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1.0

1.2

INTRODUCTION

$'iikt much ofPalGimber.nc ton rh. hdrs lrrigrtion Srsi.n. a lffec proFoÍion
oathcconnrcl.rlhollsidrlhècon'ndd{eaoflhecm.l;yslcnrscrvedLJtlElndus
a.d ils riblurics. ln tncsc ar.as. knowi l,rc.lll N blrar, or ràiatèd ar.d. limcs
rêlr on dirccftainfall. groundq alÍ, oq.èn.trl N.cinial .nd ..hc.rcmL ÍrcaN md
hill rfnolfloirris.ietheircr.ts'lhcdivcrsionollargesprtenoNriresonl,r
rgricuLlu.aL aftls. call.d sD!1. iiri.cilirn (od kD.\rL loc.lli" À lt. i li!ij iÍieario.
nr N$FP rnd rhÈ l,unjlb,nd Sxiiabr inlei io. i. Bilochs[n] js rlÍ, or.crired in

$IarÈr harle{ing h a tcm uscd ro de...ihe nerhod! r. c.hancc rli. quanlty md
felirbililrofr.inilll*!c.bciógd.hcrnlolheeontuoi/orellmr)irclÍletield
inrlr.renrenF r. in.rease t}lc i.nl(11i.n xnrl rLnia.m4 ol inaltati.i of dicct
runlirLl.n fieids to th. root zonc. the use ofrtrinÈLi tu..ilr"li fnrm xdiamntmicrc
.rr.hr1.nrs ro su rlcne.t dnecr njnrrll o.b $. nclds, xnd thc djycsi.n ofsnall
Írcrff Ocrcn.id of cphcDrorL).ni. rhr n.Li\ \\'xrcrrayb. íor.d f.ruse solelr
inrIcsoiL. orinlcmr0{titr(c(or4c trrir'b. !s.i iI ilre ftirr oí j,tnd:. check dlmsand

\\'.1o l(6oíine ls s\n.n.r.us r nh.d.lrm.nl Dtrn.lemonj lnd lJiLco*e.vation
Irrrrir5. srn.r m.{ \' ÍÈn.ri..s \hilh hrn.{ rainNar.r .rd.!Lsc it ro innlxlle,
r.rlu dr.n ruroli \riLL iLso rrc\.rt liil .r.\iLrir ard can be id.efaled in(o I
cd.hirrnr mrrgc.1.n1t!rn

flrr|it,\ : !r ll .l rlii! ri.rLr scl !!t r ircLfrdoLot) li,i .rqr! .dt \rxtcr
hr'\.sting prograDncs th.ugh rhe OÍi f^nn \\'drcr Nlntagcnr.rr ll ot..l ir l'a|trlin.
crhaircr ll s.c ont som. inlèrvclliofi rhi.h cxn b. m.dc t. srile inisllion
frrgrlrner urder the Olrwl\I lt.gn.uc -lh. n.nurl È Lnl.nacd k Fro\de a

t .li.rlÈuid! t. ncld Íd$.r lhese nrbje.c

Go![ !nd Objcclivrs r0r \\ àter ll.rreÍins

I h. goal .lrvatcr h6esli.! FÍiccc n h:

i\linrlrt rrdlerdnecllt riodr fainiJLf.r $e proau.lron ol li.ld rnl ree..ots
turd rarpcs.6ses forli.sí,.klndhddid c.nn$ption | .idd t. marinrise
ia.n inconre Llrolsh rmpu'cd nsrx;abl. prod!.tnb



The objeclircs ol Lhe aale.narreíine projÈts ec lo:

o mdimise nrÍltntion ad stomg. of wátcr fron Éinlall inlhesoilto iíc.ease
agriculrural Froduction;

contol M-of| watd nun r ainf.ll md storc it ibr productive agricultu.al uscl

contol soil crosion bt intcgrari.C .onserlalon pkcticcs imo imDroved

ni.nnizcdcncih i! Íop walu dcmmds md oplihize water use eifrciencyi

o nrcrèase lhe p.oducLiviLy ol iinning syrems includine croppi.g sequenes,
fo.estlw and heslock appropriale lo specific socio-econonic dd cuituÈl

inrrrdle apDropiatc limer resled technoloeres whichcrnbereadily adapted
tiod ! pilot are! to lÍgÍ m4 md

inrDrovc capbililics a.d prlcrical skills of the neLd sláffand $e fmers.

The objecii!* ofthe spate tuieatioi ptugranme described in Chapter t2 dc to
imprcve tbe efficienq wirh which waÉr ce bê di!èr1èd lion spale inigarion
chmeh into fields and to inprore Èe efiiciency oliÍigarion applicalión and crop

Froducrion iiom spffe noods

The loll osD g C hàpr.s ia rhn ndrrl describe Lhe appli caiio n ol a nunber of prcpo sed

$ratcgics $hich can be used 4 pEi ofo inleglxted catchnent nml8enent plan in a

qpical sub catclment A surmary ld ol !\c íratecies is siven on Table I I ovcr. liÍcd
in tems of surr areas or the càLchnenl for which each sralesr nielt be considded

Figlre | 1 sho*s a itpical sub calclme rhich highr be considerèd lor a wator
hàNcíióg pi.jocr l:ieure 1.2 sho$s thc smc sub càtchmcnl wilh porcntial varer
hdvcímg Mrks Npcrimposed oD rrè l)Ticàl $rb carchmcnt shown on Figure l.l.
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T,IRLE 1.1. STJMMARY Ol:  LT'IiNA'I'I] \\IATF,R IIARVDSTING
DEVDLOINÍE^_ISTR{TECI'S

1. StceDly SIoIingLand
I I E.osion Protecíon
1.2 lorestry Plmlations on ctc bforv.nd reverse tcnsces

1.3 ltdrec Delelo!fre.t

2. Gently SlopingLànd
2.1 Contour Teria.ing
2.2 GrNsed lvatcsays loconroLflo\
2.1 PastlreDcveioFmcnl

3.1 FieldLelolling(lcvcloreildrdi
:1.2 lnp.ovements to FieidBunds
3.1 liekl Spill{aysmd Waíeruls
3.4 Ridge andFurow orContouFurows
I í Inproved Till.gê traclices
I6 Delclopment of Nlicrc C!1.hnen6 (vhcre amLt.l riinfèll È loss thm 750

r.? lnproled Fàming slslens iocLulire develotn.í ofrotations, impro!èd

4. Rrinf2ll Regimes
Annual Rainiàlls:

< 2j0 mn I Dev.klrNliÍo Catchnrents:

250-500 nrn I jn FieLd' Fi.!d-llillRunoif Atetuale
500-?50 nrm I
> 750 mÍ Noadditional calchmenl r.qutcd

s. Eroded LaÍd-Gtrllied
5.1 Checl struclu'es lnd.th$ croron froLeclron slru.lurcs

6.1 DileBionWei6mdChdnêh
6.2 Check Dds Ior Slor,Cc

?.1 Storàge Ponds

I2 lieservoirs
7.1 CheckDms
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2. II"{IN[AI,L INFII,TIL{T]ON VERSUS IiUNOFF

when a df.t of.ainfatl hirs dre Bround, r physi.at impacr occu6 (scc tisuE:.t ) 11

rlrc rn drof rÍs r betu clnhDr sutacc rrrci a snra cxDtosioD occurs as a rèsutr.J
rc lnf.eol lrc i,npícr, lo.scinrs prÍiclcs ofsoitard l|roving lhe r.Íiclcs in(o rhc

aí If{hc *r(crisrh.tulier nnmcdi.reb absorbcd b} the soit,ltrernoham is doDe.
I loFrv.i, iflh. \Jrcr lloqs of|drc lad, ulheftre bèine absorbe.l, djen Í qi1t.|m
p.nLclcs ol lhcsoil wirh iL{l:igurc 2 2)

0

Fis 2 I

r
í

ír
í

írr
Írr
í

í

r
r
Í

a
r
r
r
L-

An accuulation ofs!ch wal$ lnd
á nrong sc.lrnrg ac(ior whicli in

Wherc rainlalrialls on a Iield and
witlin thc neu and downsrco:

soiitaÍiclesnowins dorvn rhe slope witl devetop
tum loosens Dore sóil pdiclcs. vhich cluses

n'ns otr rather Èm infiltrarinsj probteds occur

water whicn could ha\e ben used for nrc iÍigltion ofcrofs inthe ficld h toí

soilis loÍ liom the field cauJre bolh a loss ofsoil for tuture cuttivation md
erosion sullies i.lhe lieldi

erosion oldowníre.m lields md waterways rcsultsl

rcrc$cd tr olTcluses iIcr36cd nooding: dd

soiid.posiled i! dorhírem ivers cáuses silLlLion ad increded mcdde.dg
robe ' d.d ro^1..-rea.a cdoirs.-rc o\',, lorde".dp.,r_.

l"



TnÈ degrcc to *nich minf.ll inliLlrÍÈs n the s.1l{h.rc t Lxnds,.r rrr.h. deFnds
on $e folLolving facto.s:

the iotal r.lume od intcnsilt.irlicrri.liLl ih.nlorc rxiI rnd thchighdthc
nnositl. dr. morc sLll rnnili

the Íril tyte, i.fihrati.n ido clatel soiL is reA lore Inlilkàtion into silty
soils is also lórv, also due ro the Lor !ohesne od nrear írcns(h ofsuch soih
rlrcy are very ercsi!è ènd c.sil) cxÍied aRar b) foïinsraler. Sandy soils
have highÍ innltralion mle: .no ilso higlrê..he!r íienglhs and arè morc

thec.ndirionofthesoil rlso allccl\brrli its rLilÍl rc i.uhr.lc jiro6trrc and

crodibili!í.ÁconpacrcdsoilriLlirarc!ldr inillrlionrlènndlrctoi6flrl
nr.ftceryalc.*illÍrtiJl!ilolvollil^\.llctlli\Íèdr.,lr,illllarerhigher
inliltrarionflrc a.drvi11. due b {hc uaJulrlnrE.i (lic nfiacc. pond $alu for

. rhe deeree ofvcgebtion. V.-eclalnnFicLcdl\ nn$l i,r h. \xi_:.lnílj' thc
\egetaaontakcsthcimtrcL o (lrèr.irlill n.\Lig ili tulL xndrlloNi.gnto
drot ecntly onlo the s.,l Írh l.\s .'.sn. I.r.. \.g.lriion xl{ ff.!cnts
runoifbyponding warernfar.rnl ili írlls.0n L!$cs or lh. g.oud (Iicurc
2.r):,,4óÁ

tjvè1!)
I

thc sLopeoldrela.dGmoac.nicxl icrcl Lrnd rLl.rvs Ih. \.t.rlo t..d on the

surfacc !.d i.Íiltrare ,t a laler tiIe. f.llorvins lhe rliniall. Thc Íeeper Èe
ledthe nore casilytle *ller liilrunoll;aJrd

rhe*aydreledisoul(i!!t.dddorbundcd dnrcsizeofe.ch6clddcalso
impofrdt. A iield \rbich h6 bc.. cultivated a..o$ the slope Nill po.dnater
bètÈeen the tuÍows, ifculliklion hxs t.ken pl.cê do$n lhe slope then the
futro$s will fom natural *!ler ,,haD.ls do\rd Nhi.litt'c \ratcr and eroded
soil paniclès will now. causing increasi.C cfosion as thcl fl.r' Simildly
bundcd tciraccs {ill pond Fler r.i rrevênt È1.ès \Mle. Íon florvinE o||.

t
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^11rhcr.clu.lL,!Lcstí,trscdií 
itÉ lirlloNi.g chufle$ irrol!e incrcrnnC rlrc Í..!go

ol nr(Dr enhcr in sl,u.h..s. oi rhc ficld o. nr the soil Dínile ol drc fi.ld Wrtcf
hNciinsr.he .\à..dcsigncd1o iircre.s.lhcr!10ravril!blc orhe.rops{t!in!
lorvu rru L ,!c,:,!. ninliLl con{lirLons. Dtreer o..urslhcn !.|1 h.!! rrltirll c!c.ts
occur sj.cc tla- \rld hFeninÀ s.hcmc willtcrd lo rlso trr lo storc dr. r.le t.om
such clcn1s :rL ir i\ likel! tlful $c {orage clFacrly of lhc i€ld or Dond $ilL Lro

inade.LUJle 1!, $n xrid tI[ tn.m \r,ll tlerio$. Suclr e\ents, unlcsr Itic slícn is

pfoperlJ desisrcd to xcc..mroJiLe lhenr. co bc hLglrlt dmagmgand.rLs. cxtcnÍr.
runoilNdei.sionsinc.írrclureslndburdsnalraPid\ oleÍopanderodecausine
all tlrè !o..l.d q r1Èr 10 low.ul in lrc So md hcncc c.using nósivc erosion. w.ler
han.{id!scli.mcsnnN thercl.I.lc dcsig.ed Io íore rvalu up lo a cerr.in dcren
10reL. xnd nlso Lorrós llirlsnbor. rhinanrxnagednonèrodingn[tr.rrltr.ughIli.

clr.lnd mn!.tueii ol inlll(rruon. aDoll lnll u.osi!n. l he inllor ins chxptc$ o l
this r nril d$.ribc n,itulte rrÍrictxc\ ln, rchicvóg ihis n, diUèrÈnt c i.raIi. $d
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-1,

lhc x.rio.s h.r.h.llh. lnu fhis.:.: llrr LL.rcLr,OnarL .1

froj.r1.tr. (l.td,h.d hrL.n

l

IIIPL[ÀIINI'ATION

Tre irnrlemenl]lnmpr..e$ lnrd.\rl$iirr: | $!{!'lLncÍtrr lr!jr.Lc.nsir$ ol lh

S.le.lroD fIise. .oisiíing oisiL. sui.uLn

l,rop.rrtion lih.scj.oNislnip !far.i.Ll'.firilion m.r orcis ion ofl]r. famir!
c.nrnui rt.1rc L.t.gÈthi.rl sulcr 3nd r rxpiL rrful $r.r

I'bnningthxse, consislir-! orrlc\cll,finr.,lrnLLi:. |1.!, 1.n$r ,,i d.n .rtlo.s
trnr.h Ln.l!d..ril\o,ks, rgr.tunr. lnr.niJ rtuliir.i( ck ih. bra-i.r. .dl sLrri.e
.inn!c .rs ard rhc tri.dir.rin. ifn c\rl')in,x. LlreFÍrr.rL

InrpLn,onrxtnJn Phi\c,f.r(ist i!rl.1.utrii! di.l.rnltr:t l)Ír d.r.L.l!ddu rg
thc nrcnrrjn,n xrd Fla.ning t|xs llii! iir.hcs.rihg m 

^cti.n 
Plan. thc

Dlxnag.drcnl.l lc .\c.!1io1. linhrcs \ ilb 01h.r o.q.nis11io.s rrn trining !fí!11

The Staff ir each Field l errn \ill rtlo!1rtti 1., rh. \\'Ic.llrrvc{i,Lg troiccl. Thc
follo$ingsclcctio..riicrixrfrNcoDierd.n:

'I . r : .t rroa.

Thecdch.renrurirsh!Ll,lrix\rr..Ílr dca.cd.r.slxrrlichcadbcin8thc
s.ur.e.lru. ol1ànd a Ífciir nl(hc t.lrecci\iirs rL,e 5rrpLLLs run oil The
.arclucnr maf bc a sub cil.hn,cnl.fr lfa.r.àr.hjnrm f.r

ThÈre sh.uld be levenl q$: .f lxnd rcprcscnre,i ir rhe sirc, some íeep
slopes, somc eeIÍlc slorcs nnd som. aLrÍ,.! levclls{i Tk.c \h.uldh€sonc
liÈlds $ilh ! good dctrh.fs.ilv,ilh..asorrbl. sloresthdl lvorld inmediàrêly
b.ncnl from * àler h$aeíir! t.hnq'res

Tbere should be so.id |xnno.t, i.icrcÍ àrd Nilli.enc$ 10 cooperaLè

prlsenrl) erisri.e !6ong fam frmili.s al lhc silc and this should also be
evident in theirre.ent past hnt.í"



3.3

3.1

'lh..nn.lSlciJlO.&ri:rlnntt.' !comNmitt nÍcrÍ.dnr\ïrt., Hl\.{ rir ir ri
r.rtcrtsp.{snrilLlt[f(lrn.xfdc\.l. nrnlo] \\dtjllrJ\.i.grrti\lrtr\ llri

jhc.ormunn\ (t)rnderllnd droprultu}6!rr !1.4 r(L $!r.rl,\s L:ufu:h
r{,unri. i.ud.Jlrrhcn il irs in (h.n cilchnrenr n cr Thr) rilli..d rn
ill,url! nr Jlli.1iriiflerri)solpr.runnrgrun olilors!rlirrougirl.r
li,Ír.ni,ig tr.hri,tu.:;

I rlir Èrnrlio| .l r \\'ll^ \\illi ric l,c.5 nhr h

tr,1i (rrti)rernl(|liir!r.rp!niib,littnÍ|iLlilDnLngr,lo)rti!t!!rrÍr rlr.
ruer lr.trc$!,e d$ulotdr.nl ir lbcÍ c!lchm.nr arai

i nrcir sliolla i.r d.FlndcnlorljÈi.brrdiLturdsnnd i .,ci.c ln irrÀii:l
Lr lh.rL TlrèrÈ riLniLd ba a lo\v nlmb.r ol .bscDIc. lmdl.rds tuÍri! rr:
:r c:. n.1r1r' rlrrf .1.'rltq r.L: Lxrlni lrndr

ntr. nLLl Lcn.LiL l:om rh. pÍoi.Í !trtr,1J tr.1il
\\H,\, rt.Jc 1. t[c lcnn5 r (rl riii. r ]

xc!\el) prÍi.rÈr. n llrr (Lr\Èlian.fr,r': :

t. I i.L! slruld Lrc l") r.c.s\ 1. rlr. sitc LJ shll turd.r.liircr l.r f,.ni ! r.,.

.id dcvclotiicm Ntr!hes.

j. fi. wliA r. d.velrn ! rlm L. dcrclop ng salcr lituvcsr ig \v dr !orL. h\ls.
rn n:!.n pLdn àrd rc delegar.d rerDonsibili{ie5;!nd

I rl,elr"k5rdco..didati.nbcaveenlhewlLAa devellnrncnlaglncic\. Jurir
is dr. OFWM, rhe DcFrtrenl of Lxteníon, lior€Ír-a Lr.]rdnni.nl. Ltreio.k
D.jrn.Lin€nr, thc UcFrt.rent of Soil Conre.rnLion !nd Lh( NrLronrl
Alriculluftl l{ÈsuÍ.h ccntc {NAII()

nrre d.taik on rhc d.veloFnreil ol $rer lltr\.Íirg
cr.h wrlÍ HaNcsl ng srre

. su. ey oi the emne watÍ HÍve{nrg sr. turil rlr.len
the sub ..lchncnt bcnrg dcvclotcd thc,\.\..inLsls.f
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I

{ d.r..iF:ifn.l tre l:r.DrLtrgSrncn, r.ri!|,.Lij,rl

Á dcs.rpr.d rr rli. \rruÈl R!sotr'c.s rlIrjr 1...i|! r i1i. iJr.lurLingranjtu|.

BrseliDe Drtà iLr.r d.s.,il.\j'lr pr.dD.ri\ir\ !i hr l:,r jNi.r srjcm b.forc
$. \\'Í.r Hx,r.!iri! frri!.: srr f.

The dcs.ritriod .frre Fl )ir-! Sri.n '.r,,ib l)o\ rhc li, c ; !r. f.dntdg in erch
sta!.n.lheFrobhrrrli.]rr.lirLr!nrnL...I.f rè |.sih. s.LrLfrr thÍ rbc fjcLd
l.rn .!uld !DFh ir lhc 1\'rt.r llr \ti i:r )r.r..r

T|c dcr.'i iil il L|c \rlrrr ll.n,rr.t\ r ll !rri!ri. ix:rir rt (hjh. r aat! noh
ncueslslalion slÍr1ing pirhrhl. rliilrll ir)!1r.usp!rLnlr rfti !in i*rxnic,
nnlssfleyo|.n.hlÍc!]i|1n!ll.n1]l.
Iurrcp!.n as reL N lNh l.\1.)

lh! ll r clin. D.tr.1tr L I bc u\i.l 0,.d rrorLJ .1 ln! rl nrirs srí.di
bch'e cnd trller lhc M,l.rs
!rx.t:r.d lhii \L Ih.Lf ir 1h-'

rhc \\rLd Jlirsri|! projc.i ire
.\.rf arDr :slrrr. 11r. rlje.l

\nneD li\ a !L Í frn j

'I onogriDhicrl Srrrc\s

li!.h Field TcaDr rriLl .onarcr! k!..erJttiil L!r1c) .iirs \\,'r lhrv.{jng pÍojÈc!.
l h. r.nrlln,q nlo RiLl slnr hrri-nhlrl Í ..s and e cl1nnN.l 1:r. enrirc erea ol
r \\I cr Harcí dg si(r. inclJd ng.r lrtr ríc(i. frcuL{irJrd \r!.f LxdJ rrd srrenms
l hc r.anr rLllus.ns.xl..l l l.000f.r1li.nr.i.

