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SUNt·1ARY 

The contellts of this r eport are split up into three 
secti.olls: the Urst t1escd.hes the fanning systems in 
Knchld. Dist:rict O!lU is follolv'cd hy suggested groupings 
() f ( n r III e r s w:i t h s i III i I. (I r s .i. t tI;'\ t 'i. 0 n S Cl n d 11 e e d s 
(H(�cnIlIIllPIHlati.on Doml1ins). The third secl:"i,on provi.des 
su p,ge s t'.iolls [or experilllcn ts unrl, to a :teaser exten t, 
demonstrati ons ond extension to meet th e needs of 
farmers in the district. 

This report is the result Ol u CmHlT style diagnostic 
survey' 0 r: fanning pnlctices cDlTled out in Spring 1987. 



1. F1UUfUlG IN KACIIIIJ IHSTRICT 

1 .1 INTRODUCTION 

The K(lchlti. Plain lws 311 unenviahle reputation 38 one oE the 
hotter;!: "lid dr:L(�sl: plClcp.s ill Paki.��lnn. The rel13bi.l:i.ty of 
r3.1.n[(111 in the lltstrict ia as poor ns thnt (If Nnsiraoacl, but 
I:he whole arc() i::; "regu1or1y" flooded by lII[ljor el v ers nnd 
hill t o r rents Hhich flow o ut of upland Ba1uchistan. 

The cOlltrihution that rai.n f a l l  lIIolu!8 to agric ult ure is 
normal..1.y veq 1. ilflited, aJl:hollch :Ln f:OIllC )'enrs Jt nmy a1101-1 
more tlme.!.y planting or make n :1IIIn11 IJllt Bl.grd.fic()lIt 
cOlltrJhlll:ion to U1!:oon [\1\(1 snl1aba C.,""PIl nl: sensl.ti.ve stag!"?!l. 
A graph of the rnillf .. d.l rcLl.uhi.li.ties [(H' tile thn:?c u;aJII 
s u bdi v ifdo n s is presented in Annex AI. The ba sis of 
agri c u lture o ver 1II0St of the plain has c hanged Little in the 

laRt one hundred years. Obvious except"lolls to this 
oiJscrvnti.oll are the large perenni.al irri.gatiolJ di.versiolJS [)t 
N<lci lIemlwor-ks Rlld Bol3rt Weir; a port.ion of Jhnl �Iagsi Tehsil 
also receives '-later- ft·olll the Kirther Callal. 

Temperatures reach illto tltl! 50s in �t1I11I1J(!r nnd are accompanied 
by s t rong seasonal vd.n<ls. By contrast, al though mean minimulII 
teJllperatures r are ly d esce n d  t o  z�ro, fro s t s  d o  occur 
infreq uently ill the period f r om t he e n d  of No vember t hrough 
t o  the end o f  Jan uary. The s e  cold s pel l s usually have a 
s er:lous cons eq uence for croppers. Nenn lIIonth1y temperatures 
and lIIean lIIaxima and minillla a r e  p resented .in Annex A2. 

The ecologie s  found in t he plain fall into the following 
subgroups: 

a. Perennially i.rr:Lg3ted areas :tn the mid plain - Dhadar, 
en viro n s  of Silli, and eastern Jhal Magsi. 

b. Flood i r riga ted (sallaba) and It few rainfed areas 
(kushkaba) ill the midplain - Lehri� Hlthri, Belpat etc. 

c. The western piedmont, which ,vas his t o rically the main 
irrigated portion o f  Kachhi , - Sauni, Shoren, Ghaudava, 
find Jhal �1ngsi. This area also has cons i d erable sailaha 
and kushkaba cultiva tion. 

In f rasLructure in K3Chhi is p o orly developed and t he majori ty 
of villages alld small to"IIlS are reached by d i rt road s ,�hich 
are rende red impassable in the flood season s. Tribal IHe 
remains fundamen tal to the people, hut although there are 
p o werflll snr durs, land ownership ls more common thon tu 
neighbouri ng Nasirabad. Tribal chtef�: lIIay be wealthy I but 
metely being a landolVl1er d oes no t necessarily confer any 
material ad vantage in the harsh condi t ions of the plain. 
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l.2 IIOUCATLOII $YSTEtIS 

I.  2. I 

TIIC (;:trm lng systems of the disL;I-.ict :ll'e r·l!lotiveJy sill1ple, 
0111.1 wcll mlflptcll to the ellvtrOIHnCIIL;.  Tile"! r:l()od water f�lrll1ing 
proctJces are little chunged (rom a century aBo, althouuh 
nttclIIl'ts have ueen Illude to harness "molleru" techllology to 
d·! ver'Unp, spate h'ot(;!r. !rrigatell Cl"'JPIl.ing hns uecome mare 
extellslve due to construction of t,-IO weirs ut llolo lI nnd Nari, 
<llld Inorc recently due to clectrification, wh1.ch allows water 
tu IJe )lulllped ('·0111 shnl.t(J\� sm-foce wel.l.s ;Hld the III(lJ01" r"ivers 
(In willter). 

Uoth the SllI<l.U ,Hen of .tITigater! crops rLln! the extensive 
flood wnter sprc1.1d:l.nt: �:yste," Ilre intenl-a l purts of this 
111 f:nlst,·uc tl1l-e_ 

I. 2.2 I'crcllrlLuL i.rr"iClJtioll 

Perenlli ..... l i. rrlgot loll hos bel!ll carx-"ic<.l "ut for cellL;uries olong 
the weste l"l l piedmont from SOllni-ShorOIl to Ghontlova and down 
to .ltlhl Nagsi. I-Iater I�as pumped from shallow l�cllD uslnf! 
Pers lon wheels, and there ore still mnny more llnirnul powered 
wel.t.s tholl lIl otorist!d ones in use todoy. In Shorall there arc 
16 III1.luml powered wells cOltlJlored to 3 di c�l cl po .... el·cd OJlC�. [11 

these orens the cost ami di.(ficu lty of UCCf!SS Uleal! thut water 
costs COli he very high. The water taille depth vurlcs (rorn 15  
to 2Srn all/I cOS!:S o( 270 R!i IIIH hectare (Ito WS/t-l) tire quotml 
per 100nllll i.rrip,ntion by fOi"rller9. In thes() case!;;, irrigation 
must inevi tF.lh .ly \.le suboptimal for hillh os well as low value 
crops. 

The vil.lages of the WeSlel"ll atl-ip !mve therefore depended 011 
o net'�ork of some 30-35 springs anti di.versions whose sources 
often lie more than Skin upslope ill the llIoUlludns. There hos 
beell sOllle confusion III descr ib ing th'!se sources as it appeul's 
that there nre oJlly a (ew true kal'E'l',eS, the remaindel- \.leing 
Si>rilll�S. The Iwtcr shares were or 19.i.lw.l.ly ueterl1l inerJ ill 
proporti.oll to the InbulI!' or cosh givrm to construct the 
I�otcrwol'�; �l\Ibdivl�inll of Imtex- slw[·p.� IHlS II<1ppened s ince OH 
hHllily 1(11111 holdi.ngs have (raUUlc lltcd. I-Iatcr shares can be 
sold , mortgaged or traded. ullt the agt'eernent of the othcr 
s ha r e h ol de rs is often requ i reu. The water manogers 
(Reis/Arbub) no\� llSC watch es to timl! the d istri bu tion of 
water; In the past there was an amnzinr.ly accurate system of 
timing shares by the position of the sun (by day)  <lllrJ 
rJHferent constellations by night . 
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Nenr tu Gllo 11 do V;l i.tscJ.f:, there al"'! 1II;IIlY channels tcadtn/t 
wntl!'" [1'1)111 the NlIl ... ;'ll\e! Suklcji rtver�. Ev{�ry year fllrmenl 
CUII!ltnl':L i:CIIIl'onll"y IU!inl tl) J iVC I"t I:III� \�<ltel' [I'!)III the 111(1111 
clinnllf'!I., :'lnd the:,:<c IlvrltlOlJ.Ly do fLot nurvive the August; fLoods. 
!'Inny cllnllllcl$ were 1I,llr·!d by tiLe IrrifJ�lt'i.!)1l llepal'tllLent in the 
1960's hilt there 111.l� II!!erl I.l.ttl.e flu"tlar! .. off.i.clnl. illVolvclllcnt 

(IS pruposnls for lIlajor wfll."l(s were 1'I�.iE�cted oy some Sord;:lrs 
wllO w,lshed to restl":lill Goverument J.n[J.llellce. 

There 1s a "Reis" fOl" coch COIllI!IUllity Dud DS I:riou1 
idelltit,lcs arc pllrticulnrly 8tl"0llg '1.11 this ::treo, each tl"ioe 
wlthlll n vilt.,gc IlsuDlly has 1ts OWIl wl.ltnl"coursc. 

Fur both well [lud sprillg supplies, the [.Lows aloe at theil" 
lowest III JUlle olld July. The supply over tlae wlnter 1Il0uths i3 
the greutest rall(l nccuullts for the p.·cdomtnonce o( wheat, olltl 
cucurl)it proc!lIcti,I)II. Seven! IntC!rrlll'tloll!i in Imtcr delivery 
ft"om rlv�r di.vct"sion,c; occur nf:tel" floods :'IS It COil t.,kn {l 
101113 U,lIln to rehuild � \�('dr oml tr:;;a.i.n the percIlllia1 watt!l" 
hock to it. 

A !lewer system of JluHlping hos been 1ntro,luced by the Nawnh 
Rnl�(\III: .Ilesel 011<1, lIIure recently, electric pU'oIeret! 
ccutri[ugul [lLllllpS are elllployed to pUIllP water (rolll the Nor.! 
rlver os 10llg as there is sl Iff:ic:l(!llt flow. \�ater Is usually 
ovaUahle from Octoher thl"ollCh to the end of April. Pumps of: 
20-(IOk\� ore lIsed and <lr� exclus1.vely adll1inIstered by the 
IInihs nlld rc1s ot' the Haisulli fOlllily for lCllilnts. A total of 
About 200U lI:l ts cbimed to be irrignt,!d. pl"illCipfllly 011 the 
cAstf!rn bank of the Nar:i at Mithri. The Jl urnps are rim for 2/, 
houc:; fI tiny on<l incur electricity chal"f.�C!s mnouriting to 24,000 
Rs. per yenr. A 1,0kw pwnp 1nstallotioll lIIay CO:Jt around 40,000 
Rs. out this can be pflid off in on£! year by the production 
froUl 50 11£1. of melons. One such purnp mi.ght set"v Ice between 
100 ond 150 Ila. of melons. 

Oe[ore it was washed out in AUgU3t: 19B6, the Holon Weil" 
suppUcrJ water to {',8S0 lIa. on the lcft und right hand banks 
of the rivcr (approx. 80, cusecs). No \�ater charges ore polo 
or the farlllers and the distribution on the lefthsud bank is 
adJnillistercd by tile Irrigattoll Oepnrtmcllt (Vlladar, and 
Nushkaf d1$triIJutories) . The di:'3trHlItloll on the r� -' 

. 

appenrs tu be organised on traditio"" 1 
of z£llllimlars, although the irriBat: 
the head reach of the main channel. 

The area irrigated by ,w.te.- frolll the 
port of Kachhi adjacent tp Sl\.l'i, I)IU\ -, 
Is principally Cl wheat and sornhum (od 
by vor'ioblUty iu sIIpp1y IJt the tull 0 
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1. 2.3 Sailaba 

The Gandltn �Jyslelll daLes uncI< IIIJIIY cellturies and has provldeu 
the livelihood of l:iIC farlller"s nllt! tcn<l ll tsin the pl[lin. Lalae 
diversloll Gild lllljlOUlldillg bunds Here constructed across llloJ or 
flood'mys nlld Lheir ovcrspi 11 clmllllels. These blinds \"ere 
COIIIIIIUI1C1�Lly made and organised by the Surdurs, Reis anu Arbabs 
of the locaJi"ty; ,,,he re possible "perlllanent" earth embankments 
were lIIa u e but they were frequently wa shed out. Permanen t 
bUilds were sited Hhere [lood\�ater could escape down 
U".tulJtnries which flol"ed down to the Silld without iflllndnting 
:l l I y f :llId ill K:lI:ftfll. A :Jr�r:f)lld .'Iy::1 r 'lII rd" 11I11Id:1 W:I:J I11 :11l 11:;r'' ' ; 
these wer e made anllually Clnd bu.)oche<./ I ... hell formers estilllrlteu 
t l\[lt sufficient Imter hml beell infi ltrated over the locality. 
This sysl:ell1 81so ensured sOlJJr� equali ty of distribution [or 
dOlmstrearn cultivator"s. 

The Irrigation Depa rtment hus bui.lt flIany concrete structures 
Oil the si tes of ilflportan t Gnlldlws; 1II[lI1Y (lf these ha ve silLed 
lip so badly that they no longct" work effectively (viz GlJnzi, 
and �Iallgi ) or l:hey bias lvote r distribution to one section of 
tile cOlfllllurLi" I:y. A t Ni thri, SOIllf! flood 'va te!" passes dOlvll the 
distribu tion channels on the l""igllt hand bank as long as 
farmers do some desilti/lg (�ac" year. A rlivision 'veir at 
L(�hri., first constructed ill lq�57-8 nolV diverts the lion's 
sliare of spnt:e f101"'s to cultivntoc.=: with rights la only nne 
tlLinl of the flo,,,: thIs has Iwpperwd because of heavy silting 
011 I:he inside bend portion of tlj(� Heir. 

Tile old system of building and breaching bunds has recelltly 
been l'evlveu at /Iaji Shah llsing lip to 200 oxen for a month 
and a hnl f to build the earth I?fllballkment. The Pak-Gerrnan Self 
lIelp pr oj ect has constructecl a very successful ring dam on 
the site of an old Gandha at JaJal Khan, near Bhag . This 
enrtl! bUild has survived four flood seasons to date and is 
very cost effective in comparison to the concrete structures 
lIIade elsewhere. Even when big engineering lvorks are I"ell 
sited, the sLltation problem means tha t their lifespan wi.1l 
a1' ... 11Ys be limited. It is evident that lO\�er cost solutions 
such as those at Jalal Khan a n! 1II0re desi rable and that a 
restlscitati.on of t rsdi tional Gandlw pr actices, using slvifter 
techniques (such rlS bulldo7.ers for earth mo v i n g and 
c()l1lpaction) are very appropriate. 

1. 3 CROP PATl'ERN 

Detailed c rop calendars for all important crops are given 
Annexes 131-2. In gE�neral, the .irr iga terl cuI t i va t iOIl of 
cllcurb:L ts/vegetsbles, sorghulll Dnd wheat take s place on 
different lan d , each follOl"ing its O\Vll rotational pattern. 



