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@  Rainfed areas constiure about 57% of the total 141 million hectares cultivared land in the counrry.
Rainfed spricultuse is characterised by low levels of productivity and low input usape. Variability in minfall
tresults in wide varation and instability in vields. A majotity of rural population lve in the rainfed regions in
Indla Thetefore, Govetnment of Indla accords hiphest pdofty to the holistc and sisrainahle

tof rainfed areas throuph watershed development approach. To deal with this, the scheme of
National Watershed Development Project for Rainfed Areas {INWDPRA) was launched based on twin
concepts of integrared warershed management and sustainable farming spstems. The main objective of
the warershed developmenr program was to improve soil and water conservation, irrigation facilides, and
land use pattern leading to Incteased sgriculioml] productivity in drowght prone areas, Tt is expected that
these programiTes wonld led s povetty :tuducﬁ.un, i.mpl:umd livelihneds und ilnPﬂ:rvncl Hu-l:lh}'s:'lm] and
sucio-economic conditions leading to sustairable tural development.

A watetshed development program under NWDPRA scheine was statted in 2008 ar Jalalpur
watershed in Jagoer block of Apra distdct UP. that involves multiple stakeholdess. An interdisciplinary
apptoach has been followed fot this study, given the complex and divetse factots, such as bio-physical,
socal, ecclogical, institutional and ecotomic factots, besides the tepional vatiaions. The ptoject
concenttated on the capadity building of the beneficiaties in consetvation and ptoduction aspects with
imptovementin basic ivelihcod thtough ditferent livelihood activities that sustain them, espedally duting
dtought years by sustainable use of land and water tesoutces.

The study observed imptovement in grovhd watet levels, enhanced seoil and moisture
consetvation, development of itfigation facilities, watet regenetatioh capacity, fotestty and hotticelbare
development, change in land use pattern ahd cropping pattetn, imptoveinent ih ahimal health,
smployment and ihcome pehertioh. Soine atess heed furthet attention such as, prester involvement of
the communities dutinp implementaton and post implementation phases, traihing ahd capacity building
and sustainable Income peneration, It is cheetved that farmets heed to be trathed for catrying out minot
malbtenancewotk of the sumetrous developtmentactivides in the watetshed.

We ate grateful to the Depattment of Aptlcultute and coopemtion, Ministty of Agticuliure,
Government of India for sponsorship of the project under NWDIPRA scheme. 'We also gratefully
acknowledpe the contdbution of Director of ICAR-TISWC, Dehradun and Scientists of the institute who
directly or ndirectly provided thedr valuableioputs durting execution of vatous activities in the watershed.
Thankx ate: due t1 all the techrical and administrative staff of thix centre for their untiting support in the
day to day functicning,

Authers
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SUMMARY -

@  Watersshed management is an approach of enhancing or improving livelihood security through
respurce conservation and management to serve the socic-economic needs of human society and/or
communglity concerned. Atpresentthis concepthas become a key for improving sofl and water rescurces,
overall productivity, eand ecological restoration of rain-fed areas. This bulletin focnses mostly on the
impact of implemenmtion and adoption of different seil and warer conservation interventions gt the
warershed level. To address the gwemll agricnlnaral constminms mainly water ercsion,

deplerion, susmainahle productivity, and livelihood security in semi-arid rmpics of India beser with scamy
resourees, droughe, noor sociceconormics, and lack of education, soil and water conservanion technologies
wenz applied in the Jalapur watershed having 687.5 ha aren in participaiory mode near Jagner block in Agra
distriet (ITP). The pre and post-watershed data reveslsr] that the irdgeted ares enbanced from 381 ha o
515 ha while the minfed area decrezsed from 266 10 134 ha which can be atributed 1o the rise in the average
groundwater table from 3,12 to 6.3 meters that led to an increase in the duration of water availability in
open-wells/ be-wells from 3-7 to 8-12month, The count of animals mainly buffalo, cow, goat, and sheep
have also beon increascd by 58,96, 36,30, 43,80 and 28 %4, respoctively which ¢an e ascribed to more
availability of feed and fodder on acconnt of silentinerease both in arca and productivity of major ceops,
The tisc in area and productivity of wheatand mustard corresponded to 22,5 and 48,6 ha and 4,06 and 2,13
g / ha in, tespectively, The increase in area under wheat and mustatd was at the ¢ost of decrease in arga
uncer lentil and bajrs which corresponded to 16,1 and 47.4 ha, respectively, However, the productivity of
lentil and bajea enbanced from 7.5 t0 8.8 ¢ / ha and from 17,15 10 18,45 q / ha, respectively, Based on the
results, it could be concluded that the watershed management interventions proved hiphly efficient in
natuml resource conservation in the treated area having fragile agro-coosystems under semi-arid climatic
conditions. The soil and water conservation meagures along with improved apronomical practices like
availability of more irripation water, better package of practices, the introduction of high yielding
varkaies, balanced use of soil mnrients, bio-fenilizers, and the land improvement by mitigatdon of soil
degradation, not only enhanced crop production, productivity, cropping inensity, fodder availahilicy and
Tivestock productiviry but also enlarged employment opportunitics within the warershed and thus, ensured
Tivelihood security of the vatershed dwellers.
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Presetrving the natural resoutces fot safer future of forthcoming genetation s the challenge which
tops the global agenda as the mankind enters in the third millennium, Sitwation is far more alarming in
Indian context. India is inhahitants of about 18 % of word human population and 15% livestock on only 2
% of total land fesources of wotld, Consideting the expected growth in its populaton, Indian need to
increase prain production by at least 50 % during next 25 years perod to maintein self-sufficency in
agticultural production, There is litthe scope for bringing more area under agricalture. ‘Therefore, needed
quantum jurmp will have to come through the judicions and productive utiization of marginal and degraded
lands

Meatly 57 % (187 mha) of land resource in India is facing physical or chemicsl degradation. Spread
with in 2 lem from the Hvetbanks, ravines are the wotst form of tettain deformation. In India about 4 mha
land under influence of puily etosion along the vatious tivets including Beas, Yamuna, Ganga, Charbal,
Kaligindh, Mahi, Narmada, Sabarnat and thelr tfburaries. In TP, oot of 1.20 m ha ravine infested area of
the state approximately 80 % is along the river Yaruna, Chambal and its tributaries. The networks of gullies
are intensifying slowly but sceadily enpnlfing adjnining tahle lands wherever adequate measures are lacking.
For testoring the ravine ecosyswems to ity optimum production level, TISWC, Research Centtre, Agra has
developed a technological prckage applicable o warershed hasis,

Farmets ax direct benefidaries of watershed development and management programime have a ley
tole in sustainable management of natural rescuices. It is with this intention that theees has been increased
cmphasis on farmers patticipation at all stages of ploning and implementation of watetshed development
projectin the recent guidelines issued by the government of India.

A watershed was developed by ICAR- by IISWC, Reseatch Centre Agra at Jagner block of Apta
disttictin Uttar Pradesh to testone the ecological balance in the degraded and fragile rainted eco-system and
to cteate pustainable employment oppottunities for the tutal commnity for livelihood secutity. This
watcrshed is located at 90 km Bom Agra city, It 13 one of the watetsheds taken wp by IISWC, Dehtadun
{Uttrakhand) for developing waste lands under the NWDFRA (Natiohal Watetshed Development
Programme fot Rainted Ateas) Project funded by Ministry of Agticulture, Government of Indis.The plan
of watershed was prepared and submitted by IISWC, Reseatch Cenitte, Agte in Septembes, 2008 with the
following specific objectves:

Ecological objectives:

¢ 'To detnonstrate proven technlques for the teclamation of ravines wastelands for adoptlon by the
fartners throngh apardcipatoty approach.