T|cl:ield Te ns \villslncr trrrmi (.nrrs tu rtxN st( t Lcl.Lj at drc coocs an.t dre
ccnte.l èrlh ficld. Ih.lclnr riLl sli.\ rhÈ holndli.s rr'.ric| ltcld usi.C the
ccntre-linc ol llre b!.ls ai lh.5.!rnh,r lr tl!is. iirhl\ !hcr.rtic ltrmcrn,hhro
zetu L$cl.r d. some nri... hrc li'rg. Lir. (eD ÍiLlnner llic f. d uring I ll]Dr gfid.
Thc tcan \iLlsune] Íccli Lx.d b_! $.r in! c.mlurr Nl rclr Í inre^ ft. On stcct
linrt \!iln m.fc rhh 59/o sLop., rlrc rlnnu iitcnd Ni .. rLo nreLres and on
D.'1crlr n!fcs (L'plo 5i,,!) r|o inrerfrL\1ll bè r: nr{rc.

Iicld lcams riLL use the r.|.smphi.at rhrets prscn!1 !jcd tof su.veyina
NatÍc.!$es.nd fic \1&L sil.s l:ield lcrÍs rlllpuidrc srJnc i nnnation onfie
nraps 6presenrlld..e for e.ch wat.r..u^eilhe nlmc.fllrc rilta!c. dlme oflield
lem, ranrcofÁJca lrtnand !r.!in.E. Tl.cnor.ollh!J!,lcr...Lncsrenaorcs
oi thcpe$on \rho chs.fs the su.r.r addrhe Fi.ldingj.eèr Th.tcar $iLl usethe
sane legcnd and sj"nboh oi $c ÈJn is ui.d Li fie yftcrr ru^r\.



NoD:rL\. rlr!,m|! | n{l,L.cl tl I t.ld lclms I iLl iÉ ni-!nis.d !i: .L..IiL.:r-.
Í.$turlLi l i. l,lrns i n be ju:r:r;il1.se{l oNr (lrr nrf. l_trtdn,)i.:.::

' ttr ,.. ,l
l,r rbl! 10 r.rk \illr'!:,i)i,n rlieiL .trr.r

LrdJ | 5r i'}l!:rj irc {lclelut.d lor c&h \!ilcr ilarc{tr1! r!,1
memllÍrirlr\\,11^ Tlrcrcxrttlroriololiogrrphicat D)at:Drodr!rJ r...: :
condr.lcd bl nrc h.Ld lItrr'l|e Lfd Usc Plxn or DcvcloFncnL I,Li{ r. | . :

rhr o,rp\ rr L a.d lllts rDil rl..i' r5c t hese l,.nd tr,Fss !jc deshh{1 ....- I
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!n leDllr n.Dr\ 1iL5 f4)rlD(.ould bcl

nll'Jrr' . \.q \.tr\! J,tÈiJllre Ji!.

lri rt.riL.ud..nh., f..exa!r5 or Dor.nri!lll .orkl Lrc us.d

\\',.d.1 n!r jrh rli!.r.ur.rnIs.

6. \',.,{r rnJ trirlL \\ rL:L rti. Í\rrirnr. mashct

Ad .xÍo,r]t ,) r nrxr oi ! r\]rl..l \!d.r Hxrvcíing scheme is !rcsenr.d rs l:i:!.-
l.l fh 1 !hr\r 1lr. Lann l)nei ard rhcir potcntilL trsr 6 a Llnd Us. PtJr rj
l).relonnicnt irrcn or rh.,nrf orrhc scheirc.

'lhc barJiL li0lds {iiLb. de!eirfed wnh inrproved a!tunonI tr!.ricc! lor t rni
crcps xnd !sÍciarcd .nil u)rkr. nrchdnrs zer. ard grdded lerelling. still\rrrs.
rv cNx\s lid {Ícngrhcd.d bunds (secle{ailcd lhr i.labLc I t)

llic slL,fiis lrnl rlll b0 u:.J lnr (rcc trnd rÍge Èasrcs !sir! grln\f 1e. tr..r
LN!È.s.10,rr.\ xna tu on

lrilrblr {Lls which ir i.cr rDd 1cíilc \ilL be u!cd lnr nrigarnrn .l ltrc f.r.r.,r
cl'o'.c.1.(its tucli lrli1. tudadtud vcgetable produ.tinn, iftratcr ca.liNliLr b.
c.nveJcd 1o lhcsc s.ih Àd !|plied io thèor

'llrc lirn lirnilirs in r|e FÍri.c( rne qillFdicipatc !iLh the lieln .lca.E n d.rnr.r



'l hc lii.Ld l ca \il rnrelr . I I r r. rnsllil. lis f l r r. iÍrl rro... |tr|. lleD.c
rhè fílccl \riLL|.Lt lànrer i,r|r01. ihr I l.f,L..tr. a,.r/inf 1i,(J., c..f\. rre.s
i:rll rxnqr prriser lirj i\.rr..l xiilr,!.s ]n: [].1 xnd c

r. Iiield Teams rir hcLf i.r rl]. c..r{ i,rf5 \ill rr:lrn rt, rlornrj. rna
.ngLn.cnn! dcrr.nr on5 sfÈcili.rLr. lir crili r'rtr hi vcÍidr \ u r nL jnr .x.h tand

llic Lmd Usc Plan is nr.n dcrcloFd 11. an,\.1.n ttrd. \v[j.]! \ji inclLLn.
ei0m(es.l coÍs. q:rnlitics rtrd I tlDrci:i,ir trl r {l.arl ii!,

^clron 
llffs (Ált) xrc.htl.rrd lil .r.h \\.r..llr\e51iIs s.ti.dic Í ttLl rte w.rk

rservc. dire.(nr uJ lbc!s lh.^l)!ÍcLxiraor!r.l..n{il:.ci)lD!Dc\cLoforefl
Plrnr rhar are oD rli. d,ps TheAfs{l!.iril:\ rli.i mnlrs.!LrÈÍ1,-!.3t.r ca.h
acriviry' in leDrs oi x.r.r. funrhers o. m.tr.s ltrc,{l\!\cc.i,(ríijnatesand
dcscribc h.w rhc bu.lg.r ls b trc licd ri lire linctixdl. t. rc,drjig tre l[gcls
Oflen tal.êcs,.niíiarès oi.o$5 md djc rj rrlirnj nc.rl!r f. r(\ ise{t itrcr a pc,iod
oJ liekl èxDeric..c. lr lhi\ {ro. r l qniilLc.\n. r f rn, I \l)l i: trrrr ut at tisr,
Nlnch s.Iis.d i o a ll.\ iscd,\rr.r I Llr rt{ \l)l.n.t lrc.s
Dore d.linnc lii:lr fro..jicc \j.fLd.tif rL I lhr.: (,nrflr!.,fcst.n5iblc for
rler.mrinni!con3ririles]nfrh.rllli'r.r LJr\iLi.j ir {bc l:Ítrllr:jc tLrnr t!.rJr(e.

^ 
r)|rical 

^.ti.r 
lrLxi is sh.rn ir,\fn.rdi\ l) ln. Ll,. Kol K.trLixn :iLe. tta\attindL

This based.nrh. D.vcl.nncrr irlrn nro\vn.i rhc n.n Figur! I it.

5

Imnlcmenralion o1 1h. Land Ljs. t,lxr b\ lh,j t: .ld lc.nr \ jtL iDclrri. Èanhrvorks
(lclclling.stcngrheridehufts. d.cf tiLr!.,.rnh$dk \|$ rccdcd ii lrFoÍol à
hJdraulicÍruclurcl.pl.'lingbfrini.Íip\.rilnrí i.n lrtdrljn!fnngÈs.'s5esanC
.o.íruc(ior ol.ll il N.rl! lnrilL\ali. \rlc.\r)i. ÍÍJ.1rrcs (. nrcv$r.Ísjon of
gulLcs. chÈcl J]r5.nd ni.r)

fi.l!lTexms Íill xdrnfr l,rr rr...\r.rrl!r.r th.. fit n.i rr (tesign.J rccotrting
b fi. l-xrd Iic f itrn l lrct nirl u:( LLe :ur. tr.r3rt!rcs 6 ti,. tljÈ rvlcrcouses jd
x.mA0rg..rrx.!Í5.rt,tllnrelnrÍcirnbrii!.nr.n6.j(!r!n._l r. tircLJ Erginccrs
trill \cri1r rhe coiÍtrtr!oi ar Ê!.h silc lh.\. or ier rcririti..liirrrhich rhc.. is !
5ubiil!.suchàsxlln,es.rio.,rLxrt:ngn !esms.s !ecfrjtLie.antc.íh\ofks*,it1
xiso rc!unc rlic \.riilcn(i.n br th.l.ie!d angmc.rs



t.8 \lx,.,..,'o',,f i.. \\rr,, xf.^,,..\r,^th\, nnn(.,,

lh.nrm!crtctrLoi lhr \iir. j|.rtdbexrrv. Levcn:

aor'.rliiilion l$rlrtr|.OF\\1oari.! Tt0Dircctorin.rorfrovÍrc0arL
co.riii.Ír nre ifitLcnuf(itnD ol \rJ(er Hdvcíidg sires nrgdhc. rvilh Lr
\\ 1:r i\'irrrldn.a (roordnrxl.trr .. D.puLJ Dnc.os nr chargc .L.t,i.td'lennrj lh.ruslruldhe Í!culd coordinaljon .1èetings í.n, r,nnr! JrÍosrcss,cForIarDire.rorlcv.L. Consuhds bd rcpcsmt3(ncs oi!]u olner agen.res
n.l,ed.vitli.iriil]n \.rl drouk! ptlricipare nr thh coordinalion and frc1jJ.
r!.iuicxl x$ií&re. (r{rnn,ltarsshoLldarnneelr rineofsraf a.dmcmbcrs
!l t r. \\ llÁs rs r.iuiro{l

I n ld lcyrl LlT.ugh ltr. A er Tcdtu i ollcc. Member of Lhe WHA shouLd b.
Jr. nlicnl in rhe nanre.rcnl ofrhc sire d rh. Jièld lcv.t tose$or L,ith ÍaJI
ILr n5!.s.1rhc I: ekl1.,' rs tiÍt.iplrnh ofrhc \1jL\ b $e nàraÉ.ncnr
xrJ I r oglc$ ofLl.c t|trlc.r \it pr.Dr.rc thcn È.lij1g ofoNncrshif ànd r{jll
i:t {Lslrif thr d.l.iopuenr. la.h Fictd tern \L|t srbnrn ! non t\
t'i!'rr! rrD.I rr r]r! Dle.tors.Tlice.

\ lrrr,lr,, iL'!.!,.i.\Rt..r1Lr:Jb!rhelidtdT.rorsispr.serredrD,^fncn{ir\t.

\l,iri,!riirrtr . rirli iiLr nir! ii rLjD tj..rnc rh. l;rtrg.s rirh orhcr lgen.i.s
i'Lrf !r!! Ltr lr i.ne L)N !l n.ft tl)crc i!.n.res nr.lLdr 1he.\gcnr! fof Brrani
r::r!lJu. ,rrrtrrL^ll\l)).rlir\.tri{!.\rlficullu,r[lcs.r.rt]Ccnrr.s(NÁitC)
\.!:r li.ir i.t tL.:.l!i lÀnruL,: ($ tuu). th. Dcprhcnj of S.il Consenarjon,
lr.frnnr.: r .l l.,o11rl. Ir.ptr,rncnr ot Urr.nsi!n rnd njs Bamni agricrlrurrl
l{.s..tr,i1 I À L!i. (lr.\titr. N.riord nrrrl SuFpo:r prgrrm. (\t{St), )Jr10.hje.n
tttr.r SL.pl,.r l,'.:rlixr. xndr)rlieragcncjcs lrd |Í!je.ls inr!tret su.t À Ltrc S.rirl
fortnr) |:..cr ra.\..\vll md rhe FÁo carchnem Dcletopnenr pÍojecr j.
llal.!lr5rJr th.d.\.l.fi,crtofliiksnilh rese orher asencics and Drojccs shorld
b: c.ordin:Íed irr rli. l)rrrchr s.ftt.c in eich fro!ince togenrêr $ilh hctp liom

A \\.rr l,.,n rs ro gui.la,È Arc. lctuns (Á I t aDd l,ietd Teau (i:À) jn tlÈ ltr
irtlrni..r,hnnordi.nfrri.trl!.II,d.rttdac{iísschcm. Ttre Áctj.n ptu eujd.j
th. l.L.ld l.iNn rxd r!. i ronlir.T of th. \ll \ in i.rptcncnline irs t_&d Usc p D
ulr tlJ|.d i.r .!! h Dtu1illnr Nd:r I IN eínrg scheme. Th. woÍk pt& should b.

'1.\. 
,,rrr br .: !rr l)ir.cL.r 'n ca.l) Ptuvin.e lo co.rdnulc and eive rarA.s rirÍ aLL

LricLc lcrnl un,icf h,\ clnrol ir th! d.\èloArcni of lrc \!lter IIdvcÍjnr
| : .1 i.. r \ ',. ot, p "rr ''.t
:lr!!lJ bc Iii..i.l.J l,,i ...!ulr[s rdit .rheÍ aacncics doing snnild rvork Fr:j]
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I

4pèct ofthe Inplementation lrocess n included b L\e Nork Plm. Dàt.s re defined
in the plm. In this sat, progiess ce be Íeasured agajní ihê plan for each site.
Figure 1.1 pÉsents á bar chart óf a typical Work Plm for dcvcloping a \\'atcr

Tne Implenentation Process h also prcscnted in the ílow chl t sliowr oí I 8r[c ],!.
This shows the floq ofacdvnies ftón site $lectión to the.clurLnnplcnrcflali.. 01

the Wae. H@sting project, ï1. wholc wor'k pl& should largcly be complcL.d for
all sitês in tine tó harvest th€ irst nonsóon rains. 

^fforestation 
may strcÀd over

several seasons because oflhe need to restock aft4 elery six fionrhs or . year

to o$irg nora il) o- \" 
' 
?es,

17



TIGIJRI].].I \vork l lrn,or \1 \ xn'l I rs Ínr Dsetnpinc Wj!r Hsre!rnr f rojecr\

I'itt'r'r''-l -t -i '-| -l l'l -l "l -l -l -l -1 -l -l



)l

S TÉ SELECT O\

SOC AL OFGAN Z^T O\

VDLE',llN L;fN r isa

-tr"r1
.q-sq!r4-al,5ri!!@l

@.!j4'4i-sL- ]

PÊO

1::
t-, ,l -

- 
s--"--J-1re

I
-

iiin'ií.'

órrdrrFi"\ r : !É.@-:r -'

r .o. r"!r --

TOPOGRêPH ( SL]RVE T

LAND I] 5E PL AN
.m-r-diiir,tr:M.ffi@4

faóiólai i-i.aa m tr;*-iai;;c s;i; ( Pr:'Í R{N6rc*s

MPLEMENTAT ON

:.i!!]II]!!!!!!!91: ri!PlGj!!!!alg-I:r@!

;rni-,.Át"".'-.,^lF

MANAGEMENT
ffii trrii-4d:rEryEq4qffin-- r

t:ffi s]!]I,]L. .

riÈió'.irffi



------

E;.
TTPOCAA rÊ ra

N:'
m

FiEGirÀPrtaaL !aF i, . t,.a L;
tTAFVL-S.tNÉ !ir: <:r i:_tA\r F

.

.

.

.

L

t'

L

L-

r
l-
L

EEtF - EF"r ::,- -



2.

1.

For rhc turpose oÍ organiqlion

COMMUNITY DEVELOP}'IENI'

Iames need io undcstand:

The concepr olwater hah-esririe
Ho$ rhey hèle lÓpaÍicipxtc
\Vhat it $ill cosl10 rheni
Whltbenefils will accnre ro rhcm

A new technolop h adopÉd in rei!Ícnce io ns rclarivc 2dva(Àge, its comFlexir, of
operaiion, ns compatibilitr *ith vah:es and obsè$abiliit ofns.esurs

For impaÍing kncwledge about a concep( ór 1rbnrg. nrc change ageiÍ musr kno\!
bow ro comrnicatc with his dlenrs FoÍ 3 s,.c.stul .omnlnication it h inperalive
rhatthe changeage proriding i0iornation n

comFetent in Íie locái langu.ee

Contact e!eryb.d], aoone dio pr.spccrirc bcn.licilrics
Elerybody nuí kno* $helrou are $ere for.
Idcntiry factions iiany Approachea.h ono ar!n cquaLicvcl
Unle$ the factional tendencies are ho selerc. fi. rcprcrcnhrivê iior each
faction cd be made lo sit Àt on. conference hblc.l,el $cm dccidc horv rhey
\ïould like ro opemle ior a common and collectire Boalin ref.rence to hsues
related *ith *ater harreíing acii!itics

tl

3

ldentiS, kadoslhough aSocioneÍic techniq!e. i.e. by.sking q!eíions ro rddoóly
sclected individuals ivhon rvould Jou go ro foÍcoósulration or advice on fam or
ftmily naues , hesc individuàh can then be rànkcd according to rhe nlmber of
choices thetr receire 6 consuhans oradvison, Theliltage5 ilhabited by smàlland
mcdiun size fanen, the lêadesliF and poscror inlhence is not conceórned into
fer! hands. However, the following aftribu(ès ofleadeshin stitt hóld vatid in most

. Leade6hip rohs are pqfomed by dóminadcasres

. Leadaship flo*r iomone siruation ro.oorhcr
' Infomal leaddship h a porcnr fore

21



L d.rlr0rJri[lrd Aood c.ononric san!]nrE lrc jorFoí"nt tiJor;Aror! pc4'tr1! ruóules, lir. erdnor bash xrÈ jtec lt:n.. i..:.1
o.Drhil), .lJccrrc lloks. xbilnt lo scrtc dhpubs. rcFUteo rr.l r r-ir
..nr!.1 i11h !o1cnnncnr olljciaLs

oi i.fnrrs i rrLc

r1l tr,( , rh' r!\ rtr he n! !4!![!1 ]lr!

6 I{uLci 1.r turnLincan J\socjalion lir nrjÉr l)dreín,g

5.

nrrtnr!lrg Iudrers rcc!rLgs

organrÍioi oiiisk codrnn|ees

nÁir3lim.r! under$.n.! t|. r!1.5

tirlit. lhe ourl irilrt.d arcàr rlrc h.rrj
r.r'i!1drr lil:. lhr ri\ed rr'ahdndi s)nem.
!tr.r o.r r. Lreclnr. drurLb.rs. An}..mdDn

n.c. iam.fs are not Lourd h\ lJrl
Also n is .oL mandatoq inr aL r hr
iinci.ísroup can lbnn m also.ixr.r

lr 
'.mJDr 

I nrcj.rL!iii. lnrídnie nrr dclet.pmenta.rivtrv

'tb. \\ilJA Orlinn..r.f tr81 docs not ha!e provision ro rcgnrer.n
À$cr.rLon r.. r'4.r hrlcíine Rader. rwo aarecnenls. onc anory rhè
hmc'r lhcnsch.s hn ore behrccn the almes &d Lhc O!\\nl Dcfr \ j b.
r*ku.iènrnL | tunrilirins firue$ (See ApFe.dices Á & B lbr S,mptc
Agr..mdÍs i! Lnllish a.d Lridr)

(r.Í r(.ov.'_v ir lo b. Jcl.rmined as pcr sovcmDe.t oÍ prorcLl

^ 
DarxÊÈnBnr rornDritrc. is lo be elccted Lbrough mutual co.senrjs oj $e

r cg$lcrÈd 
'nembcts 

or ,u.!8h x sccrcr bàllot

l|r dcvcl.prenl worl do.e wLllbe looked niier by the aso.ralon

NorvithÍhdinÊ rh.lc.ealprovisiors. (herc wittbe no btde on you, itrou rely on
llLe cxlínrs inlnr!,] Druems ol de.nion nrating pEraiti.g in thc com nity
Lrxd!0o !s so\enncnr olllcilt ifir is unavoidable for yo!. But bc Íccosnhcd by all
15.u{ J.J ririr Trdilnris rs ag.inÍ lvrinen es nay be nrorc efecrivc n. some

L-
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5. LAND DEVELOP\,I]1NT

ln lakisre! bafui dea much of Lhe land r alr.adt dilidcd md cuLriratcd 6 renacèd
Íelds. À nnnber ofimp.ovomcnB .rn be made ro ihe lalour. r6c lnd.ultnarion of
such nèlds. In áddition fuÍher land c& be brouÊh( nÍo producrion bJ the
dslelopnenr óf new reraces for rhe t,.dudion oI llcld c.otsj Íe4 or p6t!e.
ltpical inFiolenents s hich mjshr tre cons dcÍcd iociude:

inproled levelling {see sectron t.2 bclorv) in ordcr to inproverhe unifomiry
of infilÍation dd .rcp produ.tior I

the delelolment ofner tcda.es for lleld crcp, Iree and pas$re Froduction
aid iorsoilcons arionGe Secrior 5.i belor)l
inFro!èd buoding in order ro prolide lor à greater denth ofnoN thai ce be
pondedmd ercater securiry Gee rdion J 5 hcl.rlr
de!êlópnent ofstllNals and \^!.\rrs ró convcy cxccss itag safcly awat
i.om lhe fields and through thc s:3èm Geè ChaFler I bcLo\r;

'nFroved 
tillaee pmclices rD lmprole i.lillErion, rcduce ba.e soil

evaporationàrdFroljdea. nrprclèdcnrÍonnenrldrlhecrop;Geesecrion

devcloFment ofmicro cfthmert r. dcliler a,jdiriooal lorLro Èe tenaces,
paJtlculÍly rvheÍÈ.reràge anrual Íiinfall is le$ rh.n 1000 nó Geê Chaprcr

agro.omjc improrenen6. impfo!.d sced. inpds, rorltions and faffine
sl$cns Ge€Chapres 9, l0 x.d I I b..{'l

NÍà.! exhling barani lènaces are not lclrlledj rhis reslLls irr rv.ler ponding 6d
nrnltratióg at los poins i. the leld du reDinfallcvenÉ,.eÍLttingin !neven crcps
.luÈ ro unc!cn i.lilÍàiion. rield lerelling uiLl lnrnrovc rnilotuiilr ofcfop gro{fi.