1. Wheat (barley or onts ) -[allol.,r-wheat-fal1ow 
2. Cuc urbit s (vege 1:;'1 b.l.cs ) - [a llow-c uc lIr bi. ts- fn11ol' 
3. F:.ll1()\{-sorghllll1-fi1.Llow-soq�llllfn 

Cropping :intens:i.ty for irrigal:cd arens 1'111\8 at hetl ... ccn 90 nnd 
l 20 per cellt depclldi.llg 011 tile slIlall :,IIIIOI.lI\t of scquellti.nl 
croppi.118 of whest ond i\pr:Ll p Lanted fodder SOq.:hlllll. 

The hasis of flood irrigated DgricultLre is a mixed c rop o[ 
sorghum, ruling bei'll! and llIoth be.an (Plwseolus nconitifolius). 
This ls sown aftpr the sUlIlmer rains in July, August and 
September; thE' wheat i:U-l1<1 Ls small by comparison. Spring 
pln!lUngs of sorglllllll <1Ild IlIelolls are made whenever possible 
and rnpeseed sown after .Late s l i mmer raills is import n l lt in the 
westerll region and i.n Lehri. Cropping intensi ty is strongly 
determined by the extent, size ond number of floods and these 
factors vs ry considerably from year to yea r . Fanners say that 
there is all�ays a millimulIl amount of [loodHater l.,rhich allows 
them to bring some c rop through to JIIaturity. Overall cropping 
intensity 1113Y typ·i.c11ly ue be tw(�en 30 alld 1,0% of cultivable 
land: bm,ever, tlte Lnterw:lty of I'foduct.i.OIl on la nd that is 
well anti regularly 10J3l:et-ed lIlay reach 1 ,)()--lBO% \ofhen a sorghum-
1I111llg-motlt Ct"OP and an early sorghum r:rop ore grolYJI back 1:0 
back. 

1. 3. 1 Crops grown UJl<l(�r perennial ir rigatioll 

Wheat [or subsistence is usually the priority crop in the 
irrigated areas , although some farmers In the Dlwdar area 
grow sorghum fodder for the Quetta market as their principal 
crop. The mos t important cash crop is melon , followed by 
tomato; water me lons , S(IUClshes and gourds account for only 
about 10-15% of the area devoted to melons. 

1.3.2 Wheat 

Wheat is grown as. a subsistence crop under Liberal irrigation 
where possible. It is ra rely cut for fodder (Khasil) due to 
the importance of grain production. :\1l:hough ",heat may be 
thinned in Jnfluary-February the proportion used for fodder 
rarely exceeds 10-15%. Throughout the distr i.c t barley is 
growl1 speol fieal. ly as Cl sub�,titute f'Jr Khasil but ill the 
Dhodst- area 00l:S hClve been ,·,rit!ely il1l:rodllcf�d for (odtler. 

III the GallualY<.\ area I,heat J.S given 3-4 irrigations only in an 
attempt to augment the total cropped ar.ea in preference to 
maximising ylelds. 

Under sal labs coudttiolls wh0nt is SOWIJ only whell there are 
lnt.p floncil':_ narticttlarlv ·in lntR 1\1I11111'l1" ami Spntf"lIlher. Thl'! 



g r o u n d  i s  L e f t  sO llle 1:�Ir:� l l t y  d <l Y s  to d ry O l l t  h e f o n� s Olvi n g  il l  
enr.1.y Oc l:o b � r. .  U t h e  \�e H the r h a s  been h l) t t: e r  t ha l l  u s uCl I  a nd 
t he � o .i. 1 S l l I- m e C  has d Cl (!d o u t ,  t he I U lld i s  c u l t: i va t ed o llce 
w i t  I t  Cl t r a c t  0 r cl r ;1 \0{ 11 C li l t  1. v a t 0 r 0 r t r it d :i. t i. 0 1 1  Cl 1 h 11 1 1  f) c: le 
plou p. h ; wl l e a t i s  t l l e l l  � ; (W!l b y  " lI a l i " -- Iw i n g  a d r o p  t u be a l l d  
l o c n l. p l o u g h  t o  tl r i. l l  t ! ; �� s e e d  i l l t o  mo.i s l: soi J. i l l rOlO{s . 

/Js Ul) l l y t h e  fa nne r R  h C f)8<i e a s t  O ll t O  lIIo.L, t soi l o n d  t he n p l o ' I B h  
i n  t h e  s e ed u s i n g  e H he r  n n ill1s1 o r  t l.-a c t o r  d r a wn p l o u gh s . 

T h i s  lIIe t hod i s  pcefe r red o s  1. t i s l e s[:1 I n iJol lr i l l t e n s i v e . 

The o l d  e R t n  h l.i. s h e d  p r-ne t i c e  of selec !:l l l g s a ll d y  c l a y - l oH ll Is 
for IV h e ,l l: P C o d I l C I : i. O I l  p e r s i s t s  as t hese s o i. ls H rc l- ec o g n i zed 

Cl S  I Ja v .i. l I g  I: h e  be::� I: mo i s t u r e  r e t e n t i o l l  p r o p e r t i e s . Hhea t i.�; 
1 I 0 r llla l l y  o n l y  S OlVll n f t e r  t he plo t has he el l  i n u l l d a t e d  t h r e (! 
t i lllr' s . 

1 . .3  . 1  Soq� h(J," 

I r r i ga ted s o r g h ulII 1I::1 S Cl h ig h  v a l ue when 8 r"01{/1 flS fo d d e r  f o r. 
t h e Quetta ma r ice t . Seer.! :i s b r oadcas t; a t  re l a ti v e l y  h i gh seed 
r a tes in A pr i l  a n d  p r o v i d e s  fodde r fr olll la te May t h ro u g h  t o  
J u l y .  

The mai n  c ro p  o f  so.tg hUln. i s  s own as soon a s  pos sible a f t e r  
t he fi r s t  s limmer f.loous , w h i c h  mea ns a .f: t e l� 1 0- 1. 5  days i n  J u l y  
a n d  e a r ly A u g us t .  I t  i s  a ma t te r  of i ll d :i. v :i.chw l ' s  p r e f e r en c e 
as to whe t her sorgHl Il1J .i s m i x e d  with pu lse seed s and b r oa d c a s t 
o r  w h e t he r  i t  :i s d r i l l e d  b y  l o c a l plough followi ng the 
b r oadca s t  o f  pu lses . to/he n  a l l  seeds are broa dcas t toge t h e r  
t hey a [-e p l o ll g hc( [  i n  h y  t ra c tor or b ul locks . Wh e r e  farme r s  
ha v e  r en d y a c c e s s  t o  trac t o r s  n n<l 'l r c p r e pn r e d . t o  p a y  t h e  
h i r e  c ha rge s , t he c ombined me thod i s  p r e f e r red . I t  i s  r a r e  

for the se c r o ps t o  r e c e i v e  a second wa t e r i n g ;  fa rme r s  p r e f e r 
to  ex pand t he acreage Hi t h  s u bseq ue n t  s tonnwa ter . 

S o r g h ul1\ s t ubbles f r olll th e s ummer p l a n t ings are d e l i b e r a t e l y  
le f t  i. n  t he f i eld t o  ra toan. i f  s pr i n g  r a i ns p e rmi t .  When 
s p r i n g  [ loods m- c s\l f f lc i.e n t ,  w e l l  Im t e r e d  s t u b b l e s  a r e  
p l o u g h e d  I II a l l d  n c lY s e e d  .i s b c o ;] d c f.1 s t  o r  d r i l l e d . 

T r a d i. t i. o lla l .l y , ra t; () O I l  c r o ps I�e r e  l� i. 1. t e d n l l d  t h e n  f e el [I S 
f o d de r ; 1 \000{a d a y s , mos t :i:� fed , c ho p p e d  Id t h  s o rghlllll s t nl lY . 
b u t  sOllle i s  t a k e l l  th r o ug h  t o  grain i.f fa rllJe r s  t h i n k  t h a t  

r e s i d u a l  lJIo l s t u r e  a f ter  r n i n s  a n d  f l o o d s  i s  su f fi c i en t . 

1 . 3 . 4  Melons and other cucurblts 

He loll c u l t i va t i o n  is r e po rt ed as b e i l l g  of  poor q ua l i t y  i n  the 
Ka c l t h J  Ga;�e t t e e r  of 1 904 ; si ll c e t ha t  t i llle it l}[Is be c ome a 
1I\a jor. c r o p  t i n d e r  pr! r c ll n :i a l  Cl nd f: looci lm te r  H n d rece n t l y  0 11 
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,"eR j. luu 1. lIIo l:ll:nrc ar:l'�I"  i r r ign t l llll " DIJ I "i llg l l lc l.nst tf'l! yent"s 
the n';I"(::1nr� 1t�IS c:qmllrl . !d t:un:, i,rlernh l y .  \htcrmct oll�; itnd u l l r c r  
c llc l I t 'h i, t ,'-l : l f l:!  1.ess \� i d .� L y  gl'0I4Il dlle tl) I.'C:it ," Lc ted rrF.! rket!:; . 

HeL'JIIR an'! W�IIf!l"n.t l y  g,"mm fill I"�d�lcd I",'d ::;  , ,"der tt" " .lgnl:ioll 
1111\1 :) '"'! wa tel'f!d v c r y  li be r,J 1,I.y j 'l t he IJhn d.:n' ;) r�n wile re l�;l te r 
J.s v i ," 1: lIn l.l. y " [ree" . Uy C()lItnl�t: IfIC .LOll� IJ," )WI1 un ]lllll1fH!U \mt�t" 
nre ])I"()duc;cd I Inrler Cl IUllcll s t r i c te r  regimc . 

ltes ldlln l JIlu i ,'ll;ur(! cropping I.s pnl c t lc:ed j u  t h e  IH tllr :l arCA 
hecr.uln(! W:lt . r� t '  .l.s ord, ), U v,1 1 'l nhle ill ti re  lia r !. r iv e f' u u t i l  t;he 
end o [  A p r j, l .  Normn.l1.y 2-3 l l' r i g n t lnlll: :,I 1" e  G i v erL  b e t w e e n  
"tnll t i n)! i L L  Fehrllllry 1 1 0 d  Nll n;lI . Pnu l u C I  i v l ty uppcn l"!i to !It! 
e'md 111 t l d �1 !'l y s t P.1l1 a:J me lu I 13 o r e  VCI'y Bood e x p l o i t e r"s uf 
sui 1 UIO I.Si:III"I'! n lld dl�vcJ I)I! e:< tp.llsi.vc root :';y!ltCllm" The qllul'i,ty 
o (  tlH!Rr: r l l8tO'I3 olso flppC8rs to be good , but: they UO 1I 0 t Iwve 
the physicn..l size of their i r r 'lgllted c o us j ml .  

'I'UJiH 1'P'!) ,i,d IlO .i. lIIoi::;tut'l! ,� y�tern parallels the trud i.tioll<.li Cl!>od 
.... tl t � r" c lI l l: i v l 1 l : i o n  o J: m r. l O Il S  011 OIl{! l�l� h nH 1 r y  o r  �1(l I"ch 
f: I U" II I IIr, . r:l nll!�l","l ndj:lI,:clIl: tl) the I t' r i t:!!!;cd : lre'l.'; .... i l l  lint 
p l,nllt I1IC J OI1R i f  t l tl! r:ljl1:' n r l"'i,v� latf!(" 1:11;'111 ;�fl Fehl"ltary a s  
they bcU,eve thot they canllot comp,.!t"! i, 1! tht! marke t :  lh,�y 
p o i l l t  out t l w t  l a t l� Jl 1.;'1 I \ L: 'i.Jlt:� n re J.es,<J j)l'od l l c t iv(! b(!CrllWe th� 
hcat n [  �\;.Iy :lIId JLI I IC a f fects t h e  plfllll: I.It fill cHr.lie" .'� l:nGe o C  
(;I"ow t l l "  It(Jwev{!l" , i, l 1  Lchrl.,  I3l w g ,  and Shonlll the local lII,u·ket 
is s l I ( ( lc ir:n t l y 'is() J .:tl:ed <11111 strong 1:1) n l 1o\� I'hlllt.i ng tl1to 
ent" l y  A p r il. 

TOllI(l tOCS ( I, Hlll Bhnl1U) ,zrl"C the IIIOS t 9j1ct,': :lol U:;ed cr(lp(s) growl! 
ill the nre;) . Agail1 , t h e r e  is c o tltl:l d�p.1t,lc v n r i a t 'loll  i n  
plol1tll11� t ime flepcnclLIIB 011 the i r r:lZf) i; i,!}1I �lIpply <:l Ild lIIarket 
s.ltll(]tioll. 1.11 Kot !�a ls:H1 i/Mcrgllnr profl L1'.: I:i.nll 'l.s oi.rued at the 
Iflte .hJ/lI1Ul"y-C�l r 1 y  Fehrun r), lI1u rket J.II (l'.I.�t l,1.I \�lrere pT"ices may 
be uOllh.lf? those ill �Iarch . In lIearhy tlusJTka£, transplonting 
ollly tnkcs pl[lf':e i n  trltc .JHI1I1:;1 f)'/Fehrunry; t his is nlso true 
o[ tomato production ill the more cut-oH locflUties , Then� 
may be SOIllC value I.n t he elld of seasoll lIIa rke t ( to early Nay ) 
before till! It,U l  prouucerl t0I1111tOP.S h i t  t i r e  lIIt1 rke t .  There arc 
o Pl'a!"lwtly 110 r"rmers productllg s p cc H i c n U y  (OL" tlr.ls niche. 

l . ,1 . 6  HInor CCOP�I 

C i t rus :lilt! r1l'1 I1l\o a r e  gr OIn! ill  t he 1)llild a r  ;jrp.�) "1 nl! ill  the 
gllnl ctll3 o( Snrdurs, but ;)s yet are tlt)t imporl'l1l1t cOllllllercinl 
croJl!>. Vegc t:,I Id.e s slIch < 1S qp.lno c h ,  t1t l r d p ,  !'rtd i.::; I I , hri,l1ja.l 
(egg pln n t )  "lid lndy ' s r::i,llerer U l" C  gl"Dlm 011 slIIa l l. ( 1 ) . 25-0 . 5  
I [a . )  i r l' l.gill:f�rl p lots I:hrf)Uuholli; the d i,t'l l r i <": t : t he IIrOdUCP. i �  
nor1tl::l l l y  comJ\lItled 011 the fnrlLl 01' 1tIa r ke tr:d locn.L l y .  



