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CHARACTERIZATION OF SOIL HEALTH UNDER DIFFERENT
LAND USE PATTERN IN HILLY ECO-SYSTEM OF MEGHALAYA

V.K. Mishra and R. Saha
Division of Soil Science, ICAR Research CompleXteid Region,
Umroi Road, Umiam, Meghalaya 793103

INTRODUCTION

The north-eastern hilly region of India is chaesizied by heavy soil erosion, loss of soil
fertility and deforestation causing acute environtakdegradation and severe ecological imbalance
(Sachchidananda, 1989). Shifting cultivation orsBl& Burn agriculture, locally known as Jhum
cultivation, is the main form of agriculture in shiegion. Shifting cultivation in its more traditial
and cultural integrated form, is an ecological andnomically viable system of agriculture as loag a
population densities are low and jhum cycles ang lenough to maintain soil fertility (Anon, 1992).
However, with changing requirements of high popafapressure on land, jhum cultivation becomes
very devastating in nature causing drastic dedlnerop yield, loss of forest wealth, soil fertyit
biodiversity and environmental degradation. In harast India, the average annual loss of top soil,
organic carbon, s and KO due to shifting cultivation were to the exten46®00, 702.9, 0.15 and
7.5 kg per ha, respectively (ICAR, 1983). Due torning of jhum cycle, quite often, the secondary
forests also do not get adequate time to regenéerhte repeated use of land with short jhum cycle
finally converts the jhum fallows into degraded tedands. The prevailing land tenure and ownership
pattern has been viewed as the most importantrféataeplacing shifting cultivation in north-east.
Jhum has been the way of life and integral compbokthe cultural ethos of the people in the north-
east since time immemorial. Considering all thesgdrs, it has never been easy to develop a viable
and widely acceptable land use model that can cephifting cultivation. However, there is an
urgent need to develop alternative land use modelshifting cultivation and analyze the soil
characteristics to overcome the problems of ecofdgmbalance for sustainable crop production.

STUDY AREA

The study area is located at Umiam in the ceptia of Meghalaya ifcast KhasiHills with
25°4121 North latitude and 965525 East longitude and at 1080 m above the mean seh TEhe
climate of this region is very typical because tsfsteep topography and undulating physiographic
condition. Maximum and minimum temperatures of thisa normally ranges from 20.9 to 27Ct
and 6.7 to 187C, respectively. The mean annual rainfall of tlégion is 2439 mm with coefficient
of variation of 15.96%. About 76% of the total failh occurs during June to October. Mean annual
evaporation from the soil is about 1099 mm. Thatiet humidity remains between 75 to 83% during
most of the periods and the evaporation rate duagch-April ranges between 4.1 and 9.0 mmday
. The soil of the area belongsTgpic Hapludalfand is highly acidic in reaction.

Land Use Pattern

Agriculture in north eastern hilly region is mairdf primitive type and thus agriculturally
this area is far behind in development. There am@ous traditional agricultural systems, which are
very common in sloppy and valley lands. Some ofttaditional systems are:

Shifting cultivation

Shifting cultivation in this region is regardedlie the first step in the transition from food
gathering or haunting to food production and be&dvo have originated in the Neolithic period



around 7000 B.C. (Sharma, 1976). Agriculture uritds system is practiced in steep slopes after
removing the forest vegetation and thus is sudoleptd excessive soil erosion. Besides this, waghin
of fertile topsoil and exposure of rocks due td s@sh as a result of shifting cultivation have hbee
reported from Garo Hills (Goswami, 1968). Land ®Hlrought under shifting cultivation is selected
during December/January and then it is cleared &y of cutting the forest vegetation, allowing it to
dry in the field, setting on fire to the dried végen in March/April and clearing the slope from
remaining trash. All kinds of essential crops likee, maize, tapioca, colocasia, beans, etc., are
planted in intimate mixture during first year amdthhe second year usually rice is grown as a single
crop. The lands are abandoned after 2 to 3 yeassltvation for natural build up of soil fertilitgnd
regeneration of vegetation. The farmers then sdiesh site and repeat the same process of
cultivation.

Bun method of cultivation

Cultivation of tuber crops and vegetables on seoé beds formed on slopes is widely
practiced in this region. The system locally knoagm'BUN’ method of cultivation, involves putting
of dried vegetation mainly Khasi pirfinus kesiyaplong with existing weeds likBataria gluaca,
Imperata cylindrical, Lantana camaiia the form of raised beds along with slope, cawgtthe same
with soil collected from surrounding, burning oktbovered vegetation and planting of tuber crops.
When sufficient dried vegetation is not availakifee beds are made of soil only. Though good crop
yield is obtained, the system leads to huge ssd.lo

Cultivation on slopes with contour bunds

Contour bunds as soil conservation measure arelyvigsed on slopes for growing crops
where farmers have tried to develop settled agtioell Though the main idea of this particular
measure is to convert the slopes into level benghelsie course of time but the purpose is hardly
served. Heavy soil losses are reported in thisesysiue to lack of maintenance.

Table 1 Description of various land use system.

Land Use |Crops/Trees grown Soil and waterMajor land |Soil Average |Area
System conservation |capability |texture |slope (%)|(ha)
measures classes
Livestock |Stylosanthes sp, Setaria sp. Contour bunds |V e C1 32.0 1.39
based foddg Pennisetum purpureum bench terraces
agriculture |Panicum maximum + grassed
Avena sativa etc. waterways
Food Zea mays.L, Glycine max. L, Contour bunds 1V Il ¢ C1 32.4 0.64
agriculture |Oryza sativa. L,,Marihot esculenta. (hench terraces
Colocasia esculenta. L grassed
Pisum sativum, Brassica juncea. etdwaterways
Agroforestry Alnus nepalenesis, Parkis roxburghijNo conservationV Il C1 32.18 2.94
Gmelina arborea, Micheliaoblonga +tmeasures
agricultural crops
Natural Pinus kesiya, Thysanolaena agrostisNo conservationV Il C1 45.9 1.03
forest Seasonal weeds like, measures
Setaria gluaca,Lantana camara
Imperata cylindrical
Shifting Zingiber officinails, Curcuma longa, |No conservationV Il C1 38.2 1.65
cultivation |Colocasia esculenta.L measures
Zeya mays.L, Oryza sativa.L




Modified agriculture system

A brief description about the various farming syss was given in Table 1. The different
agro-forestry systems (AFS) wekgboretum(mixed multipurpose tree species) + annual agricait
crops; Khasi mandari(Citrus reticulateBlanco.) + annual agricultural crops; Assam ler(Gitrus
lemon L.) + annual agricultural crops; Silvi-horti-pastb [alder (Alnus nepalensjs+ pineapple
(Ananus squennda) + fodder grasses] and multistoried AFS [alddea(Camellia sinensjs+ black
pepper + annual agricultural crops]. The tree ggeriarboretumsystem includedIinus nepalensis,
Parkia roxburghii, Prunus cerasoides, Michelia otdm, Gmelina arborea, Cryptomeria japonica,
Symingtonia populneand Pinus kesiyaThe fodder species in the Silvi-horti-pastoral egstwere
stylo (Stylosanthes guyanengiguinea(Panicum maxicuiy setaria(Setaria sphacelajaand local
grass(Imperata cylindrica). Annual agricultural crops grown in different s3ms were turmeric
(Curcuma longal.), colocasia Colocasia esculentél.) Schott.], paddyOryza satival.), ginger
(Zingiber officinale Rosc.), maize(Zea maysL.), soybean Glycine max(L.) Merr.], groundnut
(Arachis hypogaed.) etc. Natural forest is mainly dominated Bynus kesiyaalong with Schima
wallichii, Lagerstroemia speciosandBambusa pallida

Table 2 Effect of land use factors on soil physico-chahfroperties.

Soil properties Reserye Land use factor (L)*

forest phase 1 (>10) Phase Il (5-10) Phase Il (2-5) Phase IV (<2)
Sand (%) 42.50 44.75 46.90 51.65 61.15
Silt (%) 33.45 34.10 33.50 31.15 23.50
Clay (%) 24.05 21.15 19.60 16.70 15.35
B.D (Mg ni°) 0.98 1.15 1.11 1.13 1.20
pH 4.55 4.85 4.80 5.10 5.00
Organic C (%) 3.32 2.33 2.09 1.42 1.18
Available N (Kg hd) 478.50 447.00 425.00 342.50 300.00
Available K (Kg ha) 11.85 9.80 8.30 6.00 5.50
Available P (Kg h#) 301.50 283.50 259.00 184.5 171.50
MWD (mm) 3.75 3.24 2.85 1.52 1.11
Dispersion ratio 0.11p 0.172 0.182 0.224 0.282
Macro aggregates (>0.25mm 74{24 65.65 61.44 48.38 36.26
Macro aggregates (<0.25mm 3162 5.25 7.62 10.43 14.67

*L=(C+F)/C, Where L=Land use factor, C=croppingipdrand F=Fallow period, in years.

Soil Physico-chemical behaviour under shifting culvation

In general, shifting cultivation practices detesie the soil fertility due to huge soil loss of
about 2-200 t Hayr* (Singh and Singh, 1978). A minimum period of 10l years is very much
essential to maintain the soil fertility for sustable crop production (Singdt al.,2003). According
to them, C & N in the soil may be among the mastitlng factors for plant growth after a forest ig ¢
and then burned. Mishret al. (2003) reported that only fallow periods under tigf cultivation is
not enough for consideration of the restorationac#p of soil. The proper ratio of cropping and
fallow should be considered for sustainateimcultivation. In this regard, they found that thdkou
density was also affected fyumcycle and showed maximum value of 1.27 Mg imphase IV (1:1)



among the various phases of jhum cycle (Table Bjs €ould be ascribed as more soil erosion and
disintegration of soil particles as a result ofywearrow ratio of cropping and fallow period under
phase IV. On the other hand, the correspondingegalere restored gradually in the soil of phase lli
(1:3), Il (1:5) and | (1:10) due to the recyclinfraore biomass under wider ratio of cropping and
fallow periods. Mean weight diameter (MWD) also id&sed from 3.75 mm in reserve forestto 1.11
mm in phase IV soil and the micro and macro agdesgeanged from 3.62 to 14.67 and 36.26 to
74.24%, respectively. The data (Table 2) on thelibility factors showed that land use factor of <5
as in phase IV and Ill had higher values of 0.3d @128, respectively, against the lower value (0.03
under reserve forest. Poor build up and determmat soil health was observed in phase Il (2+5lla
use factor). Therefore, a minimum 1:4 years of pnog and fallow periods, respectively could be
suitable cycle undghumcultivation for resilience of soil in this agroiolatic region.

Nutrient status after burning under Bun system

Bun farming is a form of shifting cultivation. Bung of grasses during Bun cultivation
caused an increase in pH and exchangeable basesasherganic carbon and exchangeable Al
content reduced. Increase in pH was the resulb dficrease in bases (Ca, Mg and K) after burning of
biomass and subsequent enrichment of these basakgiéstet al.,2001). Organic carbon content in
soils drastically reduced as a result of burningdpid loss of organic matter due to oxidation f u
humified materials. Nye and Greenland (1964) aéqmorted rapid loss of organic matter in the first
year of shifting cultivation cycle in Tripura sail&wailable N, P, K and S in the soil were also
increased due to burning during the first year. ikabde Fe, Zn and Cu decreased by 16.4, 35.4 and
15.2 %, respectively, due to burning in bun cutiiva (Table 3). This might be due to increase ith so
pH after burning and possibly increased adsorgidate two cations by Al, Fe and Mn oxides. The
increase in Mn content to more than four fold oming may be attributed by conversion of }@g
to MnO. Considering the critical limits of 4.5,@26 and 0.2 mg k'bfor available Fe, Mn, Zn and Cu,
respectively, all the soils were adequate in migtdents (Venkateskt al.,2003). The bun system
also helps in maintaining aerobic condition in raohe area. Probably this is the reason that the
systems are very popular during rainy season arstlyngegetables, potato, ginger and turmeric are
cultivated by this method of cultivation.

Table 3. Effect of burning under Bun cultivation on soilysico-chemical properties.

bzgd sg;gg n (1?;) ?@r]?k gC): Available nutrients(Kg/ha) Ava|labl(e mrg/lﬁgc;nutnents
System N P K S Fe | Mn| 2zn| Cu
Bun T | Top 4.6 21.7] 4139% 6.85 21340 12012 217 |74 1.085
year Middle 4.6 239 47292 9.3B 27240 13[75 2f.6 [4.8.001 0.65
Eﬁ‘;ﬁ;‘; Bottom 49| 256 54216 1652 37375 16/00 193 |56.86| 055
Bun = | Top 5.0 16.9 794.69 22.08 392.12 21|50 21.1 26.068D.0.46
year Middle 5.1 21.9] 808.33 29.13 487.50 30]27 2B.4 25.8.55| 0.85
E)tl’ﬁ;cl’;z Bottom 57| 200 84647 39.d0 70680 2875 12.9 258.63| 047
Bun 29 | Top 4.8 24.5] 394.00 828 261.70 762 214 129 0.8463
year Middle 45 26.8) 430.14 8.0p 291.20 9.87 2p.0 [7.6 640.0.61
Bottom 5.1 245 44540 16.36 336.80 12/50 20.7 [7.8.81| 0.59
Bun3® | Top 4.6 24.1] 43779 828 162.65 92 3R.0 [9.9 (.889
year Middle 4.7 26.3| 467.62 10.2R2 176.60 1006 2p.0 |[8.0.87| 0.59




|Bottom| 4.8\ 194.po 15|62 47.2 \4.9.82\ 0.47

24.4|

478.67 16.J|5

Impact of integrated farming systems on soil produtivity

The alternative systems (Integrated farming sysjemshifting cultivation were developed in
ICAR Research Complex in 1983. After almost 17 getire soil pH decreased in most of the farming
systems except in agriculture, agri-horti-silviqmaal systems, maximum decrease being in forestry
and shifting cultivation (Table 4). The organiclmam enrichment under shifting cultivation might be
due to continuous growth of broom grass (pastueximum accumulation of exchangeable’Ca
was noted under agriculture system. Exchangabl& Btipwed a decreasing trend in all the systems
except in agriculture, agri-horti-silvi-pastoral darlivestock based farming systems. Highest
accumulation of exchangeable K in agri-horti-sppastoral system may be attributed by the nature of
species and variation in the quantity of fertilizgputs. There was substantial build up of avadakl
in soils under all the systems. The rise in avééldbin agriculture, livestock based system cowdd b
due to heavy and continuous dressing of cowdutey fior long period. Available K increased in all
the systems except in livestock based farming systde overall fertility build up followed the trdn
as agriculture > agri-horti-silvi-pastoral > livesk based farming system (Majumdstral., 2002).
These results are supported by the findings of ISieg al. (2003). However, Dast al. (1997)
recommended that livestock based or horticultunaifsg systems could be the alternative to shifting
cultivation on sloppy land under mid to low alti:udondition in Meghalaya. According to them,
horticulture system ameliorated acid Alfisols bgweing the Al- toxicity followed by livestock based
farming system, while organic matter build up waghkst by the livestock based system (1.63%)
followed by agro-forestry system (1.6%).

Table 4. Effect of different farming system on soil propes and available nutrients status of soil.

Soil properties Livestock | Forestry systemp  Agriculture Agri-horti-silvi- | Shifting cultivation
based system system Pastoral system

pH (1:2.5) 4.65(4.90) 4.41(4.90) 5.03(4.90) 4.9904. 4.76(5.20)
Organic 2.70(1.71) 2.87(1.62) 2.66(1.60) 2.97(18.2) 3.420).
Carbon(%)
Exch. K 0.248(0.18) 0.274(0.18) 0.359(0.15 0.417(0.19) 26(B.19)
[cmol(p+)/kg]
Exch. Ca 1.68(1.18) 0.59(0.90) 3.61(1.10) 2.11(1.20) 1.51]}).
[cmol(p+)/kgd]
Exch. Mg 0.65(0.47) 0.30(0.50) 2.29(1.80) 1.45(1.20) 0.383).
[cmol(p+)/kg]
Exch. Al 1.25 1.53 0.46 0.90 1.30
[cmol(p+)/kgd]
Available N (ppm) 221.1 253.8 233.3 220.3 251.1
Available P (ppm) 18.3 5.1 19.5 16.6 2.0
Available K (ppm) 97.1 109.5 135.1 162.7 130.8
Available S (ppm) 6.2 9.3 155 19.9 14.8

Figures in parenthesis indicate the initial valaethe start of the project.

Soil hydro-physical behaviour and erodibility indexunder different models of agro-forestry



Different agro-forestry systems were developed Herfind out the alternative systems of
shifting cultivation. A general increase in bulkngdéy values was observed with soil depth in &l th
agro-forestry systems, ranging from 0.94 to 1.19MdTable 5). The decrease in bulk density in
natural forest, multistoried AFS and silvi-hortigbaral systems can be related to the effect of
relatively high organic carbon content (1.23 to026§ due to heavy litter fall and their subsequent
decomposition in the soil profile. Mean weight deter (MWD) remained higher in the surface soils
in all the systems probably due to the presenddghf amount of A1 and Fe oxides, organic carbon
and clay content in the soil. The macro aggregdgeseased and micro aggregates increased with soil
depth owing to higher percentage of organic mattertent in surface soil. The lower values of soil
aggregates under Khasi mandarin, Assam lemon d&utetum systems could be ascribed as more
disintegration of soil structure due to differegtiaultural operations in comparison to naturake&ir
multistoried AFS and silvi-horti-pastoral systemsintaining intensive vegetative cover throughout
the year. Higher values of dispersion ratio weréedounder Khasi mandarin system (0.048) as
compared to that in natural forest (0.025). Thaunad of residual pores (<0.5 pm) was maximum in
natural forest (57.93%) followed by multistoried 3K52.87%), indicating it's higher capacity to
retain soil moisture. The maximum reduction in srarssion pores under Khasi mandarin system
(16.12%) by 46% as compared to natural forest @Qihdicated the downward movement of water
is restricted, facilitating run-off. This might e to disintegration of soil aggregates by various
tillage practices for annual agricultural crop protlon. Soil biota influence soil properties thrbug
formation of stable aggregates, development of raygaineral complexes by improving
macroporosity and continuity of pores from surfecéhe subsoil, increase the water transmission and
reduce run-off (Lal and Hawksworth, 1991). The lemsion ratio values in silvi-horti-pastoral and
multistoried AFS (3.07 and 3.06, respectively) sedwhat these systems were most suitable for soll
and water conservation in hilly ecosystem. Thislddae ascribed as the effect of heavy litter fall,
which might have increased the cohesiveness isdihaystem after decomposition and also binds the
soil tightly in lower horizons by their deep rogstems. Available water content in different system
varied marginally throughout the soil profile. Matbried AFS (25.30%) and silvi-horti-pastoral
(24.23%) systems had the slightly lower values wdilable water in relation to natural forest
(26.94%). Significant variation in available watapacity may be attributed to the differences in
quantity, nature of colloidal materials present, phd pore size distribution among the various
systems. Data on saturated hydraulic conductivdtyies (Table 6) revealed that there was almost 5
folds reduction in Ksa values under Khasi mandayistem (0.38 X160 ms') as compared to that of
natural forest (1.84 X1bms"), might be due to high disintegration of aggregatespective of soil
characteristics, the rate of unsaturated hydraedioductivity, K(), and water diffusivity, D(),
invariably decreased with decrease in their watatant. (Sahat al.,2003).

Table 5.Effect of various agro-forestry systems on soilgbgl properties.

System Bulk | MWD Aggregate size Pore size distribution (%B)ispersion|Erosion Erodibili-
density | (mm) [ Macro [ Micro | >50]0.5-50] <0.5 ratio ratio | ty factor
(Mg m) aggregateaggregate um | HM m
ggreg ggregate M M

(>0.25cm)(<0.25cm
Arboretum 1.13 2.42 53.91 6.16| 18/660.00| 41.34 0.041 3.95 0.20

Khasi 1.19 2.42 51.48 5.81| 16.123.64 40.24 0.048 4.44 0.31
Mandarin

Assam 1.19 1.97 50.94 5.22 | 19.6B8.50 41.99 0.045 4.24 0.30
Lemon

Alder+Pineap 0.98 2.43 55.06 6.25| 21.p84.95 43.11 0.033 3.07 0.26

ple+Fodder



Alder+Tea+B 0.97 2.65 56.32 6.37 | 20.p0@7.95| 52.87 0.039 3.06 0.18
lack pepper

Natural forest 0.94 3.13 60.78 6.87 | 30.121.95 57.93 0.025 2.16 0.05

Table 6.Effect of different agroforestry systems on hydgital behaviour of soil.

System at0.3 at 15 | Available | Moisture s (%) Hydraulic
bar (%) bar (%) | water (%) | equivalent | (V/V) Conductivity
(VIV) (VIV) (VIV) (%) (ms-1 X10-4)
Arboretum 44.18 20.83 23.35 39.78 54.47 0.50
Khasi Mandarin 43.26 21.73 21.53 39.04 52.91 0.38
Assam Lemon 42.53 20.76 21.77 37.83 55.24 0.53
Alder+Pineapple+Fodder| 42.21 17.98 24.23 39.67 $H5.8 | 0.72
Alder+Tea+Black pepper| 40.79 15.49 25.30 34.00 b6.0 | 0.77
Natural forest 39.58 12.64 26.94 37.20 61.28 1.84
CONCLUSION

As sustainability of the land resource base hasrbecgreat concern in recent years,
regenerative agricultural technologies for the ausible development of hilly areas in respect df so
water and nutrient management must integrate smmomic issues and bio-physical processes. So,
the priorities for hilly agriculture for sustainguroductivity and soil health should combine the
following points:

Integrated farming system approach for soil feytiinanagement based on land use systems
on watershed basis.

Restoration of highly degraded land suffering freoil erosion and chemical degradation by
agro-forestry, horticulture and pasture plantatoops.

Soil conservation and agricultural production nader should be regarded as separate
activities. It must be an integral part of agriovdt development and should start with
improved farming systems.
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SCOPE AND ADOPTION OF PLASTICULTURE TECHNOLOGIES
FOR ENHANCING PRODUCTION IN NORTH EAST HILL REGION

R.K. Singh and K.K. Satapathy
Division of Agricultural Engineering, ICAR Reseambmplex for NEH Region,
Umiam, Meghalaya

INTRODUCTION

The North Eastern hill region of India falls undegh rainfall zone and the climate ranges from
subtropical to alpine. It has a total geographiczaeh of 19.9 million hectares and a population®# 1
million representing about 6% and 1.3% of the tatala and population of the country, respectively.
However, food grain production in the region is aterl.5% of the national production. Majority of
the population is dependent on agriculture, hoitice and allied land based activities. The
agricultural production system in the region is thosainfed, mono-cropped, and at subsistence level
Besides food grains and oilseeds, the region isvkrfor the production of fruits, vegetables, flosier
cacti of large varieties, forest produce, rareata@s of condiments, medicinal and aromatics plants
Productivity of the fruits and vegetables is muesslthan the national average. Though the area unde
horticultural crops in the region is 6% of the coyis area under horticultural crops but producti®n
only 4% of the national production (Annon, 2002)he reason for this low productivity may be
attributed to the prevalence of the traditional moet of cultivation, excess rainwater during kharif
season, scarcity of water for rabi crop cultivatiand low adoption rate of new technologies. The
indiscriminate cutting of forest to bring more atewler crop cultivation to feed increasing popolati
has posed environmental problem. As the rural eognof the region is mainly based on forest
produce and agriculture, therefore, the challenbefore policy makers, implementers, and
agricultural scientists are:

1. To enhance total crop production and productivity
2. To keep the forests cover and rich biodiversitaént
3. To minimise the soil erosion induced due to tradisil food production system
4. To manage rainwater in better way for life savimggation to rabi crop
5. To uplift the economic status of the farmers
To tackle these problems, application of plasticagriculture may play a significant role.

1. APPLICATION OF PLASTIC IN AGRICULTURE

If any material, which has affected the human pafjoh most, it is plastic. Plastics are
polymer of high molecular weight, which can be mssed and moulded to required shape with ease
and less energy consumption. Plastics are becoimitigpensable in area of agriculture, horticulture,
industries, household as they are light, have hmigtrength per unit weight, resistant to chemical a
weather, and have low production and transportatast. Despite the rapid growth in production and
use of plastics in our country, the per capita aomsion of plastics is only 2.2 kg which is veryrye
low as compared to consumption in developed camtike USA, Germany and Japan where per
capita consumption is above 60 kg. World averagpesfcapita consumption of plastic is 16.2 kg
(llyas, 2001).
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The use of plastics in agriculture is termed astpalture. This is recent and major
development in the field of agriculture, which heen acknowledged world over for
enhancing the agricultural production and the dquali produce besides conserving natural
resources (Ashwani Kumar, 1996). Plastics can bd usagriculture for greenhouse
cultivation, mulching for water saving by evapooatiand for reducing weed infestation, drip
and sprinkler irrigation, flexible pipes for conwace of irrigation water, canal and pond

lining, sleeves for nursery raising, and post hsirandling and packaging.

2. STATUS OF PLASTICULTURE IN THE REGION

Plasiculture in the northeastern hill (NEH) ragis in infant stage although its utility in
enhancing production and productivity, improvingalijty of produce, saving precious water resources
has been proved in other parts of the country.eS&vernments and research organizations like
ICAR Research Complex for North East Hill Regiomr&ani (Meghalaya) and Assam Agricultural
University, Jorhat are actively engaged in researchpopularisation of plasticulture in the region.

2.1 Greenhouse/polyhouse

Many greenhouse designs are put forward suitablevéoied geographical and climatic
conditions. As NEH region is having varied geogiaghand climatic conditions, one design for
whole region will not be suitable. Considering emmic condition of the farmers of the region, high
cost structure with iron/aluminium frame and autatcol may not have good acceptability among the
farmers of the region. Low cost polyhouse madecélly available materials like bamboo and timber
should be preferred. Generally, transparent lowsidgrnpolyethylene (LDPE) ultra violet (UV)
stabilised film of 200 p thickness is suitable fse as cladding material (Kale and Mahorkar, 2001).
As high humidity prevails in entire region fan padoling system will not work satisfactorily.
Therefore, natural ventilation should be providétlis will also help reduce the initial cost and
maintenance cosGovernment assistance under plasticulture scherdélliand IX Plan has aroused
the interest in the farmers of the region for theeghouse cultivation of vegetables and flowers. In
VIII Plan 29.05 ha area had been covered undenpmese in the region and coverage rose to 83.4 ha
by the end of 1999-2000 as compared to all Indjarés of 211.12 and 525.05 ha, respectively
(Samuel and Singh, 2003).

In Sikkim more than 15 ha area has been broughtrugkenhouse cultivation for growing off
season vegetables, raising seedlings, cultivatioflowers etc. Mainly four types of design for
construction of greenhouse are being used by thigators.

a) Roof type: Farmers of high altitudes, where snowfalls andtfroccur, are adopting this
design. Slope of roof allows snow and frost slidevd.

b) Tunnel type: This design is very popular among farmers of nitduales where snow and
frost are not a problem but high rain and wind. Rbuoof allows wind waves to cross over
the structure without damaging it. Further unif@uamlight is maintained inside the structure.



c) Flat sloppy roof: This type of structural design is followed by faemers when motive is to
raise seedling in larger area. This type of stmectsi easy to construct.

d) Rainshelter: Rainshelters are mainly constructed to protectitieate crops like tomato and
chilli from rain.

Department of Agriculture, Government of Nagalaras lieveloped low cost greenhouse—
cum-—rainshelter. Structure was made of locallylalke bamboo and timber. LDPE UV film of 200
u thickness was used for cladding. Cultivation @hato, chilli and cucumber in greenhouse was
demonstrated to the farmers (Keitzar and Tiame2€03). To raise the inside temperature during
winter, the structure was kept fully covered andirdysummer season the sides of the greenhouse
were kept open to avoid excessive heating. Sidee wevided with nylon netting to protect the
crops from light intensity, birds and insects daesagrhree crops namely; cucumber, tomato and
chilli were cultivated inside the greenhouse angnhds-the—year—cultivation—approach was adopted.

Yields as effected by different planting time aneeg below (Table 1).

Table 1 Yield of crops grown in low cost greenhouse—cusinshelter

Crops Yield in kg/100 M (average of three years)
Planting time

Feb - Mar June - July Oct - Nov
Cucumber 227 222 212
Tomato 228 277 285
Chilli 96 98 103
Table 2 Crops grown in low cost green house and theieben
Sl. | Crop Month of planting Area under| Yield Productivity
No. crop (m) (kg) (tonne hd)
Crops in terrace
1. Capsicum May 32.31 26 8.05
2. Tomato April 32.31 24 7.43
3. Brinjal May 35.0 38 10.86
4. French Bean June(1st week) 19.38 12 6.19
5. Cabbage July 62.70 63 10.05
6. Cauliflower August 32.31 22 6.81
7. Pea December 32.31 23 7.12
8. French Bean January 35.0 25 7.14
9. Tomato March 62.70 35 5.58
Crops on riser
10. | Bitter Gourd June 10.16 9.2 9.06
11. | Bottle Gourd June 20.23 35 17.30
12. | Cucumber July 10.16 12 11.81
13. | Bitter Gourd November 10.16 4.6 4.53
14 | Cucumber February 30.31 26 8.58

ICAR Research complex for NEH Region, Umiam, Megkal has developed low cost
polyhouse made of locally available materials fmraced land on hillslope (Agrawat. al 2003).
The structure was made in terraced land with \edrticterval of 0.8 m between two consecutive
terraces. The basic structure was made by usingghef split bamboos with a grid of 9 x 12 inch.
The roof of the polyhouse was made in the formmad hemispheres (one hemisphere to cover one



terrace) in such a manner that height of the ramhfground remains constant for each terrace. Each
hemisphere was also made with grid of bamboo sppiported on trusses made of bamboos. A drop
equal to the vertical interval of the terrace, iight of successive hemisphere, was provided to
compensate the drop between two successive terfbloescovering was provided by UV stabilized
LDPE film of 200 mthickness. The nylon rope was wrapped over thé cowering to resist the
blowing action of high speed wind. The provisiom fatural ventilation to avoid excessive heating
was kept by providing two openings of the sizeXt0 m each in each side of the two opposite sides
of polyhouse. The yield of vegetables grown untergolyhouse is very encouraging (Table 2). The
riser area was also put under the cultivation taimee the land utilization. The cost of constrocti

of low cost polyhouse was ascertained to be R2b3@mpared to the steel framed, auto controlled
greenhouse cost of Rs 2000-2500 ai covered area (Annon, 2003). Farmers of Meglakre
using polyhouse for raising the seedlings of vdgetarops, cultivation of tomato and chilli. But
other high—valued vegetables can also be growresstdly inside the polyhouse.

2.2 Drip irrigation

Though the region falls under high rainfall zonel aaceives more than 2000 mm of rain
every year but still the region faces scarcity @ftev during winter season (Satapathy, 1996). As a
result agriculture in entire region is mono-croppEdrmers of the region are well versed with the
concept of drip irrigation. Farmers of Meghalaya asing bamboo drip irrigation for irrigating the
crops of beetle vine, arecanut and black peppas. ff&ditional system of drip irrigation is pra&ict
in the area where soil has low water holding capaaiigation requirement of the crop is low and
water is scarce (Singh, 1979). The area underduttiral crops in the region is about 1 M ha
accounting for 6% of the national area under holtiical crops but production is only 4% (6.17 M
tonne) of the national production (Annon, 2002).€htance the production in the region, scarcity of
irrigation water during winter season is the limgtifactor. This problem could be tackled through
efficient management of rainwater. Excess rainwdtging monsoon season may be stored in the
water harvesting pond and recycled back in thel fietough drip / sprinkler irrigation during winter
season to boost the production.

2.2.1 Coverage of area under drip irrigation

Recognizing the importance of the drip irrigation daving precious water resources and
enhancing the productivity, Government of India lgacen subsidy till 1999-2000 for installation of
drip irrigation system. Due to this policy area andrip irrigation in the country increased fronD05
ha in 1985 to 3 lakh ha in 2000-01 with an avegrevth rate of 30,000 ha yi(Samuel and Singh,
2003)(Fig 1). However, the adoption of drip irrigat in the region is very low as compared to the
other parts of the country in spite of best efffmben the Central as well as state Governmentgeks
the records of the Government of India schemedarsd592 ha area has been brought under drip
irrigation in the region (Table 3).

400

W W

g o O

o O O
| | |

280 [ ]

N

220
170
120
100 - 65

Area coverd (000ha)
= DN
o1 O
o O
|

=
18
]

,\ %

X R & &

~N7

o>

)
<

>

7



Fig 1. Growth of drip irrigation in India



Table 3 Area covered under drip irrigation in NEH Region

Sl. No. State Area covered (ha)
1. Arunachal Preadesh 295
2. Manipur 341
3. Meghalaya 16
4. Mizoram 124
5. Nagaland 816
6. Tripura 0
Total 1592

The region has drip irrigation potential for 1 M (fable 4). As compared to this, the area covared i

the region is negligible.

Table 4 Area and production of horticultural crops (1992000) (Area in M ha and Production in M

tonnes)

Sl. No. | Crop All India North East Hill Region
Area Production Area Production
1. Fruits 3.78 45.50 0.61 2.00
2. Vegetables 5.99 90.83 0.37 4.05
3. Spices 2.52 2.91 - -
4, Coconut 1.78 8.42 0.02 0.12
5. Cashew 0.69 0.52 - -
6. Others 2.78 1.75 - -
Total 17.54 149.93 1.00 6.17

Table 5 Benefits of plastic mulch for different crops

Crops Yield increase (%) Water saving (%) Weed @oito)

Banana 10 53 90

Tomato 56 78 55

Grapes 54 78 -

Groundnut 49 - -

Okra 116 - 114

Cabbage 71 - -

Pineapple 124 - -

Mustard 110 - 82

French Bean 64 - 75

Rajmash 126 - 85

2.3 Plastic mulching

Mulching is a practice of covering the soil surfazeund the plants to make conditions more
conducive for plant growth through-situ moisture conservation, enhanced microbial actiwitiethe
root zone, and weed control. Mulching is in praetic the region since ages in one or another form.
Generally farmers use dry leaves, straw, hay, stasemulching materials. This implies that farmers
of the region are aware of the benefits of mulchiigwever, introduction of the LDPE film as mulch



increases the efficiency of water use by improvedistare conservation, soil temperature, and
elimination of weed growth thereby increase in cyopld. Generally for mulching, thickness of
LDPE film varies from 10 to 50 p (Annon, 2003). Gutne of the research conducted by various
research organizations in the region confirm theady of plastic mulch in enhancing the yield,
water saving and weed control (Table 5).