* 'To monitor environmentsl changes due to efficient utlization of soil and water resources in
Yamuna ravines.

Sociga-economic objectives:

* 'To grnetate awateness among the: masses ahout soil erosion problems of the region.

s Mo increasebiomass pruductinﬂ in fravine watetshed.

* o monitor the impact of ravine teclamation on socio- economic status of the region.
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The Jalalpur watershed sucronnded by Agsvalll and Vindhyan hills comprises of three villages
namely Jalalpuy, Dhanina and Deor, situated in Jagner block of Agra districtin Uttar Pradesh, The total area
of the watcrshed is 697.5 ha with undulating to slopping (up to 10%) topography. This watcrshed is located
in the south-west of Agra at 2649 to 26'51N latirade and 77° 32 307 to 77 °35' 30” B longitude (Code Ne.
2C5A5g1b & 2C5A52e) at an altitude from 184 to 217 m above mean sea level (msl) Fig 1. A nala
onginating from vpper Adge passes through the watershed and form the main drainage line of watershed
with a third order desinage pattern with total stream Jength of T201m,

The wpper ridges comprise of red gandstone with very shallow eoil depth, whereas sofl depth
increases towards the outlet with soil texture varving from silty clay loatm toloatry sand. The middle portion
of watershed has heavy textured soils with induerate hard pan in sub surface horizon; whereae lower portion
of watershed has coarse texture soil comprising of small networlke of il channels and gullied landforms. A
sizeable portion of watershed iz submergred during the rainy season, which is brought under cultivation
during the Rk season by siphoning the stored water.

This cxress watet stored duting the rainy scason i3 the main asset of the watershed provided
rationally nsed. The watershed has arid to semi-arid chimare with average annual rainfall < 500 mm in about
35 ruiny days. Temperature ranges from as high as 48°C in the May-June to as low s 1°C during December-
January. The trend of rainfall is highly erratic and maximum water goes as ranoff. The ground water supply
iz very poor a8 most of the nunoff flaws down the slopes in 2 very short duration thereby limiting graund

water recharge

Source: india gen fs/maps/

Fig= 1 Location of Jalalpur watershed
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2.1: Watershed Features and Exdsting Natural Resources

Ot of Lolal cultivaled area of 647 ha during the base year 2008-10), the irrigaied area was 381 ha
and rainfed area was 266 ha. Agricultnre is the main ocenpation of the farmers in the watzrshed. The
major cultivated crops in the watershed are mustard, lentil, wheat, bajra, and gram. Most of the
apricultural land area practiced as fallogr during the Kbarif season, while only near around 25 ¥ area is
eropped during Kbarsfscason which is used mostly forwheat and gram cultivation in the Rabf scason, The
remaining 75 Y of the agricultural land area falls under single crop culthyztion and nsmally practiced as
fallowrin Kbarifseason while sowing of nmstard (25%), lendl (30%%0), wheat (20%), Gram (10%) and 5%: for
others crops in Eabi season.The watershed hes 524 families and a human population of 3049 (male: 853;
female: 725 and children: 1471). The general cast dominates in the watershed (52.31 %) followed by
scheduled cast {19.15 %3), other backerard clase (10.04 %) and minority and others (18.50 %). Total
livestock population in watershed was 782 (eows: 135; buffalos: 424; goats: 180 and cheep's: 43). The
watershed is dominated by the marpinal and small farmers {< 2 ha) which constitute 84.20 % of total land
holdinge The watershed had 19 traciorsy 19 trallers; 4 threshers/ cutters; 3 diesel tube wells; 14
submmersible pumps and 07 jugars The presentland use of the'watarshed {s shown in Table. 1.

Table 1: Prcecat land usc plan of the Jalalpur watcrshed

S.N. Land use Present ( ha)

1 Agriculture
a | Rainfed 380.77
I  Crops 380.77
I  Agroforestry Nil
b [ Irrigated 118.38
I Assured 39.46
II Partial 78.92
2 Waste land 180.95
a | Aforestation Nil
b | Pasture Nil
¢ | Untreatable 40.6
3 Village land 17.4
Total 697.5

Although abnormal monsoon pattern and severe drousht conditions experlenced during the
projectperiod restricted desired level of projectbenefits, the basic objectives of the projects were fulfilled
with fair degree of success. This bulletin is zimed to document the details on warions aspects of project
implementation, evalation of the technological package and ower all experiences of watershed
developmenta] team.
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2.2: Land Resources
22.1: L.and holding

Majority of the farmers arein the category of merginal (<01 ha} and small {1-2 ha) with average land
holding of shout 2.4 ha, These small land holding are further scatteted at different places, which makes
cultivation very difficolt. Distibution of farm families aceording 1o the size of the land holdings are given
intheTable 2.

‘Table 2; Distribution of farm familics according to their aize of land holdings.

Land helding

Marginal (< 1ha) - 17 70 B7 29.79

Small (1-2 ha) 4 15 08 117 40.07

Medium (24 hz) - 7 30 57 19,52

Large (> 4 ha) - 4 27 3 10.62

Total 4 43 245 292 100
2.2.2: Salls

The entire watershed is topographically divided into three major landforms. Accordingly, the soils
of watershed wees grouped into following three major categories:-
) Hill terrsin,
f) Plainlandand
iify Ravinouslend

i) Hilltertain-Redsoils
The topmost portion (Western & Nerth-West part) of the watershed is hilly terrain with occasional
depreseions of flat land interlocked between the hillocks These soils are derived from the eolid rocky
rerrain and are located at a heipht of around 600 feet. They have developed from varlous formadons of the
Vindhyan sandstones of Central [ndia hills of Bharatpur and Dholpur.

The soils of the hilly terrain are loamy cand to sand with oceaslonal thin layers of silt in small
patches. At grear proup level, these soils are prouped in Peamments. Near the hills, the soils are coarse and
underiying with hard rocky fragments of sandstones. The soils of the hilly terrain and very neathy adjoining
areas are loamy sand ko sand in rexmre.

Depth is the major limitations of these soil groups. As we move away from hills, the soil depth
pradually incresses along with clay content therehy improving the fertility staus. The soils are red in coloor
with ferrginous concretions with slightly acidie Lo neulral in reaclion.

iy Fine textured alluvial soils
These scils are the mostextensive soil gronp found in the Jalalpor watershed. The middle portion of
watershed is relatively flat land with fine soil texture. These soils are hlack in calour and are inherently high in
fertlity statns. These black soils arc calearcons and develop mumerous eracks and fisaares on drying. Seil
textnre ia silty clay loam particularlyin depressions and loam in the clevated porton.
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The soils of the lower hotizon ate invatiably heavier than the sutface, being 2 zotie of compaction
atd ittvatiably 2 zotie of caldom catbonate accumulation in the fotm of Keskar nodules. A subsutface
indurate pan of Kawkar or clay or mixtures of both locally called as Pomi soils are prevalent, which impede
the dovwnward movement of water thereby creating problems of high runoff.

iii) Coarse textured alluvial apils
These suils ure lying mostly near the adjoining areas of Kawar River near the outlet and anund the
lowet portion of foot hill of watershed. These solls arc coarsct in texture and ate selatively poorin fertility
statua. The soils arc loamy sand in texture.
Thesc scfls 2lso cocupy significant area of the watershed. The soils are dedved from the alluvial
deposit and also from tesidual soils of the hill region. Rill and gully formation in same parts particulatly near
the outlet of watcrshed can be scen

2.3: Avallable Watct Resources

‘The watershed has arid ro senmi-anid climare with aversge annual minfall < 500 mm in abowr 35 mainy days.
‘The middle portion of watershed has heavy textured soils with in dorate hard pan in sub surface hodzon;
whereas luwer portion of watershed has coarse testhune s0il comprising of smell network of Sl channels
and pullied landforms A sizeable portion of watershed i submerped during the: miny season, which is
braught nider cultivation duting the Rabi season by siphoning the stored watet. This excess water stored
during the ity seasonis the main asset of the watetshed provided ationally used.