Disadra.tagcs ollerellire crhri.e rcdacc\ rrc:

_:

_t

J
_l

't

it isêx|]ensivc, sincc qunc hrgo Lohnn.s.lÈardr hrvc ro D..u,e.:
\rrere so'l dcplh is li.rired.lhis i\ D.r xn.n$n A!Ê.r rrotcs stroutdahuls
bc máde 1o ensure rh,r sulli.i.nt d.flh otsoiL(u erc.s.f l0t $ill srillbc
a!ailablerll ovcrdrc 1l.ld lolio\rn! LerelLlng a.c
lcvclhngplouehs thclop soil into rhc pnfiLc. r.n!vjng rte nalur.t tenilirv of
the top soil no.r $. Íof lickls cu rus take rLrour thr

'nle.r':.p r'.rl rirdrd o..t..,.0

2)



^s 
11 altêrmt\,e $ llnd le\elhrs, consid.ràble imporeDent can be nadc b\ '--

crsurnre drxt rhc ticld È cuLlivar.d a.ó$ the slopcj rhls erxurire t|r ]lalcr i! L
. lFrrla in ea.h lirÍorv!rd camot noÍ rotlre i.wpoi.is (S.c Sccrion j 6 bel!\')

\IheÍelNel[nehpDpored!óbeundeíá*enjthenrdimumculallorLablc sh.utd ].
lo.n iicLds shouldbc lcvcLled either rilh no slope or can be leveUedÍil| asnall
(upto2%) sl.p..ithe: lolvards tirenèld bund or as,)r ftonr n. l-

Calcuhrion oithe ar.rase nèLd lelel and sctting oul for land lelelling shouLd bè
unle:iaken ds dès.ribed in volun. V Land Delelopnenr oilhe OF\li\l Fietc
l --n--l

T.racÈ leleliine{illnonallybeundênaleousingatractorlorled$rapd Ethe:
adrae scrlpor or a lascr contollcd b.tlomlcs 3craperwoUdbe suitable.

L

ThisS.ctionhl lcly rakcn f..n Llnd DevcloFnrent Tcchniqu.s l:or S.il xn.l
\\'àter ClnscNatior in Cullied Areas olihe Pol*ar" bJ, i,4oharnnrd Sl liq .( aL Di
NARC d.rcd 1986and Solland warer Conse*adoD Trniinrg MoluLc! b)\lD
D 1 r.d. .rd ql.. . l : r qD^D. )'d

Sincc tctracing Íequiies an addiijonal inveínrent dd also requir€s ch&ges in famini
rrÍcN it nrould thc:clofc only be consiC;red \ftcrc other..opping or soii
Dmage eiale.hniques (sinClr orinconbination)]viil nor Frolide adequa(e conlrll l_
The reajoir ro. d.reloping Érracês t.iile prope. conrervatioD md utili-i.: o:

I

. In!Èaing Èe td. olwlrer inriltation in$ soil prcille md thereby allolvi,ic
.nc, )r o.. it-

. lnièrccph.g ! lodg slope inro se\qalsho.r ones so s Lo nuinLlin lj$ l|rl
crnicrl relocily inr runolfwat.ri and I

ln.raer ro de!Èmine tre rnost suÍablc develoDme.r fomr and ulLr i.ir ..i l
pani.ulxr Fi.c. ol ldd, netailcJ contoured topoefaphic suícrs $d L:1d Li: pLi:ri
NEi ilsi be J.leloped as d.riiLed in ChapH 3 oithi m.nual. l_ollori;:! rh.: .::
o.n Jpp.oFriatc lorn.fd.rellpmentn.'n a'nongndre Illlounrg re.hri!: L!:.:r'
DÈ clf rilèreJ lor derenrtn.ít of thc land

frovding prlleclioo agdinsr dmaee resulting tionr exce$n. nr:r.I:
t-_

i

l-
t-
Fr
t-
I-
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j I Lrnd D.\.lopnÈni for l-ield CÍups

Iield crops are usrally cuhivltêd on Cortorr Bench'fcraccs. Lrgo &ed wilh
reeular gcnllc slotes cln be dcyelop.d d lvidc .cnlour bench tenaccs for cro!

Figu.c 5.1 shows 4 difcrcnl lypes ofbench r.Íaccs:

Levêl Bcn.h Terraces areÈe moícomnon tlpe found, padiculany in the hieher
nnrfallbaraniaÍe!s, srhere no ru..n n, mn ollis.eqrned.In th.lrighcst rainfall
a.cas. spilhvays Íe.equircd bervcc. thelcÍaccs asdiscussed in Chapter ?.

Outrv.rd Sloping Te.mc6 dc rotrcconmc.dcd sincc seve.e dosion cm take place
down thè face óftheterace.

Conscrltion Bench Te.races ee mosl suilatle lor low.anrfall dea, *herc a part
ofthelmdÈusedaacàrchrent areaand Fan ofrhe land is used for p.oduction.
Thcratiosofcatchmenttoproductive arca sunahle for dilïcrcnl zoieseedhcu$ed

Rrvc.se SloDitrsTerrrcc are suir.ble for lDr..mcdiarc rainlall arè!s. They de vèry
Íablebecausc the watêr is pond.d o. thÈ cd! sde of$eleÍ.ce. Thcy de not suitahle
whe.e ru.of is proposèd f.on a suDplenenlal catchment or in conjunction wirh
spillways in high rainlalllrcas, unlc$ stillrlrts are develope(i fton the side oflhe

Whetr designing bench teÍaces,the loriowinÈ shouldbe consrderedl

ln o.der for dre remce to be construd.d fron abàlece ofcur dd fill(i.e. no
soil is Equircd 10 be imporr.d or exp.Íedl- the lire oflhe oriei.al ground will
inLèsect tie niddlc of the temace Soll Rill thcnnecdto benoved liohabove
this line to beLowthe linc

Cuts sbould bekcptto aminimnm, borli ro.edu.e Lhe cosi and to rcducc rhe
anount ófsub soil which is exposcd TeÍaces should nomally be desisned
wnb a ndimun cutol03n..llhoughhigherclls will bc rcqDi.cd ihrough
saal! à.e4 ofhisb iand and mar'hr!. ro bc lal.n in ordèr 1o sel a wide
emugn reÍacc h Íect arc,s

The venical inteNal bet{ecn lenaccs íVI)
Iand and local fàcto^. The VI slnable for
calculatcd using rhê folr.{inÊ e!u!1ioo

is dcFndc.t on the slope ofÈe
u nrdilidual lo.ati.n should be

\r 0l'(xsrt)

2a
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FIGURE 5.1 Typcs oí Bench TeÍàcè



S islli. slop..lrlr.lano e\oresv:d 6 rpcr.cntaec
X isa rainlxLl ri.r! ..r r.rL,\\s
Sclnr,arainiaLl lÈ511,x.6111 ir!r/óir. X=0.8
Nlod&ate riiifall bctscer 640 arid900 mm/yc.r, X-0.6
Heara rainfallolr900 nn5.tr. X= 0 4

Y È rhè innllfation and crop co!3r factor delèmined f.om the

l hc wid$ of a |erice (\\ ) ni I b. rh. \.1i.rl $!èr.
slopeoflhc lmd (s) c\prtscd rs x declmr I'tnce Inr

Slofc = 29lo{0 02) ldr,rewldrrl\\l l0i1
Slope 5% (0 0i) leÍacc *nLrh (\\ I = lni
Sloto - l0%(010) lcda.c\id(lr(\\) 6m

As can be sccn.n tle ícoFr Land th! r'idrl oflhe leílce is bcc.ming too

snall dnd foríopes ofabovc 7% a l.r rcrtlral nncr!àl*ill berequned lor

Slope - 79i,r0 07) lci,r.r \idth (\l -llil
Slope = l0e; l0 1) leÍa.. \idrh í\\', Llrrr

Slopc = Il1'" (0 l:) leÍaccridlh(\\) slinr

Theheighlof$ebu.d tuuLd ht llt c,lurL10 hr l.trjr.ltratcÍF.oPoscdto
bestored inthebund, pllsa gcncroui nccboxfl Ih. d.pl| of rrtershould
nomalh be 0 2 ro 0 3m. A lreeboud of0.r I.0 4m Ls P,.po{d, eiving a lolal
bund heigh of0.6m on rhe lpstrcam side and (litr a \'i ofo 6n) à heighi of
| 2n on thc doMstrem side. ir or.ier |o eivc a slfc seePage grudicnt rhoueh

|hebund. acro$ section as íro*..n |iClrc 5 2 should bc ldolred.

21



l'lct nL 5.: Crur. Sccrun t trr ueh r TcÍr/cr aund

Dulnrg consrucrion Lhe bundshourd bc
moistand ólling ínr hyen s rhe bund

werl codpa.rêd by kecpins lilu sojl

i-
T
I

a
I

a
a
í

í

a

l'

,:

. N{icro c.rctrnenrs to supptebeDi$e nowto leÍàc$shoui.lbe dcsjgned6 F..Ctrdpie.0, whihr spi wàls ber"rei teÍaces ed ro wlteNays_should,bÈ
designcd d per Chapter ?.

5.3 2 LedDc?eiopm.nt for Bushes, Trecs and SojtConservanon

Tl "rJe-l.tesotg tt .*-u.u, .roo .eTadtuê,o Lrdbt. ro ,"rti d(.onuro.Íoo.sor ti, iue. \ro.eo!.r. -\re&.dnorbe orori.. .d\.ol .r o.ro, <' .n ld di dpe- rautd t. kra. ,o ror b..h".. rre
rorE u$ne rhÈ lot ovLnê L((txriques

2A



(à) Eyê BÍov Tèracês íhg 5.1)

The eye brcw leÍlce is a small tcracc lsrll) on a íeep slope, designcd to
suppoí 4 indiliduallre€ or brsh. Teraces drc rhccd àlonE llie conLod Íith
their conlex shaled ridecs connrucred on the do$n fill side. The distance
benveen temces should be jusl les thm lhe widlh ofa teracc. Alicmaic lines
ollenàces shouldbe conslrudldouioffhase ftom one anothef so that each

temce cátches the rvater flowing fr.m lhc.rca bcnv.cn crchl-racc in the
line ábó!e. Eyê brow €Ílces shorl,l have a Leve& slope tos,a.ds the hill

a,

.i
'! 1/

FICURE 5.3 PIrh lnd Cross S.ction of an ItJe R'o\r'Ic.ucc fo.
Tr€es/Orchàrds. Arross Indicate the Dirc.tioh of Runoff Flo*.

Microcatchmenrs (Fie s 4)

Wtrile eye bmw renàcès de padicuLdl! suikhle f.r erowine individualtrees
on íeep slopcs, individull mi.ro caich.rcnh arc ilable for erowing
indi!iduàl trees on shallówer sloFes.

Dimond sbáped nicro cà{chtuènts aÉ bundcd u! across the area, sith the
diaeoml ofthe catchmenL ponÍi.g d.* n tnc slopc. fhc dorls on igue 5.4
show $ê diloction ofÍlow.In hiBh ranrfall eassqua.csol4 by 4 nnay be

used rising ro squares of l0 by 30 n in arcas of v.ry low rainfall. Tie
cultivatèdplolC-D isplacedaldrclo*eÍpoinl of lhetrdturallenainNithin
the nicro catchmenl. The bunds shouid bè !L lèat 0 2 n high The cultivated
a@ should be dug oli aboul 0.,1 m belorv lhc suoundine catchmcnt. \lrhilst
thc micro carchmenl should be smooih a.d well cor!áctcd, the productivc
reasholld bê.ough and well.nltnÍod to prcnote infiltnlion

Mido qtchmeís can be ch*p 10 delelof glvcn thc rigÍ icran ad de nost

-
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lilct:RE 5.1 Phn xn(l ( ro$ S.ctn,n ofr llicro Crtchmcrr.

(rl ( .nhur Trèn.h.: (lrig t -r)

-_r-

IIGl]Rl5-5 Plan and Cross Seciion Thro!gh Cont!urTrcnches, Arrorvs
lndic!1c thc Di' o.lioi orSo.rac4 Flor',

'lhrr.r'. tcnch.sfhc.d:lonsrhcconrous\ilhlheirc\cNÍcr .adhor rh.
do\r hill side rÍlsènud.ed lioni ca.h othei bt thc lrenchcs placcd.n $r
.orsccurir. c.nkru. lidrs 1hc distdr.c bcrrèen two hn.h lincs slro!ldbc
atleroildcd .n thc ba\h ofthe size.fthe irceíbLshcs lo bê grorvn i. rhc
tcir.hrs. 1\ro |hrls re ph'cd in c..h lrcnch al lhe concr. Comolr
ircnrhcs R sui{xblc lor s'nall undulatingarcas haling ireguliÍ nlpes.

.

T
Í

t--

.

í

í

r
r

(d) ltsr6c SlopcTcr.c*(Fig 5.6)

nris sysle,i of teracing consists of a * ateBhed onprising rhe steep slope of
rhc hiLl sidq lnd a rcv*sc slope ro the orter p.rt ofrhe tcracc with ! rla(
pridd.iilc dctchamcl at Lbe inside of the tenace. This methoJ ol
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co.sflation cen be adJprcd foÍhigh uluc platíor.hà'ds \vh.re watcnvavs

dc available througn drc Íca. prooc r devclopcd dilcsion írucluÍes could

be dcvcloped 10 co.tol Ihe lls to àíd ionr rrs nar.nrals and the Letuce

channels lo p.ovide optimnn irigalion ód dlarnage.

_t
-

_t

_t

_l
-

_t

_t

_t
I
l
I

_t

J
J
J
J

G)

FIGURD 5.? Desieó olOrchdrC
olSuriace Flos.

5l.l LandDcvclotment for Fasturc.

FIGURE s,6 PIàn and Cros Sêction.rReYersc Slopr Tdfi.ccs-
Arrowsl.dicatclhcDirection orIlo\v

Orchard 'fenaces (FiC 5l)

Tneoldically. orchdd LeÍlcÈs af. niro{ li.nrh r.:r.ccs blill or very steêP

slopes and theiÍspaces !Íe dcreir,tui br (lr. lirÍi're liÍrnces oldic oEhard

rees t..h temace is sÊrved br r cilch.r.m co$Pinrg \k,ninf land on ènch

sidc assl]oNno.liiefE 5 7

'ffi,1

-l_

lhe ar6 shich cdnot be developcd econonically lor cr.F proJu.lion, paíiculdlv
aÉas ofshallor soils, cu bè used for the Production ofperennialpante provided

rhe topognphy dd slopc ofthe lrd aí. suiLible. ft. dclclopncrÍ of corloued
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buna; LsoJ r. r.t r \rtrtÈ, rDd rl,e llantarion ofperenmal laÍures niclr !l\''-i
.orlI\. \ili h.Lp ro r.n!.|. iti'trtre.nd r.du.c soil !.s

Iiarcrj.fl.\'rrint,lLÍif.roppnrem.ybesurablc,pàlicularbodsl.Ê.soil.ii
rhir !q; \i sho\n lri I irurc 5 8. gr!$ shps àrc planled !.ros
b& G!\. x.(jjj-! r! nLn.ll 0ltih.rcnts nr bdveen Conlour bunds 1c cfnirunè'::
rht l.ni íi.ur nd. ol tr.h g,!s srit. $ ateN.) s n.edto be pFridcJ rI l'\ Forr:r
t{ rluL jrictr'ah l..rLd rnr srrnlus llon

l.ÍGlrllI| 5.8 l-xvotrt ofSkiP C' dpDins S!íen lor P!Íur' Dcvololmerl

ql 5' rr ,L! 'ru' I r' 'i"u' 
lr'n!!\

$J.trc' ll.,\cíin!. Sxiltrfr i al
..Dtf 1.ri.\ t. h. \.L.rt

In Jcsilnnrg 1.ri,..s r.i! 3l

RoJ Kohi Schemos often raquife co.Lodr Iirdo\ s o:

h. procèd!rcs lorrhn arc gr!en bcLolv

lcmures s nnd bc us.d, \he.e losible. in silin!

i

L
L
L

!-

L

L

L

L

,\ bric lin. rtrightlnslui {o thr.onlo!:\ tlirectl} !pmd'osirle slopB) d'ouLJ bc

,$l)i!1,:dr.iirr,.r..:rL,..rrdonalineolamroxinàteLlarergorop'orh'area
N, br 1.rnced. tlsii! I lc\.1 pegs slrouldbe placcdaronenBre\cdical nÍ'rvaLs a:

nLcir !:h.f i .nxL rJ r) bc.t.lennincd. onthebase lnre ThÈ Lcvcl \ill har' to br

sr rf s.r {rl lincs ifrh. LatJ is ícePGeeligurc 5 9)'

''''.b or 1 n i orourire
' . À., 9,.' LÍs"'oadd'n ''j 'o b' :

m t'prl(orcl.su illl)uÈmin is nïerluLd) drd th{r ioined wLlh arotÈ 
^li'r;eir:-l

our th. pegs dc redlign.d,1. srnooth ouLthe contoulines f'r ea\icr constucf'r: dr'
subscouem cullirxtion heNeen thcm
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Durirg s.lling-otrl tlic posnion .l ihc snierj!)s sSouLd ir. {lrtimnrdJ. \\'hcre

r.iiible rhese should ho sn.J in smdl mt!fal deprc!\i.rs i1 1l.I o.. - 'r1.n no

rx.rm sholl.I (heJ bc noÍe rhàn l00 m lfn llle mirjmum n iJllr lnr a r at.'a'r!
ir r0 cnr at thê h.tlom but may bt as rvid. !s 4 m lnr larec calcrrrn..i nr$r md ÍccF
!l.F.s lhc b.d oflhÈ \ àteo_ay las to b.lcrcl, thus sn,erdLng rhc Ixt.r' tdd (erL

iaa:d .r sÈened rvilh 8ras. in ordc. k, rêdr.c \viler relo.ilr 
^Ls. 

Í is n.ccss.rylo
i.r{trr.r iftip srruclures to Educc Yrloci!. ahcs. sh.trldh. c.iira.tca oi srni., bul

rr xri rLlem.(i\.. \v.llsodded dÍFs nlat be u5cd, scc chiPtcr ? Lor d.uih.

IÍrerrc!1r.bcr.aacenaoesn.lexlcnJl.1hcr.f of (h.sítê.rli.n Jrc rtrtoÍ lion
atr.r. nNst be dilcícd inlo lvrlci\rnl5 Pxrit! rhu!r.r rrr!
ihëehre. Í iJnccc$a-! ro con$nr.l dircrson (lithcs Th. ntri. .r lcngrh of thc

dirrlr.sshouklbÊ hllf rhe dishcÈhcnrcenlhe *at. a)s aDdlhci, grxncslorldbe
hcNeen(] 5 ard I 0 pcfcc.t. F.r lujlheÍdehil\ s.c Chatler 7- s.cinrn i l

FÍCtRE 5.a L.)our orCoqrour Furrov r ànd Tcrr rc$

lr

---.----=-
J, '-63*- .k.",,. ";."-=i-l_jll -:-;u.,-V - 11';, ï'; 11\*-."'--l-- -ii

" f!".".":." "ï l;11 \ 'tr". .liilf --- " *'"11
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A rnrtle wxt ol mr*ir! .trt ro.ou6 s shoNn on t:jgurc ). 1 0. One pcAon (A) tr6
alevel. 

'he 
oihcr{B) hrr. íir't $0. Nces!fnarkine Gtaks .r t.s !..cd .hxl\

or lnlj!oó.ij xr(Lr hlrnro. Tle Lls Lnre is nÍked ar Lhe unDer ena ot lhe ticLd.
íaÍin-srlllrclleLctrfun.l.r_a.atr.korag!ll!Em!Íksrrefitrrpoiftofdictrne
rrrlh i rike rB1). \irilc A scu rpnrc lclclabou t0ó llone rec.n(o lÍofser
lilm rh. {nhur (:1). B n$.is rhe !.l1 on lh: er.urd at lll .na A relds dic sun
usnre lh. L.r.l. B thcn rv.lkr airpro\i.r.tcly along lhc conlou ln. rbour lltn ànd
rxndr d,e Ít.l1on the gr.und (D2). 

^ 
dnecF B uf md do\rn lrlil rh. $afir.rdin!

is (r. rrro ns n sas rt rhc nr,t ponn lnd th. poid È drcn m!Àed

Il th.n \xll.s l.rrt tLnrdrcr:oni ind Lhc prc.edur k rqreated bÍ!s manr ÈaJing\
15 crn etr:iLr bc 1aL.n llon rnc lereL posilion (Lp 1o 8.1). a thên ..Íics the lcr.1
to arJ ind 5ers ( ur igiLn dl.no(lreÍ cor\e.ient point (A2). 

^ 
ulcs r b&k sil..n

1lr. hi J,.Lnr se1 !r1 h) ll (B4l !n! this rh.n b.comes the nen readnrg rrhj.h hè !!cs
1o sÈlli !L 11.r ldnhrr foriis.