Government of India is promoting plastic mulchinggdroviding 50% subsidy to a maximum
limit of Rs.7000/- in IX Plan. It was proposed tover 5700 ha during IX Plan period with an outlay
of Rs. 3.17 crore (Singh and Samuel, 1999). Inespitthis effort, there is no significant coverage
under plastic mulching in the region.

2.4 Plastic lining of water harvesting pond

Rainwater can be harvested in a dugout-cum-embamikposd at the mid or lower reaches of
the hillslope for multiple uses including drinkingater supply, livestock and other domestic uses,
recycling in winter season for crop production disth production. Probability analysis of weekly
rainfall data from 1983 to 2003 at Barapani (Megla) revealed that except™and 48 week, all
the standard weeks falling during the period froové&mber to mid March, are expected to receive
rainfall less than the weekly evaporation at 50, 8and 90% probabilities (Satapathy, 1996). This
situation calls for an urgent need to harvest rabewor to intercept base flow from hillslope in a
water harvesting pond. The soil in the entire regacept at few places, have extremely low water
holding capacity and seepage losses are very Kighapage losses from pond could be as high as
about 55 | nfday’. Owing to the high rate of seepage loss, harvestdr will be lost within 1-2
months of recession of rain (Singhal., 2006). An unlined water harvesting pond was nooad for
fluctuations in the water table in the ponds. Thads were filled to their maximum capacity from
215 to 43" weeks. In the remaining period the water tabletélated. The minimum ponding of about
40 cm in the ponds were observed during the pegading from 58 to 7" week. This ponding was
mainly due to interflow from upper reaches. Therefdining of pond with black coloured LDPE
agrifilm is very much essential for retention ofVvested water in the pond at a relatively low dost
the entire dry season i.e. from November to March.

2.4.1 Procedure for plastic lining

For successful LDPE lining of pond certain procedsrto be followed. After the pond is dug
as per the design, pond bed and sides should be weeld and stone free. Steps at 50 cm vertical
interval are made on sides of the pond to holdatjréilm at its place. On top of the sides continsio
trench of 50x50 cm is dug for the purpose of anicigothe agrifilm to prevent it from sliding down.
Pre-emergent weedicide should also be sprayeddes sind bed to arrest the weed growth. After the
sides and bed are dressed properly, 10 cm thiak lafysieved sand is spread uniformly on bed and
sides to provide cushion to the agrifilm. After thagrifim is laid properly in the pond. Black
coloured LDPE agrifilm of 250 p is generally used lining. Utmost care should be taken in joining
the agrifilm to suit the shape and size of the pdrat joining, bitumen of 85/25 and 80/100 grade in
the ratio of 2:1 is used. While laying the agrifiloo much stretching or tightness of the agrifilm
should be avoided, particularly on sides. Overféigri soil cover of 15 cm is provided. Then stone
pitching may be done on sides only to safeguardsitdhes of the pond against erosion and any other
external forces. Study of storage behaviour ofpitied revealed that seepage loss from agrifilm lined
pond was reduced from 55 to 2.9 fday” i.e. by 94.7% (Singh et al, 2006). Cost of linisfga pond
at ICAR Research Complex for NEH Region, Meghaleged from Rs. 20.63 to 44.29%f stored
water.



CONCLUSION

It is now an established fact that plasticulturterivention is capable of enhancing production
and productivity of horticultural crops. There i®rhendous scope of adoption of plasticulture
technology in the region. But the adoption ratevésy slow in spite of Government efforts and
assistance. The reason for this low adoption rateilld be looked into and addressed. Only some
headway is made in greenhouse and drip irrigatechriology. Rainwater can be successfully
harvested and stored in LDPE lined pond. The &grifning of pond will reduce the seepage loss by
94%. The harvested rainwater can be used to ierigatter season vegetable crops through micro
irrigation system to enhance productivity and pedfility. More intensive efforts in form of
demonstrations and sensitization are needed tolgnigri these technologies. Owing to the poor
economic condition of farmers of the region, mossistance and low cost technologies may find
favour with farmers. Plasticulture interventiontire region in cultivation of high—valued crops like
fruits, vegetables, and medicinal plants may cbatd significantly in achieving the higher growth
rate in agriculture sector.
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INTRODUCTION

Northeastern region of India comprises eight statamely Arunachal Pradesh, Assam,
Manipur, Meghalaya, Mizoram, Nagaland, Tripura &@ikkim. The total geographical area of the
region is 2.62 lakh kfwhich is about 8% of the country's total areae Pphysiography of the region
is divided into three divisions namely Meghalayaatghu, northeastern hills & basin, and
Brahmaputra valley. The NE hills and basin aloneoaaots for 65% of the total land area while the
Brahmputra valley and the Meghalaya plateau co@86 2and 13% of the area, respectively. The
region still has more than 64% of the total geobiead area under forest cover and continues to be a
forest surplus region. Environmental degradatioguge active mainly due to traditional system of
food production. Control efforts were not succeettedlesired scale. The climatic conditions and
topography in different North East states variedmfrplain to high altitude thereby providing
congenial altitudinal variations for the productiofiforest, cereal crops, vegetables, tropical,- sub
tropical and temperate fruits. The economy of tiages mainly depends on forest wealth, horticultura
crops, agriculture and animal wealth.

The scientific management of land and water ressuin hilly areas through appropriate
vegetative measures becomes important for achideimg term conservation and production needs.
Due to over-exploitation and improper managemetillg, the forests are gradually disappearing and
grasslands are converted into wastelands causutg tadder and fuel scarcity and danger of soil and
water erosion. Agrihorti system in North East regehall require special emphasis on the cultivation
of indigenous tress, which have multiple economid araditional importance in various applied
fields such as nector flora for bee keeping, s#tioe, fibre and cottage industry, traditional
medicines, wood carving, carpentry and severalrahpects. Various species of trees Masandra,
Butyracea, Oleosa, Pyrus pashia, Rhododendron atoor etc., have plenty of nector for the bee
keeping (Silas and Gaur, 1987).

Land use systemsland use systems focused on the cropping systemagraforestry. Suitable
location specific crop production technologies hagen developed for tillage, seeding, weed control,
water and fertilizer application and crop managenienenhanced productivity. Land use systems
have been developed for desert areas involvingldeittrees, grasses and legumes. Land degradation
is the biggest challenge affecting healthy envirentrand reducing the basic live support systems.
Agroforestry is being viewed as a restoration agesiabilitation process, bio remediation, and
mechanism to high input agriculture on fragile lsnd

Agri-Horti System: In the region, the commonly preferred horticultbbased agroforestry systems
are agri-silvihorticulture and silvi-horticulturégrihorti system in North Eastern region envisages
growing of trees and woody perennial on terracersisterrace edges, field bunds in the field as
intercrops, as alley cropping in the shape of teége row type of plantation, etc. The tree species
grown in association with hilly crops in this regi@re: Grevillea robusta, Albizia lebbek, Malia



azadarach, Alianthus excelsa, Moringa pterygosperiarus alba, Bauhinia purpurea, Grewia
optiva, Populus xeriramericana, eucalyptus globuletc. Agriculture crops like peas, potato,
cauliflower, mustard, etc., during winter seasod araize, tomato, pepper, beans, etc., are grown in
first few years during summer with following tregesies in north eastern region. Takyal (1989)
reported that the total above ground biomass intaagti silvicultural or agri horticultural systemas
around 48 t/ha and it was about two fold highemtla@risilviculturtal systems. In fodder tress,
significant percentage of annual production upt8o4®as allocated in current twigs, while in
horticultural trees, a major portion, upto 63% wastitioned in fruits.

Table 1 Cultivation practices in the NE states.

State Total | Cultiv- | % of | Total Area |Net sowr % of | Gross (% of gros:
geogr- |able langgeogratcrop are{ sown area |cultiva-irrigated cropped
aphical.| (000’ha)| phical | (000’ha)] more |(000’ha)ble are{ area area

area area than onc used |(000’ha
(000’ha) (000’ha)

Arunachal L

Pradesh 8374.3 293 3.50 244 59 185 63.14 36 14.75

Assam 7843.80 3387| 43.18 3938 1158 2780 82.08 572 .5314

Manipur 2232.7 164 7.35 182 42 140 85|37 75 41.21

Meghalayal 2242.9| 1074 | 47.88 247 41 206 1918 4b 18.22

Mizoram 2108.1 445 | 2111 109 0 109 24149 9 8.26

Nagaland | 1657.9 626| 37.76 22§ 17 211 33.71 T2 31.58

Tripura 1048.6 310 | 2956 426 149 277 8935 g0 14.08

All NE 25508.3] 6299 | 24.69 5374 1466 3908 62.04 869 16.17

All India  |328726.3 194680| 59.22 18656{L 44346 142215 73.05 71510 38.33

Data Source: CMIE Report on Agriculture, 1998

Table 2 Trees used in agrihorti system.

Fodder trees Local name Timber and fuel wood trees Local name
Grewia optiva Bhemal Toona ciliata Toon
Bauhinia variegata| Kachnar Pistacia integerrima Kekkar
Celtis australis Khiriks Ficus palmata Angiri
Albizia chinensis | Ohi Melia azedarach Derek
Morus serrata Kimar Bombax ceiba Simul

Ficus roxburghii Timla Prunus puddum Pazzar

Fruit trees and crops are grown together in varimays. Depending upon the pattern and
configuration, these companion crops are knowmgsarops, under planting, hedge row planting or
alley cropping. In intercropping, agricultural ceopre normally grown between rows of fruit trees
planted at a spacing of 5 to 7 meters apart. Thiewtyral crops provide seasonal revenue, while
fruit trees are managed for 30-35 years giving lagreturns of fruit and in some cases fuel wood
from pruned wood and fodder. Several kinds of crangsalso under planted with the canopy of fruit



trees providing shade. However, shade is not alwiggirable for agricultural crops such as maize,
sorghum, groundnut, etc. Following are the cropsgegally under planted in the orchards.

Types Crops

Cash crops Clove, pepper

Spices and condiments Turmeric, ginger, greeniesjlbetel and coriander.

Fruit crops Papaya, banana, pineapple, passianhalsa as a filler crops
Tuber crops Sweet potato, colocasia, dioscorephatd foot yam

Cereals Maize, Oat

Pulses Cowpea, green gram, soybean, winged bean

Oil crops Groundnut

Pasture Various species of palatable grasses gnthés

Home gardens or homestead gardens or sometimésd ddbndy garden are age old
horticultural based agroforestry system. In theseén populated flood plains, rural communities
depend on the groves developed around a clusteousfes or homestead for supply of fruits, fodder,
fuel wood, medicinal plants, etc. Such home gardesigs in revealing the pressure on forest lands
and slow down the degrading on natural resources.

Different agrihorticulture system in NE region

Agroforestry is an age-old practice in the statesarth eastern region. Out of the various
agrforestry practices, tribes of the region adopbibination of pineapple and black pepper
with arecanut, plum with potato or cole crops, gudera with large cardamom and schima
with ginger or turmeric. These are the most pragachorticulture based agroforestry
systems.

Borthakuret al. (1979) have demonstrated the model of an ideafaggstry systems as an
alternative to ‘Jhumming’ or shifting cultivation north eastern hill region. In the alternative
model, lower 1/3 area of hilly slope is terraced and utilized faising field crops keeping
farmers requirements in view. Crops like rice, maiagi, mustard, sasamum, black gram and
root crops like ginger, turmeric, etc., may be gnown such terraces. Usually, these terraces
are stabilized by few mechanical measures andiptantith fodder grasses or legume on
risers. Fodder grasses and legumes suitable f@aces risers are stylosanthes (4.73 t/ha dry
matter yield). The middle 173of the hill slopes are used for forest includinglf fodder,
plantation. Citrus fruits such as lemon could dencropped with cowpea, garden pea, French
bean and sweet potato in agri-horti system. Everoteand pineapple were found to grow
together. The average net income realized fromheagare farming was the highest in three-
tier system followed by in complete terracing, ireftorican terraces and in Jhum cultivation.

The above system may be coupled with runoff haivgstnd recycling and other biological
components may be added. There is great scopescifquilture, dairying, bee keeping and
cut flowers industries, which will further increas¢he income of the marginal farmers
through agro-based industries.

In agroforestry systems from land management padfimew, the combination of the broad-

leaved trees and pineapple, oranges with largeaoayth, arecanut, black peeper and
pineapple on slopes wherever the soil, climateuitakle would not only supplement the

income from orchard but also help in the conseovatif sol and runoff.

In Meghalaya (Anonymous, 1987), growing ginger ianaarin orchards has been highly
profitable than in mandarin grown with rice, soyhegroundnut and turmeric. According to
another study by Dhyani and Chauhan (1989), pirleapjth black pepper and arecanut
resulted in highest net return after six years lahgation of tress than arecanut with black



pepper. In the temperate and sub alpine zone ofildiyas, plum with potato/cabbage gave a
high net return. In subtropical hills, the combioatof Schima with large cardamom could
give a high net return from large cardamom alone.

The results of an investigation conducted in easparts of Himalayas (Anonymous, 1988),
indicated that the high net return was obtainednadpngava Psidium guajavais grown with
ginger. No adverse effect of intercrops on the ghost guava were observed.

Treatment Crop yield (g/ha) Net return (Rs./ha)
Guava + groundnut 14.4 Medium
Guava+ soybean 14.5 Low
Guava+ rice 195 Low
Guava + ginger 92.8 High
Guava+ turmeric 106.9 Medium

The performances dilnus nepalensiand Symingtonia populnewere tested on hill slopes
by Anonymous (1990). When raised with pineapplelosty guinea grass, setaria and
Bracharia mutica Preliminary results indicated thaflnus nepalensis- pineapple-
Stylosanthus hamatsilvihorti-pastoral land use performed the besfaiswith stylo (dry)
yielding 6.5 t/ha/year. The yield of guinea gr&Sstaria and Bracharia were 4.1, 2.8 and 2.2
t/halyear, respectively. The performance of Alnusswomparately better as compared to
other species. Soil fertility improvement was atsaximum due to intercropping of Stylo.

Dhyani and Chauhan (1989) studied the performahginger, turmeric and colocasia under
natural shade oPinus khasyaon 40% slope in Khasi hills (Meghalaya). All thierde
plantation crops gave high yields in partial shadea compared to open condition and
complete shade &. khasya

Crops Partial shade Complete shade Open
Colocasia 187 112 129
Ginger 94 50 66
Turmeric 90 57 58

In Manipuri valley, agri-silvi-horti agroforestryystem is highly remunerative and preferred
by the farmers. Among the tribal farmers, crop® ljpaddy, mustard, sugarcane, soybean,
beans, vegetables (mainly pumpkin or potato), wakherry, banana, guava, etc., are grown.
In this region, forest tree species are grown todpce wood and leaves for fodder in
combination with high income horticultural cropkdipineapple. In a study at Langoi Hill,
Lamphelpat, pineapple was grown wittucalyptus tetricornis E. citridora, Leucaena
leucocephalaand Parkia roxburghii. This study shows that the tree do not have angesha
effect on the yield o pineapple. Pineapple wWedrkia roxburghiiagroforestry system gave
the highest yield of pineapple (Anonymous, 1990).

Agrihorti systems can be used to improve econoraitdition of the farmers. In the North
East region, peach based agri-horti systems werle&ed on class Il lands. Both annual and
companion crops were grown. The net returns dowhlen turmeric was grown with peach.
Mixed cropping is preferred over pure crops in fi@incondition as risk of failure of crop is
minimized. If annual crop fails, tree crop can pdavsome income.

In Sikkim, among the tree species grown with laoggdamom,Alnus napalensigs the
predominant. This shade trees is important asd edserves as major source of fuel, fodder



and timber to the farming communities. From treelaamom combination about 140 kg dry
capsule yield of the spice alone can be obtaindd¢hwgives high returns with minimum
inputs.

Mandarin Citrus reticulata)is another commercial fruit crop in Sikkim. Manitiaorchards
are intensively intercropped with many spices akaks, pulses and vegetable crops. Ginger
is the most remunerative intercrop in Sikkim. Siragidl Pradhan (1989) observed that various
intercrops with mandarin can yield 609 kg/ha (Gimge49 kg/ha (black gram and rice bean).

In high hills of Sikkim (temperate zone), appleinsercropped with potato, barely, radish,
cabbage and turnip. Due to poor productivity oflaggchard, farmers mostly rely on returns
obtained from intercrops.

Challenges in Agrihorticulture Development

Shifting cultivation: It is known as jhuming and regarded as the stejainsition from food
gathering or hunting to food production. This ttedtial practice is still predominant in this
region. As a result of population explosion, insean demand for food and fuel arised. As a
result, the jhum cycle of 10-15 years is reduce@ t@ars. Indiscriminate felling of trees on the
hill slopes brought an undesirable eco-imbalaneethier, the hill tops are the main source of
water; deforestation of this hill top led to thénehation of water source. This in fact, ended in
the losses of top soil. Coupled with this, defagsh drastically reduced the retentive capacity of
the soil. Erosion of soil in the catchment areaulted in silting of the reservoirs and streams
leading to unprecedented floods. Hence, this $itnateeds to be tackled on top priority to keep
the ecological imbalance checked as well as to meefodder, food, fuel requirements, etc., in
these states. The calendar of shifting cultivatigstem is given in Table 3.

Table 3 Soil erosion calendar of shifting cultivation syste

Month Agricultural operation Erosion problem Soil erosion (t/ha)

Min Max
January to Selection of plot, forest Displacement of loose soil materials 0.0 22.4
April cutting, burning and cleaningo down hills and rolling down of

of hill slopes of burnt pieces earthworm casting, soil erosion as
continues and sowing beginsabove and wash due to rains.

May Sowing/weeding Heavy soil wash, faint rilling at foot 0.2 61.9
hills on silt deposits

June Weeding Heavy wash of soil aggregates 0.2 4 45

July Weeding/harvesting begins Heavy wash of soil aggregates, crop 1.8 21.9
root exposed, farm soil visible

August Harvesting and occasional Soil wash continues 1.0 29.6

weeding

September  Harvesting Moss appears, soil erosion slows 0.1 13.8
down

October Harvesting Soil erosion appreciably reduc 0.0 2.7

November  Harvesting No erosion, moss turns bléckis 0.0 0.0

December Harvesting/threshing/carry No erosion 0.0 0.0

harvest back to home

Year Cropping with zero tillage onHeavy soil wash 3.3 201.4
steep slope




Unscientific land use on hill slopes:Horticultural crops grown on the hill slopes withigroper
soil and water conservation resulted in soil enosibhe soil erosion varied with the extent of
disturbances caused to the soil surface. Coloctgi&ca, sweet potato, turmeric and ginger are
the crops, which resulted in movement of soil te thot hills during the process of harvesting
(Table 3). Vegetable crops grown on the slope withproper soil and water conservation
measures also resulted in this type of soil loss.

Table 4 Soil erosion on hill slopes.

Land use/practice Soil loss (t/halyr.) Reference
"Bun" system for raising tuber crops 40-50
Pineapple along the slope 24-62.6 Ghosh (1976)

Over exploitation of forest: Exploitation of forest indiscriminately increagég soil erosion on
hills and flood in down stream areas, thus forestalth decreases. Fuel shortage becomes acute.
This again means further encroachment of forestd laasulting in more denudation,
environmental degradation and loss of biologicanponents of soil and vegetation. Thus a
vicious circle may crop up. Even excessive gratijgattle may also damage forest. The best
example is Cherrapunji in Meghalaya, which has bfamous till recently for recoding the
highest rainfall in world. The place is sufferingrh acute scarcity of drinking water. With an
average rainfall of over 1150 cm or more one waHdgect Cherrapunji to be clothed in lush
green forest. But what one sees now is a desdrtifiarren bed along the slope. Heavy
deforestation for augmenting fuel/fire need andshaclimate of 1150 cm of annual rainfall
coming down in 4-5 months during monsoon.

Land degradation: The extent of land degradation that follows uséoodst areas for agriculture

is largely determined by the level of managememgarfA from soil loss that accompanies land
clearing and early stages of plantations, thesdsis severe nutrient loss. The practice of jhuming
cultivation in North East region has (increased) phoblem of land degradation. The involvement
of such a large area in shifting cultivation hagsesl large scale deforestation, soil erosion, loss
of productivity, ecological imbalance and land detation. Rapid population pressure has
resulted in misuse of land resource and rationdbog for high value plantation crops have
severely affected the tropical forests.

Strategies for Agrihorticulture Development in NE Region

1) Agri-horticulture: In this system the 2/3of the area (upper side) is covered under hotticail
crops for which half moon terraces and contour sumi@ prepared on the hill slope and®168
the area towards down side is used for the cuiltimadbf cereals, oil crops, etc., on the bench
terraces. In this land use pattern, the followirgps may be grown after the land preparation.

Fruit trees in half-moon terraces (Triangular systé planting) on contour

On the contour bunds the pineapple in two rows lshba planted at closer distance, which
helps in soil erosion from contour area.



The interspaces in the contour are utilized for d¢bkivation of the vegetables. The legume
vegetables like bean, cowpea, guar, pea and goed aep like sweet potato should be
cultivated.

Ginger and turmeric can be grown in the intersaea in the contours.

In medium deep soil areas (LCC Il to IV) receivimgnual rainfall of more than 750mm,
agri-horticultural systems consisting of a fruiedr intercropped with annual arable crop is
recommended. Land treatment for collection of réaofl water harvesting techniques to provide
supplemental irrigation during the summer months eritical to the success of this practice
(Katyal et al.,1994). Apart from prudent use of stored soil moistthe water needs of fruit trees
have to be effectively modulated by pruning. Cubt@pple and also pomegranate and aonla are
other fruit crops suitable for this system.

2) Agri-horti-silvi -pastoral (model land use): In this system the middle 173area of the hills is

3)

4)

taken for the cultivation of horticultural cropsdanpper 1/% area and lower 1/3area are being
cultivated for establishment of economic foresinplplantation with fodder and cereals, millets
etc. respectively. The middle portion is convertader contours and the fruit plants are planted in
half moon terraces on the contours. The contoud limntilized for pineapple planting. The two or
three separate blocks of each fruit crop may beemsal that cultural operations may become
easier. The vegetables, root crops, rhizomatoyssceetc., are cultivated in the interspaces of the
contour. The lower one or two contours may be digedure vegetable cultivation.

Mixed horticultural land use: If the farmer is interested to grow only differdrarticultural crops
in the land available with him the whole jhum lamay be divided in the following pattern for
developing mixed horticultural land use.

a) 2/3°area from top towards lower hillside is converitgd contour and 3-4 fruit blocks can be
developed, i.e., banana block, orange block, lenmck, papaya block. The lower 814
contour is utilized for the cultivation of rhizonsais crops. After that 3-4 terraces may be
completely utilized for the pure vegetable cultivat

b) The contour bunds are utilized for the plantingioieapple.

Horticultural land use (with fruit crops only): The land use under pure horticultural orcharding
system also has high potentiality in the regioncése more area (jhum land) is available at a
place in the selected site and the owners arenteceisted for growing of fruit trees collectively a
co-operative farming type in order to bring thearde area under horticulture then pure
orcharding can be done and land use pattern magefbeloped accordingly, keeping in view
about the soil and water conservation aspects. §ystem of cultivating the land will be highly
profitable in the long run and area will be develdms fruit growing belt.

The water and soil management practices are tollmsved in a systematic manner so that
the soil loss can be checked to a considerable stdw following practices (management) are to
be adopted while considering this land use.

1) The fruit plants like orange, banana, etc., arbdagplanted either half moon terraces or in
contour bunds.

2) If the slope is below than 25.3the intercropping is to be practiced for gettihg subsidiary
income to the farmers and the four rows plantingiokapple after 10 rows of fruit trees
across the slope will be advisable in order to kltkee soil erosion.

3) The legume vegetable should be considered foruhization as intercrop so that soil fertility
may be enhanced.



4) If planting is done only in half moon terraces ttfeopping of weeds in interspace areas is
advisable and the filler crops should be taken.

5) Selection of crops and varieties:Suitability of crops depends upon the altitudsl, and climatic
conditions. Say, as an example, Manipur state @aghly be divided into three land zones, viz.

i)  High hills: 900-2000 m above MSL (apple, peach,rpgdum, apricot, potato, cabbage,
cauliflower, radish, beans, etc.)

i)  Mid hills: Below 500 m (citrus, banana, pineapptepaya, guava, ginger, turmeric, chilli,
brinjal, tomato, bean, sweet potato, tapioca, @dx etc.)

iii) Foot hills: Bordering areas of hills (jack fruitega nut, black pepper etc.)

Vast areas of the hills are suitable idtieation of tropical, sub-tropical and temper#igts.

Tropical Cashewnut, banana, papaya

Sub-tropical Pineapple, citrus, guava, banana, gooseberry, etc.

fruits

Temperate Apple, Peach, pear and plum

Spices Chilli, turmeric, ginger, garlic

Vegetables Tomato, chillies, brinjal, potato, radigea, colocasia, okra, pumpkin, bottle gourd,

cucumber, carrot, cabbage, cauliflower, knol khelench bean, winged bean,
dolichos bean.

Tuber crops Tapioca, sweet potato
Tree vegetables Tree bean, tree tomato and drahn sti

Suitable grasses Stylosanthes guyanansitylosanthes hamatnd Thinnapier, NB-21.
for risers

6) Crop planning and production technology: The lower one-third area should be terraced and
utilised for growing vegetable/spices or tuber srdf¥hile planning crops, it should be necessary
to keep in mind the requirement of farmers. Twapsroound the year can be grown even under
rainfed conditions. High yielding varieties of ceoghould be introduced.

Usually the terrace risers have to tmquted by growing some fodder grasses, so thet ap
from protecting the risers from erosion, it prosde subsidiary source of income to the farmers.
Upper, the mid-one third area should be utilisadfifiait crops and the remaining upper one-third
under the reserve forest (fodder or fuel treesg flants should be planted in half moon terraces.

CONCLUSION

Agri-horti system of land use with subsidiary saumf income through livestock rearing
provides most favourable indication in favour obpting mixed land use system as an alternative to
shifting cultivation on steep hill sides. Such atsyn will certainly be technologically feasible,
sociologically acceptable, ecologically sound acohemically viable.
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INTRODUCTION

Ground water is an important renewable resouregnpaseveral inherent advantages over
surface water. It has been used for drinking ftorg time and its purity has made it a well-known
source of potable water all over the world. In Kuménills, ground water is available in the form of
natural springs and they are used by more than &0fétal population of the region to meet their
daily requirements (Singh and Rawat, 1985). In megears, borewells are also in use in many parts
of the region as a source of potable water.

Nitrate has been identified as one of the majooran pollutants of ground water. It is
becoming a matter of serious concern in variousspafrour country owing to its number of health
disorders namely, methemoglobinemia, gastric cargatre, birth malformation and hypertension,
etc. (Anonymous, 1995; Majumdar and Gupta, 200@htoncentration of N&in ground water has
been related with excessive use of nitrogen feeti in agriculture and high amount of organic wast
generated by human population (Bittner, 2000).

The present study is conducted to assess théenibraconcentration, in particular, along with
its correlation with other parameters studied ofure springs and borewells of Kumaun hills,
Uttarakhand.

MATERIALS AND METHOD

Water samples from the various locations of Almana Pithoragarh districts, Kumaon hills
of Uttarakhand were collected in clean 1 liter plogne bottles in the month of October and
December 2003. pH, EC and Total dissolved salte wstimated using Mettlor's pH (model 235) and
EC meter (mettlor-MC-126). Sodium and potassium ewanalyzed using flame photometer
(Systronic-128), while the calcium and magnesiumvbgsinate titration method (Schwartze et al.,
1946). Nitrate was estimated by phenol disulphamithod (Trivedi and Goel, 1986).

RESULT AND DISCUSSION

A total of 20 samples from various locations ofdstiarea were collected for chemical
characterization from natural springs and hand gmich are continuously used for drinking and
domestic purposes. The results of the analysigpasented in Table 1. The pH values were found
ranging from 8.4 to 6.6, well within the desirabtaits (6.0 to 8.0) for drinking water as specifibg
WHO (WHO, 1984). Electrical conductivity recordeall fwithin the narrow range 1.18 to 0.04 dsm
Total dissolved salts (TDS) for the samples ex&tption Dhara (771 mg/l) and Shiv Dhara (675
mg/l) Pithoragarh are within the highest desirditet (500 mg/l). Cationic compositions measured
are also found well below the upper desirable Brpitescribed by WHO (WHO, 1984).

A wide variation in the levels of nitrate contershbeen observed in the present study. The
maximum nitrate content was recorded in Palten draraula, Almora while the minimum in
Matakuti dhara, Thal bazaar, Pithoragarh. The teitcantent ranged 10.18 to 0.048 with mean value
of 3.15 mgi'. Among the samples analyzed 30.0 % of the samyses found to contain nitrate more
than 5 mgf. Nitrate is positively correlated with other parters (Table-2). It is evident from the



inter elemental correlation matrix that M@xhibits good positive correlation with EC, TDSa,N
and Ca. On the basis of nitrate concentrationhitheprings can be classified in three groups (Eig
Springs still have their natural environment andhvgafe limit of nitrate are included in class A.
Class B has the springs, which are being continyamtaminated by increased agricultural practice
and population pressure of the area. Springs afsGawith high population of urban settlements are
either contaminated or polluted with respect teaé ion concentration.

Table 1.Analysed physico-chemical parameters in MgL

Sl.  Location pH EC* TDS N@N Na K Ca Mg
No.
1 Purani bazaar 6.9 022 133.0 6.14 150 1.7 0.70 0.46

dhara, Berinag

2 Dhara near Karki 6.6 0.04 25.8 0.163 1.0 2.2 0.30 0.26
restorant, Berinag

3  MatuKuti dhara. 6.9 0.07 45.8 0.048 2.8 0.8 0.45 0.83

Thal bazaar

4  Muwani Town HP 7.5 0.17 111.0 0.168 9.5 0.5 0.700.86

5 Raikadhara 7.2 0.53 141.0 3.133 9.2 1.7 3.10 2.18
Pitthoragarh

6 Chimsyanaula, 7.8 0.71  459.0 7.94 285 3.9 4.30 1.90
Pithoragarh

7  Station dhara 8.3 1.18 771.0 10.18 775 186 4.90 5.00
Pithoragarh

8 Shiv dhara 8.3 1.03 675.0 9.97 65.6 36.1 3.70 7.90
Pithoragarh

9 Binka naula 7.9 0.58 380.0 8.14 151 119 3.10.233

10 Binroad HP-1 8.3 0.31 206.0 2.02 6.0 15 2.40 .530

11 Binroad HP-2 7.8 0.44 286.0 3.33 9.6 0.3 2.50 .902

12 Binroad HP-3 7.9 0.38 250.0 0.193 103 15 2.402.20

13 Chainsar ka naula 8.1 0.49 316.0 5.99 9.4 14.170 2 6.50

14 Chainsar HP 8.4 0.58 378.0 1.32 3.2 6.3 240 073

15 Chandra Bhaga 7.9 0.63  408.0 2.35 7.5 2.2 3.60 7.30
dhara

16 Acholi ka dhara 8.2 0.44 286.0 0.764 10.3 0.9 003. 4.10

17 Dhiari HP 7.8 0.33 215.0 0.202 116 34 240 054

18 Daniya HP 7.8 0.21 136.0 0.200 10.8 24 1.80 01.9

19 Panuanaula HP 7.5 0.14 94.4 0.076 7.9 3.5 1.20.70 O

20 Cheetai HP 7.1 0.08 55.1 0.681 7.8 0.1 0.90 2.30

(* in dsm™); HP=Hand Pump
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Table 2.Inter Elemental Correlation matrix.

Parameters pH EC TDS Na K Ca Mg
NOs-N 0.35 0.80 0.79 0.78 0.74 0.66 0.37
pH 0.68 0.73 0.41 0.47 0.73 0.66
EC 0.97 0.82 0.74 0.92 0.68
TDS 0.84 0.76 0.88 0.69
Na 0.80 0.64 0.39
K 0.51 0.61
Ca 0.62
CONCLUSION

In the present study, nitrate based groupinglbspiings and borewells is attempted. Class C
springs are found to contain nitrate near or alpmikited level in their waters. This can be attréal
to urbanization, improper sewage, waste dispoghlae of chemical fertilizers. There are the sgring
along with class B, which need regular monitorinthvawareness generation among the local people
about nitrate related health hazards.
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INTRODUCTION

India is the second largest producer of vegetahlése world but at the same time it does not
produce that amount of vegetables, which can nieetaily requirement of an individual in India.
Efforts are on to increase the production of veglet@rops at the national level. It is noticed in a
report of Indian Council of Agricultural Researd@AR-2002) that the present production of 90.8
million tones is to be raised to 250 million tonkg 2024-2025. The Government efforts are
noteworthy to produce the substantial amount oftadges so that the target could be achieved. The
major noticeable efforts are bringing additionad¢aaunder vegetable crops, using hybrid seeds and
use of improved agro-techniques. Another poteatigroach is perfection and promotion of protected
cultivation of vegetables (Singh, 1998; Siragtal, 1999).