‘The Jabalput watesshed is having four seasonal water bodies oo ptivate 25 well a5 on community
land. Management and maintenance of these water bodies is still in the hand of minor itrgation
depattment Durdng good rainfall year, these water bodies having full of watet duting the Kbsnf seazon.
Before sowing of Kebi season crops water from these water bodies is sither nsed for supplementary
irrigation for Kéanfcrops or irtgating fields for Ea¥ sowing of allowed to po as waste. After releasing water
Hrom water bodies, submergence area also put undet cultivation for Kabécrops.

‘I'wo Bundhi 1980 ha-em
Village 1elab 640 hacm
Kachcha Talab 600 ha-cm
Calkhar Talab $8ha-cm

3. MRJOR LIVELIHBOD PREDUCTION SYSTEMS

31: Apriculture, Horticulture and Agro—Foreatry

'The agriculiure land use constitutes about 57% of the total watershed arca. Both rain-fed and
irdgated agrcultnre are practiced in the watershed. Mono croppingis deminantin the rzinfed production
systean while double cropping is limited to the irtigated lands, which conatitutes about 30%% of the total arca
under agriculinre. Rainfed agrenlture is mostly mono cropping with invasiably low productivity, Thesc
areas constteie about 70% of total agrienltare area. The food and livelibood security is primarily deiven by
the natnral weather factors of rain and itz distribution specifically across the eropping season. Only about
37% area under agricultere is cropped during Khwsf seazon in the watershed. Among various crops, bajra
shares mazinmum avea (20%), followed by sesame (10%), jowar [3%) and pulses iz black gram and green
gram {296). Farmers nae high vieldingvarieties of bajra (JK, Pioneer, Aarti, Boes, PAC 9444, Mahyeo Bajra)
and sesame (Mitgs) which are mostly truthfitlly labaled seed from private seed companies.

The producivity of Kian crops is low and fluctiates depending upon rainfall pattern, use of
fertilizer and incidence of diseases and insect pests. Low vielding local vatietles of jowar are prown without
fertilization for grain and fodder production. The Ineal jovpar varieties are one of the various constrains in
fodder production in the gmatershed. The green fodder production through various somrees like erops,
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prasses and Hmited forest thees is cleatly inadequate fot maintalning proper health of existdng anlmals. Also
oo use of manure and fertilizer in sesaine, 0o seed treattnent with Rbigphive cultare in prlses are the othet
production constraints in the watershed. Watershed has good scope for Jowland and semi deep water rice
culdvation in seasonally submerged area, which remaing unutilized during Kberf season. Almost in 4l three
villages of the watershed, oo compost pits exists and fresh to semi decomposed farm yard manure is applied
directly to the agriculture fields. The preen macures like diancie, sun-hemp, ssefhave good potentisl in the
walershed. However, the practoe of green mamre is meager and unpopulat in the wstershed, in spite of the
facc that otganic matter status as well as festility of the agricultural soils is poor to faitly pood. The coltivated
fallowlands dominate in the watetshed which conttibutes to accelerated soil excsion as well as runoff yields
in the watershed,

Among Rebi crops, mustard occupies the larpest atea under apricultute {70 to 80%4) followed by the
wheat {10%) and pulses like pram and lentil (10%). Farmers are nsing high yielding vavieties of Rabi crops
like Katan, Krishna, Kranti, Sharda, Moti, Chambal, Nath, Sona, Raj Liami, Pioneet, T-59, Rohini, AK-47
in tmustatd and UP 343, UP 2320, UP 2338, HD 200% and cven vety old vatictdes like Lok-1 in wheat ctop.
Beaide this, desfvaticties of gtam andlentil ate alsoused by the fatmets,

Iinmbalenced fettiliz=ernsein the Bz ctops hoth undet rainfed and ittipated areas, absence of snlphot
conteining Ferdlizets and inadedquate pest control measuses with respect 1o aphid, white hlister in mustard
and pod borer in prarg aresome of the teason of low productivity of these crops. The inajority of fatmets of
the watershed ate facing considerable problem of fite wood and foddet dos to meaper o almost negligihle
forest avea, lack of taditdonal apto-forestry practices and pastures, Cow dung, stover of mustatd, sesame,
dhalncha and seattered trees of Prosopis jadifora ate tnain sources of fire wood specifically to small, marpinal
and landless farmers o the watershed. The organized orchards as well ag forese area are lacling in the
watershed The warershed has 2 good porendal of fmit and forest rree species like Ber, Basl, Aonla, Papaya,
Gnava, Cirrns Species, T ards, Karonda, Rameds, Chhokra, Shisam, Guler, Tamarind, Neos, Populay, Desi
Babul (Acacis Nilotica), Padech, Vilaysti Babul (Prosgtir fuliffora) as sgto-forestty systems both under tain-fed
and irtigated produection sysiems on leveled to sloping spticoltore lands ax well a5 on degraded lands with
recommended planting techniques involving appropriate tertmite comtrol measores areused.

The multiputpose trees have also very pood patential for supplementing fuel and fodder demands
in the watershed and may be lncluded in apotopriate land use options. Sole forestry plantation of Prampis
Jdidere on depraded and matpinal lands also have good potendal in the watershed to eatet the need of
fitewood demand. ‘The main soutce of green foddet for animals is limited to jowar, berseotn and grasses in
the watetshed. Though, the vegetables have good potential in the watershed howevet, their caltfvation is
limited mostly to kitchen gardens. Almoast all tropical/ mub-ttopical vegetable can be successfully grown in
the watetshed. The vegetables grown in the watetshed ate eucutbics, okta, radish, tomate, cauliflowret,
cabbage, gatlic, onion, btinjal and chilly.

4. CONSTRAINTS/ PROELEMS AND THER PRIDRITIZATION

Food sufficiency, economic geovwth 2nd envisonmental secnrity were identified as the major issues to
be addressed in the watershed area. The area has undulating topography, sreep unstable slopes, and excessive
channe] gradient, hence highly prone to soil erosion. Effective sofl depth ik limired spadally highly vatiable
and hampering paod crop growih.

Problemns identified and proritized diring the transact walk and PRA exercises in all three villages,
viz Jalalpur, Dhanina and Deoti wete pooled and 2 list of nine problems tepresenting the whole watetshed
was prepared. Problems were ranked as per their botal weight age in the three villages,

Lack of irtigation water was the greatest problem expetienced by the people followed by low
production of field crops, lack of foddet availability and low animal productivity Table 3.
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Table 3: Problenn identification and prioritdzation for Jalalpur watershed

Problem Rank

Lomr production of field crops

Lack of drinlding warter

Lack of irrigation water

Lack of fodder availability and low antal productivity

Non-availability of fuel wood

Lack of inputs like quality seeds, fertilizet, pesticides etc.