5-s Inn' olcn Ilunds

rirtr!.j.n[1u a io:r.c rvil nin]ràLly ,n.lud. i.rpb!ènenls 10 thc bund ro enn{e
Lir! i ir oi !rllioi.nr lrqjglÍ rll fourd to pr!!crt o!crromilE ad ol sullicLedr
{hirln.sr tr !ir.\.n \nlu scc|i.e ihmulh il. Dunds should be at lcre 60 cfi hign ard
hrlelr.psidtholrtl.Na0.nr thdb!.d.ro$secnonsh.llCbesullicienlorne
lsce!rgeetu,jienLllf,ou!hnolarLclstll(a;shownonl.iÊur.5.zlrocnsurerhaL
rrLcrl.$tuisc.p nroughth.burdardcauseapilinefailufe(qherenor ta$ing
lhrollh r irund cades arar soil parricles causnrg the bun! 1Ó ftil)

Idllmrua bunds sho!1d.l$!ys nrcorp.mtc a:pilLway Íructure. as des.iib:. in

Ítat'RC i l0 \l!!l'u,l OÍ C\r.'L/lnl'irg r C"ntu"r I inc,

t-
r
t-
:-

t-
r
r
r
r
-

I

a
L

L-



IorFÍorcd lillagc pr..lic.s n]!L'!tc irÍt.di L. rn.icrsi illiltati'n and dcet

ncrcoi::i.n of h$$td \d.. L.b llr! íxl r.li c xti 1r.1h!d5 (!] prcle't its
rnbsqrcd qapontion liom t|e s.Ll rtli.e bcl.rc i( .u br uscd b) Lhe crop In

nè:d.Llti!alionr.hóld\rx1::tL difcrcnl..xrnrsnrr àFrhcinchd!d

t,riorrorbconscrol.!ins,pÉiculxrl\rlic.Ínso.Iransni:Li!hlrb.iencialifthc
soilcan be cuL(i'alcd as dcÈtly as tonLl)l. cirhd usi.g t.it!| !d'd riFPcr or plough

or . lcqJ mould boarn pl.lgh 'llrè glrflLnllr is b D u!rr' t'r'!' Falhs dccp Inr'

thc soll s. lhat thc rlatcr.!n P.

Tne ncld sbould bcl$ellcd trnt.,l..r mtrrld hoidpL.rlhin lLii nornecesaÍvto

occoDlo'ah l'el i c1 l lo ucl i gliS

-it.t "* ".. 
\": 1 | l \o-ld

tc.etnte at le.í 25.n (10 inchct

FolLorving rhe nonsoon ni.s lhere i5.lic. r petiod 'fse!frll 
nr'nths beforc lhe

\1hca! or.thetcop ir tl6td.lf reli.1disleiiun'ullnÍrl'h'innr'h\'ilmoisLuÉ
rvilleraporate fron thc barc soil suriic. lxnl ..f\idcful'lc \"d grorlhnavoccur

c.using tunheÍ los of wntf) Tlr. ba.. attur .vlporlr Dr xnd q 
'( 

gr'x1h càn D'

mlch;du..dLrt pror ins.;hxlor.rl!raljonunf it'rÈn(i'nalcultivatoror
s$rgi lhiscr.rl.srduírulch\lri.hLrrt.ts$.1lor tifi nonrlhÈsubsurface

s.il1; $. rtriace trd cr,\s \e.n! nlri.lr hrr c {.rL.d r! !"]inxr' 10 be dÈtuÈed

$Jhe. cullirÍing1h. Íriliris\.4 imfo Lrnt 1lr111lrÈ íriln i|Ll)!crltLlaledacross
li. sioFc !o thil r!in!v^rc' is lrpl,ed lit$.er Lh. rirlles 'l rlr' cultilation md

irlillÍltsinlolhÈsoil vhcrccllrnàionisdoncdo\f !h!dopc srÉrsillrundo*r
rhe grllics.Íe.t.dbc{$ccntbc tidg.s, crr\ing soilerosnnr, Nn'ing'flvalerinthe
Lo\r;rodlsoithc llcld turd.dclicil rl rhc uD|q.0d, $ith N r.stllorihighlv vdriablc

cror InrheundnlÍing li.L.]s rLrl lcreríLl! cxisrb.lojc i|e inltrovenrc'ts descnbed

rb;\. (bis is Dub.ni rhe clr.aDcsl rnl m.Í.fidnt {"h"!oei- thlt 
'nn 

lre

tromol.d !s rale. har\eíing

l5



6. IIYDROLOCY A\D CROP \YÁ'TER RtrQUIRtrM!NTS

Sourhcrn liwFP (rigurc 6.2). in.lldrng Kohdl ara all Dhtricts South, a.d r.ro h
xn! So!!h \frrnrld, 

^'id,.nr 
qr(h $cr.!c amual.ainfall betreen 250 a Si0

Lr.ft!. nontlrl) rtrinl,ll lDrreFèlBnlxt!.1)iÍ.icLsaÍesivenonTablo6 l

Crop WrrrrRcquirrnrcrls

\ v ')Í l t liJ'io. I o'eDi rir''c

r.i gi\.lncrl reFrercnlxti.n ol o\àtotr&$pjrurion nsainsl rdinlilL ii Èu:

36

trtlrid ilrlo.lrisiàn (':igure 6.1), Cr.mpising ldd abovÈ l,50onr nr lhe nonh ofthc
l,'rrnrc. S.dii À id Nrd.i| rDd widr alcraee mnu.l Èinlill bchveen 150 md,100
d!r CLrLd in $hicr nn| f,rcliilatjon làlLing !s snow ar hisher elevarions. Wxnn

L.lrlxnd lhlml'irtrn (|igur.6.3), (.mprr'.C ldd beNèen sca lcrel ed 1.j00 m
cLrd c i!iurr r'.ticil cor{i|e1Íal to .oNal ii drc soulh wir,\ ,vÈÍ!ge ,muJ r.nrtull
hDtrr..Ji jr mn íin l|,c \cÍ) !Ld 25C mnr (in lhc ca{) \vi.les are pleas.nt \Lnh

t{htars bitraii zo.es m.r b. sub divided into 6.lin1ltic zones 6 d.scribcil l.l!r:

[rl.cme N0.th of the Purjrb ([igure 6,1), i.cluding Ra]valpirdi. lnànuba{1.
À,Iumc. KdrÍq Orr[r ud S i!]k.r 'l hh h a higl) einlrll zone Httr avcrage aduít
ràiitulLrctrvc0n 7j0 add l.0lr0 

'nni. 
w|ichtrovnÈs innostycds adcqlalc ruinlill

tD cutnrtc crops of g.od vicl.l wnrour iÍiellion durnre borh thc khdit and tubi

Sorthorn Pol{rr ir the l,ubjrb (rigure 6.1), inchdrns Atrock dd ClDk*al
diiricls. Scri lrid cli.rale {ith avcrsc amual ràidàlls benvèen aorl and 600 mn.
aroF yi.nls rr.limilcd bJ moií rc slorlacc ar lhe *heat pldtingtrnre dd dutre rc
ii.iJ gan\rh Nrnid iliic(,tri.trd'sn*lrolidinghrlherapplicarionsofmnrDnal

. | .1,1 .. .l f' .'rt ..rori.

No.lhon r_wFl' (Ilgtrr! 6,2), nrrLLLrlir! oror disti.ls nodh.l KoLd!. Ihh rrer
compirer dre sub humi.l xnd hLmid lfopicrl highldd. wilh clcv.tionr bÈrLveer 1.000
nnd i,00! n xrd rrÈrrgc xnnuLdrnlills bÈn\cen j00 Dd 1,500 dnn Sn.\rlill is
...rnon Lr sinlef o. hilher gf.und.

.:
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CLIMATE AT RAWALPINDI
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,t|LJ\jii1lL. n.Í,i.r rJ i !,1.s l.l !) 6 i I lr:;. lritlr
]:r rLlir Llu.\t.riiLi .r Lln Nnnnr r.|li.rorid
cf tr!l.,xt,l\ .rr.rh tul,:ri

rh.\ thÍ Ifi dniÍ,j i:rc
Rrrlltituli..rrp.rrL.n

l! rLhJ.n. (hr tl)r Li r.fni \i :rilrl. rlrr .ftrt lro.r tLrnrin! nj
Of,ih.r,')..io!.nrbc.tlu.0glrrrrh:Írnnn!nccm.mofrrÈ!i crr.nL for rh\
i.LL !l:l,r r\lin 1ltlrn,[ r.{.r ir!]! rc.rlnr rs ll0fln tliorrnlerrjis(aLu!
.rr'r,frd !n!n rr. $trnner) rr.lhcn rc.tui'.J r) irrieale rhc cÍrp th'.us| r.
,nr!n,rr lrÍ rhidr ar.CdnidrrLlj0 mrn ollvarcr is rcqdned.

liq !!e crops (lvilh bxrc soiL ..\Í) rh! crop {itcf ...tuircnrem bas b.èr
crli.[red.r0.? t mc5 th. rnLd crxtotr.stÍrLion l:Iotri (hc beliDnirgolt]r.
r$n!.on Éins lluoulh (n $e crd.lN.vcnber, rheFeriod È.*hich dre crots
musl h. frig,rcd li.nr l|e m.fÍ,on rriN. ahoD{ ,150mn of triglrion js

r.quir.d.I:or rlr. r.í.i rL,. t o!'. rhL.h nrun be nriexred b! rhe $iinc. rains.

l]r!5 .rrrl or.r tho riol \vdlct rcquuomcnt r ab.ut

T|c csliinnli,m !irrc rrn.r:Lo ruN.lL \hich cx. be expec(cd fron a eircn
crL.hnrrÍ in order 10 fnnidr rnl{i rn aLÍr1cr ro a licld or fields is very dificut110
frai.r. rll)orlli ij r $!.iJlrr,,rrl. rI ric5sirg di. sizc of,carchnrent i. rcLd(ion
10 r Fiopo5ed produ.tlrc ar.a lhÈ\r,Li.L.iuonccmdiNludcthcp.ecirir.(ior.ariL
qdrlirJ, $c.!n.$ arj micN r.p!!i"ph) oftie carchncnr an,l $d condirior of rhe

ri , 
' 
Ír Lr. . I.L rii .l i0|lrrn.nLrl iirillnr r.quir.(i lnr i Li!+r. rhr

|.r!L: :rn U I I L.r l.r rh! rri I i .i Lnr.l r. trc In.nn l|. r\. xÍrs:

lrr{ r:r,i xnJ:1! LNfi..Ll irir,\,Jtrt JUr!!.rop\|er |ÈquNrtfr
rl i!.. |\. [..n..r i]:(J r\ lill$\\:

lh. ffccrpnlhon rvrll bc exrrenclj !ariable f.rmv !iren localilli t)csr{5
hIe io rol onl! ro lcc.nnodale rhe ave.aCe conditions bu( also droulht
Feri.ds and l)c)iods ofve hichtuinlau whennow nust be dÈposcd of:

soiL r)rc \ill hrvc a sitnilicad cfLcct o! thc tule of innlhation ofÉintuLL.
bollr of r: .xrchócdl and Èoductive areas, as will mr cultivlrion rh. s.jt

o 
^s.1rLcÍen 

llorTxbLc:l.2,llrcÍeeFnc$ddsurfacecovcrDf acarchm.nr
hN an cff.ct. lLr. JlÊutus gildL id l] is kble !D lbr !er\ sm.ll $D.rh
.!1,ltri.rts.l:d lr'!.clcl mcn6.holl.\vsaro! cftasofíoÍ!!!uhichsil

I
t.
Í:
ti
tl

I
Ël!



r€óucc rhe perccnla8r afoir

The rario ol calchmènt 10 c!nlvxred r'.fà J:h

ROC

Rmoli c.cln.iens (ROCI hI. bc.n.íLr:r o:l

frcnr d.1. !1(hc-r^Rc l.rlcting sir ln: . f.L r.
rLÈn 5t; .nd an elen top.Fathy Usi|!lh..rn!.
thc drta hls been..r'elated r! \$s.niLri iiiL \.

- scasons Ci"p l:\trp.tlnsn trrr lnrnl
= Alene. ScrÍtritrll{rir t,li( )l

'I

,\!c.rÊe S.asonaL lltrnlx
= Rdt of|Cocllicicnr (Jhct o|r

Basedon thc ab.ve equati.n a simtle ïÍuddr..r inldcLhrs li..ri ilcvcLopcd \rhich

estifratcs $e catchneít to prod e.t cr.f Nc r.e croP

for diffeÍent afc^s ofl|è .ounrr. lh. .L:.rr ri.rr LlrÈ 11,r dr.dtk ire storvn Ón

Tables 6.i ard 6 4 resp.cxvcll

The rainfallda(. f.r cach sei.on srrli.n i:,Ir Lri'i.aL lt i\ rlnJn.d th^r lhe

nronsoon ninlill !inlrons rl]e.r1rf. n'.n F]rirn:l in rh. crr. n1\h..i.r liom the

bcei.ninS.f lulr_ trr lh. c15e oi trtc.,.:r.r. r1.l \ n.ilfcr rrlLLo lin1.r rainfall

sunt.ís tlrc cFD ll.or Ilccctlb.r LltrN(!r ri lr.rr"L ir 1lr. ir. fl \h.r1 .' thc.nd
ollure jn thc.ase ofrr.c r(ifs. lt i' rsrmrd Llrr l|.rt ; r.,tsiduxi so L nroisl!.c
.r rh. end.fJrLn.. brl Lh!..\nltr !l nl, {rrf : c,n .d n\.r li.nr rLr. lrtu.n
r.rin o lrc nrr! ssr l

J-

_l
_l
J
J

t()n 19,
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i\ye'rse !cn!rl minfrlt ber$&n 400 rDd 600 hm, Carchm.ni are:s
nr ,r lincs the prlduciv. àre! requred.liees should bcptànred cn a i
xr r!, byt ni lid

.\rerngerntru,l rlnrÈll betwcsn ?00 dnd 400 nnn. Calch enrarc$oi10
r) la ln)rcs (hc Frolluctnr arc! requtrcd. tiocs rtrdutd bc !ran$d on d tj b\
l l r rr 16 Lrj- 16 xr grid

rl\crrtsa rnntrrl mirlrtl bethcsr 50 nnd 200 nnn. Catchrjen arca\
u tl rin)cs thc trudDcri!e ucar.qu red. liccs sholld be pLÀnLcd on a
:li rtr rD lí i,) 36 nr grid.

\1r.1: r,J r'!ri bc(*Ir rrio trJi cr.|s lrc likcL! ro hc ufo|fcd.r nor bc kep( cloal
f: trrr(k ihcr llrc rbovÈ rnlios necd (. bc in*Èxsod by ar 1elsr 20%.

^\ 
\oll rs cdlcuLa(in! (hc dnrcurr olrun oifÈal oàn bc exD

'Jirn! 
I, d)c run otïlr!0r slonn rdnlatlis atso rcquiÈd 1o bc catcutared jn ordcr fiálrI rr)5 rnd rvr(uívrls Jiotri fieLds, calcbncnlr, rscrvoirs aDd ponds ilàl

S,. :rl.csrsld robedcsig.cdloc y rhc !.ak tunoffwhich rvilt result fron a Íom
dlls:llij$ictrLLrlikclytooccurinthccarcheed[vithinadefinedperiód,temèdthe
r.(utrrfcnoJ. rhe designretunperiodforasÍuctrre depends on its imporrece md
drc consortlcn0es offailurc olLhc íructurc. For rhè trFe ofsnar Ítucrures to be used
ur \rrc.lraí,eslinc, thc follo\vrng desien Etu.d pe.iods a.€ recomnended

t5l]1

25

100

'lh.,r r.c rl)r.c mrni.re!|ods.!rïc.rly uie! nr prdj.rin! pcak runoffrares; a) the
l{alLonrL l1.rlul. b) ColLs V.rh.d &d c) ltre Htdrológic Soit Corer Complè\
\1.tlut llc r$npuoos uporL whi.h nr. Lhr.. rcrhods dc b6ed arc rnnihr
Trr.litionlLlr tr snrll *orks rhr Rrlioml l"lcrhoi has bcen used nr pakiste The
Rrlnrnrl meihod t Lhe siorpicsr to rsc rd 1orrery snaLlclrchnenrs, rill givè.esutrs
ol srfi.i.n( rrcurr.] Èr our purposcs Tho Ralio.at Method n b.scd on rtr:
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t0

Q = 0.001{ cr{

Peak runofÍ rale in d'Àec
qLnoÍÍCoeli-.ienr(p,cse ' sutrt ooÍ, rÍllro lo'
DcsiSn rainfall intensity in nm/h.ur
Caichdent dea in hectaÈs

lhc value of c h dependcnl ó.lhe nxcísiLv drd amotrnt olninlall, 
'hc 

suffacc

corer and lradicnt Ànd the atlcccdcnl sóil hoiÍue cotlcnL. \hlu$ ol C

doDrorliate tollkhtan condnions hrle b.cn crlin rcd by Dr s AhrlÈd àrd d0 glrcn

i; 
^iÁDt 

Soil Índ wDld conscflo(ion Tr0lílns Modrlcs fhcac rrc Eproduccd

The dsirn ninfall inGnsiry will luy fró sea ro dor Md wiLl i.órcdsc os the retum

pdiod inoeoses. Vslucs fd slected starions in l'akht.n ore sivci ii Teblc 6.?

Examph: cálculate ihe d6i8n capdcity for r lleLd spillwrv h chilwal f'r a lcvcl5

ha !cld, with á li8ht soil, halfof\Lhkh i5 cuLtirstcd ánd haliofahich is p!íurc

lion Table 6.6, aveia8cRunoitCocliiciet( = 0 2

Design retum period = 5 I eas

FronTable 6.? dcsien rainfallfor25 yeartetLf. Peiod= 1i]0 n m/hÓr

Esrinate 5 ycar retud pcriod rainiill = 60.rn

0 cot * clA
0.00r'02160t5
0.18 nrÀec = 180 litteísecond
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ÍHE RÀTIONAL MEIHOSVALUES OF RUNOFF COEFF(':IÉNT 'C"FOR USË]N

DESIGN RALNFALL INTENSITIES FOR SELECTEDAREAS

Rerum Êêrod lyears)

I
E!r!!4 g!l!!!El!r L

Punjab 1Ln 25YearDda aDAE ÍÍain n0 lvlodu es ' NÁRc
olrrer reiuÍn pedod Punl3b d3la eslrmared k0n 1 in 25 yêar PmFb daia Fnq
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1, CONStrRVA'TION STR|('' I IIfS

StiLl\rt)s xrc fe.iu,rcd b.ttrcen i.ldi iI o!rd k rhÍ ""\! rirnl:'llmd iut 
'n 

t' lh'
f€Ldr .;r N r^Ènr .lmin{i cnh.r 1. i tltcr rrr .r 'I1" tNer i'ld lhG is

'',nh I !

L.r,u. . Lr"L,a., I o d

às 
'nu.h 

rvrrcr i' his Jield 6 po$lbLc Ílr\'1o \ I lt rirc 
'ror" 

is ri l|e field crcp

danaeeNilloccurifthcrvalerisaLl$\.(Lton.fJi.lhea.lilliÍn')L'n!rh'f1im''

Á.lesiCn Lr a spiUra! is eilcn on I igurc 1 I ln' sprlLrfál is 
'sscn(i'll! 

a sboft

lensrhafdoublebrick lined chanrel rriih . .ot.rcl. bare \' 8xrt lrtubsi pforided,

since gates tend ro eel lon atd d^nrxscd \fr .rsill In odcr lf f'nrl \aler 
'n 

the

,óDcr 11. o \'ri-. o' o )
'ln.",,.,,2g-r.r't r. J ,,dl
íorfr, the dan \jll bê {aslred aqsl FrèLeillng Lh! ijir licld L'!nd iDd bcing

danaged. A sm,lLnib is c..Ír!!!èd rc'os5 nn ollh! rhrfncl ir rlrc cnt'ncÈ ths

\!ill a;sisl rlre fanner i. c.nírur(nir nis axm Tir. tib 6 ninr 
"nsl 

tled par qal

àcross rhe spilL\ray lhadncl if,tder rll! tLr. icL'l trn l:iin (lli{ i r' nrll lc\el

si-.il|!ar {n,cttr.d.esrils.rllcrtd.r.rrtDd1rr.1.Fsi!ndocsnor
ourlÈ1n!. $in!s trro.n( rxl:

d.Nnsrr.,m ofllrc sltL.rui! r lxycrol 1:l.u lnL.r dq sr'!rD 'r 
lrri'k Dir'frng reeds

ro bc ltLd i00 nn lone i...fosiol fror..!.o

Tbc dcsi!n cap^citl rcquircd lor.rih liildsfiltr!.r slr'rLdbti t'l'dlnlcd a'c'rdtrrg

0 thc mclhorl giren in S.cron () 1

Thc still\r] lnuí te.odíruclcd
ridcs ol th. ÍDrtLrd nNl Ini D3

Tnc width ofthc spillra)
aollolvine hbl.7.1 gives

TaaLE '.1Crpacit) oí SPillai\s

on. (sLl c.nr!r!cl.d l xsc !raLrlr. backnllto the

shoLld bc r iriert !c.ording 1o rh..apt.ir! .cqrned. The

spillNà!.apa.nies ior r.roDs \idlls
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1.2

$ alcF\als 3.È !r intceraLfrí 01l.r x.i|! in hr!lrcr rnrilaLL.rei\. ln nrllcàscs..
r:rral deF..$i.n rvilhoÍ shalirg !.(i pro{ccLi.n s not s.lc 1L'

.rrojï(nccnÍaled br Leracing. Or.rera!e,.hcdde neear i01l m.l\ cóvar' Fot

Itrrgc. blocks oi!rnd, thÈ:ame *al.n\àr'.ofld s.n'c un 1. (!. h..rxr.s

T5ê sn. ard kind of{llcímI ior. iiÈLd rqr.nds.n th. n.nt. ltLo.ny and inou.l
.a n.l|mdthe(oohtobcusÍilorcultn'ÍioD his.|\.lsr.sna.ql.ronidaeendc
deFcsi.. .rca tn thc silcoft\\.t.^vrt xnd 1,,nrapt hd..rcg.d.this. whÈn thc

r.L..ir of n'roaa e\cccds 1.5 ni rr s.c.nd .r!inc..irg strdtrres are usuà11!

n.cded ln. addni.nal Ffolecii.n. ,^ !.:ssed ril.dMr xl.n. is scLdlnr sate lo be

amlicd on íeÈpsloNs, ie r.r. tlu:09.sllin. h neet hilL) .ecioos rarcnLav

lhe rv.leÍNaj G usually siluatcd al one :nd.lrhc ncld. Sonrcnme!. lto\rcvcri $o
rMterv.ysinsreadolo.èdrÊneedèd..ntarcrchctdojLl'ereÍa.alohandlelarge
qu^nlniesolrunofandrYhonthcterícèitrèl.ng${han l00m

-fhe 
slze ol a sate^rar h dÈI.nni.ca br lne l).rk nIoif!1lhc itr:a.lrh,ch should bè

ctrlc!lated i. ac..rd..cÈ$nh1hc nrcthorLrln.i in SecLor a'1 h.sàr.savshould
h. sized. usine iuannings equaii.a iD orC. l. h,\È {Lfii.ieii !.paci1t 1o pa$ lhe

dcsien florv. bdt thc slop. sholld l,c sbrll.r IDgN $al rher.lo.ilr rj low enoueh

10 prcvc.l.hd.el scorr or crosion. 
_lJ'riill \^lucs of \'lMning N lnd naxnnum

rllowablcvelocitiês a.e givcn in (hc ioilosing aable

| \al | -.: \,I!nainq. \ \n,'\l.\arlo$xLlc\\'.ir,.Io $rrpÊ,'\\

Thèrc a.e nany tlpes of\rarcsvxys dBtcnaing on m.rerial alailable. shapc ot lhe

.lianncL, puQ.scs lnd Íruclure nrsds A \!at.Na] fi. al!, h.!e many differenl
sc.rions accorJinClc rhc froleclrr neeis. Thelollo\ringatubricld.scriptionsof
sonc majo. tyles óf Natcntay. Thc r utcs an,j approximit linl$ Íe sh.*n in T.ble

c..ssed W.tena): 
^ |]srLrolic shtrDcd.han..l tldtcd trith lót md

rhiz-ome trTe ga$ fte chmnèl ,(hotld b. shatel s x lnifonn c.o$ scclion
wilh a consGtcnt Cradi.nl ^s 

pu$iDlc lr is lhc mod ine\pènsivê rlpe of
rate .y on gêntic slopes lnd ils.rruÍcnancc r easl.