Himalaya Mountain is the home for cultivation of kihds of vegetables, which are grown in
the different altitudinal zones and in all the gegdical locations. In addition, diversity in the
vegetable crops can be observed everywhere. Irstefmproduction, some areas are producing high
quality and quantity of vegetables but the produrctis not as much as can be desired keeping
favourable geo-environmental conditions in vieweMilages, which are located in the highland, are
exporting vegetables, particularly potato, in tegional market and earning high income. But at the
same time, most of the regions in the mid-slopegavducing vegetable domestically while the agro-
ecological conditions are quite suitable for thegh production.

The Pindar basin constitutes an integral part efuttarakhand Himalaya. It is characterized
by rough, rugged and undulating terrain. Agricwdtuiarming is carried out mainly on the narrow
patches of terraced field. Subsistence cereal feyns dominating in the entire farming system,
which is quite insufficient for the livelihood ofi¢ people inhabiting this region. As a result o$,th
poverty and malnutrition is very common phenomenamng the inhabitants and the struggle for
livelihood is much more than the other regionst@ Himalaya. High rate of out-migration to the
foothills and plains is the consequence of thesegiling factors. The terrain is also not fit ftvet
intensive cultivation of agriculture crops due tgthrate of soil erosion, instability and fragilivf the
landscape. Under such circumstances, cultivationfleeason vegetables can help for sustainable
livelihood of the populace and can provide more legnpent to the unemployed youth of the basin.

Diversity in the agro-environmental conditions pdls suitability for growing varieties of
vegetables in the hill slopes and high productiérthese crops can definitely work for poverty
alleviation and reducing malnutrition. The hill pes are very much productive for growing various
kinds of vegetables at a large scale. In the Pibdain, the production of potato, onion and tonisito
noteworthy and the region exports potato in theores market. The other vegetables are pumpkin,
cucumber, beans, reddish, carrot, coriander anghdesafs but these are grown at a domestic level.
The commercial importance of these vegetablesrishigh and the same can be grown abundantly in
the entire basin. Among the spices ginger, turmetidli, tejpata, coriander and garlic are grown
extensively.

Recently, the production of potato has got impkesgiosition among the other crops, which
is grown in the high altitude (1500-2200 m) and ¢hé#ivation of onion has got its importance in the
valley regions and lower-middle slopes (800-1200 Time main objective of the study is to evaluate



the potential of cultivation of off-season vegetabior sustainable livelihood of the hill peopletiaes
basin obtains suitable agro-ecological conditicmsgmg from sub-tropical to alpine and which are
quite suitable for growing various kinds of vegd¢sb No study is done so far in terms of
development of off-season vegetables in the Pildein. The study will contribute a lot for the
development of off-season vegetables in the moamgion and will also provide a base for the
further researches in the area.
METHODOLOGY

Data for comprehensive and comparative study akentfrom the two sources; primary and
secondary sources. The primary data were gatheoed the case study of the villages and through
observation after rapid field visits. The villagesre selected based upon their geographical logatio
altitude, and distance from the road. In addittomJsehold based survey was done to collect the firs
hand and more useful data and to facilitate théhéurinterpretation of data. Secondary data were
collected from the different sources, published angublished materials of district horticultural
departments and research journals.
STUDY AREA

The Pindar Basin comprising ¢
1826.0 kmi area extends from 3N to 3C
18'N and 79 13’ E to 80 E. It represents the
eastern part of the Garhwal Himalaya wi
height ranging from 800 m to 6800 m. Riv
Pindar originates from the ‘Pindari Glacier’ i
Almora District (32 km) and flowing ar
approximately 124 km with its numerou
tributaries, confluences into the Alaknan
River at Karanprayag in Chamoli District. Tk
watersheds of Ram Ganga in the south, Sg
in the east, Nandakini in the north and ¢t
Alaknanda in the northwest delimit the bas
giving it a distinct socio-geographical identi
(Figure 1). This basin consists of fiy
community development blocks of Cham
District, viz., Karanprayag, Gairsai
(partially), Narainbagar, Tharali and Dewal
ascending order from lower to higher altitut
and a part of Kapkot Block in Bageshw] o~
District. Dry winters and hot rainy summe
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Temperature ranges from a mean de
minimum of between freezing point in the hign
altitudes and 10C in valleys in January to maximums of 30°C inelufopography plays a key role
in modifying the local climate in terms of lowenrperatures and higher precipitation. Inadequate
facilities of irrigation and infertility of soil danot permit extensive and intensive farming. During
monsoon season, soil erosion, as a form of larglshdass movement and debris flow, is very
common, which reduce the soil fertility and consatjly productivity of the crops.

Figure 1. Location map of the Pindar Ba.



Agricultural farming is dominated by the cultivatiof subsistence cereal farming, which is
carried out in the narrow patches of terraced $ieddd the mode of cultivation is traditional. The
agro-ecological conditions are suitable for growioff-season vegetables, which will not only
produce the substantial amount of vegetables batwill raise the living standard of the people.
PROSPECTS OF SUSTAINABLE VEGETABLE FARMING

The Pindar Basin has wide range of prospectsrmwigg various kinds of high quantity and
quality vegetables. These conditions mainly inclsdéable agro-ecological conditions. The details
are as follows:

Suitable agro-ecological conditions

The Pindar Basin provides a great scope for promlucof off-season vegetables. The
vegetable farming varies from the valley regiongh® mid-slopes and highlands according to terrain,
slope, soil contents and availability of water. @ mid-slope and highlands, potato is grown
extensively, while on the terraces of valley regioonion is the main vegetable. Besides, almost all
variety of vegetables are grown in the entire hasimch have high economic value. The vegetable
farming can be divided into two vertical zones adow to an altitude.

Potato farming in the highlands

Potato is the main vegetable of the highlandsckvig grown between 1500 m and
2200 m. It is mostly grown on the gentle slope & tmid and highlands (10-35 During
eighties, the farmers of the region started iniensultivation of potato and they are now able
to export potato to the regional market. The mammmunity development blocks where
potato are grown in a large scale are highlanddashin Bagar, Tharali, Deval, and Kapkot.
Along with cultivation of potato, the other vegdish and spices such as beans, ginger,
cucumber, pumpkin, turmeric and chilly are alsowgran this zone. These vegetables are
locally consumed.

Onion farming in the valley regions and mid-slopes

Onions are grown in the lowlands, where the abditg of water is ample. It is
grown during summer in different localities alorigetriver terraces in all the community
development blocks. Presently, the farmers are t@bexport onion to the regional markets
(foothills of Shivalik§. These localities are found between 800 m and0 120 mainly
between Karanprayag to Tharali service centerhiemdad-head.

Along with production of vegetables, the basin hHesmendous potential for
production of spice crops. The ecological condgi@i the region are highly suitable for
cultivation of a large number of spices such agginturmeric, chilli, tejpat, coriander, and
garlic. Among all spices, ginger is the main casbpcsupporting the livelihood and
improving the economic level of many ginger growiarghe basin.

Low outcome from the traditional cereal farming

Traditional cereal farming is the main occupatarthe people of the mountain regions in
general and Pindar Basin in particular (Sati, 200%)e economic viability of these crops are not
sufficient even to meet the two times meal. Natfrierrain, aspect of slope, soil fertility, avdilkty
of water and uses of technology in the field ofi@agture are the main constraints for food security
and sustainable development of the basin. Unddr sucumstances, the people of the region sought
out the possibilities of cultivation of off-seaswvegetable crops and they got tremendous success in
this context. Table 1 shows production (quintalyi @noductivity (per ha yield) of traditional crops
and vegetables in 2003.



Table 1 Production (quintal) and productivity (per ha yielof traditional crops and vegetables
(2003).

Traditional crops (millets, wheat and Vegetables (potato and onion)
Name of . rice)
Elevatior
case study Area Area
village devoted Production | Productivitydevoted| Production | Productivity
(ha) (ha)
600
. 1700 (Onion and othe
Kulsari 1150 460 (Rice and wheat) 4.7 85 seasonal 7.1
vegetables)
1800
kwarad | 2200 | 380 (Mﬂf:ts) 25 1g0 (Poroand oy,
vegetable)
1745
Khainoli | 1900 | 385 (Mﬁre(is) 25 165 (PO and ol 05
vegetables)
500
. 1850 (Onion and othe
Kaiwer 1200 510 (Rice and wheat) 3.6 65 seasonal 7.6
vegetables)
400
_ 1600 (Onion and othg
Dimri 550 465 (Rice and wheat) 44 55 seasonal £
vegetables)
1600
Lolti 1800 | 370 (N}iﬁgfs) 2.7 136 (POtsézsgﬁafth 117
vegetables)

Source of data: Primary survey.

A case study in six villages of the basin (Tabjewls conducted. These villages were
selected on the bases of elevation (varies fromt&2200 m). Comparative study of traditional crops
(millets, wheat and rice) and vegetables (onion @atdto) has been carried out, which revealed area,
production and productivity of the traditional ceopnd vegetables. It further denoted that vegetable
have high production and productivity both in lomdeand highland than the traditional crops (varies
from 11.7 to 2.5 per ha yield, respectively).

Table 1 shows area (ha), production (quintal) anodigctivity (per ha yield) of the traditional
crops and vegetables. Six villages with differeletvation were selected for the case study, which
exhibits the highest percentage of land in aveiaggevoted for traditional crops particularly for
millets, wheat and rice in all the altitudinal zenéVhereas the land under vegetable crops is
remarkably low, this also varies from the villagefsvalley regions to the highlands villages. The
proportion of land under vegetable crops is compaaiy high in the highlands. In contrast, with the
high proportion of land under traditional cereadgs, production and productivity of vegetable crops
is notably high. For instance about 460 ha agucaltland is devoted for cereal crops in Kulsari



village (1150 m), productivity of crop is 4.7 whaseland devoted for cultivation of vegetables of
onion is 85 ha, productivity is noticed 7.1. In thighlands, land under traditional crops in Kwarad
village (2200 m) is 380 ha and its productivity2i® whereas 180 ha land is devoted for vegetable
crops, where productivity is 10. Similarly, highoductivity of vegetable crops is noticed in the
villages of highland.
PROMOTION OF OFF-SEASON VEGETABLE FARMING

As it is already mentioned earlier that the bapossesses suitable geo-environmental
conditions for the production of off-season vegktsbtherefore, high variety of vegetables such as
onion, ginger, garlic, capsicum, cauliflower, laidgier, cucumber, pumpkin, tomato and potato are
produced here. It is noticed that the land undeetable crops is proportionally very low. With the
efforts done by the governmental agencies and amamv in the field of cultivation, the land under
cereal crops is being transformed either into efison vegetables or fruit trees. Table 2 shows
income of the farmers from both traditionally cudtied crops and off-season vegetables.

Table 2 Income from traditionally cultivated crops and-séason vegetables.

Name of village | Accessibility and | Number of Income from Income from off-
elevation (in m) families traditional crops | season vegetables
involving with | (Indian Rs.)* (Indian Rs.)
off season
vegetables
Wan-Mundoli On the road (1900 24 1000-1500 per | 4000-4500 per
season per family | season per family
Ghais-Blan 15 km away from 26 1000-1500 per 4000-4500 per
road (2300) season per family | season per family
Kurur-Kwarar 15 km away from 28 1000-1500 per 4000-4500 per
road (2200) season per family | season per family
Sol-Dungri 15 km away from 22 1000-1500 per 4000-4500 per
road (2300) season per family | season per family
Binayak-Banoli 4 Km from road 38 2000-2500 per 3000-3500 per
(1200) season per family | season per family
Narainbagar On the road (1100 13 2000-2500 per| 3000-3500 per
season per family | season per family
Kulsari On the road (1150) 29 2000-2500 per | 3000-3500 per
season per family | season per family

Source of Data: Primary collection/survey.
* 45 Indian Rs. is equal to 1 USD (as per the matdov 2006)

Table 2 represents that income from the traditienaps is subsistence in nature in all the
selected villages, which varies from 1000-1500 iRghe highlands to 2000-2500 Rs. in the valley
regions. In contrast, income from the off-seasoget&bles varies from 4000 to 4500 Rs in the
highlands to 3000-3500 Rs. in the valley regiorepeahding upon various factors. The scope of off-
season vegetables in all altitudinal zones of #mrbis higher than the cultivation of traditiocateal
faming. However, the highlands have a great paikfur the cultivation of off-season vegetables



Figure 2. Cultivation of potato in surrounding of the viles, the area is locally known‘asda’.
CHANGING PATTERN OF CEREAL CROPS

The Pindar Basin is characterized by the dominafi¢editional subsistence cereal farming,
which is based upon the century old practices amded] out in the narrow patches of terraced fields
but distribution of crops and their pattern are umuformed, which vary from the valley regions et
highlands. Generally, millets are grown in the lhaglds while valley regions are characterized by the
cultivation of wheat and paddy crops. The econowbility of these crops in both the areas is
insufficient in terms of meeting the food requiremef the populace, due to low production of crops.
The uneconomic production from inconveniently lecafgricultural plots and growing alternative
off-farm opportunities for securing livelihood, &mificant portion of farmland gets changed in
agrarian system in the basin. Furthermore, the bigkvth rate of population and its pressure on the
cultivable land, on the one hand and modern innownah the field of agriculture and high literacy
rate, on the other, have all together sought opbssibility of adopting the cultivation of more
economically viable crops. But, technological inatons such as chemical fertilizers, pesticides and
high yield crop varieties, which transformed vall®gions agricultural fields, could not change the
highlands farming system to a great extent, onwucof mountain specific constraints. Dependence
on forests for maintaining soil fertility in theoplands or expansion of agricultural land itseligh
was not substituted by the new technologies. Assfigsrand livestock provide material and energy
inputs in traditional mountain farming systems, axgion of traditional agriculture runs the risk of
forest degradation. In order to meet the presedtfature challenges meeting sustainability criteria
the traditional systems need to be adapted in wafdch enhance crop yields but not at the
environmental and social costs (Ramakrishnan et18P3). Cropping pattern also varies with the
variations in the climatic conditions and croppisgasons. The influence of the monsoon on the
cropping pattern is very dominant, with the resflthe total cropped area about 70.75% is under
‘Kharif’ or rainy season crops. In the region, wdhar may be the type of soil or the amount of
rainfall the dominance of food grains in the craogppattern is obvious everywhere (Sati & Rawat,
1993).

Presently, the cultivation of food grain is lindtenly on the terraced slopes in mid-altitudes
(below 2000 m) or un-terraced gentle slopes in hitjtudes (above 2000 m). In terms of, diversity i



crops, it is high in the highlands in comparisonthie crops of valley regions, whereas valleys, all
through the area are much more intensively crogpead the slopes. Crop diversity is managed by
mixed cropping with crop rotation (Sati, 1993).

Table 3 Case study of a terraced farmland (TF).

1. Total area 2 ha
2. Location Left bank of the Pindar River
3. Slope and slope direction 16 20 north facing
4. Crops grown before 1990’s
a. During summer and rainy season Rice, millets alsdeds
Production 15-20 quintal
Gross income Average 12000 Indian Rs.
b. During winter season Wheat and mustered oil
Production 6-10 quintal
Gross income Average 7000 Indian Rs.
C. Total a+b= 19000 Indian Rs.
5. Crops grown after1990's
a. In all seasons (four times in a year) Tomato
Production 12-16 quintal/season (about 60
guintal/year)
Gross income Average 60, 000/year

Sources of Data: Primary collection.

A two ha terraced farmland (TF) was selected f@ tase study (Table 3) to show the
changing pattern in agriculture and benefits frown tegetable crops. Situated on the bank of Pindar
River in the north facing slope along with°1® 20 slope gradient, this TF was devoted for the
cultivation of two seasons cereal crops mainly paduillet, and oilseeds during summer and rainy
seasons and wheat, barley and mustered duringrveieéson before 1990. The average gross income
from the crops was 12000 and 7000 Indian rupesperively during both the seasons. In 1991, this
land was taken on lease by a Nepali immigrant andtarted to grow tomato in this TF and earned
average gross income 60, 000 Indian Rs./year. Ampker supply for irrigation and availability of
market promoted cultivation of tomato. Observing guccess of this TF, the farmers, who had the
farmlands on the course of perennial streams aadthe service centers, transformed their land from
cereal crops to the cultivation of tomato and othifiseason vegetables. This trend can be noticed i
the low-lying areas of the basin, where roads raneetsed.

DISCUSSION AND CONCLUSIONS

Cultivation of subsistence cereal farming domisaite the cropping pattern of the Pindar
Basin. The reasons behind low economic viabilitycefeal crops are (i) traditional methods of
cultivation, (i) the seeds are of low quality,i)ilow soil fertility, and (iv) negligence impactf o
modern innovation in the field of agriculture. Fhatmore, fragmentation of fields and fragility of
terrain do not support the poor farmer to intengiailtivate their land. The negligence impact of
modern innovation is basically due to undulatingai® and steep slope, which does not permit for
introduction of innovative measures in the fieldagfriculture and, therefore, the mode of agriceltur
is traditional and heavily depended on draught povieven, the use of chemical fertilizers is
prohibited as the past experiences showed thafettibty of the soil have gone due to over use of
chemical fertilizers in the decade of 1980's. Begaunder the rain-fed system of agriculture, these
fertilizers burns the soil fertility. Already, thegriculturists and horticulturists have initiatedjrat
discussion about the viability of subsistence deceaps and they concluded that the traditional
agricultural crops are more suited in the ecosystethe mountain areas but at the same time they ar



economically unviable. A great deal is done infil&l of horticulture particularly in the cultivatn

of vegetables in the basin and it got impressiveeass. Under such situation, the efforts, which are
already on the way, should be forwarded more rigslso The awareness programmes should be
launched and the farmers should be encouragedviotedéhe cereal cropped land into vegetable
crops. It will definitively improve the living stalard of the people and will raise the economy ef th
region.

The study on off-season vegetable farming in thed&i Basin reveals that the region has
ideal conditions for production of vegetables. Rotand onion, as depicted in table 1, have the
potential to accede food security and sustainakkeldpment. The farmers of the regions have
already initiated the farming of these two vegetaladlong with other spices and green leaf vegetable
and the farmers got an impressive position in teagroduction of these crops and sustainable
livelihood. The main constraints on the way to mttn of vegetables are lack of cold storages,
means of transportation, improved seeds and festiliThe following suggestions are given for
sustainable off-season vegetables and sustainadlidod in the basin:

1. Establishment of cold storages, at least in eaatrordrainage basin, should be given first
priority to reduce the damages.

2. Proper selection of land and vegetables accordimgbgraphical conditions will enhance the
productivity of vegetable crops.
3. Emphasis should be given for cultivation of off-seavegetables at a large scale.

4. Proper Training should be given to the farmers e basin for scientific cultivation of
vegetables.
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Agnihotri, R.K. * and Palni, L.M.S?2
2007.0n-farm conservation of
landraces of rice Oryza sativa L).
through cultivation in the Kumaun
region of Indian Central Himalaya.
Journal of Mountain Scienci4): 354-

The Himalayan region is a known hot spot of croperdiity.
Traditional varieties (usually called primitive tuars or
landraces), having withstood the rigors of timel(iding harsh
climatic conditions as well as attacks of insegssts and
diseases), can still be found in crop fields irmrparts of Indian
Central Himalaya (ICH). These landraces harbor ndesired

360.1G.B. Pant Institute of Himalayan traits from which, for example, varieties that awderant/
Environment and Development, Kosi- resistant to abiotic/biotic stresses could be dpea. In
Katarmal, Almora 263643, Uttaranchal,addition to the above benefits, landraces providasis for food
India; “State Biotechnology Programmesecurity and a more varied and interesting diemeéStandraces

Government of Uttaranchal, Biotech
Bhawan, P.O. Haldi, U.S. Nagar
263146, Uttaranchal, India.
[GERMPLASM; LANDRACES; ON-
FARM CONSERVATION; RICE]

Agnihotri, R.K. *; Palni, L.M.S.? and
Pandey, D.K? 2007.Germination and
seedling growth under moisture
stress: Screening of landraces of rice
(Oryza sativa..) from Kumaun
Region of Indian Central Himalaya.
Journal of Plant Biology4(1): 21-27.
!G.B. Pant Institute of Himalayan

are also known to be of medicinal value. Thesengalwith
some lesser known hill crops, are often referrebdytdifferent
names such as under exploited crops, crops forinahignds,
poor person crops, and neglected mountain crope Th
Himalayan region continues to be a reservoir afrgd number
of landraces and cultivars whose economic and galb
potential is yet to be fully understood and/or expd. Indians
have had a history of rice cultivation since anciémes.
Farmers, including tribals inhabiting the IHR, Istililtivate a
plethora of landraces of rice and thus directlytebate towards
on-farm conservation of valuable germplasm and helthe
preservation of crop diversity. The present papeks at the
on-farm conservation of rice germplasm, which ii gtactised
in the Kumaun region of ICH.

The effect of moisture stress caused by treatmeith w
polyethylene glycol, in laboratory based test, wagstigated
for seed germination and seedling growth in 30races of rice
(Oryaza satival..) using three concentrations of osmoticum (-
0.40, -0.50 and -0.75 MPa). Decreasing the watemgial from
-0.40 to -0.75 MPa resulted in decreased percentzge
germination and seedling growth in most landracagerall
Tilansi showed higher germination (83%) even at of -0.75

Environment and Development, Kosi- MPa whereas only 8% germination was recorded iru@yan.
Katarmal, Almora 263643, Uttaranchal More than 80% germination was observed in 40% kol at
India; ’State Biotechnology Programme, w of -0.40 MPa and 40% germination or less was rvlseat

Government of Uttaranchal, Biotech
Bhawan, P.O. Haldi, U.S. Nagar
263146, Uttaranchal, Indisi\ational
Research Centre for Weed Science,
Maharajpur, Jabalpur 482004, India.
[GERMINATION; LANDRACES;
ORYZA SATIVA L.; OSMOTIC
STRESS; SEEDLING GROWTH]

w of -0.75 MPa in 23% of the total landraces exadinThe
per cent and rate of germination was consistenttyl a
significantly reduced in all the landraces wheneterosmotic
potential was reduced. In control seedlings, tHterince in
root length over initial values ranged between O0&W
(Dudhikapkoti) and 2.37 cm (Kaladur), while that sgedling
(shoot) length ranged from 0.60 (Dehradoonibasntati}.59
cm (Kaladur). When a critical osmotic potential.{® MPa)
was applied, very limited root length incrementkigdace and
ranged between 0.02 and 1.66 cm in Anjani and $yaud
respectively. A similar trend was also found faedieng growth



at the same osmotic potential (-0.75 MPa) andribeeiment in
shoot length ranged from 0.01 cm (Bindudhan, K&atahd
Thapchini) to 2.67 cm in Saunji. The results of firesent
investigation revealed that a few landraces of fioe those
still being cultivated in the hilly region of KumnaHimalaya
may prove useful for introgression of genes for asnstress
tolerance landraces in future breeding programmes.

Aslam, Mohd; Arshad, Syed; Rather, With the isolation of Taxol, an exciting drug, froffaxus
Mohd Sidig; Salathia, H.S. and Seth, baccata the species is over exploited all over its distibnal
C.M. 2007.Auxin induced rooting in  range in Kashmir Himalaya and other regions, patiiinto the
Taxus baccatd.inn. stem cuttings list of rare and endangered species. As the sesedralants
Indian Journal of Forestrg0(2): 221- add little growth, propagation by stem cuttings himit its
226. State Forest Research Institute, original climatic zone was tried by the institutenda a
Shiekhbagh Forest Complex, Srinagar considerable success was achieved after makingofidhe
190001, J&K. [CLIMATIC ZONES; different auxins (IAA, IBA and NAA) in different
GERMPLASM; STEM CUTTING; concentration. Of the ten treatments studied, IBAGD ppm
TAXOL] performed best of all the treatments regardingmgdiehaviour
viz.; callusing percentage, rooting percentage, bemof roots
and length of roots per cutting. The results acderough the
applications of auxins may possible be the onlyctwal and
viable option for augmenting its natural regeneratand also
for the large scale propagation and cultivatione Téchnique
evolved will be most handy and can be applied ahgrerin its
natural habitat.

Awasthi, K.D.%; Tiwari, K.R. % Balla, This paper aims at comparing the soil, runoff amtrients

M.K.? Sitaula, B.K.% Singh, B.R? losses in runoff water among three treatmentsinfea upland
and Pandit, K.° 2007.Plot level terraces (Bari) and aspect-wise soil quality diedént land uses
runoff, soil and nutrient loss in in Pokhare Khola watershed, Dhading district, Nepdie
upland rainfed terraces (Bari) and runoff plot study is being carried out at Raiga60Q m) in a
aspect-wise soil quality of different completely randomized design with four replicatdseach
land uses in Pokhare Khola treatment viz. T1 (Farmer's Practice with Maizedl&f), T2
Watershed, Nepal International (Reduced tillage with Maize- Bean - Cover crop)d an3

Journal of Ecology and Environmental (Commercial vegetable with high organic manure \ithize-
Science83(2&3): 105-114%Institute of Chilly). Measured runoff and soil loss (2004 to 200ata)
Forestry, PO Box 43, Pokhara, Nepal; varied from 1040 to 1641 (1) and 0.64 to 3.78 M{ had

’Department of Plant and mean runoff and soil loss from 1114 to 1366 (1) ar@# to
Environmental Sciences, Norwegian 2.25 Mg h& respectively. Dissolved nitrogen and phosphorous
University of Life Sciences, As, losses through runoff varied from 2.54 to 5.34 @r@i6 to 0.13
Norway: Institute of Forestry, PO Box kg ha’, respectively. T2 had higher loss of both N and P
43, Pokhara, NepalNoragric, compared to other treatments. The monthly rairdadisivity

Norwegian University of Life Sciences, computed based on rainfall intensity duration adta003 and
As, Norway:’Department of Plant and 2004 at Rai Gaun varied from 49 Nhm ha h to 2626 MJ
Environmental Sciences, Norwegian mm ha' h*, whereas annual erosivity were found 6250 and

University of Life Sciences, As, 2350 MJ mm ha h* y* for 2003 and 2004, respectively.
Norway; *Ministry of Forest and Soil  Computed aspect- wise soil quality index (SQI) Hase soil
Conservation, Singha Darbar, properties (0-15 cm depth) for Bari, irrigated landl (Khet)

Kathmandu, Nepal. [EROSIVITY; and forest varied from 0.23 to 0.72. SQI was higire8ari of



LAND DEGRADATION; NUTRIENT northern aspect whereas lowest in forest of sontlaspect.

LOSS; REDUCE TILLAGE; SOIL Landuse-wise SQI varied from 0.49 to 0.59, the égglbeing in

LOSS; SOIL QUALITY INDEX] Bari whereas lowest in forest. Soil quality of fetrevas poor
compared to other land uses in the area.

Balla, M.K.%; Awasthi, K.D.%; Singh,  Land use changes over the period 1978 to 1992 @4 2@d

B.RZ Sitaula, B.K.* and Pradhan, geomorphometric ~ characteristics  (hypsometric  curve,
B.M.! 2007.Land use changes and hypsometric integral, drainage density and lendtlowerland
geomorphometric analyses in flow) were investigated to analyse the susceptbilof
Galaundu and Pokhare Khola Galaundu and Pokhare Khola watersheds, Dhadingictist
watersheds in mid-hill region of mid-mountain region of Nepal to surface erosion &l

Nepal. International Journal of Ecology degradation. The study used air photo interpretaifd 978 and
and Environmental Scienc88(2&3): 1992 and remote sensing imagery (Landsat TM of P002

171-182 *Tribhuvan University, interpretation and hypsometric analyses using ggbug

Institute of Forestry, P.O. Box 43, information system (GIS) techniques. Land use chamalyses
Pokhara, NepafDepartment of Plant  show a decrease mainly in rainfed upland (Bari) fanelst but
and Environmental Sciences, an increase in irrigated paddy land (Khet) and Isfthuring the
Norwegian University of Life Sciences period 1978 and 1992. Increase in Khet and shrot knd
(UMB), As, Norway;SNoragric, continued decrease in Bari, mainly due to convarsioKhet
Norwegian University of Life Sciences have been observed during 1992 to 2004. Hypsomairiees
(UMB), As, Norway. [AERIAL and integrals were found to be concave in shapeocrdw

PHOTO; DRAINAGE DENSITY; values (0.48 and 0.50 for Galaundu and Pokhare=césply)

HYPSOMETRIC ANALYSES; indicating that both watersheds are at the detdimg stage.
HYPSOMETRIC CURVE; LAND Drainage densities of 5.1 and 5.14 for Galaundu Rokhare
DEGRADATION; OVERLAND respectively are low with corresponding valuesarfgl lengths
FLOW] of overland flow (98 and 97 m) which make both wsitteds

vulnerable to soil erosion and land degradation.

Ballabh, Basant; Chaurasia, O.P; The paper describes 31 plants species belongif§ tamilies,
Pande, P.C2 and Ahmed, Z1 2007. used as raw edibles by the tribal communities afakké region.
Raw edible plants of cold desert of ~ Various plant parts, viz. bulbs, roots, leavesf-stalks, fruits
Ladakh. Indian Journal of Traditional and seeds used in different ways such as ediblgss, fr
Knowledges(1): 182-184'Field Chutnies, edibles in salads and used for flavourfiogd
Research Laboratory, Defence Researphoducts are described. In far-flung areas whdreretis no
& Development Organisation (DRDO), communication available, the tribal communities agtll
Leh-Ladakh, Jammu & Kashmir; dependant on wild resources for fulfilling theiilgdaeeds.
Department of Botany, Kumaun

University SSJ Campus, Almora,

Uttarakhand. [COLD DESERT;

LADAKH; RAW EDIBLE PLANT;

TRIBAL COMMUNITIES]

Bawa, Rajan and Thakur, C.L.2007. Out of the six Himalayan conifer species foundndi#, Pinus

Standardization of grafting gerardianaWall, commonly known as Chilgoza or Neoza pine,
techniques for Neoza pin€Pinus is prized for its edible and highly nutritious nutSince the
gerardianaWall.). Indian Journal of  species is restricted to small patches in the idianalayas
Forestry30(2): 205-210. Dr. Y.S. and is also facing biotic interferences leadingnéarly lack of
Parmar University of Horticulture and natural regeneration thus listed as an endangeexies in the
Forestry, Nauni, Solan 173230, Red Data Book. Like other conife®jnus gerardianatoo is

Himachal Pradesh. [GENETIC difficult to regenerate through vegetative means.



CONSERVATION; GRAFTING Standardization of grafting technique was undertakiéh the
TECHNOLOGY; SEEDLING] objective to provide plenty of improved planting teraal for
both establishment of clonal seed orchard and dtso
plantation purposes. After various grafting experits, a
success of more than 70 per cent has been achiBvedietails
of the developed grafting technology have beenudsed in

detail.
Bawa, Rajan; Sharma, S.S. and Species otantanahave invaded and overspread almost all the
Sankhyan, H.P.2007.Biological part of the country and is found growing as an eggve

control of Lantanathrough Cuscuta  colonizer even up to 1,500 m above m.s.l. in thetidastern
Indian Journal of Forestr30(1): 87-91. Himalayas. The rapid encroachment of the speciesliivable

Dr. Y.S. Parmar University of waste, forest gaps and other marginal areas imgughiasslands
Horticulture and Forestry, Nauni, Solanhas threatened the forestry plantations, grasgtaoductivity
173230, Himachal Pradesh. and even agriculture and horticulture areas toeatgextent. In
[BIOLOGICAL CONTROL,; fact it has become a nuisance for the forestevgetisas for the
GRASSLAND; LANTANA farming community. Many control and eradication swas for
CAMARA] the species have been worked out but all have lihgiations.

The present biocontrol study was carried out withtiasic idea
of parasitizing the weed witlCuscutaspp. The process of
parasitizing theLantana spp. with Cuscuta spp. has been
standardized and it has also been observed thapdtesite
(Cuscutaspp.) does hamper/restrict the growth behaviotinef

host(Lantanaspp.).
Behera, Mukunda DeV and Plant species diversity and endemism demonstradefiaite
Kushwaha, Satya Prakash Singh trend along altitude. We analyzed the (i) pattdrinese diversity
2007.An analysis of altitudinal and its endemic subset (ii) frequency distributbdraltitudinal
behavior of tree species in Subansiri range and (iii) upper & lower distributional limitsf each tree
district, eastern Himalaya species along altitudinal gradients in eastern Mgz The

Biodiversity and Conservatiat6(6): study was conducted in Subansiri district of Ardr@dradesh.
1851-1865'Regional Remote Sensing Data on the tree species (¢bil5 cm) were gathered every 200
Service Centre, Indian Space Researclin steps between 200 m and 2200 m gradients. Tvegesdy
Organisation (ISRO), Kharagpur demonstrated a greater variation along the gragliéntotal of
7213027 Forestry & Ecology Division, 336 species (of which 26 are endemic) were recapbeéshging
Indian Institute of Remote Sensing,  to 185 genera and 78 families. The alpha divedstyonstrated
Dehradun 248001. [ALTITUDINAL a decreasing pattern with two maxima (i.e., elevati peaks)
GRADIENT; DIVERSITY; along the gradients; one in 601-1000 m and ther ath&601-
ENDEMISM; RANGELANDS] 1800 m, corresponding to transition zones betweepical-
subtropical and subtropical-temperate forests eRativersity
revealed a narrow range along the gradients. Freguef
altitudinal range was distributed between 1 and@dly one
species(Altingia excelsa showed widest amplitude, occurring
over the entire range. Highest level of speciesdver was
found in 400-600 m step at lower elevational limftereas for
upper elevational limit, the highest turn over wasorded
between 800 and 1000 m. Tree diversity decreaseditan
endemic subset increased along the gradients. Tawinmas in
tree diversity pattern correspond to forest trémsizones with



Bhardwaj, S.D.; Kumar, Manisha;
Panwa, Pankaj and Gautam,
Jagdeesh2007.Pre-sowing seed
treatments on germination behaviour
of Albizia lebbeckIndian Journal of
Forestry30(1): 55-57. College of

subtropical-temperate transition is narrower thapital-sub-
tropical. The pattern observed here could be at&tto varied
microclimates or environmental heterogeneity. Ifitadinal
amplitude of a species is considered as an aspéts niche
breadth, it is clear from these results that nicteadth in these
organisms is in fact independent of the diversity tioe
assemblage in which they occur. This analysis ¢atlgletailed
floristic studies to determine the breadth of clemnbetween
adjacent forest types and details of local spemésess in high
diversity areas.