1 .  3 . 7  Fodu ers 

1 .  J .  7 . 1  C e l l c r :] J 1? � ll In rl(S 

L i v e s t oc ic iJ r e  3 c r i l: -L ccJ.1. c Olll IW I IC l l t of t he b r fll i l l g  s y s t �1II i l l 
K n c h l t i .  lis n c O l l s e q u e l lce , f od d c r s ::Ire of  g r eCl t i fll jJ o r t n l l c e ; 
t he c ho ic e  o f  fod u e r s  i s  110 t  i lllllH�d i 8 t e l y  o b vi ous . So rg h um 
s t rn w  i s  t he Ill!] ·i or source  o f [() ,l d e r  i n  n I l  b u t t h e  f u l l y  
i r r i g 8 t e d  Fl r e a s  ( D h a cl a r ,  a n d  a d j n c e l1 t t o  S i h i ) . T h e  
p ro d u c t io n  i s  c o ns i d e r e d suf f i c J e l l t i n  all. y ea r s  n n d  sOllle 
f a r lll e rs  s l: n t e t ha t  t he r e i s  e v e n  t oo m uc h .  Hh e n  poss i b le 
s o r gh u lII s t r ::lIv is s u p p l elllc n t ed w i t h  p u l s e  h: Hl l lII wh i c h  s t i l l  
c o n t a i ns n p r o po r t io n  o f  ntu n g a nd m o t h  s eed a f t e r t h r e sh i n g .  
O t h e r  s u p p l e me n t s  in c lu d e f r e s h  C l l t  s o r g h um i n  I'IB Y a n d  J u n e 
a n d  n g a i n  i n  OC l: o b e r- De c e lfl be r ,  r:l n d  r a p e c u t  f r e s h  i n  
N o v e m b e r  t h r o u g h  to J a ll llo ry . On l:8 D n d  ba r l e y a r e  C Ollllllon  g ree n 
[ ad d e r s  i n  l: l t e  i r r: :i. r, <:l t e d a r e a  :1 I 1 d c o t t o n  s e ed Im s t e  i s  
s Olllc t :i. llle s l .m p o r L e d  f r olll S .i. n d . 

1� [l jJe f o d d e l' i. s  g r o w l l  0 11 t he S'-:lllll� J rl ll d s  o s  whe n t  a n d  i. s  
usua l l y  g 1  y e l l  two i n ll n d n  l i o l l s l)(, l ore s o w i n g : i l l  Lei t l' i  i t  i s  
a l s o  g r Ol·1Il i n  t he d e e p  b u n da t s  t ha t h a v e  illl P o u n ded mo re tha n 
a me t e r  o f  s i l t: .  The s e e d  rn t e s  t 1 !wd f o r  fod d e r a re lII u c h  
g r e a t e r  t h a n  ( o r  o i l s eed p r od uc t ion ; the c r o p  i s  n o t  s o  mlle l l  

har ves te d <IS l· h i n n ed so tha t o i l  c a n  also be o b t<l.i l led at the 
e nd  o f  t he season . 

II I  t h e  i r r ip,n tcd a r eas t he r e .i s '-1 g r e a t e r  n� l .i a l1 c e  0 11 \.,.he n t 
s t r m  ... , w h o l e  ba r l ey a llll oa t s . There is also sOllle l u c e r n e  
g r OlVll "ca r t h e  ma j o r  t Olms b u t  I t:  l' e p r esen ts n ti ny f r a c t i. o n  

o f  t h e  c ro p ped (l c l� e[1 ge . 

1 . .3 . 7 . 2  Oa ts 

On t s  [ o r [ ou d c r  were i l l t r ou uced b y  Nawa b Rai sani a n d a r e  
ma l 1 1 1 y  g r own i l l  t h e  K o t  Rai sa l li  / Ne r gha r a rea . This year 
o th e r  g r Olve r s  in the D h a d a r  a r ea are a l s o  g r ow i n g  o a t s  but a s  
y e t  t h e  pra c t i c e  has n o t  s p r ead f u r t h e r  s o u t h . Oa t s  a r e  n o w  
b e i n g  c o n s u med loca lly b u t  we re o r ig i. na 1 l y  g r own f o r  the 
Que t ta ma r k e t .  Y i e l d s  of g r e e n  mn t te r  a r e s i mi l a r  t o  t hose 
( o r  w h e n t ri n d  b a r l e y  (I t c .  2 0 , 0 00 k g/l l a . II f t e r  ini t i. a l  
s c e p t i c i slII , fn rlllers ! l O W  b e l ie ve l:I w t  t l te  f od d e r  ll ua l i t y  o f 
o a t s  su r p a s s e s  I-Ih e a t  a n d  ba r ley . Fo .LlOl-t i n g  t he r a ins t h  i s  
!'l a r c h  lII u c h  l o d g i n g c o u l d  be  () h s e r v e d , a n d  i t  m a y  b e  
n d v a n tageous t o  i. n t r od uc e s l ig h t J y s h o r t e r  va r i e t i es i f  t he 
c ro p a r ea i nc r e a s e s . None o f  t h e  fa rme r s  i n t e r v i ewed k n elv 
whe r e  t h e  o a t s eed o r igi nally c ame f r o m . 

1 . 3 . 8  Fallow 

A s i. g n i fican t d r. t' f(� r en c e  b e twe e n  Ult� a g l' i cu l tur e a t  t he t u r n  

- �"OH-



of t he c e u t u r y  <Ill I! t h n t  o (  t o d D Y  i ,<: ( O O Il U :in f al .l o .... 
prncu cc.'iI .  W i. l l l i n  the i r r'i ea tcII /lilt! cstl.l l , l i.::;IICd bUIlIJ.,t ur'eas 
t h e r e  .... rl.'1 :.\ tl>'U yp.:1r f;l L L o  .... pcrlotl a f te r  ench  productive 
yrm l- .  Th l l'!  pI':-ac t i c e i . :l  Jl(l I Ollger (olm d :  t i le Ollly ob v :l o l l 8 
(;t I l l , .... !l}'."l I.f'1II Clflp t o yC'd l :"1  Se:l.'ilI)II:,\ 1.,  F·)I' t.lu! ruo:� t  pn r t ,  the 
:;aUII:! CI'Op.'1 Ilrn / lOIJ n1'Ol.'11  < I ll thl! :'llllllC I n l l l l  ye/I I' n ( t C I' yC!n r .  
'l'hC!I'c ls 11101 1 1 1 t i.lll; cvidt!ncc u f  u;:Jcte,-ln.l nlld o t hc!' sui L bor l1e 
in(ec t i .on .i ll H le. lol l8 d u e  t o  6-7 y e n r ::;  C. I' O Jl p .l ll g .... .l t h o l l t  
rot;:lti,OIl .  

118 !J!?cd Imrll d i sI'!01!'>e!> such O�l sO l'gl l ull1 �lIl 1 lt a l l d  vc r t :l c i l.l. t lllu 
[llltJ IH H : t e l' l n L I� i l t :l o (  p u l s c s  u r e  c omlllo n i n  � Hl i lll "U 
cOlld i t 1.01115 , !mlllC rotn t i.o l l  ollll pllre seed s l I p p l y  is co i led rO!'. 
IUsillll popu l.u t"lolls Hlltl thc IlIJtm-c f)f: the flood r. p l' c a d l.l Ig 
pn t t e r rr seCIl1 t o  rn i  . .l i. t a t e  u go i n s t iff1 p r o v i n g  !'o t u t i o n o L  
p " ftc t i.r: C . 

11 nl l - O  e x r: e p t i. o n t o  t h e  nOli-use o( r.,llol� WIJ�I lIoteu in 
SOl i 1.'l h., I;ll l t: i va t loll '- I t  II .. j l  Shrl h ,  Ill1�'-� 1nllll hccollle!-l fn l.Loll 
n ( tt! "  (0111 '  ye:u·.':l o r  I :ropp i l l g .  Tllr. \'C)!1."l') 1 l  r'lI: t l1 i !l may hr. t l t n t  
the so l l  ".'1pf'd n l  Lst ."  u ,'  nrlmh i.s :J U I. l  :111 rH:t ivl.:! t rad ition 
t he I'I� • 

General observatiorla 

I n  genera l ,  tltere is v(!ry l i ttle use of Hiruprov etl H var ieties 
in t ld.s distric t .  Unde r soilalJD c:ondi.t"I,'lIl!l nothing ha� so for 
ueefl 1.lItrodIlCCc\ that compe tcs .... i t h  tlte locol vu r i c ttes . ThIs 
is pro lm bl y (lilt' to the [net that 01 l .lntrorluct"iolls hu v e he en 
selec tcll II I1t1er irriga ted c OI lc\i tio Il8 .  

The spcct 1 ' 1  1111 o (  Locn L va r te tles gt'O\�11 hns rl�d\lcr.d since t he 
turu o( the centul'y whell rrrO fly we re repurtl.:!d in the Gn�ettcer. 

T h e r e  nre cons l tl e l- " h l e  possi h l 1 i t ie!1 [ O t- sel ect :lon ami 
sc recning o r  the l o c a l  gene p o o l ,  o l l d  t h i s  co u ld be 6 
priority for the Ado p t l ve Hesearch IH-ograrnHle in conjunction 
with a appUed research institutiolls. 

1 .  /, . 2 Wheat 

Ulluel' in icot11}f\ the most c Ollmlonly mcnt j.onct! improveu vu r iety 
is �Iexipak wlrLch ha:; heclI lllu.l t i p l.leu 011 f·"l rrlls [ f) r  1I10llY years; 
I.t has alsl) becn t t-.leu by (urrners unC:e(" sullnba conditions 

nnd been fOUlltl t o  Le a pOOl' per forme r .  Plll�an arId Pak 81 can 
he [ount! In the irrigated lands hut are IIOt wide sp read ; most 
(anners we talked t o  were u n a w a r e  tJE the na llle s o f  the 
improved vl'lrj-eties i n  use . 
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wq�hooll w�� oh t:l i l t.!d ('-0111 the I)cp:l rtttrf"!lIt hy H:lI�;:J b R"ls.'1111 
illHl ltIu l t i p l ied bc[ore d i,str.lbut:.LOtl tll tCtl1l 1 1 t s ;  unfortunately 
\�P. m c t  I In Lcnflf lts wll() 110."'-: rJI�(1 r c  t k t l: I .hey uLi. ghl:  h u ve grown 
this v a r i e t y "  

T n  (;rlltll:I\�:t :1 l:n!HI: I l t tltlhr.o'" o f  v n l" ; e t i f"!.<1 ., n,' IH' l l t g  g'"O\�1I wh i.c h 
:lfe o h L n l t l c d  ( r oltl t h e  Uep{l l" t rn e u t ' s ;, e e d  ( ;,I f"tll a n d  f r olll 
(Olnucrs ' rt!.I.<l t Lvc� who ilrc to.ll(l nts i n  Nn �d. r:thll(l . Thus �lcxiJlok 
clIltivHfS , 7 1 1 ,  3 3 2 ,  P.m::ttl,  PakBl (llld SOllllol:i.ka can be (oun d .  
The local ( " i'unll t " )  hns been comrlet�l)' disploced i n  SOIllI! 
arc:]s <Jml t he h i.Uhl.y luco.llsed occ u rrenc e o f  ench choice i!J 
rCllliJrki.l h l c .  The 1lI0St cOUlmon 15 "tlexl." wlt.ich Is oJlpreciotcd 
f') I- i t .� t n � t e ,  y i e l d  I1 l ld 10WI!!'  i. r r i. ga t i, o ll r C 'l lli.relll c l l t  
Ctllllpnl'cd 1:0 t i l e  nc\�el,- nlst re3:ls tant vtl r.ie t le s .  

The 1t10�t <':01ll11l011.1y i. d e n t i fi e d  locol varieties �11:e rerJ a n d  
wh i t p. j  b o t h  fire long s t rOl�ed 0 1111 lod�e i. ( "high" doscs (+50 
kc/llu) <l r t!  i1 p p l i c d . N o  p r c f e r e l l c e  f o r  e i t h e r  c o u l d  b e  
determ:i.ned hy tlw i n t c r v icwillg s t u f f .  

Hcloll!J 

One va r i e ty of "'·'1.'111 \�ns rnc n t:lolled r.oILsi.stcntly by fanne r s ;  
t h is IIns hecolllp. kll OIW a s  Ral.snni alld i s  1) :1  L d  to lie t h e  resu l t  
o f  a n  .I.lI1po r ted I'\l1Icr'lC81l cu1.t.ivur e ross.�d wi t h  oliJ{!r Blocalu 
vu r icties , wll lch tlLclllse 1 ves were i n t fQduc: t iOlls f rolll India . 
J;)p"nc�c w;l te rnlclon !'Iced .is bought i n  Quettn a n d  i 3  pre fc r r.!d 
to Punj(1ld seed : the var i e ty normnlly grQlw 1s IISugar Bnby" 

alltl 15 trented ,dth t h lralll. 

SorglHltn 

1\ 1 t l1fJugh ( o u r  v o r- i. e t i e s  o f  s o r g lH.lut w e r e  n o t ed i n  t hl;! 
gazetteer of 1 901, , there is in principnl only one v 8 1" lc t y  I n  
ll.�e t o da y ;  th.l� is kllOWl1 vat'iously ELS " pum l'lI , " toori" o r  
"Imghitl. I t  is a dual purpose fOlh.er a n d  grain cll l t i v a r ,  
which has a vpry swee t  central mcd.!itern thot i s  eaten like 
s uga r  callc. I t  .. ppe�rs that this 1s all o u t breeding vuriet y , 
AS i t  IJl"t}duces cnLins of various cO lC'UI"Si for seed, the hest 
white-ura inetl head s <.Ire selec ted oml ': u t  b y  the formers. ThIs 
is 110t (I ulIlversi.ll pr<.Lctic e .  bllt OI:CtLr� where trod i t J.QIla,l 
prac t ices /lilt! v L.l1oBC! orgnnisutioll (ll'C st:i l.l s t rong oml not 
c o r n p roll\i!'l�d h y  i n d e b t e d.ll c s s . Wh e n 011 grain is sold t o  
trlHlel"s o n r i  seed:1 <.Ire bought us re'l u l red ( v iz Dogh area ) ,  
[anners are less selective.  

I n  GOlHkllm , three vn r:le t ies o r e  knowlI h y  1I11ItlC alltl nre cal led 
Aelle r i. .  Tor nnrl 'l'oo r i . Both Acher1 .'lori Too ri ore u p r i g h t  
h c ;) tl e d , wll i t r!  g n L i n e d  90rgh ums , !.Jut Tood Is the b e t t e r  
overnll pe r fo rll1e r oml foddr.r producer nlHI c o n  be recogn.lsed 
by the grcell 1Il:l. . lribs o f  i t s  leaves. T'1 r produces u dusty 
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c o l ou r ed g r a i n  an d 1 l : 1S [l c h a r a c te r i s t i c d r oo pi n e  p a n i c l e  wi t h  
t i g h t l y  h e l d  g r n i ns . 