Lack of market facility

Tack of medical, educational and transportation facilities

Medical and Health care facilities for milching animals and low productivity.

e b | ] ] 2o )] L] W

4.1: Proposed Land Use

Watcrshed managrment plan for Jalalpur watershed was prepared with specific objectives of food
sufficicney, income and cmployment gencration with covironment secarity, In plan preparation duc
imporance was given to topographic, land suitability, irfigation potentisl, prevailing farming systems, micro
farming sitmation, farming, farmers preferences and priorities along with economic end environment
securities. Crop and tree selection and area distribution was done as per farmers priorities revealed through
PRA exercice.

"Technological options wers blended with the ITK hased on the latest available research /
experimental findinge for thiz repion. Due attenton was given to the resources of the farmers and
adjnstments vrate made In capital intenstve/ high resource demanding technologiral outputs while making
them adoptable to the resource poor farmers. Emphasiz was l2ld on maximum use of farm pard manure.
The present and proposed land use plan is given in Tahle 4.

Table 4. Present and proposed land vee plan of the Jalalpur watershed

S.IN. Land use Present ( ha) Proposed area (ha)
1 Agriculture
a Rainfed 380.77 346.77
I Crops 380.77 338.52
I Agro-forestry Nil 8.25
b Irrigated 118.38 152,38
I Assured 39.46 73.46
II Pardal 78.92 78.92
2 Waste land 180.95 180.95
a Afotestation Nil 24
b Pasture Nil 116,35
¢ Untreatable 40.6 40.6
3 Village land 17.4 174
Total 697.5 697.5

IGAR-Indinn Instituta of 8ol & Water Cansarwation [(IIBWE), AC, Agra




e —

4.2: Proposed Plan for Irtigation Development of Existing Water Resources

For cfficicnt utilization of available watct resoutces in the Jalalpur watershed, proscnt systom of
itrigation and wastage of water during October-Novembet nieed to be made mote efficient from  water
management point of view by minimizing conveyance losses i the cxisting water coumses, The up
gradation of the cxisdng system of irfigation will resultin

i,  Minimization of cotveyatice losses

i, Increasein frequency of irtdgation

iii. Adoptionof hiph vieldingvarietics of ctops, and assured cultivation of cash crops
v Solutionto drinkingwater problem

v Improvementit local sco systein

4.2.1: Newwarer harvesting srructures (Ponds)
"T'wo new dug out type warer harvesting stroctures (pond) of capadry about 1400 cum (each) have

been proposed o harvest excess runoff of the watershed for supplementary irngarion and fish rearing,

4.2.2: Ground water re

In vrder to sugment the flow in the diminage line, it is neoessary to undentabe moisture conservation
and water recharge measurc inthe watcrshed arca. For the purposc of ground watcs recharge, the arca of the
uppet side of Dhanina village is rocommcndod for ground water recharge. Tor ground watcr recharge and
moisturc conscrvation, contour staggered trenches (2m in length with cross section of (.3 X 0.3 mand
having intcasity of 200 tronches / ha) may be constructed  coveting an arca 50 ha and 10 sambers of
recharge filter arc proposcd in the watcrshed.

There have been prowing concetns over stagnant apricultural producton and depleting and
deprading 13 natnral resousce base such 2a sofl and water These concerns are equally valid for Yamuna ravine
reglons lo Uttar Pradesh in the ierigated as well as mainfed areas. The edtieal concerns requitdng immediate
a0d long term planning for researchin thereg:unmclude

¥ Devising crop diversification strategies by identification of suitable cropping systems which

imwolves crops that recuire least disturbance to soil health and quality and prodnee more

binmzasy for recycling in the Yamuna. region.

Development of physical, chernics] and hiclogical indicators for assessment of land

ion and impact of conservation measures on soil health,

Evaluaton of conservation agticaliural practices for tesoutee consctvation under tainfed

condition of Agra region.

Finding ways for enhancing nuttient wse effidency through integraved use of otpanic

matates and fertlizer for resoutce conservation and sustained productivity.

Hssessment of rain water storage potential in this region in different terrain conditions and

improve rain water use eBiciency/water productivity through prolonged storage and

multiple watet use especially in the lightof climate change impact.

¥ Upscale existing agro-fotestry system in degraded lands by conducting ttials in Yatnuna
tavitie areas in otdet to develop location sperific techhologies televant to sodo economic
gcenaro.

3 Tdentify suitable fivits, trees and prmsses to addtess the issues of climate chanpe impacts and
sustained productivity.

¥ Study the below ground toot blomass for ttee-crop intetaction and its impact on resoutce
coniservation fot developing sustainable tree based production systems.

» Improving seil carbon sequestration through identification and evaluaton of potential
systems for carben sequestration through best management practices, under different land
uses and conservation agriculture.

Y ¥ ¥ ¥
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6. EKECUTION OF WORKS

6.1: Comrunity Crganizaton, Eauy Point Activity and Capacity Building
6.1.1: Community orpanizadon
Number of meerings was organized in the all villages of Jalalpur warershed for finalizaton of
activities of developmenmal programs. PRA were alin done in Jalalpur and Dhanina villages.
Dievdopmenial activines on arahle bind, non-arahle land, drainage line reamment, Bvelihood suppor:
systenn and producion & micm enerprises were finalized during these meertings and PRA exercises

(Phota 1),

Phaota 1: PRA exercise and discussions with communiry of watershed
&.1.2; Emry point activitics

‘I'wo entry point wotks were cattied out on the basis of community demand in Ihaaina village
{consttuction of waste weit and two bath tooms for women) near ain wetet body cateting multiple uses
likke drinling watet for human and livestock, bathing and waehing etc. Third bath room was constiucted
on othet of water bodies where schedule caste comtnunity live, In Jalalput villape, comtrmunity was facing
acute problem of drinling water patticulady in summer season, thetefore, drinling water supply through
2000 liters tanle was created and handed over to the cotmmunity, A sumn of Rs 2.50 lakhs was invested on
different sntry polatinterventdons (Photo 2).
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Photn 2: Entry point activities in Jalalpur watetshed

6.1.3; Parooscr™s training

Six farmer training programmes each of three days duration were organized ar the Research Centre,
Ag:n Fatmers wete minedmsoﬂandwatermmaﬁm,agoforesuymdutberpmﬁmblekndme
options, improved packape of practices of crops, Hvestock management, hee keeping, mushmmom
cultivation etc. Bxclumive wamen training programme was alsa onganizen]. Training module comprised of an
optimum blend of lectures and feld visits. The total investment on farmer training-was 4.80 lakhs (Photo 3.

Photo 3: Farmes's training at TISWC, RC,
ful.4: Kisan gosthis

Fout lrisan poshie were crganized in Jalalpuy watershed (two each in Jalalpur and Dhanina village) at
the beginning of both Xbanf and Rl seasons in order to provide detsiled information on package of
practices of different crops, agronomical demonstrations and on farm trisls and ell other interventions o be
raken up in the watershed. Fxperts from agriculml department and animal hushbandry were also called and
relevant lechotes an crops and animal hushandry were delivered. Mote than 300 faxmess atrended Kisan
Guosthis and benefited from deliberations, The total expenditure on Kisan Gosthis was 0.2 lakhs (Photo 4).