(r)
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(2) Cr.$cd \\i:r.nf$ \r h lrrp Slrucrurcs On nodc rct) $ceD jlcJrej .r in
. dir.oriniLous 1t!. .l.h!nlcl, smrll dro! írulru.s rxn D. uj.d r0
.onjuicti.n\ilhlrN.hnidclsotllerdeollhcstèeps.Íi.JÁ SrnrÍLrè:
r.l:.r {ha.0 0 ur nrotrid be ar.iJed.\.ett on ve.} í.cr tant and rrr:.rdi.Jji
ir.u!., rf..fnr: !r dr( u|p.r ír!.11:È a.d $e \Èr of:ir. qru.[r:
0nr.ilir1.l,_ Li.i\* shouLa Do( bc !r d 19,; lo ersur. Í!|jlr

o ! l,r. ,ir nJnrênLnrcscJl

Suii\\.r.'nrt ,^lniornroacr.tcL\ s..tslopes\herclÍgè
lrcrd rrc Íor.s rc nrr ldij. li,tiri!1h.irdlbolic.hannelnirh
,r 1t. !,ound |n fro..1dc 9...d È.(r.rior Oníc.purllooes
,rro!r r.iu,nr\. \i e ncrh criled stoncs !hould be used.

()

taRl,t 7.1

SrDp:d \\ rtr r r\: À !.ri.s ofdrlp íru.rures Fnh basins dc lrsd !o prore.t
Ll,. !(p ir.is .l th. lcta.es r\hcrcas of ilNL benchcs, prrib!hc !rassÈar.(.rlr)s.r le; sl.r. ar. ilrlno).d to comec( tlrc drof !ructLrcs fh.
!t$.!l poiion !n b.r.ho!.xn h. easil] crós.d bl ! ( crof a.d tle
5,n,01r icr of i.tD rii.s.xr L! us.d lor coLlecling lhe silr and as pinB,\!'li.n r,. ui,ill\ ljuiLl in lhe midllL0 ofr..oced lieLds

I lljor lyps ol Nric.\urs: thcir uscs lnd limits(l)
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4. Stepped W'tt.w.Y
IIGURtr 7.3 NíAJOR TYPES
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(2)

Snltpnre: 
^lLtrDcs 

of1vd..\ rr, sh.uLd bc lhrp.d xJ unitunntr 6 possibte in
.,osss.cr(rr d,d Adic Sl)rqr rurs.drlsudd.n lrls stnruld be avoided
!dLcss a1l,i.rhons \herc. sxrcr c!ttccring brsin js Dl. r.d or dron sifu.rtrr
r 1o b. haih. Sru.rrr'.r ih!uta b3 irnrxtLed or !lit cu( soitr or soli! roct
{hocv.Íflsrihle. Sd.s, nrinlsofbànihoo Jrctrer ro nrffn Lnc jra!ÍrB arca
and delrlf ar. r. nriN cxrcs nee{].J. lr ir aho idponam ro shaFc the
\rleív.] lou.r thrnllLe r.rr.. ollLcrsrc.r\ure r!tc.tl$v$g j!

Cii6sPldÍing: 
^n 

inexlE6! lnrlnri.g |hervarer\aj- is on. tharn.!.ilablc
lo0.llymdisn;DrhjzoDetltcor $t-formnrgqpe s.eJincischolperthm
s..lding brr n íioukl bc lorc \rnh shrtlow ditchin! and mulching at rhc
h.ginnn! ofthc ràin] solson. 5r'ip soadjne.rn Droïidc qujck prorecrion.
Sor.sdnes pe8s arc used b Íabiliz. rlro ÍÍls.

Corífuction olDrot Srucur.i A d.sigr tlr a ttti.at droF sr.ucrure on a
wdc^\._v is íros. ri t_isure 1..1 lh. dnnersjons 1or I prnicutar drop
\rruc(urc sloLldhe delcnnrcd r\ ii,llolvs:

(l)

liÍd.1.nfin. rlrc tlcsign ll!\ 1or dr. d..p11ru.tu.. according to the
nr.rlrod !ivonrn Scínri n 4.

therdcl.rd!.c1rr.lrxildr"ll .lr|esruc(lrercquircdforrhc!hovc
llor, non rhc ioLlotri|! rlLlr:

r
r
r
r-
r
L

t-
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T.\BLI ] 5 rlo$ ru | Í.r,lr r .run< lor drot ír tr.h'r rr

diDrcnsio.s ol rhe dÍ.t rttrcrurc lrom
Il.* in rlc uní.c.n, .lDmri and llrc

6t
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7.1

^ 
drirsnrr rlit.li r!.hanD.trhri n rtn...lt)

rr.tr iromrb.lllrrl nu5.tlnorlref f'ri.r
ilrn i.os rrrc I o|. ri dn rr !trj:!!
rnd r.r !e dre folt.\in! f!nor.j

\\ h!r. I culriltÍcr tiÈLd otnrdcnre slonc ti.s !l1trc rilr ota neèlIr s:.!J
d ljilL\1hi.h n noLrrl{i\rlcd. thc li^l.oi*N!1i.i nraÍrr ir !r r!nLa:r titi'..td.r..r ..

Irt.r.r
1itr\lLvctr.drl\ruld b. J jc|argcdr.1!so.uFr0rccte{t*atn!ryor.Ltr.r jrt.
.u1.1. Ih. D{!n.\ subsqdol ty qrplLcd !o rhc tield, such asrcnrcjng \ jll
lr.r,t ro rtndLcfnl\ lic \ric.rtouj the i)r.idcnt ren,ti| lln\r5or.pucjp!L
rt$or lnrcon{runirr! a di\,r$jon dn.h

li 11r..àÈ ol, dc.p !rtt) \hich h bcjnÊ erodèd b}' à. orerlall ar its lpper'I.r" ,.rl' ol.,. rd .roonsJ:r"o. oi r.ur m!óufes.L I r rnpred

ll r spfirg or oller f.rn ofer.und$ftr bÍ.aks oul !r Lhe sunlce oJ.a toping
llcll. it Dar' b. cafrured xnd lcd o|| ro a pÍeFded ourtet by neas of a
di\criorlilclr Such id.iinmnyacrasan i,rerceplerotBrounawarcrsectage
.lurr 1\i rhe ntr|].r. rlong i\ enjrc L.nlth

'thc Lli\drior dnd) mar bc used to slfely.adl awa_v a dóchargc of sat.f
i .nr $I. !u c. NiNl. such 6 toL t.o'. th. fo.fs dd t!\,e.] Ios of a buitr-

LrF ara rhrl dn.hxrgcs on b !n llricuLa,alficld, or thc spj wtr_r discha.ec

l hc !.norrL.r.rs seclion ofr dicrsior dn.h \i1l be as for !
lhc !.. .l rtre ,h.h .lLjlcenl r. the uppd calchmènt should
\!u. ro llc\v i . ir nrxn 11'c hilhcÍ lrrd.

Ln0 drrcr.m s.flrllr o.rion cJn b. redrccd ro i{o nrrn, F.ocesscs: oorr curt,ne
orl li.dl r{rii! I)orvn .utrilg ol thc erlrt boltom lelds ro gully dcetenin-e Ddqkl.nin:r Ilc.d r!Íin-! cxr.nd! the chn.nel L|rto uigu ied hsd*erc. aÈ6. md
inci.rs.i rh. .aDr ncL n.J its ,lenrny by dcvetopnrg ributdics. Thus, effccri\e
gurLr cofl.olmLrÍ rlhrtiz. borli lhcchanncl gadient Mdchanner heidcuc

r
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Co.crelc o! masonrl checks$'iure:

\dild (k!us khut ess

i,4,2 \\'aiedrcdReíorrtion

::1Ïi:i'$:i:."""*ÏÏï Ï'ff ;ll;iliiL"llilill;':l:1"11151#:f 
:i

,j i :o ooJ:.r, v .." ,,". 
*''., 

"."i.-",
;^."; i,j:.11"ïl " "" 

- ' I 'a :" '"""'":JJ:.:r:ï;;'ï . . "" "r;"iil"'1,.i;.'."""
lorm ner gull)_s 

'r 
ll'Nro c\i{Lng s0Lls

7,,1.3 Co.cr elc or [Íàsonr-Y Check Snnrurcs

Tn. rIp.s.ieullr conrrl \rri'lr arc Cinr$'{lf' orr arÈr

dccn: cro,le.l !rLL's

il ,

_]

_'l

_]

J

b =lhcbrldth ofLhe sFilLN^I inn
Q = thedcsiln ios rnr rrcc
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(" r..lii!.,,,,1.1\i.r!. ri n.
h lrld [cr n.tr $ i] rL .tr
irler x! il Ti rnLllr.n..lr '=l6-r

1..
i,..b.rril h ílorld be

Th!!c n,r.!!r.s r'! .1f..!i\! rnd !h.! d ,,,Llt Lr rs..i \lrcf. .rli.r .rorc con
.ii.!rir.,rcris.xnnor bc unll ( l).ri. niILÍ.\:Lr{rtl rl{ otrLt be used ni

r.Jriii.1i.n \il| olhcr re.LnntLts ln.1uili0! rxr..:hèiir.r1. rnD. nr x. ntcgmled
!rLr cÍ'nor 4nlioL lrogx me

_.J R!.L FillClrè.k Str!.rL(s

1h. Lrrsic rtesilr lin. r.rt.hc.k inLcl.i r! rif\n,i i]!r,. r 6 lh.functionol
Lhr nrxctrre À rlr. sàn. rs fii( ,lorJ rL(i I rf.drrj[,\:rri:trt r[\'e Roc]< lrll
rh..t { L.Mcs ar. Nxt ari(iihI rir.:r \ ] r,.nl.li..is.rrnr\Jr-!esi^olàt
l.xslnratolrlrcàa.nreetrliL) jnlid\nlriillt\i.irnr ir rlrrr:lL) 11,.ÍJ.[sdiould
bccafctirllyDlace,tins,clri\.!th.ttLl.rfrl:rèn.ll ni!r.d iril rl,e si7e.l the

r.i{ls.re rininiscJ b! nillL n! bd$c.n 1i. r,rri rrirli !IxLLu Íorrrs.

^sI.orlh.n[sonn 
clecknnLrtrc.b.r...Lr. r\ed].f l\ litrir..itrlhemiddlc01'

fie gullJ no errhalrrctrar.f trs5n!fr..1lr.str!.rr,.d.6rr.ts..frlhcsidesol
(h. gLnlr'. fhc rock ínrclure is il!. ..rbcddcd in 1lic sirles rl (lr. !rJlr l! íop lhc
lld!cftinginrndlhcslÍuclrtrD 

^íil 
ir!|.sinnpoilcaLrfrcrcfllhcslructur.

lr.n b.nr! uDdcnniocd lo\nst.xdr. l h. {li nc} trs !l Ll,i' trri.Lr r. \Lll hlrc lo

rrnef ael r, Í(1 rclL{l rirr.ondr, j is

(irlji,u ( h..L Strr.tfcs

ciL.ior.h.ckÍrlLctoFsarccsrc,!LxLlj. {.rnirrsn'!f.!hellsru.Nere\ceprthrt
lher nre more suÍihlc \'lq!.,nr" nntrLl.r i.rl: r.f 1\f ltrl'lt 1r,,llr.r.c rhe tucks de
rc{tuircd Lo br packed in$ !xl!rnis.d iNl \!L brrirrs n rfLi.. ro.riuÍ. rhat thc

tu.|\ d. not *r$ ar'à!

't l

H h,.Liir!'rrLl ! n í' rl

I l.nil lld! Ésscs.L.$n Lh. srLLr.li: rr1.. Jionds uD lichni rhc Íructure
td r^.'rldÍ$cllcif In (L.rngÍr ( dif.silss lr uf!r'ennol (heslucruF.

\nirin r seas.n.r h0 jnlills lh. s!Ll-. r,r.r !f ni. !.ir l$.1. ali.nnrBthe I.nd
lljc \r.jf r. b.l.r,-r!hr 1.,n. r trr. i,r. r.1r,l

I h. nràpc !l ! !.lrioi chc.k $fl.trtrr ro!la Lrc r.\Èi1i.lL! dt e
Finure 7 6 fo. the.ó.k.he.k ítrLrlLr..
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iii! i. Í,i1xl.l.lo' nntrllcr !a,lli.\LlInlhort]!rt1'drnqrer

..,,...,ii ."" i" Lr,. *r.. "r 
i lnn lnN ns Íec \iri'lr {i I r"1 ioni I shkc'

....i.'" r" t,.r" l, rl* tr,l. "clnilu 
n be! utril'ari'r' xr lh'llginning ol th'

,,-;",*".t.,"'r*-."ino .rr'hrr'rheb'Íc[i'i(]l rll nircio'tinr

lr:f. ih. {rt.i Ixre btcn dii\en nno th' ri cr fr' rlliirfr lrrf'h's J"
fetr\-n rltr í.ks lo nr.vidr: I *'\''n pnro!s t( irr'sr Lli' liIr 'I1lt 'l'tr

' .1 ,. lo 
" 

1d r' oÍ

.'..,;"
:il;";;;;;].;.;" t ,. sullr rirr sirt !p r'rii j rn'h rrrclLrc il Lhe

.."..,uj'i, , -!.,",1 ..,r"' t,' is rhè lc\cl 
"rhè 

guLlr n rr5'r lirc0 rhc !uLLt can

i,,ii. u,'i.u. ri". **i ", " 
li\f Jcrsorl ht rnsl rirbiji:'rrrrLllh!ri rillcn nl

FIGITRE ?,6. $iíling and Stiknrg

.1.1 I vcri!.r (KhusKhutGrass

'1 
nn (n o - d :

^,;,described in detail ir rhc Ch4ler on l-nslotk atui Paílrc Nfunrgcme'1 ol thrs

.,*"i i' r3nr*t,r' ar*tr* for Èn tum'sc Íd \ irtc| r('J ir lfdia Jorcrusi'n



N.l

s'r'01,.t(,lt st liti(.1 I riLs

rrrxli, u |.v trr1. lc\s í.ra!. Lljr,L r.!cr!o;\ fÈrrcd tr] arDl\.rd aro..ij!., d h.n.o d. nol rclun. su.r, r rrllc spirr\,;

,lb.lurtgr.fbdh 
dr È Í|Nnits rc nts.!s.J bc ow. hullj.s| rhr rDu,nt.n \Íer

oqohr! NhdN( ltre srnftr.rjor ol.ich r írucluc 6 LLreLl,kr bc rorLhrhrl.. rri(.r rrLlunrÍ br urd.td:$ n|irh batrncer thr Lvirc.cÍmdrèd ro r un ol| in{oLn. tion! ir rcsuron.]l3n nn djll $tjich NiI b. t0Í
h., \ r ,, cu h. hJr r0,,..;;,;;,i.;;':ilïilli*l:ïliïl;::::ïl:lï

|rr.r..njt,r,u.L.!l L!l i!
L J,i,r r N I Lrr. Jr I jn Lrr

Lr.r\ : i 1r. r\Èr. $iL]lrL

lrblc ii 1!i1cs aoe\anrplc ol.!
ca.h nqr lsgi!xr of ltrs t.atrLc

Dfi..r \rtrrhrnc Trrmerr,ud. rr! lJrjrr I
rn n I b. I tr J n \Ftrlnd j f



.l

\r.'LL' !j.Ll ' r' -'.'lLir.'r

Th. ahÀ. iful).]s !Lt\ lNl lrlt rr1. rt.ff:tr l'r:j
silL,i.n lL Ls .rnicil lhnl n Irsfl.ir: :rnl trr,d. I . rr lx{ nr' ' 1i'r r f'\ rears

ther lh.\ nnrl h. r te\l n, lr(lxrrf rr \]]itlr i rt rn 1 tL'rlnr'f i : f l \r|nh do nol

fr\l!r. \!n qLL-!1iri.\ .l ilr \rli,uilr.r' 1.:r.r.ir:r i'r l

nti{tr.s {trj. jl\d . \.\ Lr'r lI r i. n)rL i (o.r!,i,:!n. r}!rrng lrc Long

Lil| fL r {.ragc f.nd or r.\.rr Nd

T

sir.rl \l,e't trtt I ll r::.iL: l, r.fl jionr i;rrrrlln! !rÈrs i' fill
.h r.v. bj erxr 1) 1({ l)r irfnrlingl rht lrï,urdui! ar$ r'd
.r siL !,Ll\ ii.trtr rrr.r rrllLrÍr,nl.isti

\r i ÍrJL5rn \ 'n r lll 3l

Desien $iri!cr j i.ns nr |olds nr cr..,n xLlr LIr iÍi. xs r'rrr rl :ni Ll$'!ibcd belo$

11
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6,4

8.5

'lh. s.Lcdión ol a.larn silc È cÍilical l. ís lc.hnictrl a.d.coroDri. !i^bili9_. De
sircs recd (o be nmorv, hale aBood lolnda{i.n md a LtrBc itun ulrsteior ior $oragc
oflh \'.tcr. l:rc follo*inB chÀ$crcfisc a eood drn sile:

CcneraLl! ne.lvF.ints inlhe vrlle!.1 rLc írcln orr \r: tr .,. bcstÍncc
$cl {ilLrcsuLl in a sbonlini

Thc \aLlêy obóv. nic drin silc nr.!Ld hc rs tidq as tosrbl. \eÍl a g.ó1lc bcd

sloDÈ in orCcrr. maxnnisc Lhc rsÍv.lr\oluit n rcLÍi.xt0 nlesizc ofthe
dam, Hencc a Ridc rallq lmtu.diarcly rbov. a natro$ eofgc s iderLi

The bounn ofthe d.m írould bc ab.!e lhe i:.! to bc inlg. da in oÍder to
.roid |lnping and rlicf. should bc r.Lerr r.uic Lr a c|x.n!L to .arry thc

{arerLon tbc dan to the llelds:

'rlc dàn sile should hale a good soLrd fof.dation. preier.bLr of rockr and

The reserlon sholld trefe.ably be deet .àth.r thàn stàll.$ in ordd lhat
cvaporati.n a.d seepagè ldscs arc mnlnnsed.

Tro qpês oldanN dc rroNscd..aíh d.frs a.d nasonry (o. c.nodc) dansi thes
ha!e1erydilfereil qoss sctio.s lo ea.h olher rs sh.rLn on Figlrcs 3 2 and 8.4.