The r e  l I Iay be good p o s s ib i li t i e s  f o r  sc r e e n i n g t h i s  lIla t e r i a l  
a n d  d e v e l o p :i. n g  t r u e r  u rr:cding lines . 

The " Ba g h d a r "  v a r i e t y me n t i o ned i n  I: l e  l :f. t e ra t u r e  was l Io t 
u S lI o l l y  men t i o ned by name i n  Kar. h h i . F u'mcrs i n  G.:\lldawa say 
t ha t i t 1. s n S i n tlhi varie t y ;) n d  has ne ler  b e e n  g r l)wl l  i n  t heir 
a ren n s  i. t does /lo t  pe r fo rm <1S l�eLl (1.<) the  l oca l s . 

Oa ts 

The o r i g i n n 1. s o u r c e  o[ the o a t  c u l tivars g r owll i s  u nk n owl l : i t  
is a long s t rawerl va r i e ty wi t h a t e ndency t o  l o d g e : t h i s  was 
pa r ticula r l y  e v id e n t a f t e r  t he rains late  Hnrch . It may be 
wur th s c ree n i ng s ho r t e r  s t ra wed va r i e t i e s  f r o m  e l s e wh e r e  
wh i ch a r e  less p r o n e  t o  l o d g i n g . 

Pulses and oi1geeds 

A s :ingle  l ocaJ v a r i e t y  of mU I lg and moth iJ r e  g r oHIl ; the r e i s  F.I 
similar lack of cl i ve r s :l t y wi th o.:ilse eds . Al though the yield 
p o t en t Ja l  o f  t he se c u l tiva L-s c a n  be good , the prac t ic e of 
using o ne ' s  01,11 se e d means that seed bo rne d i sea s e s  are commo n 
a n d  sOllle t ime s d e va s t<1 t i n g . So urc e s o f  c he a p  p u r e  seed a r e  
r e q u :l r e d , fl n d t h i s  m a y  b e  m o r e  e a <;; i J. y  a c h i e v e d w i t h  
i n t r od uc ed c u l t i v a r s . 

1.  5 YIEUJ 

�C�r�o�p� _______________ I�.�o,w�e�s�t ____ �II�jJ0,��s�t��1�'}w'I�) l;·�c�a�l� __ 

kg/Ha 

Whea t ( i r r i g a tcd ) 
( saHa b8 ) 

S o r gh ulIl f o dd e r  
Sorghum in  mJx 
Hung + mo t h  
Rape 

Table 1 

700 
L�50 

29600 
700 
200 
1 50 

2 7 70 
), 200 

lp:', SOO 
1 980 

650 
495 

1 900 
600 

33000 
1 000 

395 
400 

NB . These f i g u r e s  a r e  r ou n d e d  f r om ma mlls p e r  a c r e  ( 1  ma und 
= 40Kg ) .  To tal crop faU u r:e i s a l \� a y s  a p o s s i b l l l t y i n  
Sailaba cul tiva tion b u t  ha s been ommi t t erl f r o m  the table for 
clarit y .  

Reliable da ta o n  vege table y i elds could lIo t be o b ta ined i n  
the t ime a v o .i.l a b l e  us p i c k i n g  1.8 C O n U I I IJ O ll9 A n d  a l t h o u g h  
C O llllll1 s s 1 0 11 a g e n  t s ' i. n vo 1. c e s  n r e  a V B  i 1 0  b Ie t hey are n o t  
illdexed to s ped.fie plo t s . 
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t ,  (" SI�EIJ RATI!S 

Corn,no ll l ,  Hf;e,1 sect! r a L e s  :lllll Llu' rCI:I1U1J1U'lIdcd v:.l I I1C� n r e  
pl'Nf"'IIL�,1 h,.. l ow :  

: : , ' I'll (iq:/ l in) 
1Il/1H:A'I'£IJ 

Sorgh lllll [n·I ·'<, r 
\�hell t 
Nc l on 
Turui" 
S" .Lrmcll 
Rlld l nh 
I.ucronm 
SA I I .AIlA 
Sor,:hlll!1 
HUIIC/tluLh ench 

�lu8LnnJ rudder 
fl U le t  

TuUc 2 

I(nl.'· 1It1l',1 1(," 1 '"11111 '1, ,1" ,1 

50 
90 

. . .. . .  , r n l , '  ( lq:, I I" , 

37- 7 5  
1 10- 1 2 5  

l- 2 . 5  2- 3 
1,- 5 7- 1 0  

l5 25- 37 
7- 1 0  i- l O  

1 2  l 5  

Z5 :w- 2 '1  
l l- I  :, 
1 2- 1 5 I "' 

'. 
37-50 l I l- 1 5  

Seed m l :u!� o f  ;<;uq�hlUlI allll plll�C3 have 111.:11" vo r i <t tlolls b u t  
cOllll11ou l )' trrr. lUflc the (OUIJWillg ( Kc/Un ) :  

__ -"S�O�'�'I'�.I�H�",�,_-,f�I�,,",nH __ -1'lotll _ _  �.1:.!l!!.!.!!.!1 __ 

n .  
b .  

Tuble J 

1 . 6 . 7.  

? 5  
30 

lO 
1 5  

SuurCC3 o C  !lec� 

5 
l 5  

N o s t  c c r l!:l L sec.ls o r e  IUII L t L p lJ.Cll 0 1 1  r n I' m ;  l l l L roJuced 

vlJ r letles ohtnillccI from tilt! Depurtment '.Jr (rlcnds t H e  'Istlolly 
mlllttp ll.cll 011  (nl'm by the progressive ftll'lncrs nnJ tire then 
d l sscmlnotccl to otht!l' S ,  The Governtncnt sccll (arm nt GOlld,lI�a 
i s  :l majo r source o C  sce.1 ill the lnllned lUll! IIclghhourhood as 
11I1111y (ortl/ern :'Ire oisl) tennllt:s o f  the DcpClr tltellt .  

Vcgc tu h le scc.ls arc nonnuUy bought i n  the QUl! t t <l  market each 
�·u,:nson. lIuweve r .  mo�t meloll seed is S(:l'!l.; t�d Oil  fnrm from " ue s t" flUH Lity spec i.UK!1IS. [u GOII�UWt1 . vcgctGl h .1 e  .':lCet..l9 an!. 
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s o l d  t o  �, h () p k (' (' I ) (' r �� ;1 I \ t! t hen n� s o ld h;] c k  1: 0 f a r fllc r s  Id t h  
o l l L y  o(' c n s io l l : l L  " i l l je c l . : i n l l s "  o f  '1I;) 1 : (� r i ; ] 1  f " o l l , n l l l� !� i c le . 

Seeds n re o r l o l l  iJO I I ,I; ! ! t  .1. 1 1 s8J. 18 1)[1 ;) reas ; t he rens() ! !  g i vel l  b y  
fanlle r s  1 s  t h;l L t h e  v i. a b i. l i t y  o f  s o r g h l J l\I , 1 1 1 11118 and  llIo t. h i s  
p o o r  i f  s t o [-cd  f o r  t w o  y e a r s  o r  I l Ion� s l ld t he r e llIay b e  y e n r s  
w i t h  i l ls u f r i c i. C! l l t fl o o d wa t e r  f o r  c u l t i vo f: :i. o n . I n  ad d i t i o n , 
fa rme r-s  a r e o f t e n  u l l d e r  pressure t o  rep8Y 8 S  muc h a s  poss i b l e  
Itn flLndu  t raders  [l nd t he r e f o r e  sel l a l l  tha t th e y ha ve . T h e  
i r o l l Y  o f  t. l li s i s  t h a t seed o f ten c o ::: t. s c o n s i d e r a b l y  more t h ell1 
t h p  n o r lll., l  grn i. l l  Jl " i. c c . 

1. t e lll R ��c es __ �.&t:. ___ ��s pe r hec t a r e  

H lJ ng & lIIo t h  250 1, 0 k g  9 0  
lv l l e n  t 1 20 40 kg 1 00- 1 20 
S o r g hum ()O--70  lie k g  11 0 ( 80 [0 1: 

fod d e r ) 
Ha pe /111 118 t rJ nl 1 2 0- 1 30 4 0  k g  3 6  
Ne / O i l  3 5  1 k g  50-85 
TOllm t o  /4 00 1 k g  4 /1 

Ta ble I, 

1 .  7 .  INPUT USE 

1 .  7 . 1  Fer tiLiser 

Fe r t i .l . i.zer use i s  very va r i a b l e  i ll KCl c l J l Ii a l lu  m a i n l y  r ef l e c t s  
t he c r e u i t a v a i l a b i l i t y  o f  f a nne r s a n d t h e  p o l i c y  o f  
l an d l o rd s . Sma l l  oIY n e r  oc cupi e r s u s e  t he leas t q ua n t i t i. e s  o n  
, ... h e a t I; l.I t  i. f t h e y  a r e  p r o d u c i n g  v e g e t a b l e s , m a y  1I � 
s u hs t a ll t :i. <I 1  q tw ll t i t Li e s  o f  n i t r o g e n- a n d  phospha t e .  
i r ri ga t i. o n  S I.l P ]l J. i. (� S  8 r e l i m i t e d , f n nn e r s  r e st r i  
f e r t L Li s e r Ll s e  o n  ,,, h e a t s i n c e  t he Il ulll be r o F'  
r eq u i r e d  i n c reases . The po t e n t :i.a l y i e l d  o f  
r espol lsive va r i.e t i e s  i s  n e v e r  rea l i sed f' 
V e g e t a b l e  p r o d u c e r s  who h a v e  be !? "  
f e r t i l i s e r s  b y  l a n d l o r d s  make l a r �  
i s  p ro v i d e r! .  

On .l.y o n e  :i. n s t :.l l l c e  o f  ] l o l a !:>  
llse i t  il: :i. m p nl ve c o l o u r  (1 
Ine l o lls : t h e  ra t: e  i. s v e r y  sma. 
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CROP Fglfl'l L I  7.lm (flut kg/llil) 

______ --'Ii'-_____ -'I���'j_. _ _ _ _ 

\�ileat HI 
I l l, 
t:JU 

�Ic loll 0 
7 6  

1 5 8  
301"[:11 11111 0 
Soq�llII!II fod d e r 1 513 
Vp.gctahlcs 0 

1 5 8  
"1'011111 t u  1:J1J 

19 
I) 

1 1 11 
o 

5 7  
1 1 11 

o 
1 JlI 

o 
l I ll 
t ll. 

'J'ullle 5 

A l l l' l l.c;l t: i. 'm" l I r e  1 1o nm.l.L ly m:ldc liS Ililolc Img.� ur: IlI"eO or IIAP 
p(�r ncre . 

1 .  7 . 2  I'C3t� (\lItl pcsticillcs 

The majol" J lcst� n f  5<1118110 c rops call have a �lIJq)l"isingly u1& 
llllPfll.: t  011 pt"oc!lIt: ti.on. Tile main pe:JtH <,f so rghulII are stnll<. 
bot-el- :'il ld shoot E l y O llt.l WlllltS IlIay also i. n fe c t  flhout 10-15% o f  
t h e  s tand inG c r o p .  The pulse crop mi. J".C'.1 w.Lth the s()rghuUl is 
sorne timC3 u est royed by druB di !Jenses (mosaic SilO ye llows ) 
01111 o t  the 1I10mel1t there is no ecol1omic I�ny o f  cnntrollillg the 
aphids wh.tch i n fe c t  the c r o p .  

Hheat: � 1 1 [ f:cr8 rl-Olll �I�vp.re ye.lloll nJ!1t ()IIe,_· 111  three t o  four 
ycnrs hut: 1" 00!'J l s t:nnt v:.I r l(�t l.cs hove s t il l. to 8Hill witlcsprellJ 
aecept:mce. 

V e g e t il b l e s a r e  h o s t  t o  m a n y  I n ·.H� c t  pes t s , the m o s t  
econom.icol .ly dmnnging being fruit bon�r, cut\�orrn Illld aphids 
o n  toma toes and Jllllllpkin ueetle, (rui .tfly and cutworrns o n  
cllc u r li.l t s .  S o i l. H n d  s e ed b o r n  b l J n i t t s  a n d  w l l t s  o r e  
I nc r eos:l n t;  os ver,e ta b les ::lre no rll1a l ly grulw 011 the S;.H1Ie plots 
yeur £If:tel- yetiI' . 

Pesticide use i::; Generally conf:lnr�1I to vegetahles !.lncl the 
choice o f:  chemicals rf'I"I.'l :ln3 limited to nnc Ilnd Sev in dusts ill 
most place s . Ben1:l t e ,  Dil11ecron and Ina] a t i t Lon ;) r"e D vn i laule a t  
Dhod<ll' . The Depar tment i s  the sole s U p p l it!l- o f  c hel11ica ls and 
prov ide s must o f  tile spl"l'lytnG equipl11en t . 

Hodents are 0 major proulem in Sa.ilaba s}':�tcms as they tunnel 
hTt"o- the iJulldnt3 find l�eakell thew so tlmt they brellk during 
the Hoods. Zinc phosphide "ls uset! Idt'l l i m i ted success !Jut 



most (i:l nlll�r8 f:l.rld L t  d i  r [ i. c l l l. t  trJ buy I? llPlll-\h tn uch·i eve 110011 
contro l i  flPP�H-cllt. l y  it h�s :J v'�l-y II{)ti.c:(� .. hle smcLl und the 
hni.t� put '!OWII n rc o E tclI 19t1ored . 

AlonR the W{�::ltcru !mnle r of Kachhi . b i g  III1 J.llltl is such as pigs 
nnt! p o rcll p i.llcs fhHllng� CrQPS Duel flrc huntcrl with dogs and 
rHles. B i rds n.l!io do much daU\agf� h u t  � I r f! d U [ I. c u l t  to 
control. Fl lntlock shotguns a re still madc neltl" GDndaua for 
nJ.t  [OI"II1S of: hll u ti u g .  

l . 1.\  J.HIUGAT lOll HAHAGFlmlfl' 

1 . 1l . 1 .  tlnu:.lgcrnclIt (I[ pet'cnn! .. ! wlIlcr 

1 . 0 . 1 . 1  Fllnnc r � '  p r  i .vriti.cs 

Fanne rs I'r l o r -i t lc!I (or w;:, tcr lng C I:OP5 are indica ted below in 
dp.sccndll1g onlcr : 

I .  
2 .  
J .  
J .  
J .  