Pre-sowing seed treatments Adbizia lebbecldfor germination
under both laboratory and nursery conditions weweliad.|t
was found that seeds pre-treated with concentraéghuric
acid for 8 minutes followed by soaking in cold wdta 3 hours
gave significant germination under both the expental
conditions. The seeds subjected to boiling water4fao 7

Forestry, University of Horticulture and minutes followed by cooling in cold water for 12 18 hours

Forestry, Nauni, Solan 173230,

Himachal Pradesh. [MULTIPURPOSE

TREE; SEED GERMINATION]

Bhardwaj, S.D.; Panwar, Pankaj
and Kumar, Manisha 2007 .Effect
temperature and containers on seed
storability of Albizia lebbeckindian
Journal of Forestny80(2): 151-154.
College of Forestry, University of

also proved to be effective in promoting germinatio

To study the influence of temperature and contairer seed
storability of Albizia lebbeck the seeds were stored at three
different temperature viz. -43@, 4+PC and room temperature
(19 - 22C) and three different storage containers viz. @anv
bag, plastic bags and glass for 16 months. Theggostudy
revealed that the seed stored at°@ttemained 52 per cent

Horticulture and Forestry, Nauni, Solangermination even after 16 months of storage, whikas 46 per

173230, Himachal Pradesh;
"Department of Forestry, Uttar Banga
Krishi Viswavidyalaya, Pundibari,
Cooch Behar 736165, West Bengal.
[ALBIZIA LEBBECK;

GERMINATION VALUE; SEED
STORABILITY]

Chauhan, K.C.; Kanwar, M.S.;
Thakur, I.K. and Bawa, R. 2007.
Pinus roxburghii: Standardization of
grafting techniques for establishment
of clonal seed orchardsindian

Journal of Forestny80(1): 93-97. Dr.
Y.S. Parmar University of Horticulture
and Forestry, Nauni, Solan 173 230,
Himachal Pradesh. [CHIRPINE;
COLLAR DIAMETER; SEEDLING]

cent at -4+3C. Among the seed storage containers, plastic
containers showed their superiority over other @ioets. The
interaction study revealed that maximum germinapen cent
(54%) was obtained when the seeds were store@dtigjars at
4+1°C temperature after 16 months of storage.

Pinus roxburghiiSargent (Chir pine) is one of the important
species among the six Himalayan pines. Like otloeest
species, Chir pine is a wind-pollinated coniferrelcterized by
a considerable variation. Since clonal multiplicatithrough
grafting is one of the best techniques to providable,
improved propagating stocks in large quantities fiarther
utilization in clonal seed orchards for the produtof superior
seed. Keeping in view the importance of chir pioetfie lower
Himalayan areas, work on standardization of grgftin
techniques was undertaken. Various grafting teclasgwere
employed to achieve high grafting rate. A succds29065%
under partial shade and 46.79% in open conditiass been
achieved through top bud cleft grafting.



Chhetri, R.B. and Gauchan, D.P.
2007.Traditional knowledge on fruit
pulp processing ofLapsiin
Kavrepalanchowk district of Nepal.
Indian Journal of Traditional
Knowledges(1): 46-49. Department of
Natural Sciences and Department of
Biotechnology, P.B. No. 6250, KTM
Dhulikhel, Kavre, Kathmandu
University, Nepal.
[CHOEROSPONDIAS AXIILLARIS;
FRUIT PULP PROCESSING; LAPSI;
NEPAL]

Dar, Gh Hassan; Beig, M.A. and
Ganai, Nadeem A2007.Growth
Response of Kail pingPinus
wallichiana) seedlings to various
ectomycorrhizal fungi. Indian Journal
of Forestry30(3): 263-266. Division of
Plant Pathology, S.K. University of
Agricultural Sciences & Technology,
Shalimar, Srinagar 191121, J&K.
[FUNGI; GROWTH RESPONSE;
ROOT COLONIZATION; SEED
GERMINATION]

Das, Chandra Prakash and Pandey,
Anita 2007.Fermentation of
traditional beverages prepared by
Bhotiya community of Uttaranchal
Himalaya. Indian Journal of
Traditional Knowledgés(1): 136-140.
G.B. Pant Institute of Himalayan
Environment and Development, Kosi-

Indigenous technical knowledge (ITK) on the processf fruit
pulp of multipurpose tre€hoerospondias axillariegRoxb.)
Burtt & Hill locally known asLapsihas been communicated. It
is a potential agro-forestry tree species for ineaganerating
and nutrient supplementation in the mid hills ofpllle Farmers
normally process the fruits for their householddseas pickles
and chutney, etc. by crushing and boiling the $ruwhereas
entrepreneurs purchase the fruits from growers @oduce
varieties of edible pulp cake indigenously calléthura items
for selling in the market of Nepal as well as néiglring
countries. It has been found instrumental to rdge socio-
economic status of the rural people.

The response of 10 locally isolated ectomycorrhizelenging
to 9 genera along with 2 unidentified ones was sseskinin
vitro for mycorrhizal colonization and plant growth imiKpine
(Pinus wallichiana) The studies revealed that typical
ectomycorrhizae were established on inoculated$iaithin 3-
4 weeks of inoculation. Maximum plant height andtdre
mycorrhizal root colonization was noticed byisolithus
tinctorius followed byHebeloma crustuliniformandSuillussp.
isolate 2. Maximum shoot and root dry weight of 26and
36.5 mg plarit was recorded ifP. tinctoriusinoculated plants
followed byH. crustuliniforme(229.3 and 29.8 mgguillussp.
isolate 2 (199.0 and 25.5 mg) M-GI (180.7 and 28¢). The
acid phosphatase activity of the isolates testedeaw from 140
to 330 m moles ¢ nitrophenol phosphatength highest activity
by P. tinctoriusand lowest activity b.enococcum granifrome

Balam a wheat based starter culture, is used in several
fermentation processes practicedBiotiyacommunity of high
altitude of Uttaranchal Himalaya. A total number 82
microbial cultures were isolated from nine sampé8alam

Two species of Gram-positive spore forming bacteria
(belonging to genus Bacillug and three of yeasts
(Saccharmycopsis fibuligerakluyveromyces maxianugnd
Sacharomycesp.) dominated the microflora @alam The

Katarmal, Almora 263643, Uttaranchal fermentation causing microbes exhibited wide range

[BACTERIA; BHOTIYA TRIBE;
TRADITIONAL BEVERAGES;
YEAST]

Dhakal, Bhubaneswor; Bigsby, Hugh
R. and Cullen, Ros2007.The link
between community forestry policies
and poverty and unemployment in
rural Nepal. Mountain Research and
DevelopmenR7(1): 32-39. Lincoln

temperaturepH and alcohol tolerance.

The present article examines the relationship betwe
community forest management policies on the onelhand
income and unemployment in rural areas of Nepaherother,
by modeling the effect of forest management coimitraon
community forest use. Current government policytades the
use of all community forestland for environmentahgervation



University, Commerce Division, P.O.

and limited timber production, and provides litdeope for

Box 84, 7647 Lincoln, Canterbury, Newfodder and firewood production. Based on data fr25®

Zealand. [COMMUNITY FORESTRY;
COMMUNITY WELFARE; FOREST
POLICY; RURAL POVERTY;
RURAL UNEMPLOYMENT;
WELFARE MAXIMIZATION

MODEL]

Dhaulakhandi, Manoj and Rajwar,
Govind S.2007.Production dynamics
and system transfer functions in a
grazingland of an oak forest of
Garhwal Himalaya, India.
International Journal of Ecology and
Environmental Science&8(1): 73-81.
Department of Botany, Government
Post Graduate College, Post Box No.
64, Rishikesh 249201, Uttarakhand,
India. [BIOMASS; GRAZING LAND;
NET PRIMARY PRODUCTIVITY;

households in 6 community forest user groups il districts
(Dolakha, Kavre, and Nuwakot), the results showt tee
resources available from private lands and commubitests
under current policies are inadequate of fullyizgilthe family
labor force of many rural households, and are fitsaifit to
generate a bare subsistence income for the pduoraseholds.
The study shows that a policy change to commurotest
management using a more flexible agroforestry madeild
overcome rural unemployment problems and increasamies
while ensuring sustainable resource use from treste.

This study describes biomass and net primary pitodiycof a
grazingland in a montane forest of Garhwal Himaldyaur
sites were selected for the study, which were oped,located
on south and north aspects, i.e., south upper $8ig8), south
lower slope (SLS), North upper slop (NUS) and ndaiver
slope (NLS). All the sites had similar type of gthwpattern
representing peak biomass value in September m@nigin
640.50 to 780.6 g 1 Net aboveground and belowground
production peaked in different months. Site NUS wialsjected
to some biotic interference as cattle of shephed reomadic
people visited it. ANP ranged form 664.7 to 853r2gyr* and
peaked in September on three sites. BNP was ratdidhest

OAK FOREST; SYSTEM TRANSFER in November and ranged from 858.2 to 1062.1 gyrit on all

FUNCTIONS]

Dhyani, Deepak; Maikhuri, R.K. *;
Rao, K.S% Kumar, Lalit *; Purohit,
V.K.% Sundriyal, Manju ® and
Saxena, K.G. 2007.Basic nutritional
attributes of Hippophae rhamnoides
(Seabuckthorn) populations from
Uttarakhand Himalaya, India.
Current Scienc®2(8): 1148-1152.
'G.B. Pant Institute of Himalayan
Environment and Development,
Garhwal Unit, Srinagar Garhwal
246174, India’Centre for Inter-
disciplinary Studies of Mountain and
Hill Environment, Academic Research
Centre, University of Delhi, Delhi
110007, India’G.B. Pant Institute of
Himalayan Environment, Kosi-
Katarmal, Almora 263643, India;

the sites. The sedges had highest contributionhoge tsites
while the grasses were dominant on one site. Wagason was
severe and long with food accumulation in belowgcbparts
that is utilized in next growing season.

Nutritive value of Hippophae rhamnoidesSeabuckthorn)
berries and seeds collected from a few prominerdtions of
Uttarakhand Himalaya were analysed. Fresh fruitiderand
seeds were collected from randomly selected heattbther
plants (15 plants) from Mana, Niti, Bhyundar, Gamgand
Yamunotri valleys of Garhwal Hills for determinitige various
biochemical constituents. The nutritional valuepchiemical
constituent assessment (acidity, fat, lignin, chydoate,
reducing sugar, starch, protein, etc.) and the mine
composition analysis (nitrogen, phosphorus, sodpotassium,
iron, copper, zinc, magnesium, arsenic, etc.) veargied out
using standard analytical techniques. These armalsesaled
that the fruits and seeds from the Gangotri valeysess higher
nutritive value in terms of fat, protein, carbohgfdy, reducing
sugars and lignins, and those from the Mana vatlessess
higher starch and acidity content. The fruits ameeéds of
Gangotri valley are also rich in the macro and omatrient
element composition. These findings have important



“School of Environmental Sciences,  connotations in light of upcoming organic foods and
Jawabharlal Nehru University, New nutriceutical industries in the state.

Delhi 110067, India. [HIPPOPHAE

RHAMNOIDES; NUTRITIVE

VALUE; RURAL DEVELOPMENT]

Dwivedi, Deepa H and Dwivedi, Chuli, the wild apricot, growing abundantly in trans-Hleyan
Sanjai K.2 2007.Traditional method Ladakh, yields bitter kernels calléhante,which are utilized
of Chuli oil extraction in Ladakh. primarily for extraction of apricot oil by the aliginal
Indian Journal of Traditional communities. In remote villages, apricot oil isdi$er cooking,
Knowledges(3): 403-405'BBAU, religious, cosmetic and medicinal purposes. Thepdescribes
Vidya Vihar, Rae Barielly Road, the traditional method for extraction Ghuli oil. One kg apricot
Lucknow 226025, U.P7Field Research kernel yields about 35-37% oil. The oil is lightlges in colour
Laboratory, DRDO, Leh 194101, and has a typical apricot odour.

Ladakh, J&K. [APRICOT OIL;
CHULI; LADAKH; TRADITIONAL
OIL EXTRACTION]

Garbyal, S.S.; Grover, A.; Aggarwal, Bhotias of Dharchula sub-division in Kumaun, Uttaranchal i

K.K. and Babu, C.R. 2007. North India have been living in isolation for cems. They
Traditional phytomedicinal have had strong bond with the nature. They hawdtizaally
knowledge ofBhotiasof Dharchulain  been dependent on nature for healthcare, as tlegadihave
Pithoragarh. Indian Journal of access to the modern medicinal facilities untillali®60s. No

Traditional Knowledgé(2): 360-364. series attempts were made to document the tradlition
School of Biotechnology, Guru Gobind phytomedicines used Bhotiasof Dharchula areas in the past.
Singh Indraprastha University, Present attempt is the ethnomedicinal survey tameat the
Kashmere Gate, Delhi 110006; traditional phytomedicines used by them.

"Department of Botany, University of

Delhi, Delhi 110007. [BHOTIAS;

INDIGENOUS KNOWLEDGE;

TRADITIONAL MEDICINE;

TRIBES]

Goswami, Pradeep K. and Pant, Interpretation of IRS LISS Il satellite data andabysis of
Charu C. 2007.Geomorphology and  digital terrain models in GIS, together with fiedtldies, have
tectonics of Kota-Pawalgarh Duns, made it possible to delineate and map geomorplidectonic

Central Kumaun Sub-Himalaya. features in Kota-Pawalgarh Duns within the Kumauwrb-S
Current Scienc®2(5): 685-690. Himalaya. The present study highlights the dispmsitand
Department of Geology, Kumaun characteristics of major geomorphic units withia fbuns. The
University, Nainital 263002, India. Duns are made up of sediments deposited in diffeserall
[DUNS; GEOMORPHOLOGY; piedmont fans having modified shapes and distincfases
NEOTECTONICS] formed in response to various longitudinal andgvanse faults.

The geomorphic evidences have enabled us to uaddrshe
active tectonic activities in the area.

Guleria, Amar S. 2007.Employment  An attempt has been made in this paper to studguhrent and
potentials in harvesting of forest potential absorption of labour in different aciiegt. Further, an
products in western Himalaya assessment of the current and potential employmeariues in
International Journal of Ecology and harvesting of forest products in the North-West &lmgan state
Environmental Science&3(2&3): 225- of Himachal Pradesh in India has been made. Batiepy and



230. Institute of Integrated Himalayan

secondary data based on cross-sectional and tifes-a¢ micro

Studies, Himachal Pradesh University, and macro level have been used. Forest Departnoerionest

Shimla 171005, India. [GDP;
GROWTH RATE; REVENUE-COST
RATIO; STRUCTURAL
TRANSFORMATION,;
SUSTAINABLE DEVELOPMENT]

Gupta, Hemant K. 2007.
Deforestation and forest cover
changes in the Himachal Himalaya,
India. International Journal of Ecology
and Environmental Scienc88(2&3):
207-218. Regional Director, Forest

area over 66% of the total geographical area in adhmal
Pradesh as against the total agriculture land ¢f around
10%. About 70% of the total work force (2 millioengons) is
currenly engaged in agriculture and around 0.9ionilpersons
are unemployed in the state. We noted that somestfor
harvesting activities alone provide employment bbwt 14
million man-days as against the potential employtnegrover
23 million man-days. On the whole, wood productsialcould
enhance employment absorption to the extent of 260%he
current employment level. Similarly, non-wood fdrpsoducts
could provide additional employment of over 181%npared
to its current employment level. Therefore, the raggte
unexploited employment potential attributes to over6% in
the forestry sector in this single state of westdimalaya. In
the absence of actual date from forestry sectorgstimates of
current employment can not be compared. Howeverlatour
engaged in resin and timber extraction activitieshe state
were reported at 8,500 man-years or 2.6 million -aeys by
assuming 8 hours work per day for 300 days in a gedull
employment. This accounts for only 19% of our eated
current employment in harvesting of all forest p@d. In this,
our estimates of current and potential employmeiairvesting
activities of forest products accounts for 5 toab@l 8 to 26%,
respectively. This could be a significant contribatof the
single harvesting activity of forest products ie #iate.

The extent of forest cover resources on land serrgverns
many important earth system ecological processdsisathe
foremost requirement characterizing sustainable esfor
management. The extent of forest area and dedlinferest
resources due to deforestation and changes irt fwresr have
been estimated by conventional and remote sensatmitues

Survey of India, Northern Zone, Shimlaby various agencies for India and state of Himadhaldesh

171001, Himachal Pradesh, India.
[CHANGE MATRIX;
DEFORESTATION; FOREST AND
TREE COVER; FOREST COVER
ASSESSMENT; FOREST
DEGRADATION; FOREST POLICY]

(HP) located in the Western Himalayas. The varitarest
cover assessments by National Remote Sensing Agency
(NRSA) and Forest Survey of India (FSI) shows that
deforestation has been halted since 1980s onwaioaest
cover has been stabilized in HP. During the nimaitial forest
cover assessment conducted by FSI since 1987 oswviied
estimated forest and tree cover have shown anasereuntil
2001 assessment and minor decline of 7 kharing 2003
assessment in HP. The changes with in forest coetreen
dense forest to open forest however indicates rdecin
productivity of forests. State of Forest Report RpR2003
estimates 778,229 Kn{23.65%) of total geographical area of
India under forest and tree cover, whereas, in Eifdrded
forest area constituted 66.52% of its geograplaiced and only



26.66% area is under forest and tree cover. NdtiBoeest
Policy 1988 needs to be modified since analysisvshibat in
HP only 35.5% geographical area is capable of suistpforest
and tree cover against 66% envisaged by policyetdrought
under forest and tree cover in mountainous andstalles of
India.

Hessel, R: Gupta, M.K.?% Datta, P. Soil and forest degradation in the Himalayan reggoa serious
Singl? and Gelderman, E+ 2007. threat to agricultural sustainability. Soil erosiorodeling can
Application of the LISEM soil erosion be one of the tools that can assist to gain arbetigerstanding
model to a forested catchment in the of soil degradation processes. In this study, thesisally based

Indian Himalayas. International LISEM model was applied to a forested catchmenthe
Journal of Ecology and Environmental foothills of the Indian Himalayas to simulate diagle and soil
Science83(2&3): 129-142!Soil loss. Input data needed for the model were colleatethe

Science Centre, Alterra, Wageningen catchment. The model was calibrated using saturated
University and Research Centre, P.O. conductivity and Manning's as calibration paransetékfter
Box 47, 6700 AA Wageningen, The  calibration, the model was applied to simulateetiects of land
Netherlands®Forest Soil and Land use change. The results showed that, after cadibratf the
Reclamation Division, Forest Researchmodel, some events could be simulated reasonably bue
Institute, P.O. New Forest, Dehradun other events could not be properly simulated. Tgasans for

248006, India. [FOREST this are likely to be uncertainly regarding thetihgata, and the
DEGRADATION; LAND USE; SOIL  fact that LISEM does not include all processes thes
EROSION] occurring in the catchment. In particular, throdtgw is not

simulated by LISEM at all, and interception is likdo be
underestimated. Calibration also showed a cleatioekhip
between rainfall intensity and calibration settirigs saturated
conductivity. Such a relationship increases thefidence we
can have in predicted runoff for events for whictlyarainfall
data were available. Scenario simulations indicdted both
degradation of existing forests, and urbanisatian likely to
increase runoff volumes and erosion amounts, tharnisation
was simulated to have much larger effect than fores

degradation.
Hessel, R Gupta, M.K.? Datta, P. The Himalayan region is an ecologically fragile iogg in
Singhz; Elsen, E.Van Der and which degradation of the environment is a sericuedt.
Sharma, S.D? 2007.Rainfall, soil Degradation and hydrology are linked, since raireatl runoff
moisture content and runoff in a influence erosion, and soil moisture content iniles
small catchment in the Indian ecosystems and plant growth. Thus, it is importaugiet insight

Himalayas. International Journal of into the hydrological system in order to combatrddgtion.
Ecology and Environmental Sciences Rainfall and soil moisture content were measurettién12 km
33(2&3): 115-128'Soil Science Arnigad catchment, Uttarakhand State, India. Meamants of
Centre, Alterra, Wageningen Universityrainfall were done with tipping bucket rain gauges, five

and Research Centre, P.O. Box 47, locations in the catchment, and soil moisture wassured at
6700 AA Wageningen, The different depths in dense oak forest and degradesstf inside
Netherlands?Forest Soil and Land the catchment using automatic sensors. Runoff frie
Reclamation Division, Forest Researchcatchment was measured at the catchment outleg usin
Institute, P.O. New Forest, Dehradun capacitive water level sensor. The measuremertgarciuded
248006, India. [ARNIGAD three  monsoon seasons (2003-2005). For these season



CATCHMENT; CAPACITIVE
SENSOR; FDR; RAIN GAUGE]

Hussain, S. and Hore, D.K2007.
Collection and conservation of major
medicinal plants of Darjeeling and
Sikkim Himalayas. Indian Journal of
Traditional Knowledgé(2): 352-357.

monsoon rainfall of 2186, 2033 and 1386 mm was rostb
respectively. It was found that there were no ciekationships
between rainfall amount and position in the cataftimeut the
rain gauge at the highest elevation was found taatke from
the others and recorded less rainfall. Soil mosstaontent
showed clear reaction to rainfall up to at least2bsoil depth.
Soil moisture content was found to be fairly constiuring the
monsoon season, suggesting that the soil becamateat with
water in early showers of the monsoon. During ttensoon
season, soil water content increased by no more 3b& as a
result of rainfall events, resulting in dischargeridg rains.
Runoff data suggested that during the monsoon seasms
with more than about 12 mm of rainfall, or pealengities of
more than 30 mmh produced runoff from the catchment.
Since direct runoff represented, on average, dvyo8rainfall,
the data suggest that a large part of rainfallldyimfiltrates to
greater depth, where is becomes through flow ce Baw.

The paper deals with use of certain indigenous cireli plants
among the local people of the Sikkim Himalaya (Ewamst
Himalaya), which includes the entire state of Sikkand
adjoining Darjeeling Hill district of West Bengalhe study
highlighted the use of 28 plant species belonging@ genera

NBPGR Regional Station, Umroi Roadand 19 families as herbal medicine in the treatroémtarious

Umiam 793103, Meghalaya.
[CONSERVATION;
ETHNOMEDICINE; MEDICINAL
PLANT; SIKKIM HIMALAYA]

Israil, M.; Sudha, Kumari; Singhal,
D.C.; Gupta, Pravin K.; Shimeles,
Sosina and Sharma, Vinay K2007.
Direct determination of aquifer
configuration using geoelectrical
techniques in a piedmont zone,
Himalayan foothills region, India.
Current Scienc®2(9): 1293-1296.

ailments. Considering the growing demand for ravtenigs of

medicinal plants by the pharmaceutical compania$ their

depleting resource base, due to unscientific gaidpérom the

wild, it is of utmost necessity to take eg-situcultivation and

conservation of these medicinal plant species.tPlame, local
name, family, along with their parts used, ethnabumal

application with active principles and conservatitnategies are
discussed.

Geoelectrical techniques have been used to défengdometry
of aquifer systems in the Pathri-Rao watershedtsitlin the
piedmont zone of the Himalayan foothill region, adétkhand,
India. This has been done by integrating the resaft dc
resistivity and electromagnetic data recorded eéalea. Two-
dimensional resistivity imaging was carried outdefine the
horizontal and vertical geometry of the aquiferteys and to
infer the local groundwater flow condition. On thesis of

Indian Institute of Technology, Roorkeeresistivity values it was found that shallow anaplequifers

247667, India. [AQUIFER SYSTEM,;
ELECTRICAL RESISTIVITY
IMAGING; PIEDMONT ZONE]

Jain, Alka’; Roshnibala, S*; Kanijilal,
P.BZ Singh, R.S? and Singh,
H.Birkumar * 2007.Aquatic/semi-
aguatic plants used in herbal

have different degrees of interaction in the afHae study
demonstrates the versatility of geoelectric teaheiq

This paper reports on aquatic/semi-aquatic plaras fthe
wetlands of Manipur valley in Northeastern Indighieh are
used to cure various diseases. Empirically forredlaand
accepted prescriptions by the various ethnic conresnof



remedies in the wetlands of Manipur,
Northeastern India. Indian Journal of
Traditional Knowledgé(2): 346-351.
'Regional Research Laboratory, Sub-
station (CSIR), Lamphelpat 795004,
Manipur;’Regional Research
Laboratory (CSIR), Jorhat 785006,
Assam. [AQUATIC/SEMI-AQUATIC
MEDICINAL HERBS; EDIBLE
PLANTS; WETLANDS]

Joshi, Kunjanil and Joshi, Ananda
R.2 2007.Ethnobotanical studies on
plant communities of Likhu Sub-
Watershed, Nepal and their
indigenous usesJournal of Non-
Timber Forest Product$4(1): 23-32.
'Harvard University Herbaria, Bostan,
USA; °SchEMS, Pokhara University,
P.O. Box 2486, Kathmandu, Nepal.
[FOLK MEDICINE; WATERSHED,;
TRADITIONAL KNOWLEDGE]

Kala, C.P.2007.Prioritization of
cultivated and wild edibles by local
people in the Uttaranchal hills of
Indian Himalaya. Indian Journal of
Traditional Knowledgés(1): 239-244.
National Medicinal Plants Board,

Manipur for curing 45 ailments by using 43 aquaBoii-
aguatic plant species are presented along with adetf
preparation, prescribed doses and administratidnchmvere
recorded from the local healers and responsesnebtdiy the
patients. Out of the 43 aquatic/semi-aquatic medicplants
recorded, 20 plants are regularly used as vegstabanipur
and among them 13 are sold in the market. Someedfi¢alers
sell their formulated herbal products in the market

116 species belonging to 66 families, used by tleallpeople
of the Likhu Sub-watershed, Nuwakot District, Nepae
reported based on a field survey. Local people henerkable
detailed knowledge of species identity, charadtesisand their
specific uses. At present, these traditional kndgés and
practices are disappearing particularly due to ampd land
use change and overexploitation of the species.eSspacies
(Berberis asiatica, Melia azederach, Nardostachymdiflora,
Zanthoxylum armatujnare under serious threat indicating
urgent need of documentation and conservation efuliplant
species with their uses and habitats.

The paper deals with the preferences of local conities on
the cultivated and wild edible plant species in ladian
Himalayan state, Uttaranchal. The state is comprise 13
districts, which have 5 major tribal communitie® (Bhotiya,
Jaunsari, Boksha, Tharand Raji). The preferences of local
people on the cultivated and wild edible plant sgewvaried

Chandralok Building, 36 Janpath, New across the different localities. A total 23 culte food crop

Delhi 110001. [BHOTIYA; BOKSHA,
JAUNSARI TRIBE; THARU RAJI;
WILD EDIBLE PLANT]

Kalita, Bhagaban'; Dutta, Amalesh'
and Choudhury, M.? 2007 .Herbal

fish toxicant used by fishers of Karbi-
Anglong district, Assam Indian
Journal of Traditional Knowledgé(2):
334-336."Department of Zoology,
Gauhati University, Guwahati, Assam;
Central Inland Fisheries, Research
Institute, NER Centre, Guwabhati,

species and 15 wild edible fruit species were jized as the
most preferred species by the local people in tindysarea. Of
the prioritized food cropsTriticum aestivum, Oriza sativa,
Eluesine coracana, Hordium vulgaend Brassica campestris
were common preferences of local people, wheredseolvild
edible fruits Myrica esculenta, Berberis asiatica, Rubus
ellipticus andFicus auriculatawere the common preferences of
local people in Uttaranchal. The preferences féfexint food
plants by the local people are further discussedtienchanging
socio-cultural and socio-economic context.

Use of plantPolygonum hydropipekinn. (Smartweed) as fish
toxicant by the tribal people of Karbi-Anglong dist of
Assam, for catching fish from natural aquatic reses as well
as for removal of uneconomical fishes from the agliare
pond has been discussed. Indigenous Technical kdgelon
aquaculture has generously been passed on to geweration
by older ones. Plant's botanical identity, locaimaa family,
plant parts used, therapeutic uses and mode atafiph of the
drug have been described. It was observed thatfistugs died



Assam. [FISH POISON; FISH
TOXICANT; INDIGENOUS
TECHNICAL KNOWLEDGE]

Kanwar, S.S.; Gupta, M.K.; Katoch,
Chhaya; Kumar, Rajeev and
Kanwar, Promila 2007.Traditional
fermented foods of Lahaul and Spiti
area of Himachal Pradeshindian
Journal of Traditional Knowledgé(1):

immediately, but air-breathing fish€bleteropneustus fossilis
andChanna puntatydasted for sometime.

Some traditional fermented foods consumed by peaple
Lahaul and Spiti area of Himachal Pradesh were oeggl
microbiologically and documente@hilra, Jhan chang, Babru,
Bhaturu and Seerawere the main food products made from
cereals. These products were prepared by usingtidred
/natural inoculum, i.ekhameer/maleraor phab as a starter

42-45. Department of Microbiology andculture. All the fermented foods were acidic in umat

Home Science Extension Education,
CSK Himachal Pradesh Krishi
Vishvavidayalaya, Palampur 176062,
Himachal Pradesh.
[FERMENTATION; INDIGENOUS
KNOWLEDGE; LAHAUL-SPITI;
TRADITIONAL FOODS]

Kayang, H. 2007.Tribal knowledge
on wild edible plants of Meghalaya,
Northeast India. Indian Journal of
Traditional Knowledges(1): 177-181.

Microbiological examination of these food produetsd their
source of inoculum revealed the dominance of yeamst®ly
from genera Saccharomyces, Debaromyces and
SchizosaccharomycesThe bacteria were mainly from the
generda_actobacillus, LactococcusndLeuconostoc.

Documentation of tribal knowledge on wild edibleamtls of
Meghalaya brought to light a number of wild plapésies used
as edibles. The plant parts, viz. roots, tubermmst leaves,
flowers fruits and seeds are used in raw or cod&ads. The

School of Life Science, Department of present study records 110 wild growing plants, Wlice eaten

Botany, Mawlai Mawkynroh Campus,

whole or in part by the local people. The papemegmates and

North Eastern Hill University, Shillong discusses various aspects of the wild plants use&Hhasi,

793022. [GARO TRIBE; JAINTIA
TRIBE; KHASI TRIBE; WILD
EDIBLE PLANT]

Khanal, Ram Chandra 2007.Local-
level natural resource management
networks in Nepal Mountain
Ressearch and Developmei(1): 20-
23. IUCN Nepal, P.O. Box 3923,
Kathmandu, Nepal. [LIVELIHOOD;
NATURAL RESOURCE; NEPAL,;
POLICY DEVELOPMENT]

JaintiaandGaro tribes of Meghalaya.

Community-Based Natural Resource Management (CBNRM)
has become an important approach to restructurowals
relations and governance and to promoting liveldso@and
natural resource mangement practices in many pdrthe
world. Many people believe CBNRM has, in fact, sssfully
curtailed state-centered, top-down resource managem
practices and illegal extration of resources. H@mwewsome
people think the approach has supported neo-lirat@in and
de-concentration processes, and created another ddyelite
dominance at the local level. In the context of eyimg local
institutions, the growing concerns of civil sociegnd weak
national and local governance mechanisms in magawgitural
resources, it was essential to undertake a studxjtore the
strengths and weaknesses of community-based graogs
networks in the management of natural resourcekint
policies and local-level practices.



Kumar, Rajeev'; Lal, Nand?* Singh,  Low-temperature thermochronology of the Trans-Hayah

Sandeep and Jain, A.K.%2007. Ladakh batholite has been applied, using fissi@cktr(FT)
Cooling and exhumation of the trans- dating of apatite and zircon separates, to work the
Himalayan Ladakh batholith as exhumation history. Thirty FT apatite samples friie Ladakh
constrained by fission track apatite Batholith provide an excellent constraint on ith@xation at
and zircon agesCurrent Science low temperature ~12C. The oldest apatite ages of 23.1+1.1

92(4): 490-496'Department of Earth  Ma from the Khardung La (5440 m) and 25.4+2.6 Merfithe
Sciences, Indian Institute of TechnologZhang La (5301 m) have been obtained from the kighe
Roorkee, Roorkee 247667, India; uplifted parts of the batholith, while the youngesjes are

’Department of Geophysics, 11.8+1.1 Ma (4038 m) and 9.2+0.9 Ma (3732 m) retbpady.
Kurukshetra University, Kurukshetra Apatite ages from Lyoma-Hanle section are tightlystered
136119, India. [EXHUMATION,; between 17.8 and 12.0 Ma. Elevation profiles ofs¢héwo
FISSION TRACK DATING; sections yield exhumation rates of 0.1 mm/a forKhardung
LADAKH BATHOLITH] La and Chang La sections between 25 and 9 Ma. diti@t)

three cogenetic zircons yielded FT ages of 41.4#2338+3.4
and 31.7+2.7 Ma, indicating a younging of the FB digpm
west of east. These FT data from the batholithcatdi a slow
cooling and exhumation history, as inferred fromvation vs
age FT apatite plots.

Kumar, Rajneesh; Sharma, K.R.; The investigations were carried out to study thiecef of
Dutt, Bhupender and Sharma, S.S. morphological and environmental parameters on e&or
2007.Correlation between yield. The experiment was carried out in Jelly UF&/
morphological and environmental Unprotected Forest of Mashobra Range of Shimla dtore
factors with oleoresin yield in blue Division of Himachal Pradesh. Borehole method pptag was
pine (Pinus wallichianaA.B. used to extract the oleoresin frdPmus wallichiana The trees
Jackson) Journal of Non-Timber having the diameter of 30-35 cm were selected dpping.