Adequate site inveíieatións are M 3bsolute requiEme.l for a drÍi \thàlcvci its size

Sire inveíisarions hLl inlo thrcc carcsodes. ,opograahi.àl hldroloeical ed

TopagrrphicdSuneys,Threeldeli.lloFograplicalsuncr a:.rcqui.ed:

detailed sufrer of thè d,n silc jsclfi
seni detailed $n.y.fthe resenon siLe in sltllcicnl detàil to sscss t\ê

All dans rcqune a sFil]{a!, and dicsc can be ihc nosi c$e,sn. |.n of a dam,

FaÍicuLanl an eaíh d:m Ás sh.w. on |ieure 8 2, d. èaíh drn .m .nho. have a

still\\ay constructcd a*4$ lhe top oi i!, rr illhc sitc aL1.rs, drc ad rc.xt rock can be

cxceratcdio form 1nc sFill*n!,lhis oilen bcing $e saliÍ and.roí c.ooodhalway
of forning tbe sFilhvay ro an eiíh dar.Ior nrffo.Í) dans il is !Í,dlly easiestto
form the cenMl paí ofLhe dm into the stilhyÀr,ond prolidc frolc.ti.. do*nstred
ro ensure that$e roc ofrhc dan k not 3coured aui Gceli-Qur 8.4).

'l

'l
13



t'. . r.!.,,\(. r.rr'.f\. . i II
.DliÍ '| L

fir :r . r. rridgJ ).rf lldtrl ll.s ir nrc ctrlchDlcfr,

r.JL r\., IiiJ if, !ur i,r s..Litr r) 1' n.rlur o d'sigD thu \|LLlw'r)

Ocolerhricnl Itrvr(itrlion! lt ; $iricul rlr( rhe'làn

' li,NtrJiJ.tr r iifr lnDn|]llnm $ri sllLnor seÍle undulv Inh $c rreieh( d 'lr'
Ll,rri. tiii i! 0trnL.uirl, iitical lor nasonrt or conorete damsi dnd

. \Í rLrc LnuÍir.tr $illio1b. Fcrnerblc atd h'nc' allo\r Lft pondcd taicr

trr llix fJr.i ll)r r.s.vln undcÍ 'r 
to thc sidÈs ofrhe dan' L:uclurcd n'r

\h,rli rolLd xitn\ (lL llorr 10 dhrPpear through cracks or sano! 0r ofcr

'dDr!r:lJ n'lL\ rr. Llrcrcfoi0 $ be 
'!'Lded

l,i8 sh!!Ld fe,.lu! Lorlr J.rojr th. loor oilhc vaLl'l ]vherê $e dan h Pr!poi'd i'
r.lL,,il,.,.r., t. *1.. "i,lr. vrllÈ) .( tlrir p! lL is rec'nnnltdÈd lbrl fni
l.d\.rIr:Ld l li.rf r.d!!i.JihlrfiepÍsih'rldbcexiininedlndlnele'bJ
r..lLsri. i:r.r.rr.!rnr.t SrnrfL.sirrotld b' htet lionrcprescnlxrirc lrori/on- il
..,rh tiL i.tl \t,1to r L.li:rh)

r\n.inu! (iltLLid rnlt L, .siiirr liinÍt; and

\hl :1:ri:1hirl..lr.itr'

r br con{rudetl.lits sh.!ld xlsJ bc dug ni th' b'r'Dn
o !r t ci trnil drc Fi(s logsed md slmpLes ldi'n and

.!irh.Linr x.. rho\n o. I:igurc 8 2 I lrÈ desi!0 is dLs(u'\rl

l,ri,y 1,,..nrru.Ling !,d clnlr (.. inv odr" dm the loundrri

,,,,,r" *,it"A" r'", rr," ,1.. irirJ à1i orBsic maÍer including d'ciring \'Ee'!'iod

:h!iLl.l bc $rlocd iroxr .l,c silc.flhc dam (across thc lallc! ndes À sclL ai h'
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uoof) À slÈrLlLlriJ r.ir s.i !i|.t[.6.r'unn'jLrblcsoiLsu.hasted]eabLesards
l hc fourddnrxi ni.!ld r|cr'Dc nmr .d ( bins Èe noisrtrc cont.nl oilhe soil to
.Losc Lo oilni{rL ltr.oJrfJ.ii0ir iid i. htrnJa!ons r.lt.u ro pro!idè a conrpacr

.i. L..l Inunilriion. !r) .\.rbufden shoutd inÍ
!.ÍnrLr,.r. rLso fcri.lctl l. proride a sound
, r0r[ sl].rlLr iro llLlcd rn| I l:.1 cemcnr sard

,L, n b . b. n): rCl., \.f l .r r'.t. a I j.h nr.u:J be c..Íru.led
!.,.: i L,,..,r 

'Lc 
ll!i|rrll, r fí! rir. Lirr:tr.. bÍ\r.tn rhe oam xro be

: r.n':.n sh.r L i,r r-r-rurr 8: lh.r.n!hnrouldb.atLêd\rirhrhc
. D! rs.d n rlr d.r, rr.! 1.. o\'1. th. njrrèlrl shoutd h. \ctL

'' rr Lr.r!li tr i.nJ rr nl,r'.r Lrif! r \ ibmi'rg 0htc conipr.b rtre
L, ..L.srlr.lr.rn,rrriilL.rxlL.r 1](nnrrluprh.sldèoi ltrcrr cr

lrr lll,r,, !'Li. 1.. ltr! if rrr lfritrr.LiN.l 1lr. arn js crni.rt .s h j6
..nij,rr i.,1 sui .rL)lr nrlr.fli.rLè: I fun. nd oie.,i. Dr(rer lice \elt !.atcd soil

f'cr i, ; \..iirfi \ n,:rld nr !r.tl o i.r.'fir,.1|r io I .lxlsill.arion trt plolrtn! ltre
Icrr.ri:urr,,,rL..rtJnl!.:rlnDLheírL.[$i1i.x!iont].ia.gt.gnerontiieure
ri. r nL{r.!i!trï)rlrLl,:rrrirLrrÍrLltrlLiiiri!n!oilhcr|o\.!tr$incati.ns

lliu!li,n,:!nl.i!trrr,f,,ftrrl..rr|r.Ltdr)il.lnord..rjnchi.vcrhrsrhesoil
nr!.j .! .L:,1 r L:,r.r: ,rl i1r !) 2lr1) nn ri rf. ndcrcd to brina ir ro ot(iórunr
n,Lir . !0 ! i rnlLrh.i I r:!, ( r:t,r.r rJ.h lrler b.iofc L{ing thc ncrtta)er
IlrrirL,,LLi.1.iÍrdxrir1.,r:lnlLJl]r!{i!|rli.irxncx|.rien.caengnrcÍtr
o(cr !r rfr rtrxr rhr rd$ t I liLr ir rh. drr muí tc .o.stru.red bcyond i$
liitrlirdr!.lii...nrlrx.t€lrnrír.ncr.xrdcdb..rrjrhel.sign\nlcsLotcs,rhisis
hotirrs. rr r\ ïlut ll. b..n,l,rct 1ir. cdE.! ol rn cnjbrnknr.nr

T|e jir,lhl f j f0 drr!re(l t. l).ndtÈ ltrc rto\ c!trutared ti.m rh. hldrotogic!L
,n1r51Le11i,Ír Ll.sfib!n ir, s(,tur S 6 thr \vnLrh ofÀc spiLl$r\ Equned to caqv
1rc on. ri .irr rtrirnr..i \crr r(Lurn t.rnrd lttud td\ m.r b. delermi.cd liom r|e
..tux!.r !r!r :ri srcLim i I I |h! rpiLl\!{ drr) bc lo.rlcn o.1h. danj ar shorm
o'r I L!! . S I ! r.ll. nr rr!l!.ni.h !!1dot c\ns hèsidc trc dajn. Drxy be construcled
b).\r- :|!. $rrrble llN lfni inb th. rock ltis LarèrrotLrtiod is usuallybolb
rr. str1cÍ dn nrn] bc llrr clrcr]rcr( \herc lrirxbLe condnnnrs.\jsl whcf. the
rtiLlr{ ish hr.orF urd!n Lhe d.d E.lrr, achrtrretsection L,ith aÍn.ll sillingfrin Í Lrc l.u 15 profos.t !s sh.l!| on trjtsurc 8 2 

^ 
cur ol.1 trenc| ir proFoscr.i

hcncrlh dd nornd hc spitLrtrt r..rsure drit no\i do.s nol crec!.tone ih. outsidc

l-

L

r
r
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lili' rh. ll) iL\,!) !rd Lic c!x, i n Èodr rlu Ld b. if,)rírucr*l b) cx.{vnli,rg inLo rt,.
di!, l).1) .rtrc i! h$ h0!r hr.u![i 0l ki i s o!crnLL]rci8hr, !ils ts ro cretrc rlul $c
rfr(ltrl .u{l llLs snrrffo lr trli\Jrjt oonrpnucd, lhc rdDch $ould lhen bc
c\LrLrl!rlr rL il:c( w Ln : ::1 D t l!..n.rcrc rvilh (hc cor.r.tu bcing pLaccd tnto $c
!.r.h \r luÍ rl:uriÈ n! ii. (rjrId dr! concrero nrikesgrod con(rcl wnh rhc soil
!irLi\) rliii\:c nii tr.o\c$ rl:! (,rcrc(!.nl thc iouDdrlrur:.

8,7

^n 
!u1 cr \ r:|!rc{l r! $sLidcL 1lo\ ii.nr thc bofton ol rhc rcse!!oir ilrr íri!dtion

!:rl.rh.: r\r Ir s ftut.s!i rlral.150 nrnr (6 inch) ealveisod sleet titc bc uscd Èf
1l,r oraur1L1li. Lorui.frl,. dli: xr 5lurn on ljiglrr 8.2. Sm!tl i ct and oulie(
borcs r:È !ioriLicd u| Dd dolvngc$. lvirh a elfalrc bcnr8 provided o! $e
do\ir(r!rri cnd ol lh! piPo in orLlcr ro conrrl rllc ilou. Concrere cur oiïrrcn.hcs.
oMUdJd.'s d$oibcd Ibf rhc spilLrval. should bc 

'onsrucred 
ar 3 fi inrervals alode

1lr.0Ll]r i urd(ro 0d!uierhd llórtloes nol crccp alongtheoursidc of$e piprlinc
Sfr.LJL .rír slrould aLs! b. made 1r e.suÍs rhar tho soil aro!sd tbe pipeLine is well
cnnr!trcrrd lnd $xt di. fhcLine is íot dafraged b)' hcavy conpacrion equiFment

f.r!irg irinr0dix,eL\ a[ivc ilbcior! sull]c:enLcover hàs bcen eíablishcd

Dcsign of ltrso!ry Dinrs

'Ilir do5i!n o1 | t)tic.l coircrete or iraronr]- drd shown on liiCure 8.4 lnd is

!iL! nlcÍilrliofs dd lnriCrlj.. tcr:nrcdr Lr$uconcrere or m!so.4 danr willbe
!s.:.!r, l)r,jli). (lt! Ll) Jrtrr llrvc.

Ihriluisi li,rr,o.!ncrc'corrnNu)daNsholvnonFieuc8.l i5lypicllonly The
]nllLrllr! srlclr chcc'ts or th. dcsign oi cdch ddn should be undeftaked by !r
erlrricd.d I-o!irluor

OrrtufinrgGc. srtrrilc.dLcu r'lN or ldblc 8.2)i
SliJingi

( r(0 x,.LnLl r]1. nrL.lurc: in

Ilrr sr,lld) \ill.u niLr bc lolared !r thc dtm b.d! for a .óncrcre o.rdoru y
dJDr..srru\r.rFilurS.1. fh. \idlh ol rhe spill\La! sholld be dju$cd t. sun fie
j ir ,,,r l, L nrr0.l lloo! llon crlcuLlLed rs de5cribed in th. pre.cding secrio. I.. rhe

li.ur.LcctJ,ijr.rhrleireiogÈo\rdcdLnlhrdesisnforthc.oncrere,,nason4dd
nrorr lrh.n.d, silh t:r.n nnÍs Í diiir.nr i.vcl!, this allo\rs for the lo*er pip.s rc
br .rirlL,rll\ hlo.ted b) siLration ol the reseNon The higher pip.s slopÈ J!\l
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8.8 Iist Culturc in Ponds !'d Reserloirs

\lÀ.r oond'ènd ÍcleívoÍ\ {r I bc oÉtrud'Li rs d!à1.

ure. r'"h.e tru' " 'h" '-' trsr à rl lrullulll:::
puàresno,r d tlrê end otLhe \

iíigttion and fish culnre
'rxiêr muÍ temain rn the

muí be tàk.n 
'mo 

accÓunl
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Ií)R lllt(-\Nl,\ll| r\5

rr. .c rdoli .lb .NrL lilLil.r.p! Illjr.Í.ighL
D.t!ri rxd r i( rnn !:o on nrnr.lr:cs th. I tj.nr
!Dfs tr].x.r rlir1ll. z.d.\ ic5crjb.d rn.hipl.r rj L

l a. fi,r!,rflr l,r otr !tÍrtl,j
r..r!r\ 1l.ior;h. ilr! g. r.rrl ,r
r...dm.,,1 rr.f \ l.r ir:xLtrtrl!:

9 l.l

lir.a .!rU rt .!ril rlr. m ri|:.nrnr..l lircs(r!t l. rn! mrjn rj.E.l tannefs.ilhe
brir :jr.6. L:|n:il i\ nil rh. r.Lir) frj.rnr.t ba.JnL rÍop cuh!.c n !akiÍ!r.
|]k:[n! bjrri rgricr]rur. r! ril I ccrr.l Lrica:rícn $Íh rv|.!lb.rne (hc
alnr l n..Ltil. rhr.rr0rs fcni! m!L.. !l!aLn artl niltct Jh.mainièldcrops
gnr\n 3rc nlr.rt. e or. 0uLs.s. gr.urdntrs, nr:tz.j s.r!hu.r, rnillÈls.n.] rxlrc anl
nArtra lh. pn0.1.n FirrÈ|*!lrh.sc.r'F!re Ll.hjjnÈa ó) thcfujntrll mdrhe
c.È.n,rL.r hibis.lthLrukl fcollc t|.se rl!td c,..r hrl! a tr,tde Éngc ottrscs
lof l\Il.r:\.1 rs lncíocl l.Íl rs.s of ynnc ofltre jmD.junl c.ots a.. gilen

*

"*.*

^lounrnr 
\rho rF f.stonsible lor develoli.g ba.rniti.ld croDsmrÍ undÈ^rand

\!h1r rlr. .ir !5!r. dre llncs ràquÍe Jioor drc; crups nrk \.ill lffcct ctup
rrir!.n.r(. itrli as lixnL dcnsitl. nhrnrg, r eelnre dd leíitizirg,rd rhe ldisrj.s
gr.\r roi crmrtlL. s..shun r..sn prnnÍil! in. foddcr rvijtbe a t,llteaii va.icq,
pla|'.d rr:h hi!h d.nriry.nd hÈh \ li!riliz.r. LvhiLe sorghunr for e.!in rvjll be
sJnrl.. rnn ir.r.rvLJst! s|]l.cd
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,, LoLnoi!\ethePh) a rcnd L nilL l':-::\
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I . i 'J '"0 n| L'_L\
,"- odeo or l'

md j!.|tÍ rftrtine ldseld f.ie

í

-

1,, !.x.irL1lrc !.N.n fftlrxirg sh.!ld b' s'lecLcdto

r flinr r.8m l)nrtDr planhtg allt'c sl1í ol rr!n]
lilli vL.l(|! to l.ke nrc adr@lrgeofsoil fcíililv m'l

i;..r ru.(" onrmuDr tli.iingdai's ior nnporra't

Onu rr' PIJ' nn! L,iÍt\ ol tnLpur rrnÍ Brr'ni Cropr

co,n.ide \rnh the begLrus .t
i.àson È inrPoÍa.t to obtxrl

.aLll gro\r1h lo alord or IcsNI

b!.ànicDps arc littcd beLor':

h flrr P, Drdr ír I d tuLlit, dr

PLrnb &d N\';riP sid selo't(

r^dL.se5or. N\rFP rid Pmirri clorno dr:fir) rr$ on*r ofnuNon nonY

I oprlng . o r ' e'o"r'J re '"b rn' l' 
'on 

s"o roAp rd

^"" , "'" ,,,,, ori(, l ie rdli +d r '\ere ) 1 n"l/ ' \or age Jl il

."' ' ."": :; .;;., .nsep:eroe o.Lo...A-) oe4r'nodLne\ "L

'"" 
1--'o- 

"r ".,b:. \. * " '.." 
rd" 

'-0o 
roberr r ' tÍ R- r' n

i" n: .".'].r',. o, o\'iso -or.or "\e 1 b" e) samdJ
'".;. - 

.". ' , 
' 

,, ,o e' ire uc eo " roD'Dq eo nroi I\o'r

r', "n.,rllo-u ró 6di ' Dt' !e* Vo'ol cdJr'i'is
"""; - - 

,onIi nr "J'r''' 
c'on'o ow''co" dr' p

iË;;;;. J';i;. nlrÈt, d puirs at the onset or the nonsoon is niehrv

edI o'ldb ''t d topodl"iopt'nur pre

; ".:":. 
, . '"', '^'i *' 

'r"odo'r'-bL 
no orne*a

ïiiïil;" ";i;;',t,i-'c .xhausrcd b€rore 6arrir.w' Reconnènded prer

p.nllarioN and s.ed ràt. ior sonc barsi crops re xíed heios:
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Cht s(d Rri!(,1/110

Th4 dcDth ol thc secd $lould bc od !sledLo lhc l'tlh oí inohiÍrc ln th! scc(ib'd íl
;; .i 

"....'Ê 
j(rq*q'. ' - rte

rl..(d.. 1-:-;b'.' I _L

i*,.,"",:":,, .r,". .,.-.,_,.,. I cr:
, ,;,,.,;.. . .: ;,, f' -,*

:.,;...i*' .,"*'.i-,' iccc .p --c'ir.r'
.i""ej ,"l *i,h.,€r, ttiu.'hatntr_ dcrctrnlirI dccÓcno!.qh r' rmln moist for

Lafoer sccds nnera{c Cccpcr phnLinÈ an'L|rrr grcd'i Scfriniti'f |o\roiro force ut
.;;.. ,. .1.. r" J : tL r's\
.""'i" ,db', ' :c' í-P1'i

ihc$.dcai beFlaredusing..lriLlin r.nr iird 
'li"di"F 

in lo rfr"Ímoislure
zo.è Thc f.\sshoulC runn...s nors:l'rr rlr: t!ni'!rroÍrlr': -iiJr'siÓnànJ

Belore pLamnrg. thc qualnr ol
a good qualiqsèÈd. ho\er...
tcí ils viabiLn) 

^ 
snf Ê 'cÍ

Ll,5 Fêrtilizcr iu.nag.Íenl

r..d5b.ul,l "r..he!k.J 
lirrh.ÉtiLl.r.trecoense

rlre'$1..ntrinra\ .I.nnfi.e rft !r.d h go.d isto

È gner in thc Irrr-qxrion '\gr.n.nr) \ixf!il. voLunc

Ferriljzcs are aFplied to rbe s.il to Fr.nror. Lr'ncf rlxnt er'rr1| xid Íop li'lds
rhroueh thc addil,.n ofthe e{1[ nLróttrrLenlr

Icnilize$ suppl-r majorplant nÍrlens llcsexrcnilrogc'(N)fh"slhor'usllror)

-a poras.. tr,oi-à -" ".nlei 
6 \rK $sê ox.lor nric ! ar' e$enri'l tor

.lant eroqh ar,i delelopinenr \itr.!.n etuourae's \'g'ralne grollh a0d

nrmpÈrom s essèntial Èr cnilr liuir!.e an'l malurlv 
'nd Potrssiun ênsures

efiic;.cy in phot.srnlh$is ïheÈ.fc aboul Ll orherniirif rndtr'c' ele'ieds iu'h

ai.alcim. magnertuÍ. non znrc..opPa., nolrbdcnum $dir{n rnd 
" 

on These

cre csscnrial Lr llsl$o\'1h brtr are nomalli' $rili.icnt ir Lh'roilr trfd n"d nol be

lhe!s!alc.nne'cialfcÍiliz.suscdinbaani"'asaic jÉr'dLr'krr lr:nnudcnl
.fn1. sgircr \onn.lly tdne( td.xlonsi.n rstr[r !'1h'] '"Órï'ndrrins
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L r.l !1 !nrD.riitrL lrÍ ltè. Rese.r.h
,rrh'JN nBr r..1ir latri. b.L.r'hrLps

Io CrlcrlÍrlr rri.,r.\,i,,,ri.,lrirri Lri!:"t!,!rjtiz$Pcr \rro íi0 t(g/Ácre)

-l
ll] !in:.. r',., L !L . L I rL.ir . :L!]j , i.rfir-.r,,, (.rrn0ftt Llirr{.ilcnaeJrt{c:
G.. TrbL. s I i, r. i li^: rr$rr n. i.LLi! I lir' (Lrlit r I b r)i rropil

Ilecomn.rt..i lJiil 7r : i::! LL:t I r.r|Jji.!l d .i DD.di!{.t\ li.(ne rl iirg as a bd.t
doso.Atotrrin |.rrn c{l i.Í.r rli,arrl0 J.r,srli.rtlrnrrrensnroprlr.rsing

IcÍilizcsr.L!r.,r.u!uIi.Li.ri|!ld.srrn.tjL.\!ith.ioreptamilBnrr5rl!pdres
aRcr p!uiir! l l.\,, ::.., ri i. el ic.!Í Lir. ol 1rir i/j n xrhiolea bJ pla.ine n bcsido the
seed This is. i I ri .il,l. \irlr nr.!iii0n fLr.c n.rn nlrt.d ud iurilLrs \iLh d mechdical

\'. u,lri t! rrlLj.Ll ,f ! r

L t .d

rl. All LrLi r..ir:'r ! lrxLrrr.. 011ic ni.r n rrlcÍs md occaiionrLLr a nnior eLemenr

,\ll.r,,|!c ii.Lli rr.iJi r.f
.!tunjii. I l,li, \\À..!fL.a 1.
r.iluc.J ln. l.Lirc M cd rlcl|

I re\nn,r: 1ríjLir€.Ieft lion rhe Feviour crop tur
rvl.L)d in l)c rabi!è!son. rlrcr this tiírliz.rcm Lè
I.ll}vi.!! 1rc rlrc,t Ln the lharif scason

t,

t

ii,

:.

i



5. s(dtro,l raiLiz . rr. lr

n \rmmr Lr.r.ri, \rlr.,eihe nLl.rli!r...riii.tLl.{r Èaclr..s3Í.

a;Een.ràrur.s are tsed Dl r.iLr $ intL..f . lr ri.Lir. i' 5:rrqlfa cr'l as lvelL

.ir.inrfueLhc l.íilit' írIr\.r'tlr!!rl li:r.]nnDf r idrlirrf: .irProvclhe
lc\rur. oflh. \.ilanl.iul.r hrl!ntd llr .rst\.1 i.rliiil. riri.i 'tr.!rthrough
.ul!iLh.r. 