Table G 

1 . 0 . 1 . 2  

I n  Ina tr:,1 SiJl.l.abu 

I • So rullllllll·J111 t$(·9 
2 . Hustonl 

foddc(' 3 _ h'ltctlt 

Totnnto 
'·lelOIl 
SOt"l.!hlllll 
\�IHwt 
Vp.l\ctah.lcs 

Il"l- lgnt"l1)1l il ltervt\!s 

The I :yplcal III1Ulhl!l'!3 of 1rrigo tiol\s arc givell 09 [01 1011S : 

Typical. /lumber o f  irrigat:iolls 

\�heot 
Soq�hurn fodder 
Oats 
Helons 
Vegetnhles 

'fable 7 

" (3-6) 
5 
7 

1 5  
8-15 

Sai.lnbn !,;f) rgbulII 011 its mm Inay receive ;] second Iwtering but 
. lE  mixed w i th llu1!3es thl9 nH'cly Imppell!J U :'J  InUIIC beans are 
IllItnaged lIy the illUlld:"lt il)ll {1nl! sulJsc'l uent il i!ic;Jsc. 
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1 . 13 . 1 . 3 De p t h o f  i r r Lga t i o n  

"'h e r e  pe r c n n i" I .  wa t e r  i s  f r ee o r p I c l l t Lf 1 l 1 , (;:) rlnc r s  t r y  t o  
a p p l y 8 s t n n d :i l l g  d e p l: h  o f  1 50nun ; 1 1 0 1� e v e r ,  t h e  ex p e n s e  o f  
p UlI1 p i. n g  ( r o ll1 we l ls 1 I0 r ll l:.l l l- y  l i. nii t s  t h i s to 1 00111111 max i muIII . 

U n d e r  s8.il a ba c o nd i t i o n s  as I1l 1 1ch a s  one me t e r  of \Va t e r  ma y b �  
i m p  0 1 1  t I  d e d b e  f o r  e a b U t i d i s  c l  Cl S (� d 0 f f f r o  III i n  c 0 III i n g 
f 1 o o d \olCl te r . The f a r me r s  t r y t o  impo ll l l d  a mi.nimum o f  300nuIl 
o v e r t he w h o l c  I> I I IHI[I t ;  t he t r) tn l d e p t l l  1 1l lpOlJ rHl e d  d e f1(� r l (l s  o n  
t h e  s i. 7. e  s l O l' r� all d I I ll C V C I I C S S  o f  t he i I l Li i. v i d un .l. p t o t .  

1 . 8 . 2  Hunngemcn t of flood wa ter 

l.Jh e n  flood Iya te r is limited t he land :i. s .i. n s p e c ted a f t e r  the 
wat e r  h a s  r eceded . If t he d e p t h o f  we l U n g  is t ho u g h t  t o  be 
:ln$u [ f lcicl I l: crops  n r e  o n l y  SOIW ill de p r e 8 s i o n s  or a d ja c e n t 
t l) Il n h renched b u nds . Be fo r e  o r  d u r i n g  f loods , fa rllle r s  lIlake 
d i s t r ilHl t io n c l tnt\ IH� .l s  lo l e n ( 1  f lood Im ter to s pec i f l c  a reas 
f o r  c u l t i v a t i o n ;  t il t s  p r a c t i c e  i s  /II o rc C OIIUlIOn near the 
foo t h i l l s  Hhen f a rme r s  desi re to lIIo ve I�a I e r  fur t h e r  rJOIm i n t o  
t he va lle y bo t tom . l3 unda t s  a r e  fi l led a n d  t hen c l osed o f f  
b e f o r e  t he nex t oTle i n  a s e r i es i s  f i l l ed . 

I n  G a n d l t a  ( o r  I r r i g a t i o n  D e p a r t m e ll t s c h e m e s ) p e rma n e n t  
d I s t r i b u t i o n  cha nnels a r e d u g  a n d  ma i. n t a i lled . Ql l i t e  comp le x 
s y s tems (] f f i e l d  c hn ll l lcls hn ve e v o l  \' e d  i n s ome a reas ( viz 
N u s h ka f )  a n d  wa t e r  r i g h t s  a r e  clearly unders tood . 1'\010 main 
prac t i Cl'.! s  o re fol lowe d ; the rno s t  c ommo n s y s tem (1 1 10\.s those 
at the head of a s y s tem t o  wa ter a l l  t he i r  l o n u b e f o r e  
n l J. OI�J I II3  Iyn ter  t o  Pfl SS t o  l ow e r  C ill t i v3 t o r s . This warabandi 
( " tur l l " )  p roceeds dOIYll t he d i s t r i b u t i o n  I \ctlv o r k  as long os 
t h e  f l ooJ l n s ts . "'hen t h e  n e x t  f lood c ome s , t h e  t u r n  s ta r ts 
[rolll t h e  las t s p o t  t o  be inunda ted . TIl. i .s p rocess c o n t i n ue s  
f o r  a s  mnny f l oous as n e c e ssa r y  t o  r eac h a n d  sa ti s f y  t he t a i l  
e n d e r s  b e f o r e  the righ t t o  i rr i g a t e  r e t u r n s  t o  t h e  u p s t ream 
g r o w e r s . F a r m e r s  w i t h  l a n d  a t  v a r i o lls p o i n t s a l ong the 
n e two rk ha ve the r i gh t to choose whe t h e r  t o  r e- i r r i g a t e  lan d 
ly i ng u p  t he s y s telll , i f  they s o wish . T t  i s  1II 0 l- e  l I o r llla1 t o  
i r r iga t e  n e w  lanJ f o r  sorghum and p u l s e s ; late flo o d s  i n  
A u g u s t (\1 \ (1 S e p tel llbe r ma y b e  d i ve r ted o n to the same land 2-3 

tillles for rn pe anu whea t respec t i vel y . 
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Tile s e c o l l d  p r aC l: i c e  i n  lIse 8 1 10l1s t he u p:\ n n d  c u l t i v a t o r s  
f i. rs t  ch:1 nc�  ;1 1: t h e  wn t e r  frOIll c ,'e l "Y f l ood e VI�ll t Il n d  i s  
t h e r e f o re m u c h  l e s s  eq ui t a b le . I n  ba t l !  c a s e s  wa ter i s  
p r o r n r t i o ll n l l y  d :i s t r i b u t e d  d o \m H n u m b e r o f  lII o i n  
c h a n n e l s  n t  t i le  8 3 1l!e t i me . I n  some c a s e s  a par t ic u l il r  
c h a J l / l e l  Iws  f i r s t  p n i o r i t y 1J 1I U Cl t u r n  s y s t e m  f r o lll 
d i s t ri b t l t o r y  to d i s L r i iJ u t o ry l I Iay be pr cl c: Ucetl . 

Fe\� farme r s  mel l t ioned tha t s i l ta t. ";' on i n  fie lds i n  t h e  
lII id p l il l U  wa s u l tls i n g  c Ofllflland p r o b l ems f o r  i r r i ga t i o n ; i t  
III U S t he A ssl lmed t h a t  1II0S t o f  the s i l t !Io n} by t h e  N n r i  
a n d  Bo .bl t  i s  il r r e s ted b y  t he d i v e rs i o n  s t ru c t u r e s  o r  
d e po s i ted i l l  t he lII<l jor c h m l l lels . 

1 . 9 .  SOILS AND SOIL HANAG�l1ENT 

1 . 9 . 1. 1 Gene ra l poi.n t s  

Ka c l thJ  1. s  b l e s sed wi. t h  d eep rela ti vely f e r U l e  a l l u vial 
� o j  1 13 r"ll ll gi l l g  frail! fine sandy 10alllfl to s.nnd y c l ays . Th e 
p r eti o llli l w n t  s o i l  t y pe i s  l oam-c lay 1 00111 • .s o i l  mana g eme n t 
i s  c ri t i ca l  to a gricul tu r e  u n d e r  flood i r r i ga t i o n  and 
t h e r e  is 8 1 \  old and we l l  d e ve l o ped t r ad i tion of s llch  
prac ti c es . 

S o i l s  a r e  c lass H i cd b y  t ex t u r e  :1 1 1 1 \  s n l l n .i. ty u s i n g  the 
f o .I.l o\-d /l 8  e x p ressions : 

Ka l la r  . . . . . .  s a l t  af f e c t e d  s o i l  
C h u kn i  . • • . . .  c l a y s  a n d  loamy c l a y s  
K a u r i  . . • • •  � . loam to c lay 1 08111 
R eh t i  . . . . . . .  san d y  s o i l s  

'f h e  m e d i u ll1 t e x t u r ed soils a r e  p r e f e r r ed a n d  mi l le t . 
ra pes eed  and sesalllUfII a re reser ved for t he l i g h t e r  so i l s 
whe r e  poss i b l e . 

1 . 9 . 1 . 2  

The A r ha b  i s  both a posi tion i n  t he t r i b a l  h e i r a r c h y  a n d  
the j o b  o f  s o i l  s pecialis t .  [ le  is r e s poll s i b l e  f o r  a ll  
e a r t lllfo rk s . r e pa i r s . c lassifica t:i. ( ) 11 o f  s o i l  t y pes f o r  
c r o p p i n g , a nd ca t e gorisa tion o f  Ha t e r  qu a H t y . The ti t l e 
i s  he r ed i t a r y , and t he s o n  wo rks a s  a p pr en t i c e  and t hen 
p a r t n e r u n t i l his fa thers d ea t h .  I II sOllle a r e a s t h i s  
t r a d i t i o n  h a s  d i e d o u t  a n d  H i. t h i t  t h e  d e t a i l e d  
k n o w l e d g e  o f  s o U  p r o per t i e s . DU t 1 t r enm i ns ill the more 
feu tla l o r  t rad i tional cOlllrnuni t i e 5 .  

1 . 9 . 2 Drainage and salinity 

Dra i nage prob lems are v e r y  rare ill Knc h h -L . i. f t h e y  e x is t 
a t  a l l .  b u t  there  i s  \·.d d es p r ead s a l i n i ty . Nos t fa rme rs 
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kllow tile $.I 1 t  a r (ct't:ed l.ftllds alld 8v<"i.d c roppj llg tllcln. 
The tl 'm U.Ly 1)( sur[ncc irrigation Imt��r In gCllc r ::t l l y  
SI)od hut tile t.lrou lld\�<I I:I!I· .lll t i ll""! d i s t l· j e t  i n  qll i t e  :1(. d lnc 
ill IIlnllY plnccs. 

I . Y • .1 �1('mlllrl!ntent:1 o r  C::llIl1lnct:J . .,ltr 

Fewer· mC�IflUl·CIIIC' lts oC the comlLlc t i v L t y  of i l· r i g o t .ial l  
wo t !'! r  w e r e  tl.l kclI  h y  t he s t u d y  t e l1l11 thal l  i l l  other 
D i s t ri c ts hcc:tu!':c of t h e  p r etJolII.l l 1 i l l lCP. oC su L l e tHl 
0 8 r i c l I l.I:III"(,. VI'! 1 lie::; o [  9::;0 mlel·o IIIhos/cm were recorded 
for Im ter from tlte BollllI I�e"l.r , .. lrLch ia occeptahle for 
0 1 1  rO rl!l.<l o C  :l g ,· i c u l. t ll r e . S u r f n c c  ' .. o te '· ( r om t h e  
SlIldcj l. n l l d  I'l u l. : l  I" l v e r s  i s  s l i g h t l y  \'c t te l" u t  750 
rn i c r o Ul h o s / c nt 1 . 1 1  c o n t r a s t  t o  s h o l lol" well w a t e r  
comluc:: t l v l t l c� o f  2000-2500 :lions the westCl"1I piedmon t .  

Bumlats 

llUlI(l;.l ts are ernhallklllcllts ,,.hlch UQulIl1 a field anli a llow 
flOO(it-lOter to ue stored and infiltrated . The height of 
hUllds vorJ.c� I'lcconl i ng to their proximity to a l luvial 
(ans alld hl L l s .  Large hunduta, tYJlit:nlly l .  5-2 meters 
high arc IIInde 011 steeper slop111g 1011'1 all the foothills 
at the edge o[ the pJ. ., li n .  There ore tl�" I"t!(lSOIlS given 
f:or 1I101dlll; them so l:lrge : lItechollicn 1 tll.rclIgth tu reslst 
heillg washed t1w;:ly ant.! the cHl'ucity to ill1poulltI s.U t  that 
i s  b l· o u g h t w L t h  t hc [ lu" t/ wu te r .  l'lu� I] nllual s i l t  
deposi.t1ol1 Cfln ue :lS much ":'3 30cIn (11111 the furmers hope 
to creote .level f.ield.'3 with (e r t i l e .  deep 001109. 

I n  the 0f/CII pla i n ,  o.longside the river syBtem uundats 
IIIny ue M J  l l t t le as 3()cm h1gll ; as the lOI.d slopes ore 
ahout 1 :.;WOQ, sufficicnt depth of water con he impouuded 
to wet c .  1 . '3  meters of soil. Howe ve r ,  tht!sc bunds are 
more (rogUe and are often swcpt oway 'in floods, with 
the result thot only 30-S0cm of so11 i9 wett�d to field 
capa c i t y .  Limited infil tration occurs ouc to inherelltly 
low i n f1 l t r a t i.oll r a tes i n  t h e  c a p p i n g  100111 soils . 
Unculttvotcd so11s have nn i.llIpcrllleo b l �  c o p  o n d  e v e n  
cracked o r  cultivated soils "seal" over after the first 
2S-301lltn h a ve i n f i l t rn te.l . Thus wu t e l' needs t o  b e  
iIllJloumle(] for 2l, hours or lI1o r e .  

ForUlers arc <J1-I<Jre o f  t h i s  prolJlem a l i( I  it l s  the Acl.l8b ' s 
j o b  t o  c h e c k  u u n d  c o n d i. t i. o n  o n d  orgn nise repairs. 
Tenants orc usuolly required t o  c a r r y  (Ju t  the work 
thenIA�.l.ves . Rnt holes ore cons1dere.1 tfJ bc Cl lIInjor cause 
uf hlllld instahility and hence onc of thl! few pestlcldes 
1n .Ielllllnd i s  zinc phosphate for rot cOlltn)l . The other 
Cf1U9C�J <Ire iusu ffi.cl.en t cOUlJlnction and l:H!k of escapes 
to Il.l low excess f.loodwoter to f lOl� tu the ncxt hunll o t .  
The h'IIIII:� :Ir"e 1I01"l1l111.1.y tnr.l<le in dry s o U s  wl.l".h bllLLock 
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d r rJ lm s c r A p e r s  n l l d  n � r: e i. v e  ' l i t t l e  c Olllpn c t i. o l l . Even \.h e n  
t ra c t o r s  wi. t h  h l;ldes  a r e  used , l i. t tl e  a t t em p t  1. 8 nt3 <ie t o  
c om p r es s  t he R()  i. 1. .  

On e o f  t l te 11I0s t: [ r ec! t /e l l /· I y  voiced des i re s  o f  ;>;8 l11i l l d a rs 
cl l l l l  t e llA n t s  Ha s [ o r  b u l ldozers for h U l ldi\ t and Gand ha 
mald n g .  