Photo 4: Kighan Gogthi's in Jalalpyr watesshed
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6.2: Watershed Development Wotks
6.2.1; Degiltation work from esxdsting water bodiea

Dhanina village having onc old water harvesting structure frillage pond) that is serving the purposc
of dinldhgwater to cattle and othets uses like bathing, washing clothes, recreational, percolation etc. Ovwet
the period of time, itg capacity hag congiderably been redncad due to silztion, Thesefore, thig village pond
was desilted (approx. 2000 ML) with a cost of Rs 0.90 kakhs to enhance caparity of pond and increase pround
water recharge. 8o tharacute water crisis is solved up to grearextent (Photo 5).

Phnto 5: Enhanced rain water storage in desilted ponds for

6.2.2: Amimal health campa

Four animal health camps wete organised in Jalalpmt 2nd Dhanina {two in cach village) by calling
Doctors from Animal Health Department, Agra (UR) and CTRG, Malthdum (Mathur). Mote than 1023
animals were tested and medicines wete piven aceotding to theit diseases. ‘The total cost of animal health
camps was about Rs 1,18 Igkhs, After animal health camp in both the villages, general health of animals
improved and milk production inereased by 39 % (Photo 6).
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Photo 6: Animal health camps in Jalalpur waterahed
6.2.3: Construction of vermicomposting pite

Twelve verm compost units {twine set) were constructed in the three villages (Deord, falalpurand
Drhanina) of Jelalput watershed with a cost of 0.92 lakhs, BPL farmers heving sufficient catfle weve given the
vermi-compost units with 4 view to improve their livelihood after selling verrni compost to the watershed
farmers. Farmers ave using this compost in thelr fields and selling also to the watershed farmers @ Ks. 6.50
per kg (Phata 7).

Photo 7: Yermicompost unit in wateeshed and Inspection by DDREG (NBW
6.2.4: Bee keeping demonstrations

Twenry five unirs of honey bee hoxes having 10 plates along with high quality bees were purchased
from Pune with 2 cost of Rs .82 bakhs for demonsiradon purpose among BPT, and landless farmers in
Jaalpur watesshed in order to inprove theit livelthood and ceonoic status. Cach unit is producing 70 vo 80
kg honeyof cost Rs.125 per kg to total worth per setis Rs. 80000 to Rs. 10,000 per season (Photo 8).

Fhoto 8: Bec kecping activitics in watceshed
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6.2.5: Development of silvl-pastoral system

Sivi-pastoral systems wens developed on an area of about 3.08 ha by planting dbout 1119 seedlings
of Prorepas swlfera (168 on 0,17 ha), Aes wilstics (168 on 0.41 ha), Aseaia anbics (162 on 042 ha), Azpdirackia
drdios (379 on 1.11 ha}, papdi (142 on 0.61 ha) and karang (100 on 0.36 he) with grasses lilke napice, para,
guinea and anjan. The tree seedlings wete planted in pits of 60 x 60 x 60 cn after filling the pic with farm
yard mamure {2 cubic fest), Malathion (100 g) 2nd good quality soll. The cost of development of sitvi-
pastoral systems was about 1.75 lnkhs (Photo 9).

L2}

s

Phote 9: Plantation pits for Aonla plantation with alignment in watershed

6.2.6: Development of dtyland hotteulture

2234 fruit specics ware planted on an arca of 14.32 ha that comptised of aonla, bacl and ber
graft/budded plants of 788,615 and 835 in number on an area of 5.04, 5.94 and 5.34 ha, respectively. 'These
Fruit species were planted in pits of 1m’ by the farmers who were handed over the responsibility of all Fature
management and cate of fiuit tree species. The knowledge of package of ptactices was given to the fatmets
by organizing meetings in Jalalpur watetshed itself (Photo 10).

Phow 10: Agro forestry sysvetn In watershed

6.2.7: Rennvatinne/construction of old /tew butds

Uld bunds having existing cross sectional area (.38 with dimensions top width: 0.45 m, bottom
width: 1.45 m and height= 0.5 m was renovated with cross sectional ares of 0.9 M with top width: 0.45 m,
bottom width: 1.95 m and height: 0.75 m in 20 h ares that constituted 3500 running meter length. New
bunds with dimensions of top width: 0.45 m, bottom width: 1,95 m and heighe 0.75 m (about 2500 running
merer lenpth) with cross section area of 0.9 M were sonsrrueted. “The toral costof bunding work in Jalalpur
watershed was 2.215 lakhs (Photo 11-13).
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Phoro 11: Consrricdon of bund 1o wamershed

Pheto 12: Contour bunds in field

Photo 13: Ctops in bunded ates

6.2.8: Stagpeted trenching
Stagpered trenches (dimension; 30 em: bottem width; 120 cm: top width and 45 oo depth) wete
dug out in 7.0 ha atea (2000 rm) with 5 cost of 1.856 lakhe to hatvest funoff to inctesse moistre
availahility to plants ag well as to allow watet to infiltrate in to soll (Fhoto 14).

Photo 14; Trenches in waste land
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6.2.9: Rechatge flltets

Five recharge filters were constructed in two bandhis' submergence areas in villapes of Jalalpur and
Dhenina with 2.35 lakhe in otder to promote artificial ground water recharpe. Rechatge filter units had
dimensians of tom: 5 x5 mand depth: 1.5 mwith 1.0 m filled with the boalders: 30 cm jelly: 30 em and 20 cm
tiver send Depth of the rechatping ptofile is 45 ctn. Due 1o five rechatge filters oreq under ittigation
increased by 27 Yhand dninking warer syailahility 1o Dhaning and Jalalpur village improved lot, Addional
50 ha area hax cotme under irtfigation (Phota 15).

Photo 15; Recharge filter for GW recharge in field
6.2.10: Guily phigs (retaining wall)

‘Ten pully plug structures (masonry retaining wall type’ were construcred with 2 cost of Rs 1.873
lakhs to batvest rain watet 28 well as to retain soil behind the structutes. Enhaticed soil moisture on accoumt
of soil and water conservation at npper reaches may be utilized for improving the agricnltural productvity.
After construction of gully plug (ocmining wall), runoff and seil loss fom the watershed bave drastically
reduced {(Fhoto 16).

Photo 16: Gully plug in deainage line
6.2.11: Cometruction of ganging station

Two genging stations were constructed in watershed to monitorruneft and soil loss from waste land
and apricnltural land and third panping structure was constructed at ontlet of the watershed having mix land
uses (waste land +Agriculture) with a cost of all three Rs 3.5 lakha Dats have been recorded from these

ganping structnres {Fhoto 17).
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Fhotno 17: it load in tonoff befoce treatmment and after treatment

6.2.12: Metcorological obacrvatory
A met observatory having instroments like rain guages (standard and recording type), ULS, Class T
ofimerer, anemometer, thermometers (dry and wet) and soil thermomerer was established in
Jalalpur warershed for precise dam eollection on different reather parameters with 2 eost of Rs 1,60 lakhs

(Photo 18).

Photo 18: Meteorchogical observatory

6.2.13: On farin agtonomical adals i watetshed

Pailses are impormant andd widely prowm agricolmral crops in semi-arid mracs SAT) from poinme of
view of fuod security to large vepetarian society in rurmal areas. Culbivation of pulses gemnerally involves Jow
cost, low irrigation and loer fertilizer uses. SATS are beset with diversified production constraints viz poar
sodo-econoinic status, lack of infra-structure and hostile climate (high evapotation and etratic disttibution
of limited annual reinfall).