^ 
.qecn.rarir. is sr.rr r. Ic L!ir.d rt!L.r !1r \ rl iiifnrenerr *hile

ir , nL.culenr c.idni..n t.rerifuflr tllnrt ln. ll.\.nf: n::!r I I \ n!r)_ requne

about j0 aays ol srolnh .l ihc iJc.t iNr'rt .r.f i.inrf rn'ugir!]q rl in dd
p.epari.g 1o fLrnr rlrc nnlttriif ri.rl

l-.gf nrinus.rit,r lll. btnct trii i: .l,r.i .i lndix l5.lrr| !) rr rs'd LorL5"i

^ffr.l 
. c.offin! s){ril

Lh! fnir...lin! .(.r l[\ iÍ] frffil nrr i| l!.r!t .i !ri| I i! l! lhc alountoi
rrÍig$lrLli0(lrcnrilbrrrr.trdll.rriLurr..l.)icllfllh.frolhr!ÈlLoFs.llrc
) i.Ld.l rh.!. t b. hich., rrhrn fl | 1.1rl(. !rotn{i'rut ', snrrl!tr r (ops thx0

altr rnoLLc..ci.rl c()| li!t 1lrtr i,lld\r J..t ro!tra l
5r,c.1 rL.r.r nx) )itld D.rc 3s x .{r I ol li.lr.r írt fre'.aron r cgrDres ]n uc
r.r3ri|n.!rerl])infr.vesnilriíiliq iILcld\.l.r.ts 5.cr!sc 'fr|.iicaPacitvto
li\ r!r.r r.ric nirri,!ct rit nlí,r i1 ir ih. trrltude.'l lht rur

\\ccds iEbeí..nt.llcdtrher rh.t irc :.tt1rr\ lh.Y.r..u..r:iii conlrolledat
this sraee. The.ru.ial lccdnr!Priod ir n lht lnsl: 1 rr'lr.l lirt troF gro*1h

Thc hbar is less hut thc re{unt t. L. Lin.tr.rl rrfolriÈ\irh.d.rhlerlrveeanie
Lrl. r.ntr.l of rccds noès n..r l,ell. in inrt'.ii.! Í.f ri'ld l: ir o\!.'rinL!r
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crudiuilc lic wcuJs bcloÈ (hcy reash lro tlowclse s1a8c

i lrï:iïllï"" JllliliÏ:iïl:i"Ï,ïïl ;iÏlii :ïÏlili l:i:iHiï illiiliïïË!''' :' 
"'""''lll,:;:ii:i:;l'ii;,:i.'iJi:lll"ilï1"'ï;::l':, :. , :. ;. ..,:,. ,,, *.,i,1"f:1,,ï;.;:,ï::j,iïl;il;l;

.,: .i i.j ; '.,;" :.r',:lï.J;lïïlï",." ..,.-"

ilïlÏlill::ff :iÏ::iï ll,i'li,ïiïlffi 11ïÏ::ï:: ï,'liil;fi irlïlil,il il

;**i ll ÍÍ:.,;ll:n,l :,'"ï ii:x,ïï: ï:,J::i#ï:ii.iifJilïi' lll:

.: "_. ,:.,r .-,F .n ",j,1::,,:illJ[ïïjïil::::r:.1
: ",'', "l ;. i,, 1' l;:.lll::;::ïi::"J:i;r",1ïÏ";.*Ï*; l

l ,Lq ,;' o rJLl!! sltrih!f ( NLll bc 
'con'mrcJl 

lr

'"""ï,,..0.i'i,";" 
r",r,. *"t &dhowsoodthe crop is' onlr us ahdbicidc il

' ^ . JÈ l'rrJ Ïr'r

i:*: ;::,',i;illi,ï::1i;'iii,$ÏiiïÏi"* fJ'il::i:l"ïïï:fi :ïlï::::
10 g,.9 !ndrÈdtr.e croP tL'rd

Ir js eínnd..l Lhr nr.í llni]es ha!' crop lo$cs of !Èo l0'% duo 1o p'sts lt dre p'í
,",.i", ""1.,".","*r.. 

tt'*" n!, be a completc ftilure 'fa 
crop' as vrLh srd

rjrdr bliebL antks o. $ilh *heat ailiclcd bv ruís

:., 
' 

,- , ' 
, "po dbFoL i" 'h-:

I Res:lanlrdi€licsistrinsr Somc lrieties h'vc been spe'incrllv bred 1br pcs
' 

",l,li.*t" 
."*.,'" rr'ev should be uscd \!hen llxillble

, .c,' d 'ro "d ' 1

- 
" ' 1 1'onrc'rd-o 1'l db d'ler

Llir iL \rs 
'lrsoisc 

Lrcc
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l Cull!rÀL \lshotisr l liI r'id dtrrlrhlisri(' I 
' 

L iri\!'r trst rri (li5's!r 
'dr 

br

.;' -....; .r'-':;r'i c';.c: - '11 '' - -'
,.,.;.;.,, :;,;, i'.. ..;I ,;,:,,.
.... l, 'e''r".'" J" :..,'.,,..''

. ,....,, . ." \' ' 
(

Churnlexl rolhodi: 1|s Lse oi rtfroltiil' in!e!Li'i{le! rnd lLnrricides n)

.,;i.,:'" "". 
j': '

:,1 .-.,....'''.
;,..".,,i..... r: .i
'" ", :' r.." I r": '.
,.1,""ii.i" 'l'. -,rL,"t' ' 'ht 

rili 'r 1rr! r\'ri rLri' rL!\ 'rLrN r Ír !s

"iii-""ii "r,- 'r'" '"','' i"'re* rr*L tir t\Lft'rn ii''! I n ir iLr'nr 1'iLL

Norc rhm mvoxisro$s

'1 Ê jol.
;.:,, ;.. . :

,;''.;;; ' 
,

"".".à".." 
it o 

"o''';"" 
1o N)nl dln 

'r'1tlLids 
\rl'f' rnsriblc lor

i"",i.u.* .",.". .*" -o n"cs* 11is irsr rorrlÉ firmr' ri lic orlrural

",., 'ï -.,4 o-* r"l*" "s'nme 
i! 'beÍicil\ ^ 

nr'r"c srdrduge

"i:.r,.'"1'", 
*" "'i"" 

t \ r11i1 r 'fnt'l\ 
r'rh bor'ln i:l 

': 
itilli:r " ch's

:il";;,';i;.;Jl*' ^ '*1r $ hrrnriur Pe!$ rrNr ur's trl (h' knoÍn

.!nrrll te.hniqrcs inan rnr'lrrled {'l

6. BiologicalcoÍDl Rec'Ílv tolncbioloqi'al nrctltds Lr conlr'llDir oi pe$s
" 

n"'. ,,-"* A. at",' 'Oich 
are {'asedon thefrinlinl"' Í1xrlritltocatch

ii-li, t "*.l n'i 0"." -' *èd rhich atet hrntul P-ri l lo riones ac

,'i." 
".",1r,, 

mp -a r"lt lt'"]lc totuL'(nrr ofr' ins"r so 1hÍ rhc r'$ no

,,,."",: l,*,rt * .,u'io'l"t '\irh d]' us' 'f th'r'tr'n'\' lifillr crn bc

.11{1ivèll fonrollÈd ir gu!\ x drd NloiÉ

s I t Llarlcs.nd P.sl ftrrreí l'rordgc

cron d,ou,d be-h,oescd a! so- ïli:.':it:l:lli'Jl;il*:1.\.il:ii,",,,,,',::
í.rcd. Th. pr.feÍed noisnÉ cont'ol'r srJ rn L

:;;',; 
'À" ;;;;r;." *"".' r'1cr !f g'|nin tnr Jafc sr'r'gc is rss Í:n 1 r% sun

oi',, i l, -,dn " - \"1 L

.l _''(o
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lri ordcrrorcduce )osrbarlcÍ losses. craps shouldbe hdlestèd wirhout dclar Nnh
nanual Labour or rsnrg mcchanicdl Íeafcrs and threshers. Thèse should b!
exrlDsilcb !-!èd c.pcciaLlr lb.ha.rcsríg wheat md rice qops because the sddnig
cÍJts I. subj..ted loseri.us Losses due 1o {inds. iraikrorns s
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9.2. L Sfc.irr A(LtDrrni li$

l)nllÍri l r:r!!1$cMtllc liolji.otC{rucf MdlS N *ithvÉryhighmountniistodÉ
\.1| tri,J \!,\1 thc,o ir srctr( d rcrs$_ in tirc u)i'ndth coiditiois roging ll'on

hurli(LlÍ{rl.r.n 1li! !,llncnr.olns, ffid derci( bord$jng Lhc ccnt6lplains' dry

lr,ijcs n;r Í xlíi1i.i,\ onlí,hrí,ticr ir hc hounlainóus tbothills und !crr'pcrdtc

Lo u,L,lf.!i.r. r.ilnra! ir rl,c N.:1]] lhus thcrc h awiCe range ofagro-clinuric

oi,liLldr; i, :.r\i ,r Ln! trlLiull.rr of | {ide f!r1Ue ol lropical, s!brropicál utd

1odrnjxl.ll,,1\ lir: inlLi{ Rn$\llh iLs nt!iÍ lrib!(ffies n!n Lhe rich tcnilÓpluin

1!illr ritr rtl. r: \il.r 1.,: i,'iUtrll0|.

rr:rl Lrrr i!]]r. r iuvirlÍ)iLr,1l1c l(nvcr Èdohes oitl)c lndus being sLiShtlv

tr sr.r lnllt !,trlct(
r 1...1 r! r. rcr.trs sxlc

ii Ll)c ltrd!s pLxins i c 1 ]J*miLc. IlGinewaler
n,E!irg d $li.ily Dtublchs This problco is

iitc*nc $of tfodu.ri.n ststcm a.d lack ol

flic l!.rrji.itrsoll'*i\rtrn.L1x.o$Jinnr.nlec.l.gitJzoncs Theseareashave

b..,, c xsL:l:.i .tr lht b$ir .l rri,Èll frlcrns tcmperàtffc regrmes lnd varln!
..rxLnr,\ rt. r \ tLinLid tLinrri.^ncs r\\riletDgeolplmlsPè'iesrangrnglrom

DrDI i r.a I rllr in r.iíLr...s u !ml.s ind.h.dies il highor altittdes in N$fP
:,i,1 llxio.lri'rxn.rr 11 .. rrcftrxLll ennrn Ihe sunabilitv ol lhesc zone lor

JLlLrr.iL if I x..\ i\ iid.rLcd!s rtcci

Illllrr1\

'fhe r\cr.rc.n iui, lrc.! such rr CnnÁ. N'laneoes and lrapa\a Èqune ftoÍ li'o
lin,rl. ir rild rii crr. Lonlr l rrid slnnncN w|ereas the deciduous ftuns liNe

xpDlei. J,.r.h.s. plms ifrirr .nd \. L-'n ero* Ncll in.rè!s harir! 
'old 

ri':Í
Lel.N rl'C lrd t.mr ancLr rrill Ídnre6 i. '10 12'C
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9.22 lldkí Síuxtiors i lt.cring 
'l'["]!nrn!

rruir md regetablê Foducton hns x !iJc frrc in l')rk d b'c r"f rlf'rr dirc'Jlr

i. ioil clin;ii. conlirions. Allrypes oir'ÍtcfalÈ ànd 1t'licrl lifils r be -qnwn

ara nartcterr ;n rle ,ntcrrrt and Èrt3nd m"tets lh' 1!lrl xf'l 'l truÍ tees

re..ne. r 161.000 hc.rafcs and Pnrduclion 's 
n 000 01r0 liffr's' 

'lnlfs 
r\lxn'cÓ

Ci"." -a.toou" ".,"r "t-" ri% 'fllr' 
tokl d'r l'mlibnlrN'dh) sirdh're

lhe n.jor prcduces ol fnril

'fhe Pàlistàn hon. narkêt n brr'd lfon a 
'onnmèr 

tde rtlolr rnd iJloN Th'Íe

i' ii,t. u. no .on..pr nr 
"pp'aranc'. 

c'ndirioi md Nif'mritv so È$enlial for

"tt"u"tnr"" " 
À*' "t*.itde 

l'u rcaro'e lhesbclflile abiLnr 
'flne 

lruil l'
$ithÍmdr;esnocksoflÉndinrc.lrmspoíalilnmdstorascÍ'(he€rscnlrarasPec'
rhlch arc nol fulLl undeN(cod bt De Èrons cnslgcij in (h l ']uc!!n 

a'c

tnai{êrine oi im Dr.dnce l'oorr"1í"ks Lx'kofqLalil-l cnntolin(\c nurscies

-,ot orct rra manaeement practi'es n3 tÈg'rd h "nJnic: f'']Íc"cs d( lijce
!""*.iL,i*** -._-." "i 

tt'. s'riots 'o'íÍrins 
l' mtfovins tlE rrkdahilit) 'l

ri,í' inPanÈtan l( is ernle.l lhlt.c'c't ii|rolcment ir requned n\ the prc'luclion

base rluough $ell Flannêd rcscdch ind n'v'l'pin'ni endÈnvouis as lvel! as $und

È.vcmncnt Dolicies lvth rellecr ar q!trtrrr r'-tol ud '[rr"Ii'! Frcliccs f'Í
i.-"tr. oi *r.."r rotrt "i 

ririls lrirc is'hc'ilr inil'rr !' inccn'r e Inr fic

ia".",,. ,t perc"r e,o'*" "r1r 
g't a \'D nrtrll írird tplr r:')% in rrt mtrke(

.,i"" 
"r 

U*li".a,*. ,r roasontlc n{gin of prolir dFrr' rc d*ucd 10 the

a.owds thrct;h smd tfrce foLicrls xml h-'' 
'Íahlishinl:: 

ÍafriÍd nrrkcts r' rtre

9.1 I ll.ntingTe.hnrques

Frun Èrowhs is a nrost proÍrtal'lc er(crFris' C'r'frlflifnine x'd n good de^lof

arrerL;i * hii; Fhlri.s Lhc orch'fc lsrc: m\inmr s!c"$' 'i\ Óhirke 
'o'rm'ttc'l

i.,1" r,"ei*;e,f ,lL*.a 
'o 

Cn un_idenriic'1 rnd is nor rcclilr"l ar lh' proper tine

mav le rienaÉ.cameot tritLrJ' creàt 
'dcshonldbe 

c\crcis'd in rhesclectonor

"*i"ii*. o.í,r.. Écomnre.ded uridies íLouid be Pla'red ac"riling to thc

na6ilit) oathear€amd denand In thc rxrkelr

site Preprr.rion.6rorve$ should selec s!ci]sit's \hd'lhe nrn tltnr'tions hare

besn Nc;esJtullt citrblislied b...!sc nicre xÍ' )bv''trr a'lvdtrees '1lcanrrgÍoni
rhexpriencemdtclnNds!l.1hc6 lh'si(cdr'ul'ih'lccÈ$ibl"ndnearthe

Thc soil sel*led Íor Lilit treei

arê lo.g dlr.lion croDs llLe
ílbblc, dcepl)' tLoughcd.nd

shoullbc relld!ained. fich t 11iLe.nd dccp asthesè

land slroul,l be clcarrd ofgns:.i r..,ls Íones and

rvell È!clled f.r her1.r n:ieÍi.n atd nncfcropling
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I
Tinrir*. ih.,.ir.In.nlrarris]\lin$inI'ahían. Thedcciduous pLnnssuchas

aDplè. rlfi.or. flLi,D fL-rre!. rini.n{i\hr.h ired theÍlcr!es in rvntcr anrl rt !nto

domrtucl sh.Lrld bf t.lircd i .l,inrrll I ebrudl. lheerÈ'grccnplantslikccnrus
akl Nl:uigo sl ld 1.. pLrtcLl trih.!ith bilLaurnrg iri.,Ê in r:ebtuar-í \1arch dd in
!lons..n selnlr i I ILn) S.|lcnbc.

tl tiDg tf.l,.rqud inuitlr.j.i.: pLlfrcd i.toFrls dugoftrv'lli' ínc The size

II Po'' i P n ' r'fdí
;()l], rsll r! " r"rr lordb( dD

nrdr. fils sl(r'r5 trr1nciuicq Il Lh,:r.il i5ricir, fcdile, Èe.cmavbe no need ot

addin.r!Drrnfrrure. tlo\crer Flighlsoih,forrchievingberterrèsultsthepÍs
nral ;c ilj.rL \rÍh 5191 rcli rotL,:n lxrn Yard Vmure a'd 50% sill fhe Plml
shofLlh nr r13h!1ÈI\vrLLtu,j nilerllarin!lnd Lrter on Nh'n rhc nril scttlcs dosn

rh. ril nurL.ll,. lillca 0i, uilh:iorl flto (h..riginaL jè'l fherè Íc dife'ent

lLxrli,i! srr.,,ir l! plxi rs drd flll l$elLcd lxnd rhe tÈes caD b€ piantcd in ihe
'.rraot,,r 

rc, rlrLar.r,,rrsd: Srr!rn 5lÍe.r.t(eclanALlarstsle'iacco ingt'thc

--",,.,.. r: r1,. lim:,\ Pirxinc disl.n.e sh.uLd b. Lclt x'cordinB (o lhc

ero\in! lr !r .L ri,c tet. ldrilill r,ÍG ol Lh. L rntl ÍN sl'cli uscd ror vartelj_

iarnriN ri Ji{àrrts ftr Lnr r l.r lirils Jrc gncn L"\v:

-_--

J --,
l,:,.(,-,-

OD si,,p.s d l.nr.:JLhcL..5 r'!r' .. PL.Lnt.d on ue

iicLrl: J-irc tr fLr{ndr.t\ . i ro.N. sricrrs .d
conlour or fic bounddics ofÈe
bc adoptd f.r cftlcient use ol

Iin r 0rr |L rrlknr rtc,
.o.1 rbr|'l r:. l,r.r.fr:d

9.2,1 F.ui{ Ifcr lirr:flrnr0l

. . I J LrL,l fl nr \rirtiej buddcd on J!rl

!r,. -u.s r!i,riÍ iirci*'\'u.i, r lr.r,L 1l]. L c.r" i1d i c jus aner r@s!tml'ng trt
vour! {DllnD ii tir! iiejJ !r,l rJ5! duiin!11'cirwholeecononicbearin-qaÊè Ahef

rtri',g rh*, i ,1" r1 . " "1..s 
.! irr! LlLÍcLr rcqujrcd for conrpacrins ol soil dC

nr.jrtr,i,rii! if, d\tÍ. l.r.L
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In case rhere rs dt dcticicnq ol nrinor or rrat. eiemenls, llE recomendcd
conpounds should be amlied thoush spraynre 6 folir apDlication or as

Ècoóncnded b, iitc criFc'1s.