1 . 1 0 .  LIVE.STOCK 

A l l i l1ln l l I o 1 <1 i l l es n r c :111 i lll jlo r t n n t  a n d  s e n s i. t i ve t o p i c ; 
l.i ves t o c k  p r o v i. d e  t h e  [ l I n <i::lInc n t a l  9 � c u r  J. t y  fl n d  /IIa i n  
s o u r c e  o f  i n c ome i n  O o od [n nni n g  C ClIIll I lJ l li  Li e s . Peo ple 
J l l t e r v i e wcd we re o b v L ou s l y  I� e l ll c t a n t  to d i v u l g e  t he 
n um be r  :lJJ d t y p e o f  l L v e s !: o c k  tha t t he y  own . Hos t c r o ps 
g roHn mll s t  have a d u a l  f o d d e r  a n d  gra:h val ue . 

1 . 1 0 . 1 Uraf t  animaJs 

A l 1 tenun ts [Jlul most fa nlle r s  in sai laba 3 r eas have a t  
l ea s t  o ne b u l lock pa i r  f o r  n 11 c u l U va U.oll wor k . Hos t 
fa rme r s  I"ho have t ra c to r s  a l so 1)liO h u l locks i f  t hey h o v e  
b o t h  i r r i g a t e d  a ll d sa:i. l a ha l a n d ; t he nbi H t y t o  drill 
s eet! d e e p  i n to t h e  soH i s  ve ry i rnpo r t n n t  in sailaba 
f i e l d s  HIJ J.ch h a v e  dried out ot t h e  s u r face . Thi s  task 
c a l l  o nly be d o n e a t  t ile momen t .-i f a local b u l lock u r mm 
p lo u g h  is lls ed . 

I t  .i s I.- a r e  f o r  fannc u3 t o  OIm lJIo r e  than o ne h u l lock pa i r  
a nd i f  ex tra c u l t i v a t i o n  o r  ear t h  mo v i n g  mu s t  be done 
q ui c k l y , fa rmers share their a n i lllCll:3 Id t h  each o the r .  

Came l s  a r e  e x t e n s i vel y u s ed a s  pac k  alli lllo 1. s b u t  mos t o f  
t ire t r a n s p o r t  o f  hrlrves t(!d c r o Jls :l s cl o ne h y  ox a n d  c a r t . 

1 . 1 0 . 2  Other lives tock 

One or two cows are us u a l l y  kep t to p,:ovide milk for 
eac h family b u t  the mai n  s o u r c e  of i ncome and mea t i s  
f r O Ill s h e e p  a n d  g o a ts . Farmers we re pa r t ic u la r l y  c o y  
a bo u t  t h e  n U lJl be r o f  sheep a n d  goa ts the .'! own ; t he range 
g i. v e n  s ta r ted in t h e  o rd e r  o f  /1-6 and Iw n t  up to 60- 1 00 .  
As the sallle fa rllle r s  r e c k o n e d  t o  s e l l  a mi nimu lII o f  10- 1 2  
a n i ma l s  p e r  y e a r  a n d  e a t  a s imilar n UlJlbe r ,  hold in gs 
sho u ld 0 f t e l l  b e  :i 11 the 1 5- 2 5  range . At 1-111 Jl Shah I t h e  
U v e s t o c k  h o l d i n g  i s  r e g u l a t ed b y t he l a lld l o rd . fiy 
t rad i t ion cnch !\ r ba b  is respons i b l e  fo r six t e n a n t s ; 
errch t e nn n t  lIIa y ol.,n d r u f t  a n d  mi lk:i n g  a n i ma l s  nnd e i g h t  
t o  t e n  shee p o r  goa t s .  The Arba b h ill\8el f lIlay own 25  
s h e e p  a n d  g o a t s  a n d  i t i s a ssumed t ha t  t he Re is who 
s u pe r vises t h e  a r ba lls h o s  (i r o (lo r t io n a u� l y  more . 
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I.n J n 1. a l  K I H 1 I L  o l l e  o f  
success f l l l r j  I Ig dl'lllL i.::'! 
L nCL-en�(!d cOIL�l.i.dcnl h l y ,  

around 300 lIs. per hend , 

Lilt.! inllllcd l a L e  hc· u e f i. t s  oC t i l e  
t h a t  l i v!�$l:ock I L 1J l l lher·s h o ve 

Avcl'ag'� p l' i.(:�!.c; (Ot' sheep <lfe 

T h e r e  .l :"l (L tnICIi.I:loll o f  (".U11I1II1I11U1 gl':.l Z t l1 g  and tll the 
ir ri.U£ltcd ;"]rc."lS there o r e  1L(�f"ders L�h() arc pni.d 5 [�S per 
I.nrge ;:III:1.mul and 1 . 5-2 Rs per smull (1111111al. pet- rnonth. 

Thesc me n must be responsihle for protection of s tandi ng 
crops ilnd Ur.u:dll£ o f  stubbles th roughou t  the vi.lhtge, III 
K o t  Ila Lsont Hlld the Gundnwu ut'ea, these h e r d e r s  o r c  
kllQwn (I S  "Gown.1." . 

l . lO . J  Ntlllurcs 

Fm .i.s pr 111m rily 3 fuel and uuild"lllg lI1o teri<:ll and is 
mrely uf'lcd 011 the l<.l IId j.1I s o l l a b a uccELuse fanners 
hc.l.i.ev{:! i.n the Lnherent fertil:i.ty o f  tht".!.lr sol l s .  It is 
h u w c v (� r  w i d e l y  u s e d  i l l  v e g e t n h J. e  p ,' o il u c t i o ll ,  
PIl I' t .i. c u l. n t· l y  [ o r' tOtll(l tocs . farmer'S IlIa .i. n renSOll9 fOI· 
applyin g fnl seem to relate to imj>, 'ovcurc n t  o f  s o i l  
structure rother thou the supply nutrieu t s .  

The Galld;;l\�O a r e a  contains furmers who use rYM o n  sal1abo 
ond Idllll'lhkaho 10lld 111 ,u\ll i t "iOIl to the hTigotm\ whe:.lt 
lUILds. 11owevct', thl!re art! other v1,llngcs flco r uy whern 
r-nl is nctuully thrown (lI�ay and not used f O l' nnything a t  
a l l ,  'l'llp- reU$OIlS for such extreme variations i n  practice 
hetw�cn lle.J.ghuourinu viUuces could flat be d e tcrmined . 

l .  I I  . I..hJlU TI�NUHI� 

I . l l . l  Gcncr.a! ou�ervntiOIl=1 

Kachhi la still fundUlueutally a fcullal district ond is 
organise!\ by trlbe, su l>-triue and c as tc . lIowe v e r ,  due to 
the dH f.tc lIl ty of cultivating lar ge a r ea s  t h e r e  a r e  
considerahle numbers o f  owne r occupiers who may also ue 
tenants . A p a r t  f r om major l o n d l o rd s  s u c h a s  N a w a b  
Roi.sllni, S(l rt\nr I)omki and the Nagsi family i t  is rare to 
find lnllcllords wHit lUore than 1000 ."lcre s .  Cul t i v a t e d  
arens fl r e  o f  tell le!1s than 1,0% o f  the l.r.t rHI owned . Typical 
tenant h o t d i l1Us are o f  30-50 acres u l t houglL tennnts who 
a re also farm IImnnBcrs (Naius) fOl' landlo nls may have os 
muc h o.s 500 :tcres , Cropped areas !.Ire 0[;0111 typ:lcaUy 30-
110% o f  tILe total holding . 

l . l l . 2 S\mrc cropping 

The nonnol teltll ncy o r pUlgement l.n sa LlalH.! 19 thnt t he 
lulL(\.lonl receives one t h i rd of all l: h€� grain 1I11d one 
tenth 0 ["" !lOIIC of. the s traws a n d  residucs, All inputs , 
t rnc tor h Lre cha rges , seed costs e tc .  ;:I re born uy the 
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tenant who k e e p s  t lYO I : ! t l r d s  o f  t he gr a:l n  a n d  t he u u l k  of  
t h e  s t ra w .  

U n d e r  l r r i p, n t .i. o n  t h e v a r i a b l e  c o s t s  a l l d  p r od u c e 
i nc l ud i n g  s t rn ws , , / Id  rcs L d u e s  a e e  ��h[-lI ·(!c 1  0 1 1  (l I In1  f and  
ha l f  bosi s .  Cos ts of \."a l:f� r a r e  a n  eX c l' p t l. o l l  t o  t h t s ; a t  
Mi t h r i  t he la n d l o rd pa y s  n 1 l  cos t s  assoc l a ted w.L l h  t h e  
i r r i g a t io n  s u p p l y . By c o n t r as t ,  a t  S ; :wl li a n d  Sho ran , 
tena n t s  lJIu s t  buy lVa t e r  {l umped [rolll well s  o r  wa t e r  sold 
b y  s h a r e h o ld e r s  il l  a s pr i ng or karez . These costs are in 
add i ti o n  to t hei r OIVI1 or t he i r  l a n u l o n l s  r i g h t t o  \�3 t e r . 

l . l l . J  l U red In hou t" 

The mo s t  I n boul" i. n te I lsive j o bs i n  s a i  l a b u  a r e  Ga l l dha 
c o n s t r l l c t i o n , s e ed i n g  n [ ter  s UlIlme r floods a n d  s o r g h u rn
p u l A e  l18 r ve s U n g . By c o n t r a s t  in i r r ign ted a r e n s  the 
labour pellks occ ur whe r e  vege ta b l e  a n d  melon o p e r a tions 
o v e r l fl Jl wi t h  :w rg lH I 'Il [l Il d whea t horve s ti.ng ; for t Ollla to 
p ro d uc t i o l l  there :t s n co n s t a nt  o v e r l o Jl f t· 0 III Ja l l u a r y  
t h r ou g h  t o A p r  i.l C1 n d  11 t t r ansplan t i n g i n  Oc t o be r
No vemh e r . Tl te["(� i s  a l so sOllle compe t i ti ')1\ [ o r  lo b o l l r  i n  
De cem b e r-Ja n ua ry when s a i l a lm s o rg h um III/1St b e  headed a nd 
t h e  s t a l k s c u t  f o r f o d d e r  b e f o r e  Pa l e z a t  c a n  b e  
p r e pa r ed a nd s own . 

I n  a r ea s  H h c r e  there a r e  ((lo re than one t r i be t labou r i s  
usually h i red . N e a r  to Dhadar the labour. r a t e  is 25-30 
Rs . pe r d n y , b u t  is 5- 1 0  Ra . less elsel.he re . A s y s t em of 
pooled l a bo u r  i s  l Ised Hhen the re is a c OIIJmu ll i t y  composed 
o f  o ne t r :i. be ; f o r  o pera t i o ns suc h as land p r e pa ra t i o n , 
trans p lan t ing , a n d  s t r i n g i ng up in toma toes , i n f o l'ma l 
g r o u Jls o f  produc e r s  a ss is t  eoch o the r .  An i n d i v i d l l a l  i s  
1>o ll n(\  t o r e pn y  his ass i s tlll l t s  w:l th hls own t ime , b u t: he 
can d o  this I.,h e ll i t  sui ts ldm . 

1 . 1 2 .  FARt! POWER 

1 . 1 2 . 1 Cul tivations 

Many la rge landlords and b igge r ten a n t s  OIm t rac t ors , 
b ut use o f  t ra c to r s  l S  no t as widesprend os fa r m e r s  
d e s l r e  t..I lIe 1: 0 t he h l r e  c os t .  Ra tes VEi l ' y  fr olll 6 0- 7 5  Rs . 
per hour ( 90- 1 20Rs . !a c r e ) , and . th:l.s is too muc h for mos t 
S a i l a b a t e n a n t s '  c a s h  a v a i l a b i l i t y . H e c h a n i s e d  
c u l t i v a t i p n  i s  r e c o g n i z e d  a s  b e i Jl g  a n  i m p o r t a n t 
a d va n tage i n  t imcly c u l tiva t ion a f t e r  f loods . ranne rs 
call n e v e r  d o  more than one ploughing i ll sa:l 1 a ba a l l d  the 
resu l t i n g  s e ed bed j,s of t el l t oo c lod d y  fot' good , even 
germi na t i on and es tn b li s hmen t .  

II I  melon p r od uc l: i o n , p r i. mn ry c u l t i vn t i ons n r e of t en done 
b y  t ra c to r u s i n g  t i ne c ll l t i va tors ; t h'O passes fo l lowed 
by a p l o n k i n g  is t he no rm . A l l  su bseq uc n t  r id g  i. n g  t blind 
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a n d  bed mnld n g  o pe r a t i o n s  a r e  d o ne hy h o n d . Vege ta b l e s  
a r e lIs lIa .l .L y B r own Oi l  sfJla l l  pl o t s  o f  O .  5- 1 n c n� ; i n  t he s e  
i n s tances 1II0S t  c u l t i v a t :lon i s  d o ne b y  alltma l s  o r men . 

1 . 1 2 . 2 Post harvest operat.ions 

Th r e s h i n g , h u l l i n g  s o r g h u m , a n d  m i l lin g "'hea t a r e  
t r a d i t i ona l l y  done u s i n g  ani/na l p owe r . A9 e l e c t r ic i ty i s  
s u p p l i ed t o  v t l llJ ges , i t  s e ems commo n f e r  landlo r d s  o r  
t rad e r s  t o  i n ve s t  i n  Illo c:l lincs  f o r  hll l l i l l 8  a n d  mi l l i n g .  
I t  J. 9 ra r e to  f i n d  t r a c t o r s  used f o r  t h r e s h :l ng a l l  t he 
t ro d .i.  li o lln l t h resh i. n g  ( lo o rs ; p ulses a l l l \  o :U seeds a r e  
bea t ell  by Imlld t o  r e l e a s e  t h e i r  seed s . 

1 . 1 2 . 3  S torage 

Women are r e s pons i ble f o r  s to rage o f  g ra i n  in ear t h  po ts 
(Gull(l is)  and f o r  c leaning i t .  An i n tere s t i n g  prac tice o f  
a d d i n g  c hoppe d  "Sr i "  ( Al b izzia leb be k )  leuves to s to red 
grains f o r  p r o t e c t i o n  agai nst i nse c t s i s  used i ll some 
v i l lage s .  

1 .  1 3 .  DECISION BAKING 

Tel la n t s  make a l l  decis ions rel a ti n g  t o  c r o p  t y pe , area 
SOHn , t i.mi nr, o f  o pe ra t i o n s  e t c . i ll s a :l. l a va c u l t u r e . 
La n d l o rd s  ti e  t e r m i ne c r o p  s e l e e t i o n  n n d  mnnn g e llle n t  
prac t i c e  i n  t l te i r r i ga t e d a re a s , pa r t .i c u l a r l y  I.h e r e  
p umped i r r i ga tion i s  pa id [or b y t helll . 