Forest Productd4(1): 1-4. Department Highly significant and positive simple correlatiooefficients
of Forest Products and Utilization, Dr. and genotypic and phenotypic correlation coeffisewere
Y.S. Parmar University of Horticulture observed between oleoresin vyield vs. needle lerayti
and Forestry, Nauni, Solan 173230, oleoresin yield vs. height of trees. The correlatistudies

H.P. [CORRELATION CO- between oleoresin yield and environmental factbmved that
EFFICIENT; ENVIRONMENTAL the oleoresin yield was directly correlated witmperature and
FACTORS] negatively correlated with rainfall.

Kundu, S Bhattacharyya, Ranjan; A long-term (30 years) soybean-wheat experiment was
Prakash, Ved; Gupta, H.S!; Pathak, conducted at Hawalbagh, Almora, India to studyéffects of
H.? and Ladha, J.K? 2007.Long-term organic and inorganic sources of nutrients on gyatd trends

yield trend and sustainability of of rainfed soybear(Glycine maywheat (Triticum aestivun
rainfed soybean-wheat system system and nutrient status (soil C,N,P and K) samady loam
through farmyard manure soil (Typic Haplaqguept). The unfertilized plot sopied 0.56
application in a sandy loam soil of the Mg ha' of soybean yield and 0.71 Mg haf wheat yield
Indian Himalayas. Biology and (average yield of 30 years). Soybean respondeadmanic
Fertility of Soils43(3): 271-280. NPK application and the yield increased signifigand 0.87
Vivekananda Institute of Hill Mg ha' with NPK. Maximum yields of soybean (2.84 Mg'ha
Agriculture, ICAR, Almora 263601, and residual wheat (1.88 Mg Hawere obtained in the plots
Uttaranchal?international Rice under NPK + farmyard manure (FYM) treatment, whiotre

Research Institute-India, CG Block,  significantly higher than yields observed undeleotineatments.
National Agriculture Science Centre  Soybean yields in the plots under the unfertilizati the



Complex, DPS Marg, Pusa, New Delhiinorganic fertilizer treatments decreased with tinndereas
110012. [FARM YARD MANURE; yields increased significantly in the plots underNFYM and

RAINFED CROPPING; SOIL NPK + FYM treatments. At the end of 30 years, tctall
FERTILITY; YIELD organic C (SOC) and total N concentrations incréaseall the
SUSTAINABILITY] treatment. Soils under NPK + FYM-treated plots aordd

higher SOC and total N by 89 and 58% in the 0-45soih
layer, respectively, over that of the initial s&tiHence, the
decline in yields might be due to decline in addéaP and K
status of soil. Combined use of NPK and FYM inceelaSOC,
oxidizable SOC, total N, total P, Olsen P, and amom
acetate exchangeable K by 37.8 42.0, 20.8, 30.3), 2;d
52.7%, respectively, at 0-45 cm soil layer compated
application of NPK through inorganic fertilizersoWever, the
soil profiles under all the treatments had a nes lof non
exchangeable K, ranging from 172 kg*hander treatment NK
to a maximum of 960 kg Haunder NPK + FYM after 30 years
of cropping. Depletion of available P and K mighavl
contributed to the soybean yield decline in treatimievhere
manure was not applied. The study also showedattiaugh
the combined NPK and FYM application sustained {tamg
productivity of the soybean-wheat system, incredsaaput is
required to maintain soil nonexchangeable K level.

Kushwaha, Rekha; Pandey, Subedar; The endangered Himalayan plé&ddophyllum hexandrumsyn.

Chanda, Sanjoy; Bhattacharya, P. emodiis inherently slow growing. The plants exhibitaiedd
Amita and Ahuja, Paramvir Singh emergence of functional leaves or hypocotyl dormanc
2007.GAz induced changes in slow  However, on GAtreatment the functional leaves were found to
growing endangered Himalayan emerge at a favorable temperature df2 higher percentage
plant Podophyllum hexandrurmand of seedlings and in a shorter time. Functional dsamerged
hastening of vegetative growthPlant even at 18C, a temperature when hypocotyl dormancy
Groth Regulatiorb1(3): 207-215. generally prevails. A considerable increase inlimehemical

Division of Biotechnology, Institute of parameters related to carbon and nitrogen metabdftarch,
Himalayan Bioresource Technology, sugars and soluble nitrates;samylase and nitrate reductase
Palampur 176061, Himachal Pradesh. (NR) activity], respiration and total dehydrogenasgivity in
[BIO-CHEMICAL PARAMETERS; all the seedling parts also indicated an enhancenoén
FUNCTIONAL/TRUE LEAF metabolic processes as influenced bysGar further growth
EMERGENCE; PODOPHYLLUM and development. Specific leaf area of the greaylembnary
HEXANDRUM; TEMPERATURE leaves increased at @5 probably to meet the carbon and
RESPONSE] nitrogen requirements for new structure formatisfigher
activity of enzymes involved in carbon and mitrogen
metabolism, i.e., NR and-amylase especially at Hbn, the
region of leaf meristematic activity, was furthedicative of
higher metabolism for earlier initiation of rapidegetative
growth. Initiation of reserve accumulation was atéserved at
25°C.



Lalfakzuala, R."; Lalramnghinglova,  Ethnobotanical survey among the tribals inhabitiegtern part
H.! and Kayang, H? 2007. of Mizoram brought to light a number of wild plasgecies used
Ethnobotanical usages of plants in as edibles and as herbal medicine. There are P8s@aecies,
western Mizoram. Indian Journal of ~ which were common throughout the study area. THmlsr

Traditional Knowledges(3): 486-493. utilized 89 plant species for herbal medicine, hpspecies

'Department of Forest Ecology, consumed as wild edible fruit, 33 plant speciesdvétible
Biodiversity and Environmental plants, 8 plant species for pig food, 11 plant msefor fire
Sciences, Mizoram University, Tanhril, wood & for charcoal making and 23 plant speciestifoiber.
Aizawl 796001, Mizoram; The paper enumerates and discusses various ethnaabt

’Northeastern Biodiversity Research  aspects of the plants used by the tribals of Mizora
Cell, Northeastern Hill University, Bijni

Complex, Shillong 793003, Meghalaya.

[ETHNOBOTANY; RARE PLANTS;

TRIBES]

Lavania, S.K.; Singh, Virendra and The study was carried out to standardize the gmpwiedium
Singh, R.P. 2007.Effect of growing for better germination and seedling growth in Hiayaln spruce
media on seed germination and (Picea smithianp The seed germination and seedling growth
seedling quality in Himalayan spruce was assessed in six different growing media. Outheke
(Picea smithianaWall. Boiss.) Indian  growing media, humus medium resulted in maximumd see
Journal of Forestry80(2): 211-214. germination. The collar diameter, seedling lengtedling dry
Department of Forestry, College of  weight and seedling vigour index were also founcimam in
Forestry & Hill Agriculture, G.B. Pant humus growing medium.

University of Agriculture and

Technology, Ranichauri, Tehri

Garhwal, UttaranchalPepartment of

Forestry, D.S.B. Campus, Kumaun

University, Nainital. [COLLAR

DIAMETER; HIMALAYAN

SPRUCE; SEED GERMINATION]

Lone, A Farooqg and Khan, M.A. The present study analyses the impact of vehigdHution on
2007.Analysis of tree vegetation in five dominant trees at three different pollute@siof Srinagar
relation to vehicular pollution in city of Kashmir Valley. Data indicates that the ivas
Srinagar city of Kashmir Valley. physiological parameter viz. chlorophyll-a, chldngf-b, total
Indian Journal of Forestr80(2): 179- chlorophyll, NPK contents, and carbohydrate levéltree
183. Division of Environmental foliage suffered heavy reductions due to pollutstress. The
Sciences, S.K. University of data also indicates that higher per cent reductiare recorded
Agricultural Sciences and Technology, in the foliar samples collected from the tree sgegrowing at
Shalimar, Srinagar 191121, J&K. Athwajan experiencing a suspended particulate méggEM)
[KASHMIR VALLEY; TREE load of 651 mg/ M and NQ concentration of 42 mg/ figThe
VEGETATION; VEHICULAR per cent reductions with respect to control arewewer,
POLLUTION] minimum at other sites like Tourist Reception CenffRC)

and Iddghah which are comparatively less pollutedong the
various trees speciedlatinus orientalis suffered lesser
reductions followed byAilanthus altissima, Salix alba, Ulmus
wallichianaandCeltis australis



Mahajan, A.K."; Sporry, Rob J2; Two-dimensional shear wave velocity investigatisging the
Ray, P.K.Champatf; Ranjan, Rajiv; multi-channel analysis of surface waves helps itjetdteral
Slob, Siefkd and Van, Westen Ceés and vertical variations of shear wave velocityfallew depth.
2007.Methodology for site- response This information is required for predicting the gnal motion
studies using multi-channel analysis response to earthquakes in areas underlain by soiticover.
of surface wave technique in At one such area in Dehradun, at the foothillshef iHimalaya,
Dehradun city. Current Scienc®2(7): shear wave velocities of the near-surface soil wietermined
945-955'Wadia Institute of Himalayan for 50 locations covering almost all representativits with
Geology, 33, GMS Road, Dehradun respect to variation in local geology and geomolqiyn Based
248001, India’Indian Institute of on the average shear wave velocities of the uppan ®f the
Remote Sensing, Kali Das Road, soil, sites located in the south-southwestern amdral part of
Dehradun 248001, Indidinternational the city are predominantly classified as class(T80-360 m/s)
Institute for Geo-information and Earth except a few locations like Clement Town (site A8) and
Observations, Enschede, The Majra (site no. 48), which can be classified as<lI&’ due to
Netherlands. [MULTICHANNEL very low shear wave velocity, in accordance wite NEHRP
ANALYSIS OF SURFACE WAVES; 1997 provision. The northern part of Dehradun shgws high
SHEAR WAVE VELOCITY; SITE- velocities, ranging from 300 m/s at the surfacetwe than 700
RESPONSE STUDIES] m/s at depth of 30 m. These sites located in thth@m and
eastern parts of the city with average shear walecity (V)
values more than 360 m/s have been classifiedaas tT’ site
(360-760 m/s). The characteristic period estim&eeach site
of the soil column varies from 1.5 to 3.12 Hz. Rhsm the
shear wave velocity, input motion, static and dyicgonoperties
of different soil layers, site-response spectruchamplification
functions have been derived. The response speduggests
spectral acceleration value for two-storey strieguof 3 to 8
times higher than the peak ground acceleratioheabéed rock
level, i.e. 0.05g. The analysis also suggests peghlification
at 3-4, 2-2.5 and 1-1.5 Hz in the northern, cerdrad south-
southwestern parts of the city respectively.

Majumdar, B.; Kumar, Kailash; Effect of Five Agroforestry Systems (AFS) on saibperties
Venkatesh, M.S. and Bhatt, B.P. and forms of nitrogen was studied 15 years after #doption,
2007.Long-term effect of various comparing with natural forest (to serve as contbl¥ame age
agroforestry systems on soil group in an Acidic Alfisol of Meghalaya. The soiHpwas
characteristics and forms of nitrogen maintained in all the AFS except silvi-horti-pasiasystem, but
build up in acidic alfisol of the same system registered maximum organic carbotertt

Meghalaya Indian Journal of Forestry (2.19%), while agrisilviculture and agrihorticultur AFS
30(1): 15-20. Division of Soil Science, recorded lower organic carbon content comparednitral. The
ICAR Research Complex for NEH base saturation percentage and effective actiorhaege
Region, Umiam 793103, Meghalaya. capacity (ECEC) were higher by 6.5 to 63.6 and 28.311.7
[AGROFORESTRY SYSTEM,; SILVI- per cent, respectively, over control in differenE® All the
HORTI-PASTORAL,; SOIL systems except multistoreyed AFS had higher valaks
CONSERVATION] different forms of acidity as compared to conrolltiétoreyed
AFS registered maximum values of available NN, NO; -
N and mineral N among all the systems, althoughl tbt
content was quite low (0.18%) as compared to oflystem
such as control (0.19%), agrihorticulture and kivtipastoral



Majumdar, B.; Venkatesh, M.S. and
Kumar, Kailash 2007.Forms of
phosphorus and soil acidity in
different land management systems
of Meghalaya Indian Journal of
Forestry30(2): 127-134. Division of

AFS (0.20%) indicating, higher rate of N minerafiaa in this
system. Organic carbon, ECEC, exchangeable baskbame
saturation had positive correlation with all forwisN and all
the forms of N were significantly correlated withch other.

Distribution pattern of different forms of phospbsrand acidity
were studied in surface soil samples collected fimmortant
land management systems viz., Bun cultivation, aoar
cultivated land and Natural forest on hill slopdsRi-bhoi

District, Meghalaya. Total, exchangeable and pHeddpnt
acidities decreased after closed burning of plamnass under

Soil Science, ICAR Research ComplexBun farming, maximum decrease (87%) being recoritted
for NEH Region, Umroi Road, Umiam exchangeable acidity, but the values of aciditié=y &wo years

793103, Meghalaya. [LAND
MANAGEMENT; PLANT BIOMASS,;
SOIL ACIDITY]

Mathew, John'; Jha, V.K.? and
Rawat, G.S® 2007 Weight of
evidence modeling for landslide
hazard zonation mapping in part of
Bhagirathi valley, Uttarakhand.
Current Scienc®2(5): 628-638.
'Regional Remote Sensing Service
Centre (ISRO), Dehradun 248001,
India; ?Indian Institute of Remote
Sensing (ISRO), Dehradun 248001,
India; *Department of Geology, HNB
Garhwal University, Srinagar 246174,
India. [GIS; LANDSLIDE HAZARD
ZONATION; WEIGHTS OF
EVIDENCE]

Mehra, T.S.; Raina, R.; Chand,
Romesh and Sharma, Yashpa2007.
Seed germination studies in
Picrorhiza kurroaroyle ex benth., a
high value endangered medicinal
speciesJournal of Non-Timber Forest

of Bun cultivation were in the same range to thetral values.
Soils under terrace land recorded the highest sadtiall kinds
of acidity. Closed burning under bun cultivationsuted
manifold increase in Ca-P and Saloid-P and 38.3 qast
increase in Fe-P while Al-P decreased by more thdimes.
The dominant forms of inorganic P were Fe-P, rezhictoluble
P and occluded-P (97%) and existed in the ordeeddictant
soluble P> occluded P> Fe-P under various landystems on
sloppy lands.

Weights of evidence method, which is basically Bagyesian
approach in a log-linear form, using the prior ftaibity of
occurrence of an event like landslide, helps ta fout its
posterior probability based on the relative conuttitms of
evidential themes, which are influential in cregtislope
instability. In the present study, this method basn used to
find out the probability of occurrence of landsider unique
combinations of evidential themes and to prepatendslide
hazard zonation map of part of Bhagirathi vallejtatAkhand,
within a Geographic Information System environment.
Lithology, structure, slope, slope aspect, landlaisé cover,
drainage and distance to road are the evidentiamés
considered in the study. The model has been fusthkdlated
using receiver operator characteristic curve aimlyshich
shows an accuracy of 84.6%.

Treating seeds dPicrorhiza kurrog an important endangered
temperate medicinal plant, with 150 ppm G3ér 24hrs resulted

in maximum germination percentage of 68%. Seedlgigsild

be allowed to remain in the nursery beds for atleae season
by which they develop enough rootstock to withstand
transplantation shock. Approximately 40-50g seedetquired

Products14(2): 155-159. Department offor raising nursery for one hectare area.

Forest Products, Dr. YSP University of

Horticulture and Forestry, Nauni, Solan

173230, Himachal Pradesh.
[MEDICINAL PLANT; SEED



GERMINATION]

Mehta, P.S. and Bhatt, K.C.2007. Transmission of traditional knowledge from one gatien to
Traditional soap and detergent another is a vital tool for assessing the evolutdnhuman
yielding plants of Uttaranchal. Indian civilization. Rural communities, particularly inghhilly areas
Journal of Traditional Knowledgé(2): have developed various techniques for utilizatidnptants
279-284. National Bureau of Plant according to their needs. There are a number oft gpecies
Genetic Resources, Pusa Campus, Neused as soap and detergent in the hilly areas,ewdmmress to

Delhi 110012. [BHOTIYA,; market is not possible. Now, due to change in secanomic
JAUNSARIS; TRADITIONAL and cultural conditions of these communities, thegve
KNOWLEDGE; TRADITIONAL abandoned the traditional use of plant speciessé&prently,
SOAP] the existing traditional knowledge in respect tanpluses has

disappeared. In view of this, an attempt has beadento

document the plant species used as soap and ddtaérge
Uttaranchal and local processing techniques witha@m to

preserve the centuries old traditions of the sgciet

Mir, G.M. and Wani, Manzoor A." Walnut Weevil Alcides porrectirostrisMarshall is potentially
2007.Bionomics of walnut(Juglans important pest occurring at Karnah belt of Kashwaiitey. The
regiaL.) Weevil Alcides porrectirostris pest causes serious damages with varying levetiiffatent
Marshall curculioniidae: Coleoptera.  places in Karnah. The grubs bore through the $&fl of the
Indian Journal of Forestr0(3): 361- Walnut fruit, feed on the nut meat turning it into black
366. Division, of Entomology, S.K. powdered mass. The grubs under go pupation inbeldruit
University of Agricultural Science and during first generation while as'“2generation pupated in the

Technology, Shalimar, Srinagar rind of the fruit. The severity of damage recordestween
191121, J&K; Directorate of 38.39% at Bogh Bhalla and 32.96% at Tangdar. Tisé qeer
Horticulture, J&K Government, winters as adult in plant debris.

Srinagar, J&K. [KASHMIR VALLEY;
POLLINATION; WALNUT]

Mughal, A.H.; Mughloo, Javeed and A nursery trial ofPinus wallichianaand Cupressus torulosa
Zaffar, Naseem2007.Effect of sowing with nine different sowing dates spread over autumnter and
dates on the germination and seedling spring was conducted during 2002-2003. Germinatiaase of

growth of Pinus wallichianaand Pinus wallichianawas better where seeds were sown in the
Cupressus torulosdndian Journal of month of February, but irCupressus torulosagermination
Forestry30(3): 295-298. S.K. during December, February and first fortnight of ritka was
University of Agricultural Sciences and uniform. Survival percentage of seedlings was mninreeeds
Technology, Srinagar, J&K. sown in the month of February. Time taken for cagtiph of
[GERMINATION; NATURAL germination decreased as sowing proceeded frommauto

CONDITION; SEEDLING GROWTH] spring. Seedling development in terms of height diagneter
was better in seeds sown on™1& November (autumn), but
seedlings obtained from™1February sown seeds are also of
comparable good quality. The study concluded thairder to
get good germination, better survival, good quadieedlings
and cost effective nursery seed should be sowmeimtirsery in
the first fortnight of February (winter), instead sowing in
autumn season as in normally practiced.



Nagar, D.P. and Ballabh, Basant
2007.Cassia toraLinn. (Fabaceae):
An incredible new record from
Ladakh. Indian Journal of Forestry
30(2): 227-228. Field Research
Laboratory (DRDO), Leh, Ladakh,
J&K. [CULTIVATION; FOOTHILL;
LADAKH]

Nath, Virendra; Asthana, A.K. and
Sahu, Vinay 2007.Fabronia secunda
Mont. - A new addition to western
Himalayas. Indian Journal of Forestry
30(3): 353-354. Bryology Laboratory,
National Botanical Research Institute,
Lucknow 226001, U.P.
[BRYOFLORA; ECOLOGICAL
CONDITIONS]

Nayital, R.K.; Sharma, Rahul,
Chand, Tara and Kumar, Naresh
2007.Seed maturity indices of
sandalwood(Santalum albumL.) in
Himachal Pradesh Journal of Non-
Timber Forest Product$4(1): 41-44.
Department of Silviculture and
Agroforestry, University of Horticulture
and Forestry, Nauni 173230, Solan,
Himachal Pradesh. [GERMINATION;
GRAVITY; MOISTURE CONTENT]

Nazir, Tahir*; Uniyal, A.K.* and
Todaria, N.P.*" 2007 Allelopathic
behaviour of three medicinal plant
species on traditional agriculture
crops of Garhwal Himalaya, India.
Agroforestry Systen&9(3): 183-187.

Cassia toraL. has considered to be widely distributed in the
tropics of both the hemisphere. In India, it is trilisited
throughout the tropical plains, Andaman and Nicdbknds to
the foot hills of Himalaya. In present work, theesies is first
time reported from Ladakh, which is most elevatad a
extremely cold province of India.

During a recent study, plants Bbronia secundaMont. have
been encountered from Govindghat (Valley of Floydws the
first time, which is a new addition to the bryo#ioof Western
Himalayas. Plants usually grow on tree trunks amd a
characterized by its minute size, occurring in deogshions
with creeping stems, possessing uniformly foliatanbhes,
oblong-lanceolate leaves, narrowed into a hair Ip@nt,
margin dentate below; costa single, reaching updoniddle of
leaf; seta smooth, capsule erect, ovoid; sporaselygapillose
with occasional lamellate marks.

An investigation was carried out to determine tk&cé maturity
stage inSantalum albumThe results revealed that the moisture
content and specific gravity decreased with theaadement of
maturity. At maturity, moisture content and specifjravity
came down from 50.29 to 35.79 per cent and 1.11.08,
respectively during Season I. Whereas, in Seasdhdifall in
the respective values was from 55.88 to 34.28 @et and 1.07

to 1.03, respectively. At this stage the colouthsf fruits was
red and grayish purple. Among the different coitectates, %
week of April (Season 1) and'veek of November (Season II)
were found best as they gave the maximum germimatio
percentage and germination value during Seasdb.44% and
12.13%, respectively) and Season 1l (64.00% and 792,
respectively). Fruits/seeds collected from treegnigal0-15 cm
diameter gave excellent germination than otherstii¢h 5-10
cm and >15 cm diameter.

Allelopathic behaviour of three medicinal herbs.Rheum
emodi, Saussaurea lappand Potentilla fulgens on some
traditional food crops was examined. Germinationathfthe
traditional food crops was reduced significanthdenaqueous
extracts ofS. lappaand P. fulgensbut radical and plumule
growth of Amaranthus caudatuand Eleusine coracanavas

'Department of Forestry, HNB Garhwalreduced significantly under aqueous extracts of thiee

University, P.O. Box 59, Srinagar,
Garhwal 246174, UttaranchaPresent
address: Department of Agroforestry,

medicinal species. For marginal farmers sole medigdlants
cultivation is not possible, therefore, medicindnts based
agroforestry is being propagated.



Institute of Agriculture Sciences,
Bundelkhand University, Jhansi, U.P.
[ALLELOPATHY; MEDICINAL
SPECIES; POTENTILLA FULGENS;
SAUSSAUREA LAPPA]

Negi, P.S and Hajra, P.K.2 2007.
Alien flora of Doon Valley, Northwest
Himalaya. Current Scienc®2(7): 968-
978.'Wadia Institute of Himalayan
Geology, 33, GMS Road, Dehradun

248001, India®No. 29/6A, Inder Road,

Dehradun 248001, India. [ALIEN
FLORA; DOON VALLEY; WOODY
AND HERBACEOUS SPECIES]

Negi, P.S.; Sharma, Sandeep;
Thakur, K.S. and Kumar, Surinder
2007 .Performance of Withania
somnifera(Linn.) plants under
various spacings in lower
temperature region Journal of Non-
Timber Forest Product$4(1): 37-39.
Himalayan Forest Research Institute,

This communication is an attempt to prepare anotgate
account of alien/exotic flora of the Doon Valley.otB
herbaceous and woody species are considered anarilge,
habit, and families are investigated along with thacio-
economic and ecological relevance of a few spebigeng this
study, 308 woody and 128 harbaceous exotic spevezs
identified and enlisted from various localities aBfl61% of
these are of American origin. Interestingly, thatistical ratio
of alien species was 45.69% for woody flora, whtlevas
investigated 19.4% for herbaceous species. Thiativel
proportion of exotic and native elements is irretipe of
28.8% endemic dicot species in Indian Himalaya 4086
exotics in the entire Indian flora. However, thewtence of
the present share of alien species and their hiaatran cannot
be considered safe for native and endemic florais Ti&
especially true of Doon Valley, which is part ofetimega
Himalayan “hotspot' belt and is globally designdtedpriority
of conservational activities in India.

An experimental trial was conducted under nursendion in
Shimla hills of Himachal Pradesh to study the glowt
performance and effect of different spacings ongtwvth of
Withania somniferaThe present investigation showed that the
average height of the seedlings decreased in tbeselings,
which were spaced widely, while the average nunobahoot,
survival percentage and root biomass increased hoset
seedlings which were spaced widely and it decremselbsely

Conifer Campus, Panthaghati, Shimla, spaced seedlings. The study also indicated iN#&hania
Himachal Pradesh. [ROOT BIOMASS; somnifera seedlings could be successfully grown in lower

SEEDLING]

Negi, Viraj Man; Dutt, Bhupender
and Chauhan, N.S2007.Threatened
medicianl and aromatic plants of
Sangla Valley in Himachal Himalaya
- Causes and remediednternational

temperate regions of Shimla hill.

India has been identified as one of the top twetega diversity
countries in the world having 47,000 flowering ptaand 6,500
vertebrate animal species. India is ranked sixthhfving the
largest number of threatened plant species. Apprataly 70%
of India's medicinal plants occur in tropical regowhereas in

Journal of Ecology and Environmental temperate and alpine areas their occurrence isttess 30%,

Science83(2&3): 219-223.

but they include species of high medicinal valueithWhe

Department of Forest Products, Dr Y.Sincreasing patronage of herbal medicines and greducts and

Parmar University of Horticulture and
Forestry, Nauni 173230, Solan, H.P.
[AROMATIC PLANTS;
CONSERVATION ASSESSMENT;
CRITICALLY ENDANGERED]

the establishment of various industries like hydwegr
projects, there is an urgent need to conserve tienaic
diversity of medicinal and aromatic plants befarie iviped out.
Keeping in view, the dual objectives of conservatiand
sustainable utilization of medicinal and aromatignp wealth,



Nimkar, Ashish U.; Sharma, Kulwant
Rai and Nimkar, Soniya A.2007.
Genetic veriability in wood and
oleoresin characteristics of high resin
yielders in Chir pine (Pinus
roxburghii sargent) Indian Journal of

the present study was carried out in Sangla Vailfellinnaur

District (Himachal Pradesh). The study area, bodnoie the
Southwest by the Dhaula Dhar and on the Northegastebhuge
Raldang Peak of the great Himalaya, supports aanchdiverse
flora of threatened species of medicinal and arienalants.
The paper highlights a total of 26 threatened ssetielonging
to 16 families and 22 genera of which 5 speciescdtieally

endangered, 7 endangered and 14 are vulnerablealises of
threats as well as possible remedies for their eroation are
discussed.

Genetic variability in wood and oleoresins traifstwenty six
high resin yielders (HRYs) and ten check treesPafius
roxburghii was studied. These traits were quantitatively
measured for bark percentage of wood, specific ityraof
wood, tracheid length, cold and hot water solublizaetives,
alcohol-benzene extractives, lignin and holocelalpercentage

Forestry30(3): 251-254. Department ofof wood, number of resin ducts, diameter of resiotgl needle

Forest Products, College of Forestry,
Dr. Y.S. Parmar University of

length, needle thickness, turpentine percentagifgpgravity
of tupentine, relative flow rate of turpentine, iropercentage,

Horticulture and Forestry, Nauni, Solanspecific gravity of rosin and ash percentage ofintro§he

173230, Himachal Pradesh.
[CHIRPINE; GENETIC GAIN;
GENETIC VARIABILITY]

Pande, P.C"; Tiwari, Lalit * and
Pande, H.C? 2007 .Ethnoveterinary
plants of Uttaranchal - A review.
Indian Journal of Traditional
Knowledges(3): 444-458'Department
of Botany, Kumaun University, SSJ

highest heritability was observed for hot water ubtd

extractives, lignin percentage of wood and rosinc@atage
followed by bark percentage of wood, cold waterubta

extractives and turpentine percentage. The maxirgenetic
advance was recorded in rosin percentage followedtighin

percentage of wood. The highest genetic gain wésireal in
bark percentage of wood preceded by number of mhsats
whereas; phenotypic and genotypic coefficient ofat®on was
highest in number of resin ducts followed by bagkcentage of
wood. Hence, bark percentage of wood, tracheidtterapld

and hot water soluble extractives, lignin perceataf) wood,
number of resin ducts, diameter of resin ductsdlieekength,
turpentine and rosin percentage should be consida®
effective parameter for the selection of high regielders
(HRYSs) inPinus roxburghiiSargent.

The study reveals that the people of the Uttardnsfade use
364 plants species in ethnoveterinary practiBbstiyas, Boxas,
Tharus, JaunsariandRhajisare the tribal groups inhabiting in
Uttaranchal. Analysis of data indicates that infation on 163
plants is significant as it provides some new imfation of the
ethnoveterinary uses. The study is expected toigeolasic

Campus, Almora 263601, Uttaranchal; data for further studies aimed at conservation raflitional

“Botanical Survey of India (NC),
Dehradun, Uttaranchal.
[ETHNOVETERINARY PRACTICES,;
MEDICINAL PLANTS; ECONOMIC
WELFARE]

medicine and economic welfare of rural people at skudy
area.



Pandit, M.K."; Sodhi, Navjot S

Koh, Lian Pin® Bhaskar, Arun® and
Brook, Barry W. * 2007.Unreported
yet massive deforestation driving loss
of endemic biodiversity in Indian
Himalaya. Biodiversity and
Conservatiorl6(1): 153-163'Centre
for Inter-disciplinary studies of
Mountain & Hill Environment,
University of Delhi, Academic

Deforestation is a primary driver of biotic extilmets in the
tropics. The impacts of deforestation in tropicaydiversity
hotspots are of particular concern because thgsengecontain
high concentrations of globally endemic specieswéier, the
effects of large-scale deforestation on nativeasiotithin the
bio-diversity hotspot of Himalaya remain poorly dawented.
Here we report on an alarming trend of deforestatio the
Indian Himalaya and project the likely consequémtidinctions
of endemic taxa (species and subspecies) by 2l@3sa@a
broad range of taxonomic groups, including gymnosge

Research Centre Building, Patel Marg, angiosperms, fishes, amphibians, reptiles, birdd,raammals.

Delhi 110007 Department of
Biological Sciences, National
University of Singapore, 14 Science

With the current level of deforestation, by 2100yabout 10%
of the land area of the Indian Himalaya will be e@ad by
dense forest (>40% canopy cover) - a scenario ishaddmost

Drive 4, Singapore 117543, Republic o quarter of the endemic species could be wipegdimeitiding
Singapore’Department of Ecology and 366 endemic vascular plant taxa and 35 endemichmite

Evolutionary Biology, Princeton
University, 106A Guyot Hall,
Princeton, NJ 08544-1003, USA;
“School for Environmental Research,
Charles Darwin University, Darwin
0909 NT, Australia.
[DEFORESTATION; ENDEMIC
SPECIES; SPECIES-AREA
RELATIONSHIP]

Philip, G. and Virdi, N.S. 2007 .Active
faults and neotectonic activity in the
Pinjaur Dun, northwestern Frontal
Himalaya. Current Scienc®2(4): 532-
542. Wadia Institute of Himalayan
Geology, 33, Gen. Mahadeo Singh
Road, Dehradun 248001, India.
[ACTIVE FAULTS; FRONTAL
HIMALAYA; NEOTECTONICS;
PINJAUR DUN; REMOTE SENSING]

Prakash, Dhart; Upadhyaya,
Garima®; Singh, B.N.:; Dhakarey,
Ruchi®; Kumar, Sandeeg and Singh,
K.K.?22007.Free-radical scavenging
activities of Himalayan
Rhododendrons Current Science

taxa. We also show that inaccurate reporting afdocover data
by governmental institutions can result in undémeions of

the biological impact of deforestation, as well E&tential

miscalculations in land-use decisions (e.g., thestaction of

hydroelectric dams). Large-scale conservation effancluding

forest protection and reforestation, are urgentdgded to avoid
the impending deforestation-driven biodiversitysies in the
Himalaya.

Manifestation of ongoing active tectonics in themidiayan
foothill region is evident from a number of majdr>7.5 great
earthquakes 8), which occurred within the last century or so
besides the recurrent seismic events of moderatgitade.
Active faults of the Himalaya are significant iretlstudy of
active tectonics because displacements along tedect the
continued tectonic movements. The present studis deith
morpho-structural analysis using remotely sensed déong
with selected field investigations in delineatingawntraces of
active faults in the Pinjaur Dun of the northwesté&rontal
Himalaya. Fault scarps with heights varying fronio525 m
observed along the faults are indicative of longmte
uplift/deformation in the current tectonic regimedacumulative
slip along them. These active faults are signatof€xuaternary
tectonics in the zone between the Main Boundarydth(iMBT)
and the Himalayan Frontal Thrust.

