and pesticides and
subsequently has started forcing the farmers 1o
depend on the market forces.

Apple introduction in the area is imposing
more and more long term irreparable effect
over the traditional system in Comparison 1o
the short term monetary benefit. As the apple
tree becomes older ils canopy size increases
and it starts imposing shade over the siaple
food crops which require sunlight for optimal
grain production. It has been observed that the
biological yield reduces just below the apple
tree canopy and none of the food crops can be
grown in the field cultivating apple for above
20 years. (Singh, 1995). This is the reason why
net cropped area has reduced to 50.2 per cent in
the area (Table 4). Moreover, apple introduc-
tiom in the area is tremendously boosting up the
monoculture cultivation of crop and is also
drastically decreasing the crop diversity in the
area.

Tahle 7, further revealed, that uninterrupted
use of chemical fertilizers and pesticides is re-
sponsible for the spread of diseases (canker
and on scab) on the apple tree; as many as 58
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per cent farmers are facing such problems. An-
imal hushandry too, has changed abruptly; 93
per cent farmers claimed that introduction of
apple has forced them to curtail the stock of
sheep and goat, This is panly because of plen-
tation of apple tree in the agriculiveal land (loss
of free grazing field) and pantly because of in-
villvernent of strenuous and imensive labour in
rearing. Earlier, cantle were left for free graz-
ing after crops’ harvesting but now it is not 5o
because apple tree is highly delicate and per-
ishable and any type of damage and perturba-
tion by cattle hecame unbearable by apple tree,
IT such damage is caused, the apple tree goes
under callus formation and eventually under-
goes 4 number of secondary discase infection.
Hardly 36 per cent farmers claimed that they
have reduced their cattle but subsequently re-
alised that the cattle domestication is impor-
tani 1o commensurale with the organic manure
demand for crops and apple trees as well,

Environmenial risk and uncertainiy has in-
creased in the area in due course of time, As 74
per cent Tarmers have responded, that in last
201-25 years abnormal rainfall and snowfall has
increased considerably, This abnormality has
acceleraed the landslide and soil erosion in the
area. Similarly, 55 per cenl farmers perceived
that temperature irregularities have also in-
creasing in the area. These irregularities could
be the sole cause of insetting of the apple
fruits. A general point has been noted that such
irregularities are very high in the lower pans of
Kullu valley. Overall changes in socio-eco-
nomic profile were noted in the siudy area: 78-
B2 per cent farmers agreed that their socio-
economic slatus has been upgraded in a short
span of time. About 38 per cent families do
commit that their attitude related 1o expecta-
tion and desire has improved, therefore, they
are diverting from their traditional culture
(25%) and Ninally traditional knowledges are
being eliminated from the area (Singh, et al.,
1996).

Traditionally female dominated agricultere
system is now in the process of changing 1o
male dominated agri-horticulture and horticul-
wre system. Hence, traditional subsisicnce ag-
riculture system has changed to a transitios.
agri-horticulture system. Changes in tradition-
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al agriculture operation were also recorded in
Mepal High Himalaya (Bjonness, 1983) and
other mountainous systems (Sarmiento et al.,
19973,

Strategies and Priorities for Sustainable De-
velopment

Like in other parts of Himalavan region in
Western Himalavan too, peographical and
geo-climatic constraints, small and fragment-
ed landholdings, economic constraints, inac-
cessibility, remoteness and lack of infrasturc-
tural facilities could be the prime constraints
for sustainable development. However, mar-
ginal farmers in the arca have no other means
of development except agriculiural activities,
Table 8 redeals that notable demands of the
farmers are to start and to expand the develop-
menial activities related o on-farm based pri-
oritics coupled with providing the infrasiruc-
tural facilities. As many as, 98 per cent farm-
ers desired that all developmental priorities
should be centred around the on-farm wealth
management like development in traditional
agricultural practices, agroforesiry, horticul-
ture, animal hushandry, ensured irrigation fa-
cilities, improving afforestation/foresiry pro-
grammes and to start making co-operative so-
cieties. Whereas, hardly 22 per cent families
do aspire for off-farm based priorities like
towrism wealth, business and looking for job in
town, It has been noted that certain traditional
crops like amaranths, fingermillet, buckwheat,
pulses and potato are highly energetic and eco-

Tahle & : Farmers' response | %) for strategies and pri-
orities for sustainable development of village

Rumsu
Purgmerees B Furmers' reiponse
Farr Agpainst  No
L
Oin-farm based priocitees 98 - 2
Off-farm based priorities 12 K} 41
Infrastruciure based priorities 70 . [i]
Continuity of subsidy B2 - 18
Lack of technical know-how 42 £l 28
Lack of marker facility ] [ 13
Lack of storage 1] 4 18
Lack of value boaded technology 15 3 &0
Participatory nppronch of 4 - &6
devglopment
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nomically efficient and it should be dissemi-
nated in the area (Singh, 1995). Similarly, 70
per cent families want development of infra-
structural facilities like poakka road and com-
munication facility, health and education secu-
rity, uninterrupted water and electricity supply.
Subsidy provided by the government agency
over the farm wealth should be continued as
felt by B2 per cent farmers in the area. Recent-
ly, government has withdrawn the guanium and
magnitude of subsidy over some items, Gov-
ernment has considerably accelerated the intro-
duction of new farm technology (like HY'V
secd, apple plant, chemical fertilizers, pesti-
cides, farm appliances), but has not adequaely
provided technological know-how, as felt by
42 per cent farmers. Similarly, it has not pro-
vided market (as fell by 60% growers) and
storage facilities (as felt by 68% growers).
About 35 per cent families felt that there is
strong need Lo start development in the field of
opening of some value added technologies like
making of apple juice, jam, jelly and pickles.
Abowt 34 per cent farmers Tell the need of peo-
ple participatory approach for development in-
volving foresters, scientists, agricultrists, hor-
ticulturists, and planners o sit together and
formulate ways and means 1o rejuvenate the
gaps already incurred in the system.
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