Ol·mer occ u p i e r s  I{I IO primar i l y  prod uce c a sh c ro p s a r e  
very much i n f l ue n ced b y  the availabili ty o f  cOlllmission 
ngell t credi t [or a s pec i f i c en te rprise 

1 .  t I� .  CREDIT AND �IJ\RICETS 

1 .  1 4 . 1  Credi t  

I\ c c e s s  1: 0 c r ed i. t  i. n  t he Kachhi p l a i n  p res en t s g r ea t 
d i f f ic u l t ies . l I i n d u t raders a r e  the princ i pa l  so u rce s o f  
l o a n s  a n d  t hey c ha rge ex t r emel y  h i g h  ra tes of  i n t e r e s t .  
Charges va r y f r olll 5-7 Rs . per 1 00 per mon th wi t h  s u r e t y  
( family go ld e t c . ) or  u p  to 1 0/ 1 00 Rs . wi thou t . Bo t h  
l a n d l o r d s  a n d  t e n a n t s u s e  t h i s  f o r m o f  c r e d i t ; 
landlord s  rarely s u p ply c r edi t interest free t o  their 
t e na n t s , a l though they lIIay ac t as  guara n tors for loans 
t o ke n  f rolll Hi nd us . Oc cas .l o na l l y , lIIo ney can be raised b y  
llIo r t gCl g i n g  l a n d b u t  l I i n d u s  h a v e  t r a d i t i o na l l y b e e n  
ba r red from a cq u i r i n g  l a l l d  b y  t h i s  me thod . 

Loans are r e pa i d  a f t e r harvest and s o m e t i me s , I ... h o l e 
c rops a re e f fec t i v e l y  mo r tgaged t o  t r a d e r s , l�h i c h  leaves 
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l i t t l e f o r t l t e  fa r llJ e r .  
t r n c t o r  h -L rr� i s  f l O r JU:J l.l y 
lII e l o n  a l ld  vegc t n h l e  s':lles . 

Honey fo r i n pu t s , wa te r a n tI 
o b t a ined f r l ) .11 .l i v e s t o c k  o r  

T h e r e s e e lll s t o  ue v 'i. rl:uil 1.l.y 1 10  l Inc o (  i l l s t L t ll t i o na .l 
c r ed it f o r  p rod l lc t: i. o l l  P I I I " P 0 8 P. 8 . P r o d u c: e r 8 , i n  t h e Uolnn 
we i. r  C O IIllII<1 lHI  a rea , o h t n .L n  c n;�d i  t [0 1" seed nud f e r t i 1 :l se r 
p u r c h a s e  [ rolll commi ssion n g e n t s  in Que t tll j t ro n s po r t  t o  
marke t i s  pa :ld [ o r  d i r e c t l y  u y  t he c onllllfsslon age n t a t  
Sibi o r  Que t ta . The p r o d u c e r s  receive a s ta temen t a t  the 
end o f  t h e  s e a s o n  Cl n d  t he bo lc Hl c e o wi n g  a f t e r  a l l  l oans 
have u e e n d e d u c t e d . No ill te re .<l t :l s char g e d , 1) 1 1  I: t h e  
c omm i s s i o n  a ge n t t nke:3 h :i.s  10% f e e  n ll rl h D �3 some s e c u r i ty 
of s u p p l y .  COHlIIJi. ss:i on n ge n t s never s e ll d i n s pec tors t o  
l ook el t  t h e  c r o p s  t h e y  a r e  f i na l l c i n g . 

1 .  1 1, . 2  Marke t!! 

Th e mos t  i lllpo r t n n t  IIIO L-Ice t is [ o r  fodde L" , vege t a b le s anu 
me l o ns at Q ue t t a ; t i l e  S i b 1 ma r ke t  .i s  the sec on d /IIos t 
u s ed . Ac cess to ma rke t s  is seve rel y  res tric ted by a lack 
of al l-wea t he r  roads a nd t h u s  marke ts are very loc a l i sed 
i n  t he La h r i  a n d  \.,estern p i edm o n t  regi ons . Pr ices tend 
to b e  consi d e ra b l y  lowe r  i n  thes e  clmwd marke t s . 

D i g g e r  f a rlners lIla r k e t  me lolls d i rec t to Ka rachi a nd on  t o  
t o  D u b a i  in 8 0ll1e l. ns t n ll c e s . 

1 .  1 5 .  FARMlms r l'RIORl'lr.(ES 

Fanners s ta ted p r iori t i es fi re sim p l e  e n o u g h  b u t  a r e  
d i f  f i c u l  t t o  s o l v e c o s t  e He c  ti ve ly . They i nclude t he 
fol lowi n g : 

a .  P r o v i s i o n  o f  i m p r oved f lood s pr ead in g wo rks o r  
e lec t r i c i t y  f o r  p UlIlpi ng 

b .  P r o v i s i o n  o f  b u l ldoze r s  for b U llda t a n d  Gandha 
cOlls t r u c tion 

c .  I n c rcns(�rl IIIccha n i Bn tion for t :i.llIc ly  c u l t :lva tion 
and  SOlvi n g  :l l l  sa:l1aba 

d .  lmproverl a c cess t o  chemicals and s p raying 
equipme n t  for pes t control , par ticu l a r l y  for 
me l o n  a n d  ve ge table p r od uc t i o n . 

e .  D r inking 'vater s u p p l y  was the mo s t c ommo n l y  

e x p r essed n e ed t n  almos t e ve ry IJ l l s u p p l i ed 
v .i .llage . 

No agr icul tural  technology pr i o r i ties we r e  a r t ic ula ted . 

- 32 3-



2 .  IU;cIHII·:IWAT J 011 IJO/IAJ.lIS 

Th,... (oUnwJ.nl', cl:l tC'Bo r i c3 are $ u g n (� 9 t c d  [ 0 '" g r o u p i n g  
(Ol ' lll(! r c t rC l lIlIstnnccs Illl.lch l"I?qUi l"C simil;ll" irlt:CI"Vcnt i.ons 
or n J l p ronch,...� to extclIs i 011 . 

2 .  l FAJtHEIIS \mo USg lllll tGA'1'lOtj 

2 .  l . l Pcrcl1 l1 i n l  water tll!liV(!rCli hy '.:mlal 

2 . 1 . 1 . 1  J.;]llcl l o rcl-tClI1l1ll group 

n .  Cn!'lh croppers 

Tld s group 1II0y hove l i mi t ed OCC(!S8 t o  c a p l t a l  ol.d tuptltl'J 
1II0y be spcciEi.ed anti provided by tile lOlldlord . These 
p e o p l e  (I r e  m n t n l y  m e l o n  (l n d  vegetuhlc grol .. c r s .  The 
InudlonJ-tcllllnt 9tructure C H n  be used e f f c c t .i. v e l y  t o  
,1 I SlolCIII lrm l e  ill fonurlLlnn olul dcmorlstrutc intcrvcll tJ.olI!'; 0 
Inrgc gnmp o f  tanners C�1I1 be reached 1'1 c O l l v i n c i n g  
Itllldlonls o f  improvemcnt3 111 IIl-octices. 

b.  Suhsistence croppCl-S 

This Broup lIos no credit facUity for i n p u t s ,  although 
some lallCl lortls may s u p p l y  f e r t i l i s e r .  I l I t e r v e n t i o ll s  
s h o u l d h e  f o c u s s e d  Oil minimal prodllc t ion c os t s ;  the 
alterllotive is to demonstrate tlte CCOIl')mic w o r t h  t o  
l O ll d l o r d s  1 n  s u c h  a wa y t h o t  t h e y  o f f e r  m o r e  
comprehell s l ve c r e d  l t s  o r  d e f e r r a l  o f  p a y m e n t  f o r  
mec h a n i s a t i o n  a n d  ( e r t i l l�el·s.  This group comprises 
mainly of wheat nno (adder grower.'3, anti 1II0y at times 
ove,·lap w i t h  2 . .1 . 1 . 1  a .  

2 . 1 . 1 . 2  UWIlCI" oceu JI Lcrs: 

a .  Cash croppers 

C r ed i t  is provitlcd by cOlllmis�ion agents;  i f  pC"oposed 
intenetltiolls in vegetoble or fodder grow:1118 (or t h i s  
group require higher input cos t s ,  L t  wl 1 1. h e  IlccesS:lrY 
to COllvince commission ngellts to I H· o v i d e  SI! f ( lc.lclI t 
cred i t .  Th :l.s gruup nhollld ue the most responsive and 0 
good tat·get COlIlIlIlUlj.ty for 011 form I:ria�.:J. These farmers 
are experienced {lnt! knoldedgo h l c ;  i f  an i n t e rvention hns 
genuine meri t ,  then i t  i t  i s  l i k e l y  t o  be r a p i d l y  
odo ll tetl b y  them. 

b .  Subslstcllcc croppers 

Little o r  110 credit is IIvtlHnble anti fe r t U lser use alld 
odoption nf improved vurietlcs are n o t  COIlIIUOIl . The s e  
formers o r e  primnrily wheat farmers \{ho could mnke btg 
improvcme n t s  In prryllllr: t t v t t y . P r u v i.El:inll  IJ f ilUprovp.d 



c r ed i. l  i s  1.: ; l l. 1.cd  r o t· hc f l) r.e 1Jl 0 r e  :l. n te lJ �; :i.ve  p r A.C l .ic�s  c:an 
be a d o p t e d . 

2 . 1 .  2 Farme r a  who use (Iurrtped ir rinn U on 

2 . 1 . 2 . 1 

\� h e t h e r f o r  l a n d l o rd , owner occ u p i. e r  or tena n t , t he 
packages d e v e l o ped mus t be r i go r o u s l y  e va l ua t e d  f o r  good 
e c o n o m i c pe rf 0 r m a n c e  ;) l1 d  c o n s  t a. n  I: iy r e a p p r a ised as 
ma r ke t pel c es a nti f u e l  C O A t s  c hange . A l a r ge p ro p o r. t.i.. oll 
o f  fa nne r s  in l Id s  g r o u p hnve poo r a c c l� s s  to 1lI(J r-ke t s  and 
this Hl u s t  he t aken i n to accoun t . m; 1 0e01J. ma t- ke t s  a r e  
sma l l  a n d  o pe ra t e  ilt  l owe r p r :i. c e s  t h a n  e l s ewh e r e . 

2 . l . 2 . 2  S u bs i s tence c ro p pe r s 

A v e r y  I. ow "i. n (J t l t .Low o u t p l l !: t ro ci :i l: i. o n.:l l n g r :lc u l t u r- e  i s  
p r a c t 'i. ceci . C r e d i. t ,  c n s h  a n d  s u p p l :i.es o f  i n p u t s  ,H e  v e ry 
sca rce . The 1II0S t l i k e l y  t a rg e t  f a rlllc t's ill t h i s  g r o u p  
wo u l d  b e  t h e  S a rd a r  an d o r  famiJy  I/Iem bers who a r e 
c o ncerned ld t h  farmi ng . They wil l be less risk a ve r s e  
t h a n s m a l l e r  f a r m e r s : i f  i m p r o v e d  v a r i e t i e s  o r  
prac t'lces r erl ll i r i n g  min imal inp u t s  a n! d e v e lo ped t the 
e x t e n s i o n  p r o c e s s  has t o  s ta r t  at t he " I:O p" . 

2 . 2  1'"L,oOVWATER CULTIVlITOHS 

2 . 2 . 1  Formers wi th access to mechuu isaU.on 

Fa rme r s  i l l  t h i s c a t e g o r y  !lIa y b e  e i  t h e r  t e n a n t s  o r  
l a n d l o r d s  100h o have s u f f i c i e n t  f:tnancial r e sources to Dim 
o r  h i r e t r n c t o r s  f o r  b u n d a t m a k i n g  a n d  t i m e l y  
c u i  t :l VD t i o n . 

2 . 2 . 1 . 1  A r eas w i t h r el ia b le f lood i n g a n d  s o i l wa t e r  
r e t e l l t ion 

Th i s  i s  t l te leas t r i s k y  p o r t ion o f  f a c- me r s  wh o o p e r a t e  a 
d l f f i c u l t  b u t  w e l l  a d a p ted fanni n g  sys tem . Produc t i v i t y  
i m p r o v eme n t s wo u l d  r e l a t e  t o  more e f f l c i.en t a n ti t :lme l y  
u s e  o f  machil les a n d  i n te r ve n t ions i n  soi l 1I11'1 11<J g e lll e n  t 
p r u c  t :i.ces . 

2 . 2 . 1 . 2 Areas wi t h  p o o r  r el i a b i li ty ·) f f lood i n g  

I t  Is d i f f i c u .l t  t o  a d d r ess a n y  l-e sea rch o r  e x t en s i o n 
,.l i rec t l y  t o  t h i s  g r ou p .  as they o pe ra te t i le lc? r.t s t s e c u r e  
o f  insec u re sys t ems . 1 I00� e ver , any tec h no logy o r  illl p r o v e d  
h u s b a n d r y  t l H l t i. s d e v e l o pe d f o r c u l t i. v a t o r s  w i t h  
re l i a b le \o/a t e r ,  CClII  olso b e  u s e d  b y  t h i s  g r- o tl p . The 
m a j o r  i. n te rv en t ion needed is Il n  i m p rovemell t in f l ood 
lo/il t e r  s u p p l y  or p r o v i s i o n  of p E! n�lI n i a  l ( p umped ) 1"'<I t e r  
f o r  i r r i g a t i o n .  Fa i l u r e  t o . s o l v e  t h i s  problem wi ll 
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r e s u l t  j l l  t i l L s  g r ou p n [  c u l t i va t o r s l e n v i. lI �  t he l clll d t o  
seek w o r k  " d.sclv i le r e ; n l l h o ll g h  m a n y  i l l  t h L tl g r o l l p lIIay 
a I r e n !! y  wo r k  88 l (1 b o ll r (�rs  in Nas:t rnbati ur e l s el�h e )�e , 
they ha ve I IO t: y e t  g i ve n l i p  slli. l a ba farmi n g . 

2 . 2 . 2  Fa rmer!J .... ho rl' l y  en tirely Oil o n J lll0 1 power 

Th i s i s  u y f ;}  r t h e l a  r g C.! :3 t i n d i \I i cl u a 1 g r 0 tI P 0 f 
c u l t i va t o r s w h o  a r e  o n l y  a ble to c u l t i va te r el i a b ly 
\.,ra t e red l O l l d s , a n d  o f t c n  h a v e  more l a u d  th(l n t h e y c a n  
ma nage in Cl t i mel y wa y .  Inl fH- o velllen t s  I·d. l l  occ ur if t he re 
i s  :f. lll p r o v ed o r  c i lc<l p e r  lII e c h n n i s a t i o l\ .  E x t e n s i o ll a n d  
rJ c rnU l lfl t r n l: i .on �l l to t l ld  c o nc e l l t ra t e 011 key rn nnc I's who a r e 
w U l t n g O llt! a b l. r.  to i n n o v a te ; t h i s  d oe s  n o t  I Iccc8sa r i l y  
i mp ly t h e  s ::l r c1a r .  