Reactive oxygen species can damage cellular biauiele
leading to degenerative diseases. Phenols, a rgepoip of
phytochemicals with antioxidant properties, carpliehctivate
them. To find the antioxidant potential of the genu
Rhododendron its 21 species were studied for their total
phenolic content (TPC), flavonoids and antioxidaativity



92(4): 526-531'Nutraceutical (AOA). TPC varied from 37.3 to 208.9 mg/g, flavad®ifrom
Chemistry Laboratory, National 11.5to 137.1 mg/g and AOA from 30.4 to 97.&Rnbbaileyii, R.
Botanical Research Institute, Lucknow camellieflorum, R. campanulatum, R. ciliatum, R.
226001, India’G.B. Pant Institute of  cinnabarinum, R. grifffithianum, R. lepidotum, Rveum, R.
Himalayan Environment and sallignumandR. virgatumwere found to have high TPC (91.4-
Development, Sikkim Unit, Pangthang-208.9 mg/g), AOA (71.5-97.4%) and free radical scang
Gangtok, P.O., Penlong 737102, India.activity, as evident from their low Lk (inhibitory
[ANTIOXIDANT ACTIVITY; FREE concentration, 0.07-0.19 mg/ml), low E&C (efficiency

RADICALS; RHODODENDRON,; concentration, 3.28-8.26 mg/mg), and high ARP (aatiical
SCAVENGING; TOTAL PHENOLIC power, 12.10-30.48), compared to reference standgrd
CONTENT] griffithianum, R. lepidotumand R. virgatum showed better

ferrous-ion chelating capacity and inhibition of pidi
peroxidation than that of standards, BHT and quigxc&hey
also showed better reducing power and inhibitiomath site-
specific and non site specific hydroxyl radicaldtined
deoxyribose degradation than those of other spedies
camellieflorum, R. campanulatum, R. griffithianuni.
lepidotum and R. virgatum were potential scavengers of
superoxide anions and also showed significant gtiote of
DNA damage induced by free radicals. Promising isgewere
also subjected to HPLC and MS/MS, which showed the
presence of phenolic acids (gallic, caffeic, chimmic, ellagic
and protocatechuic acids) and flavonoids (querckéiampferol
and rutin).

Rathi, G.;; Sangode, S.3.% Kumar, We present here magnetic fabric studies in a higérgy
Rohtash' and Ghosh, Sumit K? 2007. palaeochannel sequence of Nagri Formation (Latecéfie) of
Magnetic fabrics under high-energy  the Siwalik Group in the Himalayan Foreland Bashetailed

fluvial regime of the Himalayan studies on 47 well-exposed sites of primary sediargn
Foreland Basin, NW Himalaya structures from a 1800 m thick sedimentary sucoasan
Current Scienc®2(7): 933-944'Wadia Dehradun Sub-basin are made using anisotropy ohetieg
Institute of Himalayan Geology, susceptibility (AMS), rock magnetism, petrographynda
Dehradun 248001, Indi&resent thermomegnetic (fabric enhancement) analysis. Tinmeiple
address: Department of Geology, susceptibility ellipsoid axiK,) is sub-parallel to the palaeoflow
University of Pune, Ganeshkhind, Puneadirection due to anisotropy resultant of (i) poodyiented
411007, India. [ANISOTROPY; ferrimagnetic grains, and (ii) fairly well-orientgghramagnetic
HIMALAYAN FORELAND BASIN; mineral matrix. Thermal enhancement of fabrics pritp
MAGNETIC SUSCEPTIBILITY; indicates oxidation of pre-existing antiferromagmetand
NAGRI FORMATION; SIWALIK] paramagnetic minerals along bedding planes intnitajof

ferrimagnetic oxides, resulting in the enhancenoémtegree of
foliation. This study indicates an extra-sensithagure of the
AMS to the paramagnetic matrix, giving rise to auteant
anisotropy that depends on the ratio of ferrimagnéd

paramagnetic minerals, their grain size, grain ggopmenergy
conditions and stream power. These factors indtgrgoverned
by the hydrodynamic response to tectonic and ciin@ltanges
in the hinterland and basin. Thus we suggest gegreélity of

magnetic fabrics as a high-resolution approach uantify

fluvial responses to tectonic and climatic changes.



Saha, R: Tomar, J.M.S.* and Ghosh,
P.K.? 2007 Evaluation and selection
of multipurpose tree for emproving
soil hydro-physical behaviour under
hilly eco-system of north east India
Agroforestry Systen®9(3): 239-247.
'Division of Water Management, ICAR
Complex for NEH Region, Umroi
Road, Umiam, Shillong, Meghalaya
7931037 Division of Agroforestry,
ICAR Complex for NEH Region,
Umiam, Shillong, Meghalaya 793103.
[BIO-AMELIORATION; HILLY
ECO-SYSTEM; SOIL PHYSICAL
PROPERTIES; TREE SPECIES]

Salick, Jar; Amend, Anthony™#
Anderson, Danicd; Hoffmeister,

Kurt % Gunn, Beé and Zhendong,
Fang' 2007.Tibetan sacred sites
conserve old grown trees and cover in
the eastern HimalayasBiodiversity
and Conservatiod6(3): 693-706.
Missouri Botanical Garden, P.O. Box
299, St. Louis, MO 63166Department
of Botany, University of Hawai'i at
Manoa;Washington University in St.
Louis; “Shangri-La Alpine Botanical
Garden, Zhongdian, China.
[CONSERVATION; SACRED SITES;

Soil hydro-physical behaviour was studied undefgear old
agroforestry plantation consisting of five multipase tree
species (Pinus kesiyaRoyle ex-Gordon,Alnus nepalensis
D.Don, Parkia roxburghiiG.Don, Michelia oblongawall. and
Gmelina arboria Roxb.) maintained under normal
recommended practices at Indian Council of Agrigalt
Research Complex, Umiam, Meghalaya, India. Thevaas to
select tree species, which could act as betteatneliorant as
well as provides higher economic return in highigichded soil
of northeastern hill region of India. A site withouegetation
(no tree) nearby the plantation was also selectecbatrol for
comparison. Soil samples for various hydro-physaalysis,
were taken from 0-15 and 15-30 cm soil depth astamce of 1
m from respective tree species during wet and dasan of
2003-2004. No appreciable differences in relatigatents of
textural separates of sand, silt and clay were rebdeamong
various tree covers. Surface cover with constaatt llger fall
and extensive root system increased soil orgamimooahelped
in better soil aggregation, improved water transmiy and
infiltrability and in turn, reduced soil erosion the present
study. However, due to variation in quantity offlé&ter fall
and root biomass, these parameters differed ameagpecies.
Of the tree species). kesiya, M. oblongand A. nepalensis
were found to be rated best for bio-amelioratios@ls as these
tree covers has more root and shoot biomass anel litter fall
compared to other species. However, considering botber
production and improvement in hydro-physical bebawiM.
oblongawas found best among the tested tree species. The
study, thus, suggested that inclusion of tree spéti oblonga
in agroforestry system is a viable option for nalfuesource
mangement and could sustain long-term soil prodtgtin a
highly degraded soil of this region as well asffuwd security
of the resource poor people of North East India.

Khawa Karpo in the eastern Himalayas is a mountain
considered sacred throughout Tibet and is internaliy
recognized as a global biodiversity hotspot. Numeyiareas
within this landscape are considered “sacred' eyirttligenous
Tibetans of the region, who interact with thesessin wasys
potentially beneficial to conservation. Our predotemote
sensing study indicated that sacred sites are faurbitats
with greater species richness, diversity, and ersfanthan
randomly selected non-sacred sites. This study iexmrthe
role of sanctity in biodiversity conservation withhabitats in
the Khawa Karpo region by pairing plots within teame
habitats in sacred and non-sacred areas. Undensobnyess,
diversity, cover, and number of useful speciemaasured; for
trees, richness, diversity, cover, and density @asured.



ETHNOBOTANY; TRADITIONAL Results indicate that within habitats sanctity does affect

KNOWLEDGE] understory plant communities; however, within sdcegeas
trees are largglp = 0.003) and forests have greater cayer
0.003 than non-sacred areas. Our results indicate \iletreas
placement of sacred areas and preservation ofatagetover
affects useful plants, biodiversity and endemisithiw habitats
sacred sites preserve old growth trees and fotesttwe. In
sum, Tibetan sacred sites are ecologically uniguaeimportant
for conservation on varying scales of landscapejncanity,

and species.
Sankhayan, Prem L.; Gera, Mohit A dynamic linear programming bio-economic modalsed for
and Hofstad, Ole2007.Analysis of analyzing vegetative degradation, measured as s®ifngs, in

vegetative degradation at a village various land use units including cultivated land dorests by
level in the Indian Himalayan state of following a systems approach at a village levelAmigad

Uttarakhand- A systems approach by watershed of Indian Himalayan state of Uttarakhdin main
using dynamic linear programming aim is to investigate the effects of alternateqyotegimes, such

bio-economic modelinternational as, introduction of improved energy sources fokkampand for
Journal of Ecology and Environmental meeting other energy needs; substitution of exstiocal
Science$3(2&3): 183-195. livestock breeds with high milk yielding livestotkeed, and

Department of Ecology and Natural  introduction of high yielding varieties of main ayidtural
Resource Management, Norwegian  crops. The model horizon extended over the peri@@b 2o
University of Life Sciences (UMB), 2030 and the model was calibrated to ensure tleatrdbults
P.O. Box 5003, N-1432 As, Norway. represented the ground realites. The model saenari

[BIO-ECONOMIC MODEL; incorporating policy option of increased use of ioyed energy
AGRICULTURAL CROPS; BIOGAS sources along with substitution of local cows bység cows
PLANTS; ENERGY SOURCES; appeared most effective in reducing vegetative atgion.
HOUSEHOLD INCOME] Increased use of improved energy sources alonefouasl to

be the next most effective policy option in combgtithe
problem of vegetative degradation. Introductiomigh yielding
varieties of main crops led to more vegetative aégtion as
compared to that in the base model scenario duedtaction in
the amount of crop by-product due to lower by-patfmain
ratio for high yielding varieties of main crops eempared to
that for the local varieties. This led to increased of tree lops
as a source of animal fodder. The model scenapiesenting
replacement of local cows by Jersey cows led tmerease of
32.69% in net present value of households' incontk thus
appeared to be the most promising policy optiolipvi@d by
introduction of improved cow breeds in combinatiith the
use of improved sources of energy. The introductain
improved energy sources alone resulted in 3.34%inden
incomes due to increased expenditure requirechétaliation of
biogas plants and/or for purchase of LPG connestion

Savitri and Bhalla, Tek Chand2007. Himachal Pradesh presents anthropological, cujtural
Traditional foods and beverages of  environmental and topographical diversity. Itseefion is seen
Himachal Pradesh Indian Journal of in the variations of architecture of houses, clighstyles food
Traditional Knowledges(1): 17-24. and food habits. The variations in availabilityrafv materials,



Department of Biotechnology, environmental conditions clubbed with the time ddst

Himachal Pradesh University, Summertraditional knowledge and wisdom have made the Ipeop

Hill, Shimla 171005, Himachal Pradeshdifferent regions of this hill state to formulatgevelop and

[SOCIO-CULTURAL; perpetuate the consumption of a wide range ofttoaudil foods

TRADITIONAL BEVERAGES; and beverages unique to its places since &jextooru, siddu,

TRADITIONAL FOODS; TRIBES] marchu, seera, chilra, manna, aenkadu, sepubatanue, doo,
baari, dosha, malpude, babroo, bedvin roti, madréthati,
churpa, sura, chhang, kinnauri, angoori, chulligty arak/ara,
rak, chukhand pickles (e.g. brinjal, lingri, bidana, peapbar,
palm, tomato, bottle gourd, etc.) made from differeuits and
vegetables, etc. are some popular traditional mtsdihat are
unique to the tribal and rural belts of Himachad&sh. Some
of these products, e.¢phatooru, chilraand tchati constitute
staple food in rural areas of the state while attage prepared
and consumed during marriages, local festival apecial
occasions, and form part of the socio-cultural difdnill people.
However, the production of these foods and beveregeargely
limited to household level.

Sharma, Neelam; Singh, Lokender; = Weeds have a direct effect on crop yields when twypete
Joshi, S.P. and Manhas, RajesB007. with the crop for nutrients, moisture and light. it found
Dominance, diversity and species infested with a variety of ways, which compete witle crop
composition of the weeds of Rice crop and often cause losses in grain yield ranging f@d30%.
in Doon Valley. Journal of Non-Timber During this study dominance, diversity and spec@sposition
Forest Productd4(1): 63-69. Ecology of the weeds of Rice field in Doon Valley was saatli The
Research Laboratory, D.A.V. (P.G.) study was conducted in the various Villages vizb®Rgrh,

College, Dehradun 248001, Doctorganj and Bawanpur of the Vikasnagar blockDafbn
Uttarakhand. [CROP YIELDS; Valley in the month of August and September. A ltafa24
DIVERSITY INDEX; GRAIN YIELD; weeds of rice fields were recorded in the selectdds.
MOISTURE CONTENT] Lindernia anagallis, Cyperus iriand Echinochloa colonaare

the dominant weed species in the month of Augugh tihe
highest VI values (73.36, 57.69 and 67.45) in Rph,
Doctoganj and Bawanpur respectively. Meanwhile, in
September the highest VI values (65.84, 53.66%h86) were
reported for weed speci€aesulia axillaris, Cyperus difformis
andFimbristylis miliaceafor the selected villages of Vikasnagar
block of the Valley. Maximum diversity 2.54 was ogfgd in
the village Doctorganj during the month of Septembe

Sharma, Rajesh; Kumar, Sanjeev; Genetic parameters were estimated from 7-yr oldnope
Thakur, K.S. and Kumar, Surinder pollinated progeny test of Shisham. The result caigid
2007.Estimates of genetic parameters presence of significant amount of genetic variationthe
from an open pollinated progeny test materials studied. Height, diameter and basalwesa found to

of Shisham(Dalbergia sissodroxb.).  be under the control of additive gene action aslenged by
Indian Journal of Forestrg0(3): 273-  their high values of individual tree heritabilifijhe genetic gain
278. Himalayan Forest Research values followed a similar trend. Height, diameted &dasal area
Institute, Conifer Campus, Panthaghatiexhibited positive and significant genetic corrielat Of the 25
Shimla 171009, Himachal Pradesh.  clones tested 13 (UPGONP-74, UPGONP-29, UPGONP-149,
[CORRELATION CO-EFFICIENT; UPGONP-56, UPGONP-46, UPGONP-94, UPGONP-152,



DIAMETER; GENETIC
PARAMETERS]

Sharma, Rakesh Kumar-

UPGONP-165, UPGONP-35, UPGONP-61, UPGONP-168,
UPGONP-78 and UPGONP-53) were found to be the best
general combiners for height, diameter and basal ar

Himachal Pradesh is one of the well-managed statdgestern

Sankhayan, Prem Lall; Hofstad, Ole! Himalayan region of India. Agriculture, horticuleurand

and Singh, Ranveet 2007.Land use
changes in the Western Himalayan
region- a study at watershed level in
the state of Himachal Pradesh, India
International Journal of Ecology and
Environmental Scienced3(2&3): 197-
206.'Department of Ecology and
Natural Resource Management,

forestry are the main stay of its economy. Moreendly, fast
economic, technological and institutional changegehaffected
the dynamics of land use that needs to be analyzadolistic
way by incorporating constraints characteristichidify regions
at micro watershed level with relatively homogenous
conditions. Analysis of land use dynamics of Chalaiershed
by using percentages and tables over the perio®-2004
represents such an effort. Although the area ufafests and

Norwegian University of Life Sciences, other land uses remained stable during the periazhalysis,

Box 5003, 1430 As, NorwayAgro

more interesting changes occurred in cropping patteth

Economic Research Centre, Shimla 5, introduction of flower cultivation at the expenseasea under

H.P., India. [FODDER; IRRIGATION,;

LAND-MAN RATIO; WATERSHED]

Sharma, S.D"; Sitaula, Bishaf and
Singh, B.R? 2007.Soil properties and
quality index in relation to land cover
in Arnigad watershed of Garhwal
Himalayas, India. International

maize and wheat crops. Declining land-man and laedtock
ratios are also observed. Best promise for sustignase of
land and raising per capita incomes lies in dewetppff-farm
employment, intensive farming and scientific mamaget of
forests.

The study was taken up in Arnigad watershed in doss
Forest Division of Uttarakhand of the lesser Hiyak of India
for determining the soil quality index undeQuercus
leucotrichophora forest, degraded forest, scrub forest and
agricultural land. Arnigad Watershed is a typiaadl énteresting

Journal of Ecology and Environmental area for carrying out integrated analysis of sodldy change in
Science$3(2&3): 159-169'Forest Soil relation to land use since the area has suffertatedgation in

& land Reclamation Division, Forest
Research Institute, Dehradun,
Uttarakhand, Indig®Noragric,

the past and continues to experience human distcebesoil
guality estimation includes physical, chemical dndlogical
properties of sail that can provide important infiation for

Norwegian University of Life Sciences, identifying sustainable land management systems.o8ganic
AS, Norway;’Department of Plant and carbon was highest i). leucotrichophora(Quercus) forest

Environment Science, Norwegian
University of Life Sciences, AS,
Norway. [BULK DENSITY; LAND-
USE; NUTRIENT STOCK; SOIL
ORGANIC MATTER; SOIL
QUALITY INDEX; WATERSHED]

followed by agricultural land. The degraded andulscforest
were found to be relatively poor in soil organiacbhmm. The
nitrogen was distinctly higher in Quercus forest buailable
phosphorous and potassium were almost same in ityuant
Quercus forest and agricultural land. The scrubsiocontained
minimum amounts of soil organic carbon and nutsefithe
Soil Quality Index varied from 0.18 to 0.85 in eifént land
uses. Scrub forest had minimum soil quality ind@xXg) and
was rated as seriously degraded whereas the Queregs had
greatest soil quality index (0.85) and was ratecexcellent.
However, the agricultural land and degraded fonesse rated
as at risk due to soil quality index value of 0.dad 0.46
respectively. Immediate attention is needed taamecthe scrub
forest along with degraded forest and agricultlaats to not
only restrict further decline in soil quality busa to enhance



the capacity of watershed to provide goods andcsesyv

Sharma, Subrat and Roy, P.S>2007. Administrative divisions in the Great Southern Wsied of the
Forest fragmentation in the Himalaya are diverse in terms of population denaitg forest
Himalaya: A central Himalayan case cover. This study analyzed the spatial patterngditierent
study. Int. J. Sustain. Dev. World Ecol. attributes in the different Indian states and Hagah
14(2): 201-210'G.B. Pant Institute of kingdoms, and explored the extent and patterns ooést
Himalayan Environment & fragmentation in a Himalayan landscape as a casg.9Df the
Development, Kosi-Katarmal, Aimora, total landscape in the case study area (316%, k1% was
Uttaranchal®National Remote Sensing fragmented. Homogenous landscape (59%) includdsereit
Agency, Balanagar, Hyderabad, India. continuous natural vegetation or a village landscdresence
[FOREST; FRAGMENTATION,; of two forest patches (38% of the total fragmeraeekh) at a
LANDSCAPE ANALYSIS] unit scale of about 0.5 Km(525 x 525 m) was the most
commonly occurring pattern but, in some parts,cup3 patches
were observed. Fragmentation of vegetation wablgigiven at
smaller scales of landscape analysis. At a scalébof 75 m,
land division into three patches was observed. \Afitincrease
in the unit area of landscape analysis the numbpatches per
unit land area and the total fragmented area alseased. The
forests that escaped fragmentation were eitherc@saible to
humans or had rigorous legal protection. Anthropage
activities appeared to be one of the factors resplen for
fragmentation but, natural factors also contributed

Silori, Chandra Shekhar 2007. This article examines the perception of the Bhotiyiaal
Perception of local people towards community on the use and conservation of natusgueees in
conservation of forest resources in Nanda Devi Biosphere Reserve (NDBR), north-western
Nanda Devi Biosphere Reserve, Himalaya in India with an objective of identifyinghe
north-western Himalaya, India. bottlenecks in the sustainable management of foegsurces of
Biodiversity and Conservatiatt(1): NDBR through peoples, participation. Despite, 85%otle
211-222. The Energy and Resources respondents supporting the concept of conservatfoforest
Institute (TERI), Southern Regional ~ resources, management decisions such as ban on
Centre, 4th Main, 2nd Cross Domlur, mountaineering activities by creation of the NanDavi
2nd Stage, Bangalore 560071, India. National Park (NDNP) in 1982 and NDBR in 1988, deped
[BIODIVERSITY CONSERVATION; negative attitude among local people towards NDBR
CHIPKO MOVEMENT; BIOSPHERE management, mainly because of restricted accetg ttorest
RESERVE; SUSTAINABLE resources for their livelihood. Promotion of sonieeraative
DEVELOPMENT] income generating activities to reduce the depeseleon
natural resources was responded positively byoited people.

Singh, Anamika; Singh, Ranjay K?  The traditional foods processed and prepared by amoof
and Sureja, Amish K®2007.Cultural  Northeastern region are intimately connected tar thecio-
significance and diversities of ethnic  cultural, ecological, spiritual life and health.elprocessing and
foods of Northeast India Indian preparation of ethnic foods not only demonstrage dieativity
Journal of Traditional Knowledgé(1): and treasure of food heritage of tribal women Hab d@heir
79-94.'Department of Food Science incremental learning to sustain the life and edesysas a
and Nutrition, Mahila Mahavidyalaya, whole. Looking to the diversities in ethnic foods, attempt has
Banaras Hindu University (BHU), been made to explore the ethnic foods made of kmgbean,
Varanasi, U.P *Department of bamboo shoot, tree bealai patta (leafy mustard) andai



Agriculture Extension & Department of (Brassica juncea(Linn.) Czern. & Coss.) from different

Vegetable Science, College of selected tribes of Northeast India. Tribal women of
Horticulture, Central Agricultural Northeastern region have a wide range of varigbilit the
University, Pasighat 791102, Arunachaéthnic foods made of soybean, bamboo shiadtpatta, tree
Pradesh. [ETHNIC FOODS; bean andrai. In each state, the processing method of these
FERMENTATION; INDIGENOUS foods is somewhat different based on the cultuagakility in
KNOWLEDGE; TRADITIONAL the materials used in the food, climate and ové&railvledge of
FOODS; WOMEN the processing and preparation. The foods usebeirdietary
EMPOWERMENT] system were found to be nutritionally rich and wdtly

important in various festivals and ceremonies. iEtHoods
prepared and consumed by women can not be seehein t
isolated mode, instead it is a complex dynamicswhrich
nutrition, health, food security, culture, ethicsybsistence
economy and ecological sustainability are integoathponents.

A policy framework with clear directives on recagpm of
traditional foods and associated knowledge sysisrasgently
needed.

Singh, Ranjay K.; Singh, Anamika Learning about edible plants, processing of foaus raedicine
and Sureja, Amish K.2007. using location specific wisdom and conservatiofoofl related
Traditional foods of Monpatribe of resources has been in the large part due to inatamand
west Kameng, Arunachal Pradesh cumulative learning among the societies living itose
Indian Journal of Traditional connection with nature. Looking to the importanédogation
Knowledge 6(1): 25-36 Department of specific traditional knowledge in processing of depa study
Agriculture Extension’Department of was conducted amorigonpa tribe of Thembang and Dirang

Food Science & Nutrition, Mahila circle of West Kameng district of Arunachal Pradd3ata were
Mahavidalaya, Banaras Hindu collected using the participatory and conventiotwalls. The
University, Varanasi, U.P’Department study demonstrates thafonpa tribe prepares a range of
of Vegetable Science, College of alcoholic beverages from finger millgEleusine coracana
Horticulture and Forestry, Central Gaertn.), maizgZea maysLinn.), barley (Hordeum vulgare
Agricultural University, Pasighat Linn.) and rice (Oryza sativalinn.). Traditional foods are
791102, Arunachal Pradesh. mainly based on yak milk, soyabeéBlycine maxMerrill.),
[BEVERAGES; BIODIVERSITY buckwheat (Fagopyrum esculentunMoench), Amaranthus,

CONSERVATION; ETHNIC FOODS; maize, barley, chilli and various indigenous ofitsuand

FERMENTATION; MONPATRIBE; vegetables. The foods consumed Wonpa tribe are

TRADITIONAL FOODS] nutritionally rich and are compatible with theiheicity. The
variability in the altitude, diversities in the socultural and
ecological edges affect the preservation, selecdod use
pattern of ethnic foods. The types of foods usedadiity diet
also signify the knowledge and learning networkwafmen,
governed by many institutions likaila, lakpa& barter system
and elders of society. Diversities in the cultyraldnd
nutritionally important foods have made possiblee th
conservation of indigenous biodiversity. Socialhgaing and
cultural occasions provide opportunity in sharihg foods and
learning the related knowledge systems.

Singh, Ranjeet; Kumar, Surinder; Ban Oak (Quercus leucotrichophoja is important both
Chakrabarty, S. and Kumar, Ashok economically and silviculturally and used as fdetjder, and



2007.Resurgence of Indian gypsy timber, and also as a nurse crop to other conigerBpidemic

moth, Lymantria obfuscatavalker infestation ofLymantria obfuscatdnas been reported first time
(lepidoptera: lymantriidae) on Ban on ban oak forests in Rajgargh Forest Division, &tihal
Oak (Quercus leucotrichophora Pradesh. Observations on its occurrence, populabondance
forests in Rajgarh Forest Division, and extent of infestation have been recorded. Bigé on life

Himachal Pradesh Indian Journal of  history and host plants of this pest is also given.
Forestry30(1): 83-85. Forest Protection

Division, Himalayan Forest Research

Institute, Shimla 171009, Himachal

Pradesh. [BIODIVERSITY; FODDER;

INSECTS; TIMBER]

Singh, Sukhjinder; Singh, Virender;  The present study depicts the economics of nursssing,

Babu, G.D.Kiran; Kaul, V.K. and cultivation and essential oil distillation of Lawder (Lavandula
Ahuja, P.S.2007.Economics of officinalis) produced in Himachal Pradesh. Cost components
Lavender (Lavandula officinalisL.) in  were calculated on the basis of prevailing markéteg of
Himachal Pradesh Journal of Non- inputs and outputs. Cost of raising rooted cutiimghursery

Timber Forest Product$4(2): 97-100. worked out to be Re 0.70/plant. Cost of cultivatifor
Institute of Himalayan Bioresources  producing an average spike yield of 35 g/hg/gnnuwrked out

Technology, Palampur 176061, to Rs. 54,049.25/hal/yr. Cost of essential oil patida and net
Himachal Pradesh. [COST BENEFIT returns were calculated as Rs. 1,894.37/kg oil &
RATIO; CULTIVATION; 32,247.25/halyr, respectively. Lavender oil proghrctis a
LAVENDER; SPIKE YIELD] remunerative venture with Rs. 50,310.00 as neteptegalue

(NPV), 12.72% as internal rate of return (IRR) &edefit cost
ratio (BCR) as 1.58 and break even productionlaitdi2.33 kg
as found out from the compiled data of Lavendedgpction in
Himachal Pradesh.

Thakur, 1.K. 2007.Variability, Selection of phenotypically superior tree in forgss very
heritability and association among effective as even a small genetic gain can be ofanse benefit
growth characteristics of distributed over a large plantation area annué@llythe basis of
phenotypically superior tree important growth parameters twenty superior treesrew
progenies ofAlnus nitida Endl.- An selected. Six months old progenies of these trese studied.
economical multipurpose treelndian  Phenotypic and genotypic coefficients of variatiand
Journal of Forestry30(1): 41-44. correlation coefficients were calculated.

Department of Tree Improvement and
Genetic Resources, Dr. Y.S. Parmar
University of Horticulture and Forestry,
Nauni, Solan 173230, H.P. [GENETIC
VARIABILITY; MULTIPURPOSE
TREE]

Thakur, Shalu Devi; Hanief, Syed The paper presents a brief account of the multigks of two
Mubashir and Chauhan, N.S. 2007.  hundred forty one species found in the Kullu vabéimachal
Multi purpose use of plant species in  Pradesh. The botanical bionomial of the plantsalloame with
the Kullu Valley of Himachal the use(s) of the plant has been provided.

Pradesh (India). Journal of Non-

Timber Forest Productd.4(2): 139-

146. Himalayan Forest Research

Institute, Shimla, H.P-Dr. Y.S.P.



University of Horticulture and Forestry,
Nauni, Solan 173230, H.P. [KULLU
VALLEY; SOCIO-ECONOMIC
DEVELOPMENT]

Tiwari, S.C.* and Mahanta, Debajif ~ The Northeastern region of India, with various @hgroups,
2007.Ethnological observations on offers an excellent opportunity for ethnologicalidies. The
fermented food products of certain paper deals with the observations of ethnologigalificance of
tribes of Arunachal Pradesh Indian traditional fermented food products prepared byesaribes of
Journal of Traditional Knowledgé&(1): Arunachal Pradesh. Fermented foods are importard
106-110.'Department of Forestry, Wild inseparable constituents of food consumed by thréses and
Life & Environmental Sciences, G.G. play a vital role in their indigenous traditiongg|style.
University, Bilaspur 495009,

Chhattisgarh?Arunachal Pradesh State

Council for Science & Technology,

ltanagar 791113, Arunachal Pradesh.

[FERMENTED FOOD; MONPA

TRIBE; TRADITIONAL

KNOWLEDGE]

Yadav, Ram R.2007.Basin Tree-ring-width chronologies of Himalayan ced@tedrus
specificity of climate change in deodarg from moisture-stressed sites in Alaknanda, Blaigir
western Himalaya, India: Tree-ring Tons, Satluj (lower) and Chandra-Bhaga river basingestern
evidencesCurrent Science92(10): Himalaya were studied to understand the basinfpes well

1424-1429. Birbal Sahni, Institute of as synoptic-scale features of climate change. énpihst 325

Palaeobotany, 53, University Road, years, extreme cool and wet climate during 17341868 and

Lucknow 226007, India. [CLIMATE  extreme hot and dry climate during 1705, 1707, 176774,

CHANGE; HIMALAYAN CEDAR,; 1782, 1873, 1887, 1890, 1892 and 1974, commonlithal

TREE-RING; VOLCANIC basins, reflect synoptic-scale features. However, 1B16,

ERUPTION] extreme low growth in trees over all the basinsiddwave
resulted due to reduced photosynthesis causedgairiea solar
radiation reaching the ground because of aerosal lo the
stratosphere ejected by the Tambora volcanic enupiihe cool
and wet extremes are more basin-specific compareiet hot
and dry ones. Basin-specific cool and wet climates due to
strong orography-influenced variability in precgtion.

an



NEWS & VIEWS

Indo-Polish project to reclaim A team of Indian and Polish geographers is workoggther to
geo-ecosystem of Cherrapuniji reclaim the degraded geo-ecosystems of Cherrapuniji.
Cherrapunji said to be the wettest place on thth elmcated on
Sanat K Chakrabortjor THE the southern spur of the Meghalaya plateau, whichdnically,
PIONEER : January 4, 2007 facing acute water crisis. It is certainly one dadrid's unique
geographic puzzles about Cherrapunji, which fadisel to the
line of Tropic of Cancer, should have been a 'dryedlt’, just as
it has been observed in other parts of the wotldatged on the
similar latitude such as, the Great Indian deselRapasthan and
the Sahara of Africa. But quite the contrary, thmestists
observed, Cherrapunji receives an average annus#hliaof
about 12000mm and wears a verdant look. They wahwdhe
looming global climate change might cause more abist
weather and higher frequency of extreme rainfaiis the
Cherrapunji region. The main objectives of the aesle were to
examine the physical and hydrological elementsuiigderstand
the rainstorm characteristics and the conditions waiter
circulation, to measure and evaluate the inteditginfall, run
off and denudation rates in the Cherrapunji regard to
identify the causes of its geo-ecosystems deg@ulati
Tripura SOS on arsenic Worried over the presence of the high level of @icsan
underground water in the state, the Tripura Govemtnhas
THE TELEGRAPH : January 04, sought help from the water supply wing under théobrRural
2007 Development Ministry. Luknow based Industrial Tatmgical
Research Centre (ITRC) scientists had submittexpart to the
state government, in which they had confirmed tlesgnce of
arsenic in water samples collected from the eagternof West
Tripura, Kamalpur subdivision of Dhalai districtm@&rpuar and
neighbouring areas in South Tripura and remote sareia
Kanchanpur subdivision in North Tripura. Accorditogofficial
sources of the Public Health Engineering (PHE) depent
high level of iron has been found in 85% of wateurses in
Tripura which is responsible for a high incidendegastro-
enteric diseases and gallstones. However, the mresaf high
iron content in underground water is common inhdly areas
of the Northeast, said the official of the PHE. Htate already
has 100 iron removal plants and the state governrhas
decided to set up 150 more iron removal planteat the state
to purify the underground water which contains
disproportionately high iron content. Moreover, %urface
water treatment plants would be set up in diffemants of the
state.

WB approves Rs 30 cr bio- With an aim to promote greenery in Himachal Pradebkh
World Bank has approved a Rs 30 crore bio-carbofepr in
the state for plantation work. According to the tSt&orest



carbon project in HP

ECONOMIC TIMES : January 9,
2007

Hunt for the clouded leopard

THE STATESMAN : January 19,
2007

Pheasant-breeding project to be
revived in HP

THE PIONEER : February 15,
2007

Chiru no more being hunted, J-
K Govt tells SC

THE TRIBUNE : March 26, 2007

Minister, all 600 Panchayatsin the state would be covered
under the scheme targeted to carry plantation er 42,000
hectares of fresh land. One woman has to be engaged
"motivator" under the project, the minister saia adddition, the
Bank had already sanctioned a sum of Rs 365 cnoderuthe
‘Mid-Himalayan Watershed Development Programme't tha
intended to promote integrated development of twlttire and
agriculture in the state.

Neora Valley National Park in Darjeeling has begimfirst
survey of the clouded leopard in an attempt to fud more
about this elusive, endangered species. The yagr-#tudy
jointly carried out by the state forest departmanti Nature
Environment and Wildlife Society (NEWS), a volungar
organization, will also look at eco-tourism proggda the park.
The survey hopes to find out the estimated clou@egard
population of the park, as well as observing dagtiand
nocturnal behavior and its prey base. Authoritiegehsightings
of the clouded leopard by park rangers will proveaaor pull
for travelers seeking eco-tourism holidays. ThekB8 area of
the park is also home to the endangered red pamdlanaisk
deer. Other species include leopard, five spedieivet, black
bear, sloth bear, golden cat, wild boar, barkingrdesambar,
Himalayan flying squirrel and thar.