Pulses areusually deep tooted, have good scil binding and mitigate water erosion hazerds on low to
mild sloping lands if grown pure ot ag inter/ strip crops. Pulses are generally cultivated on marpinal to sub
marpinal soils withour use of Rifwhivm or PSB culture, irtdpaton, fertilizers and insect-pest control
Farmers are also repesedly using seeds of unidenrified old varieries of pulses year after year which is also
pneof the reasons behind poor pulse productivity, Thesefore, o improve the pulse productivity, following
on Garm wrisls were conducied in backdrop of PRA.
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6.3 Development of Nutrient Schedule for Different Cropsa
6.3.1: Development of nurtlent schedule in lentl (Tems escalenin L.)

An on farm study was conducted in Jalalpur and Dhanina villages by sowing leril (Cv. K-75) in rain-
fed fields uf 12 furmers covering wide variations in crop story snd soil texture Jight toheavy), ferlity and
water holding potential, during first furtmightof Novamber.

Table 5: Effect of different outrient manhagement optiohs on grain, straw and binlogical yield (kg ha)
and harvest index of lentil in semi-arid alluvial solls.

Treatment Grainyield Strawyield Biological Harvest
yicld Index
Ti: Farmer’s practice 887.17 1064.33 1951.50 4546
T:: No fertlizer 896.83 1053.33 1950.16 45.99
TrPhosphorus Solubilizing |  981.00 1135.08 2116.08 46,36
Bactctia (PSB)
T: Rbigolison 1073.58 122700 2300.58 46.67
T5: PSB + Rbigobinm 1115.58 1268.33 2383.92 46.80
Ts: Recommended dose of 1185.58 1323,00 2508.58 4726
fertilizers (RDF)
Ty: PSB + Rhizobium + 1302.83 1450.83 2753.67 4731
RDF

Results revealed that the petformance of lentil undet fatmet's practice and no fertilizet was almost at
parwhich may he artritniterd due 1 raising high vielding lentil varieny with o fertlizers while farmers applied
hnnmdfﬁtﬂlzmmﬂ:mmm:ummT Data (Tshle 5) indicatead thatall muttient uptions
mmablylmprmndﬂmgramandmym]ﬂnflcnnlmfanms practice which ranped from 10.58 % in
‘T, (P'5B) to 46.85% in T, Similarly, enbancementin straw yield of lentil due to uttent management options
over farmer's practice rangod from 8.43% in T, to 41,11%in ‘T, Data cleadly indicated that source to sink
telation (tratislocation of food material from aetial patts to grain) wns impioved to a tune of 0.9 to 1.85 %
undet different rutrientrmanagement options over the farmers practice,

Sead tteatment with Rbfgwbisw outpetformed PSB while Rbiywkium + PSB outptoduced the
independent use of either Rbfsnbivs or PSB dlone. Similarly, Rifpobien + PSB + RDF ourperformed the

RDIFin grain and straw yield of lentil (Photo 19).

Photo 1% Bumpetcrop of lendl in watesshed
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Table 6: Mean performance of four gram varieties under different mitrient management opdons in
respect of grain, straw und blolugicul yield (kg ha'*) and harrest index of gram in semi-urdd

Aravalli hills.
Treatment Grain yield Stawyield — Biological Harvest
yield Index
Ty: Farmet’s practice 561.22 691.33 1252.56 44.83
Tz No fertilizer 579.78 T11.11 1290.84 44.94
Ts: Phosphorus Sclubilising 640.33 T719.44 141%.78 45.18
Bacteria (P5B)
T« Résoobinm 706,11 815.33 155144 15.60
'T's: PSB + Rbizobinm 826.22 97500 1801.22 4592
T Recommended dosc of 876.00 1026.89 1902.89 46.09
fertilizers (RDE)
Tz PSB + Rébsgobrsme + RDF 960.78 1116.67 207744 4629

Essults revealed that performance of the farmer's practice and no fertilizer treatment was almost at
par which may be attributed due to no fertlizer usein high yielding variety of gram but farmer’s used limited
DAP in their o vuricties, Data Table 6 indicated that all nmtrient management options invarieblyimproved
the gram proin yield over farmer’s practice which ranged from 10.58 % in T, {PSB) to 46.85 % in T}, (PSB +
Rbizobjre + RDF), Similarly, various nurtient management options also improved the straw vield of lentil
over farmer’s practice which ranged fram 8.43%in T, to 41.11 % in T,. Data clearlyindicated that source to
gink relation (translocation of foad material from serial parts to grain) wesimproved to atune of 0.9t0 1.85
% due o different nutriens manggementoptions.

Ribinobiusy ourperformed PSB while Rbfzobism + PSB outproduced the independent nse of either

Rifsobinm cr PSB alone, Similarly, Rbigeéiew + PSB + RDE were superior to RDF alone in producing higher
grain and sraw yield of gram,

6.3.2: Nutrient management in green gram {Vigna radiata), black gram (Vigna mungo) aod arhar
(Cajenns cajan L)

Dazia (Table 7) showed that the bighest grain yield of all Khanf legume crops was recorded in T,
showing that effect of Réigpbies | PSB | RIDE was more pronounced on productivity of Kiariflepumes
than independent use of Riigpbivm, PEB or RDFE on semi arid soils in Aravalli hills. On these poody ferdlity
soils, khatif legame produciviey of was T,> T> T,> T T,> T, T, Photo 20).

Fhoto 20: Bumpet ctop of Athot It watetshed
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TableT: Grain yleld (kgha') of green gram, black gram and arhar under different nutrlent
management optong in germi-arld solls of Aravalli hillg,

Treatment Green gram Black grtam = Athar
No fertilizer 466.7 387.5 1096.7
Farmers practice 4433 3619 1018.0
PSB only 4833 395.0 12233
*RDF 5122 416.3 1257.8
Rbigobium only B335 441.2 1268.9
Rbizebinre + PSB H64.4 466.9 1312.2
Rbizobinm + PSB + RDE 607.8 498.6 1372.2

HRDF is recommended fertiltzer dose
6.33: Nuttient manhagement in jowatr (Soroham bicler 1.) and baita (Ferneselum syphoides 1.}

Results Table 8 revealed that the highest gtain yield of pead millet and jowat were produced undet I
which establishes that comhbined effect of RDF + BSB + weed mulch was higher than the independent
effect of RDT, P58 and weed mulch alone. Treztments combining St weed mulch produced higher grain
yield of jowat and bajta than other wrearments which may be amtibuted due to higher rain warer conservadon
and suppresslon of weed growth which ergbled both the crops to withstand droughts of vatiable duradon
and incengity, common in seini arid tepions. T, produced sumetically hipher prain yleld of both pead millet
and bajra then T, which may be atcdbuted due to fact that farmers wse new seeds of high ylelding hybrids,
compaosites and varieties of thesecrop every yearand also applylimired quantiry of ferdlizers in these crops.

RDF produced higher grain yield of both pead miller and jowar than 75% RDF eirther alone or in
combination with PSB er weed mulch or PSB + weed mulch showning thar rexcommended fertilizer dose
must be applied for higher productivity of juwar and bajta on semi atid soils of Atavalli hills (Phowm 21).

Photo 21: Bumper crop of Bajra in watershed
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Tahle 8: Grainand sttaw yleld of peat millet and jowat (kg ha ') under diffeeent nutrient
tnabagetneirt optons on seini atid soils of Araealli hills.