Tiillge,1:ruir ftcs rcqrie a sood soileiviFrmert ior the dcrelopnent ofroots md
intake of c$cnti.L Ntrien$. Crotr nre ttups in bes een 

'!eIinès 
at one depth màkes

the son .DnrF.l tnd l. dd for r oor:. Sc n n csenrial lo breàk thh hdd !d thouel
dccp plolghnr! f,nh i nould boÍd pLrugh or {ith chhel Ploueh Thesoilsholld
$en be pul\uri^d wilh a Jis. tl.ugh or culLivator to incEbe its water absorbing

capacnr rndlot,.vidi inr polJ.f acra D D.eF lillaee is alsoessenrial tócontol
\ïeeds.D\l!rlr.i.lild:ro"lhindreorcnards

'liL[gc ir.lr] 
'rqfir.!Lliirtn)fef 

Lcrel\n!!lthc lmd .nd nlakrng bàsnrs and wrtcr

chlnrclj Lrr nr.Nr!fplicalio,iof iriêr(ion$dler

P.urnre, P.uring is.n inrpotdt orclNd nldagenenl puclice Inedltvearrthe
pnrnin!: ir J... tir rnining fi. youne Dlos nÍo risotod md productive trees l he

dociduou\tr.cs nrar be Lranrd onoPe.ccnrcsysled or modified open cení.e svsrcn

orora.crual lcider sysr.xr. lc&h,pluniardaDri.oirccseeuanredinamoditicd
oFer tn.m.*lcicrs ltpLcdra peds xrc on dre ccnÍal lcadcr ststen Howeler.ln
Balo.hisrJr vcq lnrlc txining!lt*!sis done rs the groweB are inEresredincdlv
Lcafnr! rntt,u r|in in ! l.ngbcdincrlc rddlisourolthÈlrcc

lh€ lull grir lr.es &e ?med tor onhinnrg liuit bèaing bruches becalse n lhe

caeofFa.h, Dlu0r, rpricot.ndgràlcsnlitrsbomc on thc 161'eas $o\tÍn APPle

..d p.fls Lrcr fnrit oD lhei. stus lvlrich harc a life span ol5 I vcds P.uni4 in

su.h Lrc.\ is lnnit.d to Íai.ranrins the sFus and obt i.ing new sPus lor tutue

rrJFn'omÊeim'i''rd'r
sd lighr lnr bÈtrÍ coloÍatioí lnd $Íri.s offnrit lo. better sizf, @d grade

tn casc olcih,s hd oreeo v€Ít liíle pruni.g n applied lbr liaining pu+oses ln tull

srown hccs nnrrnrg is 0onfircd ro thÈ renólal ol diseased brmches, undÈsirablc

gro$rh an.t conhollnre lhe hèight of th. lrees

lru.ing is xn hislrlj rtccinlizedl.b Dnd onlt skiLled .nd experien.ed people whc

undc.srard Lho irrlnd sciencc oftrunine sh.uld beenPloved tnrpruning

Pest CoDrrol. |nrir ftcs Íc high uluè c..ps les$ md discdes cause great danaee

roFuirrrcslnrlredu.ethctlieldshdqmlrryoltheirprodtce Tomlintainhcalth
md viglu !l (lLt lrccs.nd n.!'ole Yicld and qualnv n h nccossary Lo effecri!'lv
conb.rst.nrus fcsls Jnddiscas.s. Al FcscnL insc.ti.idcs md tunsicides aÍe bcrn8

indiscndn'rl.ly uscd lor .onlrolhng pcÍ ard discdes Th$e chedicah dc not onl!
leÍt c:)rensn. but rlso cr.atc scrious htards oi hume hcalth, enviromentll
potlulion !.d d.iu.lioi of n.Luril ..cnries ol pcsts thus distuÈing ihe naturat
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biolosicll baLance and.ausing n$r.êí FroblcN lo ore"'ir' rll thcs' hazdds'.;;.""- .8, ap.r' .".., 'tor' er 'o D ! "d h

-.., " r ., ,a. '." " -.. 
C l- 

"a
.;; -.. -.?" " -p," old,d," I o " 

'lrf

;;". *..,.q, -
,." "., 

,"..-a Ê"pe \" deo" r 
"o' 

1 i I óóie

i* ""i.*"""r o.tr.,i't -d biol.si'àl imbalDces soirc olrhè íaiorpests md

.i..r."' "ir.*á, r.l, *". aid rrèt leconNendcd contoi m'àstrf's aie gilen

t *,"1," t"L. lor tunher dct'ih lhc Buliel'n tnled lnleÊr'l'd l'st' DGeases

èo"i-iorr-i c'"0.i.r"i;.tm tubhhedb) rhc txt/srviss l:nri! afdvesctable

Dcvclopmenl trolect is refeÍ.d l'ocal Agicrhuul i\t'n$'n Ag'n6 oÍ erlens

n.n Rscdch sl;Lions sb.lld also L..'nlicrld lor froF guLd

Háíeíiuq & Markeling, Hdleírns 'fiai6 is rh' a hight] sPscializedjob @'r

".- ".- -?,-'r,. -a*",' '": .'i.r "' 's_ 'dr'\'
;: .;; ;... " ,ro, \ ") 10 . - n- fr'e'i

" 
i..J..ï"i"*" ,r.i -*Áors ,'r1o pdchiÈ or'rrÍd' "'rt riuit tces fron trre

' ' 'dl r'n \'-'on'
, """..'r,' ,,'.. - 

'
(o pivc ir a u.ifonn i_cl1os c.1our Í"!pins comDLclc oxturirr' Triis usc 

'lchenicals
à"!. *n,"U i..Á'i 

" 
*tr*, n i.l;!ís a bÍi bíe ro Lhc ftun Morrll! and leeallv

it i.."t 
" 

eoa pt-ri"á 1,,..n.111. ctunties thk nÍltracli'e G arecoeni/àble

of.rceaodihcPedonÈiabLe lorPr'je'llnrnnrecotrrr'f laí



P..r':èo | .r''..r. 'i'"tb8!' -' porul fteuder oeÍtu1 "
-ni,"-,.r.., ''r'"' l'r " lhL' r''lehi\e o-; ;"-...,,'. r"ro(s'ric v n" '
;';;; .,. ,| "." rur ,o e-"pro d P'd p( ad l per sd d'r(' nLcr t
ïh":,".-.,,. " -. ,e "i' \'') r'r"b'tod ron" 8 Lol0 Ó'-\inc' rron

;";; i 
':q; 

;,r r r.rÀe'er. woDpe o'rrut'' ' inacr(Íi' N G k"h de

i.á*o i"o r"gtt autng ta*ilv of trhÈh apple' ped' neso 4d bema ee rne

: --" ^ 
_r 

' 'i.-(o. nrc ncrp-nieDro'e "rÈríd í lne_c'ond

:::.1,: ; ",, ;:;.;:',';. 
i- r."t .o,..:n m'ru't' oo Èe usu :' "rr'LL)

;;- .:'.; .:,,'.IJr.. "nperioo Dt-r"'dple ot 5u'h rrun' e" 3r' oc

"*.]'n'i*i "'" 
i"u ' **. *e $sd krel dos nÓ( chmse arl* hoeí

Thc lnllor,rC nrcnr.ai mr! Dc us'dLo delerminethe corêci line oimaturnY:

( o i- ''duj
LtnLtr!m.L-r rhtrh nrc 6uLe5 'h( lt\elnl s!rÍ 'í
Conrur.hrís 1br .rsuins colou charges

Sla{b l.dine tcs whic!' r,easurcs Í'rch Per'cnugc

Scdtcolour !s aD nrdi.doM inalples

L.$. ol selrÍxtio. liom lhc tee'

'' 'l ol h

. , ', i nsC' cldpo dí opn'nor'oo _l

,, ,.,-',,. ," r'\'or ood ( Lero

.ïu,ii.J' ",,,'.1 
* *,,a.0 orchard 

'nlrdgemenL 
pra'!i"s cdreducdheirross's

..\..r.11 'o"-r1 ftr' o ""o o'rco ^

''.... .". Ird' i'r'ol 01 {ouín \el

.,',," ï,;,i;";^;,r ptrck;g an{t gf'dnr8 pfa'lices dc rollowed fte iiuir s

,1 , ,, ,' . , ": ,,,"-.,;"l; -",- 
'''". 

'!e n tro adnrb
f r r, J oÍoDjdeG"d.oD F '( "Dli o'a

I b '. r'- u rJ'_n o ancr!^uCbc
''D f ' c oo 'rofl lo r '

. Us. ol lL.nr lari'iies 
'iFcnirg 

rt diJfe'ed inleflals lo extend availabil'ty

Pc:ilJ ,d xrlid alots iD Llrc markcr'

n "rdr'' ' . ,:,;, ..'*;d r'ccr' h-1"s'd
efjor ed on r' lable
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AdoDl\bddJpi.l r" gràorns o- Ío r'r I l lè

r.dio seóe drffereri maÍkeL\ íl!'àl r!'ro'dl

Refrjgerated lms aad sbraee shouLC bc provided'

P" I'ne(dgÍ.dríglàs orldD" nror! odd m 1'd' rLr Lourdbc

! -i':*o 'ï '"Í" 
ar ioo<r r'r' oí ''h r o$rr 4-d rne

Fsne6 n ou,i o-C. i- and "on t 1 o! r' "o_r3 or" or'n.r eu gand

0.,à"",* ";Àr:-4.".r"- ' t " n do'oren (L're 1. 'bLe

Pr.dudioí \liourd l'e prd er'do-eFdln"oI 'ÓrL Pi 'rure' o"Tdd

;"tu"ë;;:;J;i-" p"''o"a ton o'oe' ràno os cs o fes'oveó

I
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TAFLD 9.2. NIAJOR IRT]IT CROPS IN A RÁNI AI{DAS OiI PIINJAB
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I...!r Lrr-. , rr t L i.ir)rtrr! ,ti_ii,L nfrrtr ni rx1.r nr .ífr! xno sorL

lrr.ltj {.Ít\ nl rlre soLl bv addine

itr .1 if(rds. r.ns and olher micro

ir,r r.f1h.Lr r:i,rtulLr.,ls0.r iiar'Llu'e0i'dtr'cl'nr13'Loi

I fLr{1r.c...rrtrnÍ!l rotnrrrndthc.tli'flnuiriol n'ctgulli's The} c'n

f! r\tJ i. LLxc *rt.r\r]s

lf:rd 1 .r\ i| fr.\. (lr. r!\arc and

frrrt. :r!1u r rd i|..r5irg rh. !'rir

lic.\-t.1a\: rd...r1,Lrtrr!.rnllu t'Lt JrriL$\derlioin\Lrterlogged

. Lt.r f:.re.r 1L_ !'r.

pr3vcf L s lriirg.l l.idj !nd .i'r\oLrsó l'..i 1r trs r r'tr(r Lo

lf!1, ri,,r L,rlrn'it.lirt's r!$dr r{sr!Í 'i 
llft rc nx'Y lseiulincomÈ
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_l
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j:::.i..:.fke\pc.icsrobe!!$rlvi$ll.lticrltshcnr!Lalnillaritic.ndinon5.
i ir:.,i.,]èn (nor! itufr c\pcricn.e rvhi.h tcc so.'ies Sr'\v \dl {nli tlc d "ofs
ril ih.r nr.!Ld bÈ c.nsullcd i. the ch.icc oi 5Pc.ius liLr'!l)"ltls lSrtuidr) has 

'l
::r!mi.o i(Í dl-ainE thê cnvnonmÈnl arLd iholld noltrc Planlc' tear nckl ctuts in

t.do.nrrnco olTrecs in Ràinrvrtcr ConrÍrÀlion i'd Incomc Gcncrrlion

:he pr.Lrnralion oi l.ees is mer$trcd in l'nns ol cofnr\rrrr rs NeLl as r
frod;di.n oi tuel $ood, $d fodd.r.,\1lhD \r xlcr lln^'íin! sit' of 

^"^RC 
Àl

FI:hia.r about l0 ro 60% oflhe.àinfall tècciv.d dlring nrfl
,.,r.;s "rrface ruroft The lcss oi in.idcil $inlilLas nLr.ll\as ie{h"d through

trflFpnàreldr.l iomine inLo cyebro{ rêÍaces lnJ PLdting t"hniqu's Aicf 7 }eas
r,inhntrion.thèrunoifwdó4%and9ír;lèsslnler.à1'hór'ilsplantcdEsPect!ely
riih trdl,,rr,rcdnd?drl.,!risufaidà) ann /-.r.í.rnr r?r"'ellart íltil lpLl) uran

:r:t ofrhe Íca $tthoul aces.

\i l'!l.hlins, sevcnl lÍds.l 1.rí reÈ: ntf. pltÍaj ir !riL'r rre's The

:rlnnmre oit,da4zrd dr1.i.l,,furrr! rsrlxidrr !nd rr'rtrrn irrt"'rl'/rr (lpil

li,Lirxi.':ccll.tt \hcn plrn(tl! in c\.lt tr L.r!r..i

lhr fd li rnr.ncc rl /-.r.d.,r /r ,.r,rrl" Ll l lti ) r'ijr rr'f'Í ri rt'L!'re run

..1 {x5 rrtlrro.6 D.alr'r...,a,/,i'/.,rJr' {srlinlil lnc r'xíi for llrs È

r:ilabir LlÉr ficrc \À g.od urrd..{o.r) -em\ lh 'rrrcc 
r'e.l;r!5 nnd olrc' tlanls

:fJr ó gn$cs lnde thc hilIpiL lhc trlLd.r $orc-!_alcxrid'r Sxilcd:rls noti'
r,r..l. lr ihc charoc oltfccs lor cofsedali.n ourfDscs l( ( 'rl'Írtl lrrxt tlrere bc

! \i uidd*roEr Sr.\1h ol flats i'r .sn'ri.lion silh ihe i
.i:i. mll\ r.du.e run-.||

| .is xnl rellrs DILunltltrLs tè.s all xr.hrrng nr. sj' ": i: n{

(ndiions beL.\ ll0 rnr F.r l.:ï. t.cs \nl
!rd \ilL r.ducè !i.lis. Rlo.k fl.nrtg ol
..i ir resj.nslvlth afnurl uinlilllcss Ilrx.

coJ.tcrc \ irlr li.ld Ío|s lof
tr.!: rorki rlr.rciore bc

!00.rm r11h.r lhft PLxntLng
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APPENDLX A

SAMPLE APPLICATION

FOB ASSISTAN;E ià;EVELOP A CATCÈIMENT AREA

. r :,: iaÍ;neÍ: or ihe cai'hmeil "'"" ïJ-",*""ï"1",ï'":'',1,'",'":

^i' ^ 
"' " I' .: '"'r': r"- .1 :;:;.,," ' "';' ":j "!,,_-",1..

: -' o"o. .-.o ',":."., .. ....""
' . .'t,.. - "" S "* 

b" "d 
A 5l Lt'h "p 

or r'L

ilaÍre oí rhe Assoc'al'on

Toral .!mbcr ol shaÍêhordeÍs

r thc catchmeni 3íea

Nrmber oÍ m€mbers oi WHA

Llsr oí a rhe shar€ho!'ers
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6 Amo!nr ol funds HêLd bv the AssocLaion

nre Manasemenr Comm {e€:
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APPEND X. B

SAMPLÉ AGFEEI.4ENT

Harvesting Associà1ion and
Project, Dêpt of Agri6ult!tê

199-ri s agreemonr has iake. pac€ loday tne
.Í\!een shareholders ol catchmeni area o1

ihe Area Coordinatoí oÍ Deputy D rector
r,farer Managêmenl Proiecl who w i be the

'e_ srpary d1dr_eD€FaIÍé_r orÁs (rt-F o qt

second pariyro ll s agreemenl

!'lilEFÉAS ihe Landowne6 01 thê above nared vl dSe waót to e.t thef
catchment aíea developed ihrough the Cootdinaror or Depurv Dnecioi and

the Cóord nator oÍ D€puty Director has agreed to !nd'"rl3ke th s asslgnme.t
r is asÍeed upon between both pád ee lhal:

Th€ coofd nator or rhe DepuiY 0 Íectór \{ nr€paÍe th€ de5 g. íÓr rhe
propos€d calchmenl êr€a and (s rêlled construcl Ó. and fstaLalons
Hê wilL pÍepare a. esl maie of Íhe work to be do.e a.d ihe r€nra .ost
of impLêmenrs to be lsed. H€ w Êro! de io th€ shareho ders fiêe oí
chaÍge such technica advcê as necessary íor dav.lrpnenl of lhe

Masons ànd LabouÍers wlr€íc nêeded wi be aÍ.ànscd and pa d by the
shêreholdcfs ol the calchíant area as peÍ ( Ès ro olheÍ OÉwM c vil
works n each prov nce.

2

3 Whe.e thê cosr ol mateÍ aL roí a part cllar puccê stíu.l!Íe exceeds Fs

20,00O Íêcovery ír.m the slrêr€hold€re oí lha cai.hnrlnl ar€a !! I be

oade as per Ílles íor ódr€í clv wofks undertaken under ihe OFWM

.1 Cosl shênng on thé !sÊ of iÍacloi5 and implemenls 1oÍ nechdniscd
earih moving oPerat ons.

ihe CoóÍdinator oÍ 1l\e Depuly DiÍecror will estmate the
numbef oÍ Íêcror holfs rcq! red Íór and íormlng, Lrc ud ns
eve lng, bunding and eafLhNork Í.r r€servoÍs aód aÀ...^ied
with olhêr civ works. Íhê b€n:f c aÍies will póV ln advance at
a subsidis€d Íate oí Rs 20lholr oí tàctor rtnnlng wher€ prolecl
ÍaciÍos are made êva Labló.
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Look air.r the natcr al pÍo!r:.n í'rlhc cv irrrl 'ril 

leeD

recóíd oÍ ls rcc.pr arl d rp..a

K..p ÍecoÍd ol ihe pLanls ánd gÍrsses Í"clv€l a1'ld qr'lr!1'd

The coord náiof ór lh€ Deputv D r€cloÍ oÍ hls

.esronsble for any damagê don.io.ÍÓps impeme'ts or "! Fr'p'rv
,q È,ó1 ,"ó dê

óoiq - ol ,

I a d'sD!te ór dÍí€rÈnce oí opnon cá'rot b' eile'trv'v Írsovcd bv

rh€ membeÍs oÍ ihe wHA bv ihemselvcs, thÈ dP'rson or trre

.oofdinator óÍ the Depury DiÍe.tor willbe bÍrdlng o' ih€m

Íhe shaÍeholderswil beícsponsLbero miiitanrhe n'r"ê strucruÍes

nsta Led ioí an eÍfêctive waler harvcst ng and

i'"-,n "r 
,1" ol*" -a t' 

" sÍáss€s plantcd ior rhe deve opm'nl oí

Names oí thê sharchóLoeÍs wih ihe I signrtrresr
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APPENDIX C

SAMPLE SURVEY FORMS FOR

AN AREA APPRAISAL
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Probléms oí rhe Socio EconotrY or lnfraslÍlcttre in rhe calohmÊnl nr oÍdeÍ oÍ

Field Íeam s Vlew :



). PRESENÍ CROF PitoDUCÍION IÍ\J
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MAJOR CFOPP N: PATÍERNS -:

CATCHMENÍ SIÍE
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Próblems of ihê gárani cob nroducii'n on Lao?rlbff!ln
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2.2 Baraii Crop lMehfa)i BCIMI'

MAJOR cROPPll\lG PAITEFNS -:
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MAJOR CBOPPING PATTEFNS
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ANO RAI]CE AqÊA {BANJAK)IN CATCHMENT SITE.

L vÈ,iuLr P'unucr on irr BJnjrr Arer.

PÍoductlón oí Írees and ELshes 3fir P.sluÍe and G.assês in the Carchmênr.
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Trêe, bushes, Pasture or Íange

catchment iÀ ordêí ol PriontY are:

Liveslock PÍoduDti.n in ÓrdeÍ oÍ Friorirv arel
2.

j 
31d Íeam s Views a6l
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3.1

PRESENT FOBEST AND ÊANGÊ AREA (BANJAI]) IN CATCHMENT SITE

FoÍêsl, Ranse and Lilcstock PÍoíl!cr on ir saniar AÍea.

Producrion oí TÍecs and Bushcs afd PastuÍê and Gfasses in the Calchmênt

PÍesent Cónrposit on oí Tíees, B!shes PJstuÍès and F.nge ir the Catchment '':



Tiee, bushes, Pasture of ranso

cátchóênt in ordêr oí PÍioitY a'e:
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WASTELANDS, ROCK OUTCROPS (WI]) AND WETL,ANDS IWW T 
:

Bo.f OL .,.ps rnd Wetlèfdt in ihe Catchment,

Problêtrrs Jacln! thé use oí $e Wastelands (wR) ard lWW) in thê catchmenl in
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APPÉNDIX D
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iiÍÍrces 80 êc @ lOhrs/ac @ Rs20/hÍ
rC.c @ 30 hrs/ac @ Rs20/hr

54..@3hrs/ac@Rs2O/hÍ
@ 2ohrsrkm @ Fs2orhÍ

r6,000
24,OAA
3,000
r,600

7,000

aa,000

3,000

126,O00

-:::-'i: :-:-, L pantiirg b.si.slo.7,000 frulÍees
-: ::: O rsl o,hr
-::r- :: ::.:Ê.re cye bÍorv l€Íac€s íor 50,000 rorêslÍêês
:: :i-..:@Rs]o/hr
::: :: . :1r lru t lre€s @ 10 tr€es/hr @ RslO/hr

-::: _- :: : :.' ío.eí r.ees @ 50 1r€cs/hÍ @ nslo/hf

::::c rted !íith 44 sp ways/dÍop strlcturcs @
: si.r!Jèy'drop sLructlre @ Fs100/ma.day

: :r-:: .n oí lrie slred @ 30 mandavs ol abolr @ Rsroo/mandêy

''..ran .Í.ns tll HsJ oloièc
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APPENDIX E

SAMPLE PROGRESS RÉPORT
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APPENDIX F

FORM FOR WATEB BALANCE
CALCULATIONS
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APPENOIX G

for Forest Trees Developnrenr in Watêr

1

2.

Toots and Inrplemenrs Used in Forest

care in Hêndtjng NLrseÍy ptênts

DifÍefent p/anting Materiats for ïrees
Ptanting A Forest Tree

ïraining of poptar Trees.

3.

4.

5.



Tools and Imnlernents used in Forest Nurserv

Pe;s & Ropc
lll

Planting Rod

Sprinkler

I Iar'rd 'l rolly

Caiii (Picl( A\c)

Phàwarc rfhndlioe I F

Belcha (spadc)

Shalel (Khulpa.1

J.

Scibsol



CARE IN HANDLING NURSERY PLANTS
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Different lllantins Materials For Trees

Seed
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Steol Cutting

Root Cuttirg

A plent rvith rout hlll

DeciduoLls Plant \\ithout roots

Plant efo\\ n in edrlh.'n pols
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Plant growr in plastic bag
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Planting a Íbrest trec

plant ln the centre and
at the same levelthe
In 1l]C I Lll SCfy
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' ':-: die soil witll tlle heel ofthe



Trlia irrg of pup la r trees
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l-irst stage aï'tcr lf ansPlllntin{
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Second slage l/i bfanchcs
renoved (eqe 2 year)

Tl]ird slage halfol'lhe branch.s
fenroved (age 5 ),eal)
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