The pheasant-breeding programme in Himachal Pragdsbh
had been derailed by bickering in the Forest Depamt, will be
soon back on track with the return of expert Jolond€r. This
Pheasantry project funded by the Central Zoo Aiithdrad
been making remarkable gains under Corder sincg aad led
to successful breeding of the western Tragoparaptivty for
the first time in the world. But after his depaguthere was no
breeding in 2006 as none of the eggs laid in twachks
hatched, putting the department in the firing lin€Ehe
Government has decided to set up a search comnattee
according to them natural breeding is considered#st course
of conservation of pheasants as the ultimate disgeds to re-
introduce the birds in the wild. However, in theoqess, the
project has fallen behind by almost two years.

The Jammu and Kashmir Government has told the $pre
Court that the endangered Himalayan antelope Chkas no
more being hunted in the state for extracting nawol for
making shahtoosh shawls. However, the state gowarhmas
accused by conservationists for not implementing #pex
court’'s 2005 direction for certifying each and eveold



shahtoosh shawl owned by people. Clarifying thegaithat the
trade is continuing in the state, the advocategémé the state
admitted that the wool could have been broughth® dtate
from Tibet via some smuggling routes in Nepal biterathe
ban, no manufacturing and trade was being allowehé state.

A Himalayan water crisis awaits  Global warming may melt 80% of Himalayan glaciateonand

India leave India thirsting for freshwater by 2030, aduog to a draft
UN climate panel report slated for release. Thédtdvehich is

THE TELEGRAPH : April 2, 2007 yet to be approved from the Inter-governmental Pane
Climate Change (IPCC) describes regional impactsising
temperatures, widely blamed on emissions of greestgases
from burning fossil fuels. The IPCC-India has deeti to
comment on the contents of the report sayingstiisin a draft
stage. However, scientists who have been trackiegfdte of
Himalayan glaciers for several years said some mdta
impacts” within the next 20 or 30 years would bensistent
with trends already visible in the Himalayas.

Himalayan meltdown The result of the melting of most of the Himalaygaciers by

catastrophic for India 2030, as predicted by the UN panel on climate ceaoguld be
truly catastrophic for India and its neighbors. THienalayan

TIMES OF INDIA : April 3, 2007 region, called the 'Water Tower of Asia’, has gtacioverage of
about 33,000 km It provides around 8.6 million cubic metres
of water annually. As much as 70% of the worldsslfr water is
frozen in glaciers. The Himalayan glaciers arel#ngest store
of water outside the polar ice caps, and feed sgveat Asian
rivers, namely Ganga, Indus, Brahmaputra, Mekoradw&en,
Yangtze and Huang Ho (Yellow River). The glacien® a
believed to be retreating at a rate of about 10agfres a year.
The first danger of the meltdown could be widesgréaoding.
In a few decades, it could be followed by irrevielesidroughts,
threatening the livelihood of millions of peoplehi¥ would not
only mean unprecedented food shortages but als@assive
water crisis in the entire Gangetic basin, whicbnal is the
home to more than 500 million people.

Waste management plant gets  The local Municipal will setup a solid waste manageat plant
approval here for the disposal of gradable and degradabktenaf the
Palampur town of Himachal Pradesh. The departminotlan
THE TRIBUNE : April 11, 2007  development of the state government had alreadgngits
financial approval to this project. According to MBrij Behari
Lal, local MLA and political adviser to the ChiefiMster, Rs
90 lakh would be spent on this project and a sdwearal piece
of land had also been transferred to the Municipalincil for
this project. Gurdev International Limited, a compalealing



Reckless cutting of hills, trees by
power company

Ravinder Soodor THE TRIBUNE
: May 28, 2007

Ski project runs into rough
weather

Vepa Rador THE STATESMAN
: June 15, 2007

with the installation of such plants would provitiechnical
know-how to the municipal council to run the plaintwestern
countries such solid waste management plant haeegroery
successful because of the fact that these plante tatally
pollution free. And the government has the top nitsido keep
this hill town clean and pollution free, accordiaghim.

Resentment prevails among residents of Palamptiinachal

Pradesh over reckless cutting of hills by a privatenpany
executing a 15-MW power project here. Villagersnirohree
Panchayats of the Bundla and Kandi areas adjoiRaigmpur
town have lodged a protest against the companydanthnded
immediate suspension of the work on the projeceyThave
alleged that the ecology of the region has beerctdtl. Twelve
irrigation channels and drinking water supply schsifeeding a
population of 2 lakh in the lower areas of Palampave also
been affected. According to Palampur divisionakbrofficer
(DFQO), the company had deposited Rs 10.29 lakhoas @f

trees with the government so far and the sanctias given for
felling 724 trees. Besides, the company was alkawet to

utilize 30 hectares of forestland for the executadnl5-MW

powerhouse. The company had also deposited anicddit
amount of Rs 49 lakh under the catchment areanigdtplan.
Meanwhile, the Palampur Welfare and Environmentd@itmn

Forum has expressed concern over the recklesaiguttihills

by the company. The forum also said If early actizas not
taken it would cause flash floods in the comingnireg season
affecting the lives of people leaving in lower ared Palampur.

The proposed $350-million project for setting up an
international Himalayan Ski Village (HSV) in Himaarhas run
into rough weather with some leading environmetivists of
the country deciding to launch a major agitatioaiast it. The
state government has cleared the detailed praoggatrt, giving
the green signal for work to begin on the projgaming over
6,000 acres of land and affecting at least 70 gétain the
region. Promoted by Mr Alfred Ford, the grandson tbé
legendary Henry Ford, the project envisages 700nsoat its
international level hotels, apart from 300 Swisdesichalets,
spas and a handicraft village, shopping complexessaveral
other facilities. Several NGOs including Mr Sundeérl
Bahuguna of the Chipko movement and a number of
environmental scientists and activists have joiftedes now to
oppose the project claiming that it would harm tiagile
topography and ecology of the region. The activads® claim
that the mega-tourism project will pollute lands and water
resources in the area and also affect people’sHa@d and life-



Endangered high-altitude
animals

Rakesh Lohunfor THE
TRIBUNE : June 16, 2007

Experts warn Ganga under
grave threat from warming

INDIAN EXPRESS : June 20,
2007

Orchid conservation key to
economic progress of Karbi
Anglong

Kamal Kr Brahmafor THE
ASSAM TRIBUNE : June 27,
2007

style adversely.

The Central Zoo Authority (CZA) has assigned the
responsibility of the lead agency to the zoos eftifil states for
the conservation breeding of monal and cheer phé&asmd
brown bear. Besides, its zoos will also participate the
programme for breeding Tibetan wolf, musk deer andw
leopard. The leading zoos for the conservation namoge
include Himalayan Nature Park (Kufri), Padmaja Naid
National Zoological Park (Darjeeling), and ChoptaooZ
(Uttarakhand). The CZA also approved in principldre 3.30-
crore project for the captive breeding of cheerashat. The
World Pheasant Association (WPA) has been conceoved
the dwindling population of the bird and encouragaiforts for
its conservation. The species already figures @ rid data
book of the International Union for Conservation géture
(IUCN) and included in the schedule 1 of protectgukcies
under the Wildlife Act.

India's holiest river is under greater threat tleaer before,
according to scientists and meteorologists. Ldiading show
that the Himalayan source of the Ganga is dryingiug rate of
40 yards a year, nearly twice as fast as two decade, and
that some of these glaciers might disappear by .203the dry
summer months, the Gangotri glacier provides upO of the
water of the Ganga and in India, the river provideser for
drinking and farming for more than 50 crore peoglecording
to an UN Report, the Himalayan source is dryinqaup rate of
120 feet a year, nearly twice as fast as two decade. The
immediate effect of a glacier recession is a sknetd surplus
of water. But eventually the supply runs out, argdegts predict
that the Ganga eventually will become a seasowet,rlargely
dependent on monsoon rains.

Karbi Anglong of Assam is considered as “naturetasure
trove” and home to orchids, known for its exquigiteeautiful
blooms, from one of the dominant textures with aanyn
species, occurring in varying elevations and climetnditions
throughout the district. At least 80 varieties dfatent orchids
are found in the district, some of which bloom iiffedtent
seasons. Among themAerides multiflorum, Cymbidium
devoneanum, C. longifolim, Calanthe measure, Cgehng
nitida, Dendrobium fimbriatum, Dendrobium farmezic, are
found in abundance in the district. Some specias®forchids



are also identified as medicinal species. In otdanake use of
these qualities cultivation of medicinal plants aret only

commercial but also safer ecologically. Besidesréhis a vast
scope for developing allied and subsidiary indestin addition
to floriculture. In addition, if the concerned aotiies of Karbi

Anglong district adopt the practice of cut—floweroguction

then economic development can be achieved in thtriati

However from this point of view, there is a potahtior

developing jewellery imitating orchid flowers, catp with the
picture of orchids, bamboo and cane articles degjcthe

ornamental orchid flowers, etc which could be ussdthe

traders for sale as momentos to the tourists.

India plans strategy to tackle Prime Minister Dr. Manmohan Singh has asked poleiyens to

global warming come up with a detailed national plan by Novemloetackle
the effects of global warming. In a meeting of @isuncil on

THE ECONOMIC TIMES : July  Climate Change, he said that our government plansdertake

15, 2007 a major afforestation programme called Green Intha
greening six million hectares of degraded forestdlaand
insisted the members of the Council to preparenapcehensive
roadmap for energy efficiency and sustainable dgprabnt.
The Kyoto deal on global warming requires indufitréal
countries to reduce emissions of six greenhousesgag 5.2%
by a target of 2008-2012 compared with their 1980Qels.
India, along with China, is not included for tamggtemission
cuts under the 1997 Kyoto Protocol, the only glamgdeement
that sets specific targets for reducing greenhgaseemissions.
India blames the industrial nations for the problemd has in
the past called for further commitments from themnlitit
greenhouse gas emissions. Dr. Singh said Indiadvozilbadly
hit because of its dependence of monsoon rainfaforing and
the Himalayan snow-fed rivers and the country'gdasoastline.
He also said India had for decades laid stress yanohand
nuclear energy but needed to do more to exploreeneys of
green development.

Renewable energy programmes The Ministry of New and Renewable Energy, Governimen
in NE India is implementing various renewable energy paognes in
the north eastern (NE) region of the country, adicgy to an
THE ASSAM TRIBUNE : July 22, official release. A total of 1, 246 family-type lgias plants have
2007 been set up in the region during 2006-07 till Jay&l. The
National Biogas and Manure Management Programme
(NBMMP) is being implemented in the NE through etat
departments and agencies. The Khadi and Villageisimigs
Commission (KVIC) implement the programme in Arunalc
Pradesh, Assam, Meghalaya, Nagaland, Tripura akkingi
During the year 2006-07, 11,500 solar home lightggtems,
500 street lighting systems and 8,000 solar lastarmu 35 solar
pumps were allocated under the Solar Photovoltaagr@mmes



(SPV) to the NE by the Ministry.

Eruption in Arunachal hill Gases and molten rock-like substances spewing &asmall
hilly area along the Kimin-Ziro road in Papum Pdistrict of

THE ASSAM TRIBUNE : August Arunachal Pradesh have prompted the Geological €yunf

25, 2007 India (GSI) to investigate the phenomenon. Peaplthé area
claimed that they saw flashes shooting up intcsityeand heard
rumbling sounds on the night of August 21. Accogdia GSI,
there was no record of such activity in the arethépast. The
molten glassy material collected from the site by GSI team
will be sent to Kolkata for chemical analysis taetmine the
cause of the eruption in the area.

Policy to relocate wild animals The Centre will soon come out with a comprehengpivkcy to

soon facilitate translocation of wild animals to helpduee the
animal-human conflict. Union minister of state @mvironment

THE TRIBUNE : September  and forests Shri S. Ragupathy, who is on a thrgewvikit to

20, 2007 Himachal Pradesh, said that various states wenegf@coblems
due to an increasing human-conflict with leopandgnkeys
and other animal making frequent forays into human
settlements. The proposed policy would take carallaispects
like nature of habitat and carrying capacity of foeests to
identify the areas for translocation of the animdlse animals
could be relocated either within the same statestoited to
some other states, subject to their willingnesse Tentre
would also support programmes to contain the pdionlaof
animals like monkeys through sterilization and othmethods.
He was impressed by the initiative to introduce ¢bacept of
carbon credits taken under the Rs 365-crore WoaldkBunded
Mid-Himalayan Watershed Development Project whiabuld
enable the villagers to earn Rs 3,000 to Rs 5,@0hpctare
annually from the plantations for a period of 3@unge

Power firms indulging in The reckless felling of trees by various comparggscuting
reckless felling of trees power projects in the Dhauladhar ranges of Kangstict of
Himachal Pradesh has become a matter of seriousenun
THE TRIBUNE : September 23, Though the government had granted permission #rfehing
2007 of trees certain power companies had axed mors them the
sectioned numbers. Information revealed that theegto
Department had already compounded the offencempygding
nominal penalties for indulging in illicit fellingNo stringent
action had been initiated against defaulters uttteeHP Forest
Act. The felling of trees had also caused immeiss ko the
environment. A number of natural water resourcege halso
been damaged in different parts of the region anthany as 12
drinking water supply schemes getting water from Keugal
river had adversely been affected. Raising contzethe region,
Palampur Welfare and Environment Protection forad asked
the government to review its policy on the allocatof small



hydel projects to private parties.

Manipur to develop Sadu Chiru  In a move to develop the newly-explored Sadu Chiaterfall

waterfall in Senapati district of Manipur, the State Governtries taken
up several steps in recent times. According tosthge tourism
Sobhapati Samofior THE officials, around 550 acre of land is requiredtfoe project. The

PIONEER : October 09, 2007 State Government had even submitted a project pedpon
“Development of Sadu Chiru waterfall complex” t@thnion
Tourism Ministry. The tourism minister appealed the
villagers of the region to conserve the environnwithe Sadu
Chiru area. Regarding the controversy arising éah@ naming
of the waterfall, he called upon the villagers torkvit out once
the developmental project is being taken up. Theider also
visited the Waroiching hillock under Oinam assembly
constituency in Bishnupur district of the statdake up another
project of his department.

Man-animal conflict, Forest Uttarakhand's rich biodiversity in terms of foregealth and
Conservation Act wildlife had its own set of problems and achievetsen the

year 2007. A State with on overwhelming presencéoofsts
Jotirmay Thapliyalfor THE and richness in wildlife had to cope with the risiman-animal

PIONEER : December 31, 2007 conflict on one hand while on the other the Fofasiservation
Act is continued to be widely perceived as the efig
stumbling block in the State's quest for developmérhe
Uttarakhand Forest Department has initiated briglgthe
growing attitude of indifference among villager'ss-a-vis
forests. It not only encouraged volunteers for grbaction in
case of detection of fire in the forests adjointogheir places
of residence but also extended them with monetappart
when necessary. On the wildlife front, the foragharities had
a tough time dealing with rising incidents of mamraal
conflict. While man-eaters continued to target homa
settlements in remote hilly villages, the elephantthe plains
too made village hamlets as select targets leathinfurther
escalation of conflict. But amidst this, the Utkdrand wildlife
department got a major boost with the Central WédBoard
giving a green signal for the construction undespason
highways falling in the way of the elephant corrslon the
State. In another bid to ease the conflict, theadegent also
decided to enhance the compensation for the victmwild
animal attacks. However, Uttarakhand managed &urds rich
forest wealth while the rest of country struggled save its
forest wealth.

Uranium mining cleared The Union Ministry of Environment and Forests h#eveed

Uranium Corporation of India Limited (UCIL) to conaemce
THE ASSAM TRIBUNE : uranium mining in Meghalaya. After examining apation, the
December 31, 2007 Ministry accords environmental clearance to the léqg-

Pyndengshohiong Uranium Mining and Processing Plant



Proposal of the UCIL. The clearance has been gfeeran
annual production capacity of 3,75,000 tonnes ahwm ore
by opencast mechanized method and processing 6f tbbdes
per day of ore processing plant involving totaldaequirement
of 351 ha at Mawthabahn in West Khasi Hills digtraf
Meghalaya. The clearance also said that no ecdallhgic
sensitive area such as national park, wildlife sz,
biosphere reserve or tiger reserve is reportee todated in the
core and buffer zone of the mine and that the does not form
corridor for Schedule-I fauna. However, the cleaeais subject
to implementation of certain conditions and enuvnemtal
safeguards which has been intimated to the UCIL.



Lkekpkj voyksdu

ekSle dk fetkt] fcu ckfjk fgeky; dh Aaph pksfV:;ksa ij bl ckj ggbZ jHKsxe@Zsa esa

ck<+ fgeky; {ks=k Is fudyus okyh ufn;ksa ds ty)riles&'@adk
tkfgj dh xbZ gSA oSKkfudksa dk dguk gSlgdgtkde KM x3h

vej mtkyk % viSzy2007  |s Aij tk,xk] cQZ fi?kyus dh jfrkj rst gks tk,xHid ekulwuh
ckfik vPNh gks xbZ rks ck<+ ds gkykr mRilySaksekisle
foHkkx bljks ds mixzgksa dh enn Is Xy2kkijksak8§ dfn;ksa
ds tyLrj ij vHkh Is iSuh fuxkg j[ks gq, gSA BkXRfedksa ds
vuglkj bl ckj ekpZ ds e/; esa Hkkjh cQZcgjlggkgusid
Xysf'k;jksatdsals QhV rd cQZ teh] ysfdu blls rsth Is fi?ky
jos Xysfk;jksa dks [kkl ykHk ugha gks gkusyS4stikgs
oSKkfud izksQslj bdcky gqgluSu ds vuglkj nggQZ fetks
fALVy Lo:lk /kkj.k djus ds fy, t:;jh le; gh ugha fégk gSA
blds fy, de Is de rhu eghus dk de rkieku dk varjkkfg,
rHkh og fALVy esa ifjofrZr gksrh gS vRSjkXykilkjjks+krh
gS] ysfdu cQZckjh gksus ds ckn Is gh rkiekugksuk Fkk
vkSj cQZ /khjs&/khjs fi?kyuh 'kq: gks el Aofkk\EkSle
iwokZugeku dsanz ds oSKkfud MkO ds@{isQH&g?kgusulsl
ck<+ ds gkykr Hkys gh ugha gksa] ysfdudbhikckj gS f
fgeky;h ufn;ksa esa ikuh [kwc jgsxk HieyglyDdispku gksA

mUKjk[k.M xzsVVFkZDoschaRjidgKUSiKT; xzsVvFkzZDosd ;kuh vkB IsVifkiyl a&Xcll+s

Ij Hkwdai ds eqgkus ij gSA ;gka fiNyh ,d&ekeskrkt@rskHkwdai ugha
vk, gSaA rFkk bl {ks=k esa vk/kk ntZuF&zAMbd KMV fLFkr

nSfud tkxj.k % vizbgo07 gSa IkFk gh Hkkjrh; HkwxHKhZ; lysVeds MigkisZisy&yth ds
xHkZ esa cM+h ek=kk esa AtkzZ ,df=kAtkz ¢y+gIAkyedai ds
:Ik esa dHkh Hkh ckgj vkdj Hkw&iVy ij rkaMogssk M, [Vh
Hkh blh dkj.k jkT; dks lokZf/kd egRo ns jgikg3A-kiSHkkjr
ljdkj ds foKku ,0a izkS|ksfxdh ea=kky;&Mh, st if
NsfLed usVodZ bu dgekAa fgeky;k* ds eqk igesRZiplk:
lar us fudV Hkfo"; esa "xzsVvFkZDosd*dh gd 'kdgik fuot
JKT; esa fiNyh ,d&nks 'krkfCn;ksa esad&MHakbikvglaiksaHkhj
[krjs ds ladsr gSaA bl dkj.k jkT; dks HkwkiaisdeKydkd
laosnu'khy ekurs gq, “"ykDM ikslZu* bafxr kdjga& jKT; ds
loZrh; {ks=kksa esa uSuhrky Is xqtjusMskylledLy &lenhMh]
peksyh&equl;kjh&/kkjpwyk Is xgtjus okiygkzsy| IskWRY vYeksM+k
FkzLV] jkex<+ FkzLV o csjhukx FkzL\WistktidZ fekaty e QkYV
ekStwn gSaA blds vykok y}k[k Is czgkzig=kk&irkds Ik



ekuljksoj Is xqtjrs gq, vklke rd Hkkjrh; Hkw&]jkb¥ lysV ds
Hkhrj izfro"kZ N% Is vkB Iseh dh nj Is lekljghdgiSéksa Is
dbZ LFkkuksa ij /kjut1 teh izfro"kZ dh nj Is Aij mBuk Hkh
fldkMZ fd;k tk jgk gSA bl izfd;k esa HkagxEMAlesk=dk esa
Atkz ,d=k gks jgh gS] tks dHkh Hkh Himta&iy/yikj eskgh
epk ldrh gSA

fVgjh cka/k ds tyk'k; Is yxh <ykuksa ds njlikisdis nkis

dgha feV u tk, xkaoksa dky i ykaoksa dks [krik iSnk gks xk gBarHKKEirhosA{k k

viLrRo

vej mtkyk % viz%9] 2007

Yath,IvkbZY% ds losZ esa bl ckr dk [kqyklk fel&IX;KigsVZ Is
egRokdka{kh fVgjh cka/k ifj;kstuk ij [kris eEMjkag yxs gaSA
fiiksVZ esa <ykuksa ij cls nl xkaoksk; eyad ajfkk @kfj'k

dh xbZ gSA losZ ds vuqlkj bu <ykuksasasdsvikizknikkxhjFkh
?kkVh ds cjksyk] dalkyh] jkSykdksV] uflkKYivy knkkg vkSj
gfn;kjh xkaoksa ij xaHkhj ladV mRiUu gkesZkHk&Ahj§kh ds
nkfgus vkSj fHkyaxuk unh ds ck,a fdukjs gSé kask esa IksM
mliq] ckyMksxh vkSj eganzk Isjk dh fupyikkykgRdea dkk;k

x;k gSA fVgjh cka/k ifj;kstuk us losZ dhHgkdk&/lq esa is'’k dh
gSA9 ekp2007 dks gq, bl losZ dh fjiksVZ ds ckn th,lvkbZ ds
funs'kd ihOlIhO uokuh us dgk gS fd tyk'k; dhijifikikh ds
izHkko dk vlj tkuus ds fy, >hy dks ehVj rd Hkjuk gksxkA
blds fy, mUgksaus Iw{e ekuhVfjax dh flQkfj'k dh gSA

ladV % xkseq[k dk vkdki ?KWs:kh&xkseq[k {ks=k esa c<+rs o3fdd gkietkuals |

nSfud tkxj.k % ebp2007

vkoktkgh rFkk Ik;kZoj.k ds fy, ugdlkunsgsdritsf/dl§.k mPp
fgeky;h {ks=k esa Xysf'k;jksa ij ladV eNjhlis ghagdn;ksa
dk ty Lrj fnuksafnu ?kV jgk gS] ogha lajf{&a \Wigieyetho o
ouLifr;ksa ds yqlr gksus dh dxkj ij vkus Ik kckdpy dk
[krik fodjky :lk ysus yxk gSA lk;kZoj.k oSkkégikézd
xaxks=h&xkseq[k {ks=k dk vkdkj ?kVrk tle;jggrgdA ;fn
vksj fu;a=k.k o laj{k.k dks ysdj IVhd uhfr uscab fliku nwj
ugha tc Xysf'k;jksa dk vfLrRo leklr gksu&kdg&jadsarnkuh ds
fy, =kkfg&=kkfg ep tk,xhA ,sls esa xaxk dg/ mksegfK fks=k
dh vksj Ik;ZVdksa o ioZrkjksfg;ksa }kjls @S¢k, okviibfod
dwM+s djdV Is Hkh Xysf'k;jksa ds |IkFkalkkZaplkd&sesa
vge Hkwfedk fuHkkus okys nqyZHk J&d4t) dsawikifekSiky]
Luks ySiMZ] fgju tSls tho&targvksa ij HltnladsMj&Ls yxs
gSaA tcfd ifo=k Hkksti=k dSy] nsonkj] Fkigus {ktkikh



Ik;kZoj.kh; iznw"k.k dh pisV esa vkusissdioybdkjgkggap

X, gSaA cgjgky xaxks=khé&xkseq[k {ksrkie gskk;Bpdkgasih
c<+rh vkoktkgh Is /kkfezd vkLFkk dks BgiS8q#g-kgbh
Ik;kZoj.k ds foijhr py jgh xfrfof/k;ksa Is EsssijkiadV eMjkuk
Hkh LokHkkfod gSA ,slsasdalgh®kkdkj ds xkseq[k dk ek=k
26 fdehO jgus rFkk 'ks"k fgLls ds rsth Is fi?ZkytysladV

ds xgjkus Is Hkh badkj ugha fd;k tk Idrk gSA

izns'k Is Qwyksa ds fu;kZr c<+us dh laldkkdulySAorns'k

fons’k esa QSysxh izns'k G WHKGRs; Is fo'o dh Icls cM+h Quyksa dfkyeBaMiAesa Hksts

dh [kg'kew

vej mtkyk % twr] 2007

mUKj Hkkjr esa vkB Hkwd

QkYV

vej mtkyk % tw20] 2007

X, ISaiy Lohdkj dj fy, x, gaSA blls izns'k esa Qwjksrh dks
c<+kok feyus dh mEehn gSA [kkl ckr ;g 9§ dysM8wgi ds
gSa] ftudh mit bl jKT; esa Icls vf/kd gks jghvg&aads fu;kZr
esa izns'k dks fiNys nks lkyksa esa [kkl féQkikk altiza
200482005 esa4 ehfvad Vu vk&9 yk[k :1k;s ewY; dk fu;kZr
ggvk FkkA200&Z2006 esa rks deps ehfvVad Vu vk&j yk[k

‘Ik;s ewY; dk gh fu;kZr fd;k tk IdkA bl 0"kZ ;dpjrcoyus

dh mEehn dh tk jgh gSA bl le; djszs gsDVs;j 8&saehfvad

Vu Qwy mxk, tk jgs gSa vkSj {ks=kQy ds fgikis|djlin
izfr'kr fgLIsnkjh XysMayl vkSj eSjhxksY Mndheg3AdkiRbu nks
fdLlksa ds Qwyksa dk fgLie djftkr gSA 'kklu Is feyh
tkudkjh ds eqgrkfcd vc fo'o dh eaMh esa @ypksafelguss

dh laHkkouk jgsxhA

bl le; iwjs mUKj Hkkjr dks Hkwadih;srQRVY Vsl Is [krik gSA
,aéthkh QkYV fgeky;] [kkidj mUKj Hkkjr ds kstkkisa s gksdj
fudy jgs gSaA vkbzZOvkbz0VhO0] :M+dh bajMeWkjivv dh vk
flfLed gstkMZ bu n uknZu bafM;k jhtu ukedsgiks\iz é&"k;
esa Hkh crk;k x;k gS] tgka ij Hkwdai vksa dRatikéthelrg
fgyus okyh gSA mRrj Hkkjr ds HkwdaihkZkssk ds, lanH
v/;;u dh rktk fiiksVZ esa bl ckr dks n'kkZ;kick;kkgS okys

le; esa fdu fdu LFkkuksa ij i’ Foh dh Irg fgysghAnBrj Hkkjr
ds nks ntZu Is vi/kd LFkku gSaA buesa fkjKjkaMFékamuU
uSuhrky gfj}kj] fVgjh] nsgjknwu] mRrjdkKInfkkkfphaSjkx<+(
mOiz0 esa fctukSj] cjsyh] cqyan'kgj] lgkkuldg(es vackyk]
jsokM+h rFkk jksgrd( p.Mhx<+ ds vykok fiekeghkirlkyh]
eaMh] f'’keyk izeq[k LFkku gSaA fiNys ydkysuehis th
Hkwdaih; fLFkfr dk Icls IVhd v/;;u djus oky&Kojkst]



fcYge gSaA muds 'kks/k fgeky;u flfLed gstkiMiz2tioilkb

uked fjiksVZ Is tks fu"d"kZ fudys gSa] naRtsdaa)kkj300

0"kZ ds chik mlls Hkh cM+s eSXuhV~,wM dk Hkwhigihvkrk gSA ;g
rckgh ykus ds fy, dkQh gksrk gSA bldk le; vc vliS&k

gkykafd HkwdEi ds v/;;u esa vHkh rd Hkfotkak.kBlifd,

[kkst ugha dh xbZ gS] ysfdu izkst4feXlgu 2001 dks tkjh

viuh fjiksVZ esa ;g Li"V fd;k Fkk fd mRRKksHkjests vkB ;k

mlls Hkh vf/kd rhozrk okyk Hkwdai vkus kdy& @84 'kiiskx esa

crk;k fd 1905 esa vk, dkaxM+k Hkwdai ds ckn Is fgeky;u {ks=k €
bruh vfi/kd ek=kk esa AtkZ bdV~Bh gks xbZljg& 0 mlls
eSXuhV~;wM dk Hkwdai vk ldrk gSA

_ _ IjEijkxr Qlyksa dh mis{kk vc igkM+ ds ykagkkbaildksi® okyh
liuk gks tkisxh Hkaxhjs dhggn jozrh: ks=kksa esa gksus okylygaklRIRgiekZ d3l dxki
pvuh odq.khdh[khj jiigqap pgdh gSaA izns'k ljdkj us bUgsa@tyksgkel Js.kh esa
nSfud tkxj.k % tem 2007 Kkfey dj fy;k gS] ysfdu bUgsa cpkus ds fy, dkBGZ rigy
ugha gks ik;h gSA mYys[kuh; gS fd i@ZdigZK3bides \esvBh
gaSA ns'k ds dbZ fgLlksa esa bu QlyksaadgksriRk e ijkocr
<ax Is mxkbzZ tkus okyh ;s Qlysa ikSf"VdFgksins lkisk Ik
vkS"k/kh; egRo dh Hkh gaS] ysfdu fiNys dgrhjdkésk dh
Qlysa mis{kk dk f'kdkj gSaA d 'k foHkkanesnBkksjgq,
izns'k ds IHkh ftyksa dks ladVxzLr QlyksdsdfutesZkkin;sA
fiFkkSjkx<+ ds |Ihekar ftys esa gq, losk{KkeesarkypZ fd
pkj egRoiw.kZ Qlysa dkdw.k Yadqg.khYz] iy JHEEK]QHRKIX
[kRe gksus ds dxkj ij gSA buesa dg.kh [kih@Sdhblgga
pkoy dh rjg xksy nkus fudyrs gSA dg.kh dhihkfksekksa esa
csgn yksdfiz; jgh gSA blh rjg yky jktek vkB nl ¢@y/ Is
vilkd dh Aapkbz ij iSnk gksrh gSA IkekU; isté& \ekatkj dh
yky jktek csgn ikSf'Vd vkSj Lokfn"V gS] hiltiShapiketk gS
QkQJA /kkfezd n'f'V Is ifo=k ekus tkus okykk@kQhdk
I;kSgkjksa esa mi;ksx esa yk;k tkrk g8$gsidwidiitdh txg
O;kolkf;d Qlyksa dks vf/kd roTtkskasud fn;k gSA igkM+h
Hkkax dh pVuh eSnkuksa esa Hkh yksufizs g&¢h Hikaikjk
dk Lokn 'kk;n fudV Hkfo"; esa yksx ughdysaltcsagsHkh
ladVxzLr Qlyksa dh Js.kh esa 'kkfey gks'lk;tisgbRkzadges
tkjk fd;s x;s ,d losZ ds ckn bUgsa ladVxzldhQlyhkda esa
'kkfey fd;k x;k gSA ladVxzLr ?kksf'kr gkskis badikfksrh dks
c<+kok nsus ds fy, fQygky dksbZ igy ugha gks jgh gS



fgeky;h {ks=k ds fy, fodkl xksfoUn cYyHk iar fgeky; Ik;kZoj.k ,oa fodKl laLFkk

uhfr t:jh
nSfud tkxj.k % tqyRlzno7

dkslh&dVkjey esa fgeky;h {ks=k ds *ck;k$k&3ksdjtdZ csqrj
izca/ku* ij ggbZ nks fnuh dk;Z'kkyk dk mergeRkéey[undifFK]
dsanzh; Ik;kZoj.k o ou ea=kky; ds vfrfjiDr lfpglicikOus

dgk fd fgeky;h {ks=k Icls vf/kd laosnu'khy giksus| dks= esa
fLFkoo tSoeaMyksa ds oSf'od cnyko ,0a ekuo sfdisilikjksa d
fodkl uhfr cukus dh t:jr gSA mUgksaus dgk FddkiékyQs;j
fitoZ ty izokg o bZdks VwijTe dh n'f'V Is;Hj®AvIFkK tSo

0 ekuo dsafnzr iz;klksa ds xBtksM+ Is s&aksaffy Kkdkikh
fodkl dk ekMy rS;kj djuk gSA bl ekSds ij mblgkkkuwsda ou
foHkkx flfDde ,0a vklke }kjk la;qDr :lk Is fodfipdtaxk ,0a
iukl ck;ksLQs;j fitoZ dks ;wusLdks ds ekuaMypalkStde esa
'kkfey djus gsrq fofHkUu fjiksVksZa fdkkiAkh foekspu