Treatment Bajra Jawar
Farmer’s practice 1388 838.9
HYV sced 1390 823.9
73% RDF* 1497 880.0
100% RDF 1552 018.9
75% RDI' + PSB 1644 856.1
100% RDF + PSB 1714 949.6
75% RDF + weed mulch 1723 10400
100% RDF + weed mulch 1861 1086.1
75% RDF + PSB + weed mulch 1816 1129.6
100% RDF + PSB + weed mulch 2086 11711

*RIDF is recommended fortiline: dosc.

6.3.4: Other crope in watershed

Othet crups such ax mustard, wheat, potato, sugurcane, ete wete also demonstrated in the watershed
and they petformed well (Photo 22 & 23). The land use after implementation of watershed activitics was
increased and given in Table 9.

Photo 23: Bumpetmpa of wheat and augarcane in watershed

IGAR-Indinn Instituta of 8o & Water Cansarwation [(IIBWE), AC, Agra




Table 5: Land use plan of watershed after limplernentation of SWC technologies

S. N. Land use Before ( ha) After (ha)

1 Agriculture

a Rainfed 380.77 346.77

[ Crops 380.77 338.52

I Agro-forestry Nil 8.25

b Irrigated 118.38 152.38

I Assured 3%.46 73.46

II Partial 78.92 78.92

2 Waste land 180.95 180.95

a Aforestation Nil 24.00

b Pasture Nil 116.35

< Untreatable 40.60 40.60

3 Village land 17.40 17.40

Total 697.50 697.50

7. MDNITORING AND IMPACT EMALUATION OF SUIL AND WATER CONSERVATION

MERSURES OF JALALPUR WRTERSHED

‘The survey was conducied for studping the impact of watershed development propramme on land
use, cropping patiern and erop productivity; horticulture plants end livestocks pround water and water table,
Thres villages of watershed namely Jalapur, Dhaning and Deori were selected forhousehaold data collection.
In each village, the care had been taken for celection of honseholds representing marpinal, small, medivm
and larpe sl=e farmn holdinpe, For collecton of prdmary data, 120 househclde were selected from watershed
area In addidon to the above due welghtage was given to caste composition while selectng sample
househnlds The data of pre and post-development of watershed pertuining to various aspects were
collected on developed serucmired schednle by interviewing the respondents personally and collected data
were analyzed and eompared.

7.1: Impact on Icriguted Areq, Water Availability and Water Table Depth

Onut of total cultivated arca 647 ha during base year 2009-14, the irripated arez was 381 ha and
rainfed area was 266 ha, While in 2013-210M year, the irrigated area was increased by 35,17 % (515ha) and
rainfed arca has decreased by 50,37 % (132hay,

In Jalalpur watershed, 16 wells wete scected to determine the effect of various soil and wator
comgervatinn structures on ground water rechargy, The dat on the water table depth was eompared with the
pre-development date and average increases in water table depth in the wells on the downstream were
calculated, On the basis of data collected Bram observation wells, it wes observed that average water table
rose from 3, 1m to6.3m, Increased water availahility dutation in wells was ako obeerved.

The duration of water availability in wells wentup from 3-7 months hefore waterghed interventions
to 8-12 monthe afier watershed interventions, This was attributed to f-sfiw soil moisture congeryation
measures and water regources developmentin the watershed atezs Table 10 (Photn 24).
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Table 1k Inmpacts of implemented SWE measure in watershed

Impaet Pre-development (2009-10) Post-development (2013-14)
Trrigated area (ha) 381 515
Rainfed atca (ha) 266 132
Horticolture plants (Noy) 28 359
Livestock {Noy) 782 1172

Phota 24: Impuctnnwntetmhlemdgmundmtuqmlltyhefmemd after tmplmentation of Progrmmme

7.2: Imypact on Horticulture Plants and Livestock

Total finit exops were 28 ln pre-development period (2009-10) while in post development pedod
{2013-14) toral frults were increased upto 359. The fruit crops ke mango {renpfons fudiaed), aonla (swbbion
officiendf), nimbu (riynr Sme), orange (ovws auranrifolid), puava (Podium grofand) bananafmaiaparadivies), bee
(Zivinhur mon ) pomegranate (pumizg grauaim) are present in warershed area after warershed development

gramime.
i The livestnck survey in the area indicated increasing trend inlivestock over pre-development period
{203-14). The inereased in mumber of buffala, cow, goat and sheep was 58.96, 36,30, 43.89 and 28 %,
respectively over pre-development watershed period it may he due o increase in availahility of feed and
fodder. Afier the avallability of fodder, farmers were encouraged to have mors muiber of livestock to
achieve higherleve! of lncome
7.3 Toopact o Ceop Sown Area and Crop Productlvity

Inwatershed area, main Ral¥ crops prown by the farmers are wheat, mmetard, lentl, barley and gram
whereas in Kbarif season bajra 38 main crop and very little aren is under sesame, redgram, greengram and
blackgtam. In postdevsopment petiod farmers also statted w0 prow the sugatcane crop as well as
vegetabkes in the watershed area, The arca wnder major crops and their productivity in Re¥ and Kharif
scasons inpte-developent and post-developinent petiod of watctsbed Is presented intable 11,

Itis seen that in Rakiseason, arca nnder wheat and mustard was found to be increased by 1270 and
18.17 %, rospoctively whercas arca under lentil crop was found to be decreased by 14.28 %, Productivity of
wheat, mustard and lentil were found to be increased by 12,31, 16.66 and 14.88 % reapectively. The arca
under bajra croy in Kberfseason was found to be decreased by 21.17%4 and its productivity was found to be
increased by 7.55 %. Increased aren nnder wheat and mustard crop wes sitributed to the gwilability of
irtigation water as well as increased in water table depth. The betier management practices, land
improvement and intervantion of high yielding variety as well as availability of irdgation facilifes increased
the productivity of dll crops. The Increaze in crop trroductivity and livestock population resulted in better
economic conditibn of farmers, which led to improvement in ving standard of watershed community:
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‘Table 11: Impact of SWC measnres on atea nnder major ctops and thelr productivity in watershed

Crops Pre-development Pogt-development Percent Change
(2009-10) (2013-19)
Area Producrivity Atea Productivity Produc
(ha) (a/1) (ha) (a/ha) tivity
Whesat 176.78 33.00 19924 37.06 1270 1231
Mustard 267.38 12.75 31597 14.88 18.17 16.66
Lentil 11270 7.50 96.60 8.80 -14.28 14.88
Bajra 223.75 17.15 176.36 18.45 2117 7.55

T.4: Econcmics of Different Crops in Watershed Villages

Bajra, mustard, wheat, lentl and yram were the main crops grown in Julalpur watershed villages All
crups were ceonamically viable in all the three watershed villages { Jabdper, Deo and Dhaning) based on
B:C ratios Tahlc 12 Out of thesc ctops, the B:C ratio was highest in casc of lentil crop ( Jalalpur; 228,
Dcori; 248 and Dhanina; 2.86) and lowest in Bajra cultivation  Jalalpur; 1.18 , Deog; 1.23 and Dharine;

1.203 inall theee villages,
Table 12 Average ecomomica of different crops in Jalalpur watershed villages
Jelutpur T
Cultutlon | Grean | MNet BC Culthution  Geas  Nat
covt toeuing e ftiy vt Aoveing o
(Rajh)  (Ha/he) (Hafha) (Ba/ha]  (Rafho) (Refha)
Eajm 14048 7 | Zze | 118 | 12807 | 15500 | 2002 | 123 | 15600 | 1878 M8 | 120
Mustard [ 18ZR0 3650 | RN | 186 | 18168 | aseSU | 1SAMZ | 186 | 1731 | 30 sy | 18
Wheat 26853 45474 | 18AM | 169 | 28818 | 4200 | 14082 | 18 7| 43030 1703 | 170
Leaail 18132 4350 | 2N | 22 16327 0H0 | 24173 | 248 16732 47925 His2 286
Grm 15201 26278 | 10077 | 166 | 26T | MME | 34 | 147 | 1787+ | 35260 17386 | 197

Gully etosion and ground watet deletion ate tnajot degtadation procese threavening susteinahility of
producton potentis]l of teinfed ecospsten of the region. Low and high etatic teinfall pattetn associated with
hot and extended sumtners limits the option for cultivation and productive utilization of uncultivable Iands.
With lack of educstion and scanty resouttes the tutal communities are poot equipped to face the challenge
of mnitiendly eovitonmentally. The starvetion deaths tepotted fiom this fegion dusting last decade doe to
droughtate indicztive of gievous sitnations.