Xysf'k;jksa ds fi?kyus dh x¥ysfk;j fizkyuk ,d lkekU; izf@:k gSA HkkjdsZkkb foHkkx ds

fparktud ugha

nSfud tkxj.k % vx2g]
2007

mi egkfuns'kd vkSj fge fokkuh MkO nhid Jholduk g& &l
fgeky;h {ks=k esa Xysf'k;jksa ds fi?kyus dtkixfifLiekfr esa
fparktud ugha gSA djksM+ksa lkyks& lsuXlgsikSké&&kyuk
tkjih gSA mUgksaus dgk fd InSo Is fi?kyfd yksg sl g@&|.k
gh xaxk ,0a vU; ufn;ksa esa ikuh vk jgk;fyBégKsdiRkysaxs
rks T;knk ugdlku gksxkA orZeku baVj Xysf'kljsdigegs ds
chp baVj Xysf'k;j dky vkrk gSA ,d ;gx dk le; kigesMy gksrk
gSAs fdeh yacs Xkaxks=h Xys@hpMgdeNs flkldus ds lanHkZ
esa mUgksaus dgk fd ;g fLFkfr ,d nks ot&Z aigfkabph vkSIr
xfr ds ckn vk;h gS] ftls fparktud ugha dgk tk ¢8R Xysf'k;]

ds ihNs flkldus dh xfr dHkh de gksrh gS rlsfkitidithTyknk
gksrh gSA dsnkjukFk /kke ds ihidelyxtdkk pksjokMh Xysf'k;j
788 ehVj ihNs x;k gSA cka;h vksj Is blds IkFkysdykpgs

fdeh yacs dEisfu;u Xysf'k;j ds fi?kyus dh xfcjlkj dsSA
fiNys 35 Ikyksa Is Xysf'k;j ij vugla/kku dk;Z dj jgsKgahfo
MkO nhid JhokLro bl ckr Is iwjh rjg ukbfRrQkdgfasfd
Xysf'k;j ds fizkyus Is dksbZ ladV vkus okyk gSA

tho o ikS/ks dk vuks[kk esyhgSls Ik<+s pkj gtkj enVj dh AapkbZ okys kgekygsd ik;h

'klkZ xEcks

nSfud tkxj.k % vxL2#]
2007

tkus okyh bl dhM+k tM+h dk oSKkfud uke diidiftifigSiA
frCcr esa bls ;klkZ xEcks ds uke Is tkuk thakviSpAikS/ks ds
vuks[ks esy bl dhM+k&tM+h esa] dkMZbflik SlksfldkitUe
gSih,ye ohjsflue tarq ds ykokZ ds flj ij gkbiktig$A dh
tkudkjh j[kus okys crkrs gSa fd ;klkZ xggus o ekd+s dk



ifjofrZr :1k gSA ;g dhM+k cQZ fi?kyus ds cke wéips gyk

tkrk gS vkSj dgN le; ckn bl dhM+s ds flj ij yxHtkbgp
iUkhugek ?kkl fudy vkrh gSA frCcr vkSj plipfdRIks)fr

esa ;klkZ xEcks dk dkQh le; Is mi;ksx gkeZphugssa HKkjr
esa j{kk d'f"k vugla/kku bdkbZ bl ij 'kkg/BAjipdgfEHKd pj.kksa
esa blds "kfDro)Zd gksus dh ckr Ikfcr gks pgdh gSA

Isc m|ku dh rjg gksxk gcZyfgeky;h {ks=kksa esa ik, tkus okyh cggése’ deViajiRend

xkMZu dk fodkl

nSfud tkxj.k % uoEBkp007

fpjk;rk dk vfLrRo ladV es

vej mtkyk % uoEeH] 2007

lao/kZu ds fy, Isc m|ku dh rtZ ij pkScfV;k es&Nzdydh
LFkkiuk dh tk jgh gSA bl m|ku esaa fofHkdudizthirykZ Hk
fgeky;h tM+h&cwfV;ksa dk jksi.k fd;k tk »kAsakScHEDVs;]
Hkwfe esa tYn gh gkbZVsd gcZy xkMZu kijghF&Aikidk t
eq[; mn~ns’; fgeky;h {ks=k esa ik;s tkus kgl ay®'0"khz;
tM+h&cwiV;ksa dk jksi.k djuk gSA blds tiy,kdé+-b&okjs esa
oSKkfud tkudkjh] mi;ksfxrk vkfn vke dk'rdkjksggagkibZ
tk,xhA blds vykok tM+h&cwfV;ksa dk cht ikIK kdkskndks
izf'k{k.k vkfn dk dk;Z Hkh fd;k tk,xkA blls dketijbu
tM+h&cwiV;ksa dk Igh izdkj Is mRiknu dj ikikad|sikido
gks ldsxkA gcZy xkMZu esa tM+h&cwK\ZKd&hj fikkskassA
ftids vUrxZr fgeky;h tM+h&cwfV;ksa dh d fédfidudid f
tk,xhA bldk Ih/kk ykHk LFkkuh; fdlkuksa diksZey&iAu dk
mn~ns'; Isc m|ku dh rig lk;ZVdksa dks vkdfZZr @);olk;

dks c<+kok nsuk Hkh gSA

va/kk/kga/k nksgu ds pyrs Ng Is vkB gtkj &8Y:mfRpfksa ij
gksus okyh fpjk;rk uke dh tM+h cwVh yakjaksigmdsch

gSA cq[kkj] eysfj;k jksx ds funku] cyo/kZdkekbtigs okyh
fpjk;rk uke dh tM+h cwVh dk bLrseky Ikykdajtk giSA ;g
fof'k"V vkS"kflk mPp fgeky;h {ks=kksg®Aayd{cutkirchp
blds va/kk/kga/k nksgu Is ;g taxyksa \xklg&Kgeky;h {ks=k
esa ou foHkkx dh vkalkksa esa /kwy kksadsljr bl owf
laink dks ywV jgs gSaA bl dkj.k blds viLrR&piJg'vx x;k

gSA

vYeksM+k esa [kaysxk i{kfgizityth bykds esa pkj gtkjolgtkj QhV rd dh AapkbZ esa ik;k

dsanz

vej mtkyk % uoEep] 2007

tkus okyk [kwclwijr i{kh phM+ QhtsaM yqlkjgkgi$Adsl d
iztkfr dks cpkus ds fy, vc bldk iztuu dsanz Kk<Y8/k

ggvk gSA vuqgdwy tyok;q ns[krs gq, vYeksinlzk leldefirgfaik
tkuk gSA dsanzh; fpfM+;k?kj izkf/kdj.k ns bis g@awnUKjk[k.M



esa phM+ QhtsaM dk ;g igyk iztuu dsan@isaddAy/jd BN vI
okfyph¥z fgeky:h {ks=k esa pkjatkjQhV rd dh Aapkbz

Ij taxyksa esa ik;k tkrk gSA bl i{kh dh rknkrPkMkidh gSA
buds lao/kZu ds fy, dsanzh; fpfM+;k?kg izkiékdiM+k esa iztuu
dsanz [kksyus dk fu.kZ; fy;k gSA bl flyflyssésekwieizHkkxh;
oukf/kdkjh ,0ds0O f=kikBh nks vU; ou vf/ktikkEgekisy
izns'k ds pSy esa fLFkr iztuu dsanz dk v/;kBdjddk,ygSaA
vYeksM+k e'x fogkj ds ,d Hkkx esa iztkulgskrmeiftugy
dsanz dk izk:Ik tYn gh dsanzh; fpfM+k2K§sakikt. tk,xkA
fgekpy izns'k Is phM+ QhtsaV ds tksM+s gdxalz ilzEkkir fd;k
tk,XkA iztuu dsanz esa mRiUu gksus okgkspbivksaQdsaaNksM+k
tk,xk] rkfd bl yqlr izk;% i{kh dk vfLrRo cuk jehlds

yn~nk[k esa vBJ[ksfy;ka djriMédapj ds 'kkSdhuksa dh ilan yn~nk[kllefieettidia gQFogka

lean]

vej mtkyk % uoEep] 2007

dHkh Ikxj ygjkrk FkkA okfM;k fgeky;u Hkw&daKksdgdok/u
vkSj chjcy Ikguh isfy;ks ckWaVuh fjlpZ Beud/log~+anyDy
v/;;u esa ;g Ikfcr ggvk gSA 3gka 45 fefy;u Iky igys dh

vof/k ds ike Vah ds QkflYI feys gSaA rVh;hoykdisskel

Veh ;gka dh [kwclwjrh c<+krs FksA Ikr |k{ejkokkmls
v/;;u esa lkeus vk;k fd vkt cQhzys jsfxLrkuhgsgksQuodk
yn~nk[k rc vkt ftruh Aapkbz ;kuh] legnz sgotsehVj ij

ugha FkkA *LVaDpjy ftMQkWijes'ku vkWRkbeshj;psFkr*
tEew&d'ehj esa 0SKkfud ny dks iwohZ was-ikkfk {sfikdy
lykaV QkWIlY| v4ikS/kksa ds thok'e’2 dkilsuk/ki vk
cukA tehuh jgL; mtkxj djus ds fy, 'kq: gq, izkessDWkfey
chjcy lkguh isfy;ks ckWVuh balLVhV;wV dissikajhn aSiekélk
usr'Ro okfM;k fgeky;u Hkw&foKku laLFkkkikéied difk® oS
,10ds0 iky us fd;kA MkO ikWy ds eqrkfcd ike nvifhFiFr
lkfcr djrh gS fd *fefMy ysV bZ&vks'khu ihfpdb2ske ml
{ks=k esa FKKA izkstsDV ds rgr tehu dskidkhkhgglgSaA
vU; fons'kh oSKkfud Hkh u, rF;ksa ds lkeks zisisiy/ esa

fnypLih ys jgs gSaA fygktk] dkQh jgL;ksa ldrkndSaR

[kVKkbZ esa iM+h cka/k cukikslthunh esa cf'kZeh uked LFkku ij ckiépkbKUusidkkx Tkjk

‘kstuk

vej mtkyk % uoEef] 2007

losZ ds fy,”kklu dkg yk[k :lk;s dk izLrko Hkstk x;k gS] ysfdu
ikap ekg ckn Hkh bls Lohd fr ugha fey Idhak8A lolldkus dk
dke v/kj esa yVdk gqvk gSA mYys[kuh; gS wlikkjd$-kk
{ks=kksa dh is;ty leL;k ds en~nsutj dksliNysldk&dnfle;

Is cka/k cukus dh ekax dh tk jgh gSA bllssiglkd vikelk;Z\Vu
dh n'f'V Is fodkl gksrk ogha LFkkuh; yisokiksds did] jk



feyrs vkSj eNyh ikyu dks Hkh c<+kok feyfk#ickaiRikau

Hkh fd;k tk Idrk gSA izns'k ds is;ty ea=kkddkizlivkba@r cka/k
LFky cfkzeh dk fujh{k.k dj pgds gSaAkxnUdikshldh foHk
dk;Z;kstuk cukdj 'kklu dks Hkstus ds fursg¥fkafrkldk foHkkx us
cka/k ds loszZ do#yk[k dk izLrko cukdj 'kklu dks ikap ekg
iwoZ Hkst fn;k gSA ftls vHkh rd eatwjh AglusZdegb @
cf'kzZeh Is izLrkfor Mwc {ks=k eVsyk rd ldisZ{lkWixiitifax ;
[kksnuk] jkd dh tkap] cka/k LFky rd jkLrk\Vfku€kdAkjgus ds

fy, Hkou cukuk vkin dk;Z fd, tk,axsA cka/kZethefafldksus

ij ;gka fo|gr mRiknu Hkh fd;k tk Idrk gSA flapiXZ tis
vi/k'’kklh viHk;Urk us crk;k fd foHkkx }kjlesd kZetikfor cka/k
{ks=k dk vD¥oagesa Hkkjr ljdkj ds HkwxHkhZ; oSKKfudksa Is losZ
djk;k x;k FKKA bl LFky dks oSKkfudksayyusntkadk cid fk

gSA

eksuky o dLrwjk iaggps e/izns'k ds jktdh; Ik'kq dLrwjk vkSj jktdh; ikghHidgh fgeikr

fgeky;h HkwHkkx esa

nSfud tkxj.k % flET]
2007

ds pyrs mPp fgeky;h HkwHKkx Is e/; fgeky; [¢thdykejds

gSaA 'khrdky e/; fgeky; esa fcrkus ds ckirs nksikdal\Fky

mPp fgeky; jokuk gksaxsA mUKjk[k.M dsvik&jh{Ki'kidrwjk
vkSj eksuky mPp fgeky;h tarqg gSaA fgejgfiks dskisdbu
nksuksa dks 'khrdky esa e/; fgekygtldhQhV Aapkbz ij
pksfV;ksa rd vkuk iM+rk gSA fnlEcj Is ysdye/diekgZ

nksuksa e/; fgeky; esa gh xqtkjrs gaSAKe¥gsedgNig®eikr nsj Is
gksus ds dkj.k eksuky vkSj dLrwjk nsj Is elh fgekyykrs

FksA bl ckj fnlEcj dh 'kqg:vkr esa gh mPp vig8k/,dh

Aaph pksfV;ksa ij Hkkjh fgeikr gksus dgZéty. kdhg&ii{k;ksa dks
fnlEcj ds 'kqg: esa gh uhps vkuk iM+k g$akdukyjlequSkjh

ds eYyk tksgjh vkSj /kkjpwyk ds nkjek] Gkkb8&kii/skikrs gSaA
tgka ij cQZ fxj dj terh gS milh ds vklikl nksykdslkyiss gSaA
tkudkjksa ds vuglkj nksuksa dk vkoztu dky esugts [Hrsu

dk le; gksrk gSA fgeky;h eksj dgk tkus okykiueskgkglwir
ia[kksa vkSj dLrwjk ukfHk esa dLrwjh @Afyzdil)pg ds
vuglkj bu nksuksa dks Iky esa nks ckj ukpsivkkig8a bih
nkSjku ;s f'kdkfj;ksa ds fu'kkus ij jgrs gSSaA

rhu ifUk;ka [kkvks] 'koxj Qajafoan cYyHk iar d'f'k ,0a izkS|ksfxdh idoudo|ey;

nSfud tkxj.k % flEg]
2007

oSKkfudksa dh dok;n IQy jgh rks vkus okys/kudssplesfx;ksa
dks vaxzsth nokvksa vkSj balgfyu ds =eg>ddshdqfDd Y

ds :lk esa ,sls ikS/ks ij 'kks/k 'kq: g@yefyd tybtksa ds fy,

dkjxj gSA ikS/ks dh rhu ifUk;ksa dk jkstkskidsoalafyu ysus



dh t;jr ugha iM+sxhA ikS/ks dks uke fn;kalqkygSykdlv/**A
'kkdh; dqy dk ;g ikS/kk nf{k.k HKkkjr ds xje LkRkulksa esa ik;k
tkrk gSA ignhus dh rjg fpj gfjr ikS/ks dksulkeahkgx]

jksx Is eqfDr ds fy, cjlksa Is bLrseky dj jgh[k§ads ckn ggbZ
detksjh dks nwj djus ds fy, Hkh bldh tM-fiudaddksk\aa
bLrseky fd;k tkrk gSA bldk Qwy ihyk vkrk gSAakg tgis

bl ikS/ks dks Qjojh&ekpZ esa jksik tk Idrk gSA

'khrdky esa fQj ladV esa vidygIr gksus ds dxkj ij iggap pgdh egk'khj edkyHQq

xksYMu egk'khj

nSfud tkxj.k % fnlEof]
2007

mxrs gh fcd tk,axh
mRrjk[k.M dh tftM+;ka

nSfud tkxj.k % fnlEc)]
2007

'khrdky 'kq: gksrs gh ladV esa vk xbZ gSAzbidgkady dk
eq[; dkj.k tkM+ksa esa cQhZzys ikuh Isodptis difgsa Is NksVh
ufn;ksa dh rjQ :[k djuk gSA de ty Lrj dh vksj vkkgh
egk'khj eNfy;ksa @saz'kr eNfy;ksa dk voS/k f'kdkj gks tkrk
gS tcfd 'ks"k iksfpax ds dkj.k e tkrh gSakVjdkgkst dh

Js.kh esa vkus okyh xksYMu egk'khj BdyfkjfiNk~VanvVksjky2
mUKjk[k.M dh ufn;ksa esa ikbZ tkrh gjkitaestifiFtk

dkyh unh eq[; gSA eNyh ij ladV dk eq[; dkj.k Mk\ike
foLQksV Is voS/k f'kdkj] MSe fuekZ.k] ridkkaNdsV/ICytifpax
ikmMj dk iz;ksx izeq[k gSA blds vfrfjDr 'khxeldyleddksrksa dh
vksj tkus dh izo fr us Hkh egk'khj dksy[knk egaAMkap Is

chl fdyks otuh egk'khj eNyh *khrdky 'kq: gk&? dahx okyh
ufn;ksa dh vksj :[k djus yxrh gSaA bu ufngkséuwlh gik bl

eNyh ds fy;s ladV dk dkj.k cu tkrk gSA de ty Lrj din;ksa

esa igagprs gh ;g f'kdkfj;ksa dk fu'kkula&ubtknekegsdkj.kksa

Is egk’'khj iztkfr dh dbZ eNfy;ka foyqlr gksApqdh gS

tM+h&cwVh izns'’k ds uke Is izpkfjr mUkik[kdV:1&sks iz
feyus okyh tM+h&cwfV;ksa dk HkaMkj ekSgungySAsbgiak
vkS"k/kh; mRiknksa ds fy, fd;k tk jgk gS]gh;gkdx tkurs gSa
fd ;gka dh tehu vkSj vkcksgok dbZ ns'kh mkiohksahdh
tM+h&cwfV;ksa dh [ksrh ds fy, eqQhn g&Akbbsgokusad/
Qkj ,jksesfvd lykaV vadSi¥2 IsykdgbZ dh hd; lesyiRokdka{k
pj.k esa gSA bl ;kstuk ds rgr fdlkuksa dR&ksard&dksrh ds
fy, cht] izalLdj.k dsanz] xzsfMax iz;kdwkkyldiikd§fo/kk ,d

gh Nr ds uhps ekStwn jgsxhA izlaLdj.k ;whi¥y yaKisisl
vesfidh rduhd ij vk/kkfjr Iqij f@fvdy fywbM ,DIks2D
Ya,llh,QbZY% ;wfuV ds fy, dsanzh; dkelZ eakkyhls gpidM+
:Ik, dh Igk;rk izkIr djus esa 1Qyrk ik yh gSA @XiZ rd 'kq:
gksus okyh bl ;wfuV dks IsykdgbZ esa IkBkiirvidik tig

dh bl vR;k/kgfud rduhd dh Igk;rk Is 'kr&izfr'kr)tkqls



tM+h cwfV;ksa dk izlaLdj.k dj vkS"kf/k ;ksykizki folds

vykok dSi dh fo'o Lrjh; iz;ksx'kkykvksa gsesizldhdizsfMax

Hkh dh tk,xhA nwljh leL;k foi.ku ds fy, Hkh ag{kle lij

fy, X, gSaA rS;kj rsy dks [kjhnus ds fy, bddtkgyXykeVsM
YavkbZth,y¥2 ds IkFk le>kSrk Hkh fd;k x;k gZAdilin@b

foi.ku ds fy, vkbZth,y Is yxHk2 djksM+ :Ik, dk le>kSrk
fd;k x;k gSA mRikfnr rsy Ih/kk vkbZth,y dks ik tikgktk

fdlku dks dsoy tM+h cwfV;ksa dh [ksrh djummgi@Aulépo
crk;k fd vesfjdh rduhd ij vk/kkfjr izlaLdj.k dsagg 0"kZ ds
vafre lirkg rd dke 'kg: dj nsxkA dSi ds ek/;e Iskiksa Is

,d 0"kZ esa/u vWhZehf'kkyu LVhfo;k o vU; tM+h cwfV;ksa dk
mRiknu djk;k tk jgk gSA LFkkfir fd, tk jgs dsinkss dh

bl leL;k dk lek/kku rks fd;k gh gS xzsfMax dhfoekik Hkh

nwj dj nh gSA blds vykok Ixa/k ikS/kks&k dfs istalwdjs jkT;

esa yxHRx vklou dsanz cuk, tk pgds gSaA tM+h&cwVh ds fy,
fQygky dksbZ dsanz ugha FkkA

gkfFk;ksa ds ewoesaV dk o8 kiho oSKkfud dh esgur IQy ggbZ rks vkussakgsafigfFk;ksa
gksxk ekufp=k ds ewoesaV dh tkudkjh yxkdj muds egRoiaKsZtkadyrkjds
_ _ ckn mldk uD'kk rS;kj fd;k tk IdsxkA uD'kk gkhbyksadh
nSfud tkxj.k % MIEL]]  npwjh] fdu {ks=kksa esa mudk izokl vk3jketSeedkSy dgka
2007 Hkze.k dj jgs gSa] ;g Ic tkuuk vkiku gks tkygkigAKiRth
ds phyk vkSj gfj}kj jsat esa bl dok;n dks olBKhkéud 'kq:
djus tk jgs gSaA vk/kgfud rduhd dh thih,| dsg}kgkigHko
gksxkA gkfFk;ksa ds ewoesaV dks yskiuastikds djigso$Sa
ysfdu muds ewoesaV dh Igh fLFkfr dh tkudkjiHkis fg,
dksbzZ Bksl izek.k ugha fey ik;k gSA gké&FkBzaatgics jgh gS]
mis gh ewoesaV crk;k tk jgk gSA ftlls gkFkjksis dikyy/;;u
dkQh gn rd IVhd rjhds Is taxykr ds vi/kdkjh vk&¢lnzi ugha
dj ik jgs gSaA vc oU; tho oSKkfud jktkth ds gihykSjs
ofj}kj jsat esa vk/kqgfud rduhd Is ;qDr thih,fikgdsa ds ewoesaV
dks ysus dh dok;n esa tqVas gSA thih,| dh lolsrdyhd
igyh ckj gkfFk;ksa ds Hkze.k {ks=k tadkjh &pdkigh tk,xhA
tc ;g tkudkjh iwjh gks tk,xh rks bldk ,d uD'kkj r§kkxk]
ftlesa gkfFk;ksa ds ewoesaV dks n'kka@fk ths xkAQHK; mk
;g Hkh feyus okyk gS fd gkfFk;ksa dk ewoslsald tehalfdl
vksj gksrk gS] ;g tkuuk vklku gksxkA blds vggBloitkskZ
tkudkjh irk pysxh mlesa gkfFk;ksa ds ewkesaVj thuidik
ldrk gSA ;fn og unh] taxy ;k dgha vkSj izokl djSgsrks og
Hkh tkuk tk ldsxkA rduhd Is jkf=k Hkze.k dhysukdkikh vc



vklku gksxkA oU; tho oSKkfud MkO fjrs'k k&Kt gkykafd

:g csgn dfBu vkSj esgur Is Hkjk dke gS] ckgsan gaay/kl

dk;Z dks 'kq: fd;k tk jgk gSA muUgksus crk;lkffek;tcsa ds
ewoesaV dh Bksl tkudkjh yx tk,xh rks jsaf dis y{R'sk

tk,XkA tks ,yhQsaV ewoesaV ds fy, ehy dk gREXk/imUgksaus
crk;k fd gkfFk:ksa dh legnz ry Is AapkbZ eihAk kéu blls

:g Hkh irk pysxk fd fdl le; gkFkh fdruh Aapkb@®lksxeu dj

jgs gSaA

0YMZ gsfjVst esa pedsxk &gxydky ds jkt'kkgh isM+ fpukj dh ped fj;kir eddkkk

cqtgxZ fpuk| cjdjkj gSA bl ped dks ngfu;ka ds lkeus vk jok+¢8s,d
Icls cqtgxZ fpukjA d'ehj ds cM+xke ftys ds Negxlke&Stwn bl

vej mtkyk % fnlEc7] fpukj dks ngfu:k esa Icls T:knk igjkuk ghstesgiirjkd/2 ds

2007 Ikeus gksus tk jgk gSA edin 0YMZ gsfjVstadbldisVdgey
djkus dk gSA d'ehj dh igpku cu x, fpukj dks dSkiMitls
egxy 'kkldksa us ?kkVh esa jksik FkkAjc]affpukad&ksS]
bldh Nkao us viuh igpku dk;e j[kh gSA Ikr IkSdjus bl
isM+ ds rus dh ifjfiks ehVj rFkk isM+ dh AagRlehVj gSA
fj;klr ds izfl) Ik;kZoj.k fon~ eqgEen Iqyrku ioknferkc *n
Vah vkWQ vkoj gsfjVst* esa Ikyksa igyskgitkdtds igguk
fpukj gksus dk nkok dj pgds gSaA fpukj dhezeld. kgl
*dkcZu MsfVax* rduhd dk Igkjk fy;k tk,xkA bl rdsadpuk]
ds ikS/ks dk FkksM+k fgLlk ysdj iz;ksXkk{i{.lest dijc
ns[kdj mez dk irk py tk,xkA blds fy, jk"Vah; oulmiigla/kku
laLFkku dh enn yh tk,xhA fj;klr esa ,d rjQ Ikr *kidjkuk
jkt'kkgh ikS/kk viuh ubZ igpku cukus tk jgle@&dikyhasa
d’ehj esa yxs fpukj ds isM+ fiNys rhu n'kd kesggdeg§aA ,d
losZ{k.k ds vuqlkj rhl gtkj Is T;knk isM+ dkV @gSaA lu~
1976esa JKT; esa dpooofpukj ds isM+ Fks] tks vc ?kVdj ek=k
16000 jg X, gSaA fpukj fodkl izkf/kdj.k ?kkVh eds iisilgs
eqfr esa ckaV jgk gSA



ysUVkuk dSekjk% fgeky;h okuLifrd fofo/krkjkls fy, [k

gih'k pUnz ik.Ms,] jke xksiky flag ,0a ihrkEcy izlkn /;kuh
xksfoUn cYyHk iar fgeky; Ik;kZoj.k ,0a kKl laLF
dkslh&dVkjey] vYeksibsg mUUKjK[Kk.M

ysUVkuk dSekjk ftls igkM+ esa dqgjh Hjdselgisrgpéadid davVhyh >kM+h gS tks IkekU;r;k
03Is 18 eh0 Aapkbz dh gksrh gSaA bldh ifRr;ka EcinhMkkRKjQwy NksVs&NksVs ihys vFkok
larjh yky ;k 'osr jax ds gksrs gSa tksfikyiPiNgSaskdads Qy gjs dkys jax ds gksmsygSaA ;g e
#i Is Vaksfidy vesfjdk dk ikS/kk gS tks dKkjF&edtkoV o gSt lykaV ds #i esa jksfir fd;k x;k
FkKA vkt ;g leLr Hkkjr esa izkd frd #i Is ik;k ¢8R vHkh rd ;g ekuk tkrk jgk gS fd ysaVkuk
Hkwé&{kj.k dks jksdrk gS fdUrq fnYyh fo'efolky:kdQslj ,0a [;kfr cklr oSKkfud MkO IhO vkjO
ckcw us vius 'kks/k esa bldh Hkw&{kFkkkiskiuadtkgefljs Is udkj fn;k gSA

ysaVkuk fofo/k tyok;qoh; ifjfflLFkfr;ksa vk fdfH&Wi esa IkekU; #i Is o'f) djrk gSA
:g VR:f/kd 0"kkZoo bap@p"Rks=kksa Is ysdj furkar Iwks bias@dxdeakA] Alj
(wasteland)eSnkuh rBssoeh0 dh AapkbZ rd ds {ks=kksa esa bdkeizkkiiyd dh
fLFkfr esa o'f) djrk;gSahlw[kkjks/ibrought resistant)kS/kk gS vr% ikuh dh deh okys {ks=kksa esa
lkekU; o°f) djrk gSA

ysaVkuk dh dgyctkfr;ka gSa ftuesa Is Hkkjr esa eq[;r% ki kidai ik;h tkrh gSa&
L. camara var. aculeate Moldenke, L. camara vastaBailey,oal. camara var. nivea BailéyL.

camara var. aculeatéikkjro"k4adgd/kd ik;h tkrh gSA

ysaVkuk dfVax o cht nksuksa ds }kjk fadflg gksfkd3sth Is QSyus okyh >kMh+ gSA
;g dkVus ;k tykus ds dgN le; ckn gh rsth Is o §sdpkuh >kfM+;ksa dk #i ys ysrh gSA ysaVkul
yxHkx iwjs Iky igf'ir gksrk gS ftl dkj.k cgqrefbkk esa cht mRiknu gksrk gSA vius bu Ic xq.kkse
ds dkj.k ;g Hkkjr ds cMs+ HkwHkkx esgif ot Hls; kue$la fli mBk pgdk gSA blds }kjk d f'k
;ksX; Hkwfe] ou Hkwfe] pjkxkg vkin dizefWkforHiesHsditk gSA ;g >kM+h Hkkjr ds IHkh eSn
bykdksa ds vykok fgeky;h {ks=k esa HkhuktpgdhdlyS- ftlls bu {ks=kksa ds fuoklh blds
fuEukafdr nks"kksa ds nq"ifj.kke Igu¥dks etcwj gSa

rsth Is QSyus ds dkj.k cM+s Hkw Hkkx ijukydgaivySe
bldks dkVus Is ,d rjy inkFkZ dk fjlko gksrk g8umllsS/kksa ,0a Qlyksa dks Hkkjh
ek=kk esa [krjk gksrk gSA blls nwljh omhRrfksardl) gks tkrh gSA

3- VR;f/lkd ek=kk esa cht mRiknu o fofo/k izdkjcllesgokkh iuius ds dkj.k
vfu;af=kr o°f) djrh gSA



4- blds Qy vusd izdkj dh fpfM+;k,a [kkrh gS ftlsactikkizdh.kZu cgqr rsth Is vkSj
cMs+ HkwHKkx rd gksrk gSA

5- ftl Hkwfe ij ;g >kMh+ mxrh gS ml LFkku ij dlkiddeyk8kuk tky cuk ysrh gS
ftl dkj.k vU; ouLifr;ka ugha mx ikrhaA

6- bldh Vgfu;kWa gjh voLFkk esa Hkh vklkuly&a#y birtikj.k ouksa esa yxus okyh
vkx esa ;g fo'ks"k Ig;ksx nsrh gSA

7- bldh ifRr;kWa i'kqvksa }kjk [kk fy, tkusigHidkdSygeRiUu djrh gSaA

- flyoZ o Msds ds vuqglkj bldh ?kuh >kfM+;ka'lekZty halkks"k.k {kerk esa deh

ykrh gSaA

mijksDr dkj.kksa Is ;g ikS/kk tSo fofo/krgatsciMkdkrik gSA bldh jksdFkke ds fy,
izHkkoh mik; u djus ij ;g leLr fgeky;h {ks=k drikguLifr;ksa ds fy, ladV [kM+k dj Idrk gSA
bldh jksdFkke cgqgr eqgf'dy o egaxh gSA bldkadydrfulsils; eq[; #i Is mi;ksx esa yk;s tk
Idrs gSa &

‘kafa=kd mike@ga ikS/ks dks tuojh Is ekpZ ds chp tehMsdjd &WpkbZ ij Is dkV dj tyk
fn;k tkrk gSA ikS/ks dk cpk Hkkx cjlkr egig évhk ttais ij m[kkM+dj tyk nsrs gSaA blds ckn
2-30"kksaZ rd iqu#Rikfnr ikS/kksa dks rdfkikidetFkguétsoly, vko';d gSA

jIk;fud mik;% bldh >kfM+;ksa dks dkVdj dVs Bkkxkisa?kkgyo%) yxkus Is ;R,3,5-T
dk fNM+dko djuk ykHknk;d gksmk riggfknwu ds vualkputyl easterdk fNM+dko Hkh cgqr
izHkkoh gksrk gSA

tSfod mik;%gokbZ vkSj fQth esa dgahtdhd/Bug (@hezia insignisDougl), Lantana seed fly
(Ophiomyia lantanagvkSiantana lace bugreleonemiascrupulosaStal) ik, X;s gS tks fd ysUVkuk

ds rus] ifRr;ksa] Qy vkSj Qwyksa dks [kknkSQyEsfitls o'f) o fodkl dks jksdus esa Igk;rk
feyrh gSA Hkkjr esa ysUVkuk dh jksdFkkeh glityksa fds ¢;ksx dk ¢;kl fd;k tk pgqdk gS fdUrq
vU; ikS/kksa ij Hkh bu dhVksa dk izHkkokksikkaokkim'| k; gSA

vius vusd cqgjs izHkkoksa ds ckotwn ySUVisikfgdsikeisaizdtkij vk; dk Izksr Hkh
Ikfcr gks Idrk gSA blds dgN izeg[k mi;ksx bl $dk§g

ou vugla/kku laLFkku] nsgjknwu ds ¢pkj wk8kjlaidZk® ijethr flag ds vuglkj
ySUVkuk dks dkVvdj mldh ydM+h Is est] dalWif MBoh.V3ksyh cqdjsd] VsyhQksu LVsaM vkSj M
vkfn vusd 'kks&ihl cuk;s tk Idrs gSaA MKO tlgtkjdgSIWVkuk dh ceq[k fo'ks"krk bldh ydM+h
nhed vkSj dhVjks/kh gksrh gSA vr% blls cdlothkedsZdlvd pyrk gSA

bldh ifRr;ksa dks fupksM+dj mudk jl fudkyk tlg&dtks Rxzhu dyjb dk dke djrk gSA
IfRr;kW o dksey 'kk[kk,a gjh [kkn ds #i edh tkijklsk gSaA blds gjs Hkkx ds fo'ys"k.k ds
vuglkj blesa ukbVakstd, iksVsf'keo0%, QksLQksj15% rFkk dSTY'kges1%, gksus Is ;g



mi;ksxh [kkn Ikfcr gks ldrh gSA ifRr;kW ds wkiardsl inykigjk inykasy izklr gksrk gSA

;g rsy ,sUVhISTIVd bR;kfn ds fuekZ.k ekagRADQWkbUI esa rkth tM+ksa dk jl| nkWar nnZ ds
mipkj gsrqg ¢;ksx fd;k tkrk gS rFkk Qy vkSikRrksaksa ij ejge ds :Ik esa mi;ksx esa yk;k

tkrk gSA rus dk isij&iYi cukus eas mi;ksx giAldikls rus Is cuk iYi] xRrs] iSfdax] fy[kus o
NikbZ dk dkxt cukus ds fy, mi;gDr gksrk gSAk&]Ksl dk mijksDr ¢cdkj Is mi;ksx fd;k tk,

rks fuf'pr gh bldh vfu;af=kr o°f) rks #dsxh gjhliddkekU; ds fy, ;g vk; dk lzksr Hkh cu

ldsxkA
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