The congervation meqsures applied in the Jalalpur watershed were highly ameliorative in this ravine
terrain. Reclamation of gullied land increased soil moistmire was the most apparent and immediate benefits
experienced.  'With improved cropping practices these ameliorative effect can be enhanced to quickdy
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tecowet the cost of conservadon measutes. Howewet, undet severe droupht sluation as expedenced duting
yeat 2010 and 2011, conservation tneasutes and improved cropping practices were found inadequate to
sustain even minimmm level of productivity required to support livelihood of human and cattle population
of Jalalpur watershed. However, strengthening existingwater harvesting srrucrure and developingsdditional
village pond effectively reduced drought effect.

Ttisclear fiom the developmenial work in the Jalalpureatecshed that - irrespective of male or female
farmers, improved level of socio —economic status, nowledpr, dsk taking ability and positive attiide wens
positively and significantly cotrelated with the farmet's patticipation in planning phase. Thus, tight from
beginning (tepott  building phase) , care should be taken, to inveolve those who are low on vations
independent varable, to get the variable ideas and experiences from every strata of the village society, a
ptime tequisite fotr peifect participatory planning, development and finally manapement of natural
TESOUICEs.

The impletnentation of watetshed developtent project in Jalalpur watetshed has sutfaced sotne of
the concetns and constiaints need to be focused upon by rescarch and developmental agencies.

» One of the majot constraints cxpetienced in the project implementation was cacessive biotic
intetfersnce which was e major limitation restricting the successful establithment of vepetadon in
copumunity pasture land g8 well a5 in the privare waste land. Open grazing habit of larpe animal
population, larpely owned by nomadic tibes, was difficultto repulate,

¥ ‘Thete is pood scope of enhancing droupht resistance potential and sustainability of production
systen through promeodng approptiate sllvi pastotal syetein on communiry land and plandng foddes
ortimber tree species on fisld bunds. Concept of soclal fencing aeeds to be strengthened ro regulate
grazing habits of animals. Also behavior of nomadic tribes and their animals needs to be fooused

alternare viahle srraregies.

¥ Formation of surface and subsurface cracks due to high proportions of expanding clay often lead ro
pot — hole formation, extension of gully heads and failure of bunds and masonry structures. Soil
surface mansgement strategies t minimize crack formation atcritical locatons need o be evaluated
and develuped.

¥ ‘There is need toidendiy end tefine temmunctative aliernate land uses and managementoptions which
can cosute minimum productivity under drought situation and improve potential to maximize
production in normal rainfall yeat,

¥ Synctpies and complementatiness of joint management of atabl: 2nd non-arable lands following
farming systetns approach need to be eaplored on watershed basis, Community conflicts, equityand
lack of instimdonalized management mechanisim ate the etnetgingisaucs and need attention.

» Ravincs ate one of the wotst forms of terrain deformation, predominantly inhabited by poot
communities. ‘The sustained development of these ateas latpely depends on external suppott.
Thetefore, Re.12,0(0)/ per ha was not adequate smount for complete rehabilitation of the
watershed. It is tecommended that per ha cost of such projects shell be revised.

9. BARS IRENTIFIED AND SUGBESTIONS FER POLICY MAKERS

e Inmostof the watershed management projects emphasis is on improving agriculrural productvity.
Alrernare livelihood opdons are not experimented with. Inchuding animal bushandry and allied
agricultural activities bke apiary, fish culture, stengthening local cottage industtes need major
attention.

¢  During planning phase participation of lucal stake holdets merds to be inoeased. Tools Hke: PRA/
RRA need to be meticulously utilized for this purpose.

¢ 'There is need for sensitizing fatmers on the issues related to soil and water consetvation

¢ 'The principle of teward for protector of soil and water conservation is relevant in ravine areas as
options for pround watet techarpelackincentives for upstteam stake holders,
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The watershed mansgement propramines shall be spread ovet 7-8 year so that maintenanee of
previcus year's wotlm can be insured. Currently despite provisions of post project management
funds thete is little maintenance of CPRs once the projects ate over.

Monitoting of watetshed managetnent programimes shall be taken up Hght from the beginning
especially before implementation of treatiments statts,

For development of wastelands as fuel/fodder teserves thete is need to sensitize local populace
towatds benefite of stall feeding and use of top feed species especislly in ravine regions.

10. SUGGESTIONS FOR IMPROVING THE WRTERSHED MANRGEMENT
PROJECTS IM RAVINE REGIONS

The ICAR-IISWC, Rescatch Ceotre, Agta has developed toro model watessheds and the sdentists

of the research centte, Apta have wotked in the tavine tepion for sevetal years, Based on the expetiences of
scientists of the centre about I'WMP projects developed by the centres and expospte to the watershed
management projects conducted by N(GOs and state povernment agencieain the tavine repion, the centreis
of the view that unlike the watetsheds in plains, the watershed management projects in the ravine region
pose majot constraints for planning and field execution,

"Lhe reladvely better succese of the watershed management projects developed by the centres of

ITSWC a8 compated to other apenciesis larpely due to the following broad 1easons:
¥ Thete is definite supetiotity in the watershed development team of the IISWC and its centte as

compaved o the WDIT of othet apencles. Experienced sclentsts contibate at the plaoning and
Implementation phase at IISWC while most of the times the WDT of other apencles lacks services
of propetly trained menpower.

Many a dmes it has been experienced that state povernment officers teained ot TISWC, Dehmadun
and its centre are engaped in other jobs after rerurning to their deparmment and the job of warershed
management projects areassigned to people lacking concepes in the watershed management.

Muost of the tirmes the WIXT of other agencies are overworked as they ave swdprned to develop moee
than ome waietshed atone time. At dmes officesrs for waterndhed mansgement team arealso assigned
tasks selared to other povernment schemes untelated to watetshed management. ‘This leads to
tushing against tme duting the important phases of planning and implementadon.

Especially in case of statc government agendes the approach in watetshed development is tarpet
otentated rather than tesult otentated. This leads to development of DPRs based on pre dedded
format and leaves little toom for out of the boz thinking to incotporate innovative sclution for
loeation apecific problems.

Unlike the watersheds in the plains the ravine watetsheds need more cost intensive mechanical
meagures and inmplementation of vegetative measures 8 also more costly due to topogtaphic and
physical constraints. Thue prhodites in the ravine watercheds ate different than the watersheds
loeated in plain atess.
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