2 • .3 FARMERS OF DOTU DmIGA'fE(} AIm SAILAUA LhUD 

A l l Y  Jlll p r O Velt1(, l I l: �  i n  p r o d u c t i v i t y  untl( :}" t IT .l r, a U o n  a r e  
l i k e l y  t o  d i l1li. n i. s h t he need fo r so L l n bn p t"od t lc t ioll . 
Fa rme rs w i t h  a c c e s s  t o  m a c h i n e r y  , ... :L 1 1  c o n t i n u e t o  
c u I  t1 VB te s: :dlaba c r o p �  cw l o ng a s  t imel y "'o rk ca n be 
d o n e  ,d t h o l l t  c o m p e t i t i o n  f o r  l a b o u r r e (l u i r e d  i n  
i r r :i e a t e d  c r o p p i n g . E f f o r t s s h o u l d  c o n c e n t r a t e  o n  
im p r o v i ng the pe r [o r lll::lIICe o f  i r r:l g a t :i. ol l  and mi d i l l g  o n l y  
t h ose d e v e l o pme n ts i n  s a :Uaba c u l U.va t i o l1 tha t f i t ;  cash 
f l ow s h o u l d  improve d ue to be t te r  income from i r r i g a t e d  
p r od ue t i o n , b u t  t h e  farme r himsel f \vi ll dec ide t he Iwr th 
o f  i l l v e s t i n g  sOllle o f  that il l  sa y , t nl c t o r  h i r e  f o r  
impr oved saila h a  pr ori tle t i o ll . 
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3 .  SUGGESTIONS FOI{ EXPEIUNENTAL Mw IJEf"KJIISTRATIOl{ 
-----1'i{J.O!Ul�j]�S-TN-KA"cmjTliTs·ml-tr ------- .------------

3 .  1 . Ul'J'RO{)(fCTJOU 

3 . 1 . 1  

T h e  f o l l ow i n g  s u g g e s t i o ns fo r r esea rc h , d em o ns t ra t i on 
(l n d e x tension p r io r i ti es are lIla d e  011  t he ba s i s  o f  t h e  
t y pe s  o f  [n rlll ing �3 y s l ell1 :i n K n c h l d  t1 l 1 d  t he C OIIS U-a :i. ll ts 
that fa r m e r s  [ (l c e  i ll o p e r a t i n g  o r  rn o tl J f Y :L n g  t h e i r 
sys tPl/Is . A mo re d e t a :U.cd e x p J 8 n<l t l O l l  o f  t h�� d i f fe re n t: 
t y p e s  o f  t r i a l  ( v e r i f i c a t i o n , rJ e v e l o jl m c l I t a l  a l l d  
i n no v a t i v e ) i s  g :L v e n  I n  t he vol ume t i t led "f-l e t l lOdologyl l . 

3 . 1 .  2 

He h o v e  A e c n  that s a i l a ba fa r m i llg i s  U Oll1iml l l t i ll Kn c hh i , 
a n d  t h i s  i mmed i a t el y  r a i s e s  q ues t ions a b o u t  the l e v e l  o f  
i n v e s tJlle n t: t h a t:  can b e  lIIade in illlpro vi l lg p rod uc t i v i ty ; 
r l sk a n d  I l l lce r ta in ty a r e  high a n d  t he a fllou n t  o f  e x i s t i n g  
re le va n t e x p e r ime n t a l  wo rk i n t o  s::t i l a bn cu l t i va t i o n  i s  
v e r y  l i m i t e d . O p p o r t u n i t i e s i n  s o i l  a n d  \v a t e r  
m[lnng eJllc n t  exi s t , some o f  which a r e  i d e a s  t ha t n e e d  
t e s t i n e :) ll d  d c m .o n s t r o t i o n r a t h e r t h a n  t r u e  
e x p e r -t.llle l l tn t i. o n . 

li s  i r dgn ted c r o p p i n g  i s  c o n c en tra ted i n  s II1o l 1  d i sc r e e t  
a r eos , i t  is d i f f i c u l t t o  sugge s t  i n no v a t io n s  ",hic h a r e  
u ni v e r sal .  H e  /IIus t a c c e p t  t ha t  t h e  t o pl. c s  \�e choose f o r  
i n ves t iga t i o n  lTIa y have a l o c a l i sed e f f e c t  a l though t h i s  
s h o u ld 1I0 t mean t ha t  t hey a r e  u n impor t a n t .  

3 . 2 .  

3 . 2 . 1  

3 . 2 . 1 . 1  

lRRIGATlm CROPPING 

Trial work 

FERTILISEI� TRIALS 

li'e r t .U I. :sc r l lse 011  ,1 .LJ c r o ps i n  Knchhi.  Lf-l v e r y  vn r J o h le 
a n d s u bs t (l ll ttal  d i f .fe re n c es in H p pl ic:1 t i o n s  can be s (! e n  
b e  twe e n  v i l la g e s  s e p a r a ted b y  only  n f e w  k:i l orne t e r s . 
Al t h o u gh c r e d i t  i s  n ma jor c o n s t r; li n t  to f e r t i l i s e r  u s e  
on c e real s , m o n e y  i s  a va i l a b le to b u y  i n pu t s for mel ons 
and t oma toes . Fe r t i l i t y  managem e n t i s  neg lec t e d  i n  a 
S lI r p r i s i n g l y  la r g e  n u m b e r  o f  v i l l a g e s , p a r t i cu l a r l y  
a l o n g  t h e  S n n n i -Gn n d 3 \m p i e d m o n t: n n d  d u n g i s  o f t e n  
t hr own O H O Y  :i ns tead o f  being lI s ed o n  the l a n d . 

-32 7 -



J .  2. I .  t u .  Whcll t 

111  n r-cll t:()rrtl!l , WIIC'!:lt I s  the I'rtllclpol >: r o p  olld IIIn l l)' improved 
Vrll" lc t ics :Jl"C :1.11 IIse w h l d l  Ilrc \JllIlcr(l.· r t "l. l.l�cd . SClt!.qfnct1.oI1 
o (  9 u tw i stcllce food rC' [ 'li.rcrncnts rCllIl.lln:: a 11I0JOf p r iol"lt:y 111 
Ol"COS wllel-c IIItH"kcts afC uc:c{!ss i hlc ami wOIl !.,1 thcl"c[orc aLlow 
tli .vcrs.l(icntioll  i n t o  other cush crops. Si.nce excess Bred,. call 
uc so l d  o r ,  n l t e r n n t i v c l y  11111d call be released if; production 
1 s  I.rnpr,-uvcd , cOllf i. rlllnl ion o f  apIH"O p r:i t lte f e r t i l lser levC;!l�1 
wou t tl II:lvC wi.d(!�p rr.llcJ ilppllcot:lon. 

A [{ lr' i rd s  �Ilou l d  I.ook ti t a pp l.icn t.iollll 011 o;� few v o r j c tic� r,llI 
pnss.l h J C! ,  Oil onter to keep tile cxpcr"irncllta.l worklood wlUlil l  
r c n !'1 o n o h l c  l l l1li t s . S i ll c c  the l o c a l  v a r .i e ties o r e  s t i l l  
populnr,  101-1 dO:3c� i n  t h l?:  rnrlge o f  60:JO Kg . o f  n i t rogen mid 
phosphate per ltcctnre shou 1.d he cvoluo tct.1. 

Fertiliser rutes 011 Pnk 81 could he cV(lluuted for 001011 Weir 
o n o  No r i IIcod works command a r e a s  I� h e r e  water is n o t  n 
H lIIltill8 fnctor. 

Wheat c u l t.ivation along the western p.ledruont i s  cOlls tra:lneti 
hy the f,lva.llulrl U t y  of w�l t c r r  -9nd varle t1e� �uch EIS Sonllalika 
o r  perhnp.9 7 1 1  would be more a ppropria te . SuuncslCl! level:) o f  
N&P [or improved vo r t t:' t i.e!J DI·C 1,0 : 20 ,  80 : /, 'j ,  and 120:60 .  

J . 2 . 1 . 1  b .  lJ..'l rlcy and OutH 

Dotl. these crops ;Ire imjlort<lllt fodtlers . \�h ich flre sold 011 tIle 
Queltfl Inorke t :  irlvegtiuatloll of the optimum doses nnd tim:lllg 
o f  [e r t i L"lser application Is the,·eforc wor thwhlle . All the 
varieties used a t  the moment ore loca.l ond have never been 
tested in t r i o l s .  1..0101 doses 1n the order of 1,0 : 20 ond 60.:/,0 
N&P/lla would !Je a good place to Hta r t .  In the longer tertii, 
testing hJ.gher rates Idth improved vllrietles la des i r a b l e .  
Given the tribal s t l·ucture i n  t he f o d d e r  g r o w i n n  a r c u s , 
finonce ond {l.i.�setn:l.nlJ tion of recomendations should n o t  be rill 
ohstoclc.  

J. 2.  I .  t C .  HclUII!} ont! watermelolls 

C uc u r b i t s  a r e  t h e  lIIo s t  common c a s h  c r o p  a n d  a r e  e v e n  
exported t o  Uf\JL They o r e  g r oIn! under gerlerous irrigat"lon i n  
Dhudar om] this rneans that the effect o r  large quanti t ies o f  
N could be usefully determined. Nany crops ore growll 011 the 
same land from yea I" to yea r ,  and sOIne formers are ulrendy 
o p p l y ing �U1n.l l amounts of Pot�1!lh t u  J mprove colonJtion lInd 
q un U t y .  i\eill forming fertilisers, SLlch 113 t1l1unonlurn sulphate 
n t"e l U<cly to have some 1.lIIpnct on y"leld by lowering the pll ,  
allll t h l s  cf)uld he illve.�tignted . Suggt'!:sted trial rates o f  NPK 
( 111 JtrlP.llt KC/hn) ri t e :  
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N P,OJ K10 

110 (J O 0 
IlU (I f) 60 
16U l to  0 
160 I W  1 10 

'l'a h J f! U 

N('l olls a r c  n lso grO\�ll umler l-estrj ..:tct.l i r l ' J.go t lon 1n tile 
�Il t h r i. n nm  amI tll/� prnc t :l.cc or jll1lllpi llg tf!HlpOrnry w.l ll ter 
seosoll  w u t e r  ( r am r i v e r s  SCCIIW likely tu spread . A 
cornplcrncl ltary ( c r t i l l a e r  p r O G ramme [or t h i s  s y s t e m  
s hl.lu ld h e  c v a  l.lIa t cd IIs i n g  N & P  DUt! NPK (cl'tUisers; 
ratc� lip to 100 : 50 : 100 cou.ld be le:ll:ed. 

J .  2 .  I . 1 d .  Tom: .. toes 

Uy Buluchistm. stolHlnnl s ,  a large IIUIUUIIL oC n i trogen anti 
phosphorous ore opplied to tomatoes 01111 there is l it t l e  
problem w i t h  obtai.n.tIlB c n � d i t  f o r  their purchuse. A s  the 
eorly lIIorkct is the Larget fOl' Inust growers , a suitable 
regime (nr (l l In l t ty 0111/ o p timum y i (� l d  wi t h  enrly bcnr'ing 
is dt:!i l rn h l e .  The vtlluc oC pot.rwh [or' the lu lel' lUa tu'-! II!; 
crop \�u rront� .luvestl(J1.1tion OB ljulI _l .J. ty produce 1.:011111101111 a 
hettpr Jlr"l.r.'� .  A pp.l.lcutioll�3 of n l tl"ogcll phosphate unci 
pOlunh shollld hc split os follow_';! : 

Nutrlcllt kC/1Io @ t l"rlllsplantillU +30Juys -t-6Udors @pick2 

N 

p :
/)

5 K,O 

Tall l c  9 

J .  2 . 1 . 1  

45 
1,5 
1,5 

c .  SUl"ChulIl (adder 

1,5 
1, 5 
/, 5 

2 2  
I 1  
1 I  

22 
I I  
1 1 

The llIo rkct (or greclI (ouders Is very s t l-onB in Quetta 
resultinn ill suhstolltiol use ( 1 60 :  1 1 5) o f  N&P 011 loclIL 
varieties in the Dhadar area. The Uming anti quantity of 
s p U t  Dpplicatiolls a t  sowin8 . a t  20 and I,Q days post 
emergcnce could �e tcsted Eor II1(1xill1l11n y i e l d .  As the 
local vllricties are doy neutral onc! avernge tempernturcs 
n re h t g h . ea rHer planting!! :)re possHlc: fertiliser 
reg J lllcs (or this crop rlllt! 0 follolo' 011  '-::l tOOII forage crup 
could be illvesclgn tt!tI . 
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J . 2 . 1 . 1. I�V/II .. UATIOU OF tII�� VAIUP.Tll!S 

3 . 2 . 1 . 1  u .  Whcut 

Illlp." O V C IIICI, t s  i.1I whc.nt p rod uc t 'l o ll 11I 1 1 $ t  H C C Q l I n t  [ o r  t h e  
!Jhortncc oC Iml"rr and lh(! rCIHllting tCllll cll C Y t o  l e r  l c o t e  
whea t " 0  more thllll thre!.! , surnct1mcs (our t l.mcs. Vorietlcs 
w l t h rcosonn blc fertiliser response chnrn c t c l" i s t ic s  u n d e r  
suo-optimal irrieation a r e  requireu. Short seasun varieties 
whlch flower Mcly may aLlow i rr igo tloll water to be released 
(ur vecetn lJ te l)cOti uc t i.OII in Nnrch-Apr f l .  

Other I. mpor t:lII l c1wcacteri.:Jt-lr.. :1 ore the .Pln'll:1tl llIlll qunUty 
or s t ow ,  (19 I.t is the pr111c1 1'01 [otldl!r: i n  the i r r igated 
o " cu s .  The Cllrr�rtt ["[!IIge of impcoved vl)rlcties are ShOl"t 
s t nlllcll [IlId do not lIIf1 tch up to the 10cI11 c u l t i v n r .  Longer 
s t rowed varieties, such as pj,rstlbuk 05 <Jnd Baron! 8 3 ,  o r  
o thr.rs ,�1 t h  1100<1 lodgine chorllcted!ltics o r e  p refe r red Cot 
tcstillC· 

J . 2 . 1 . 2 u .  Soq�hllm 

I I l c h e l" y l e r lr i n g o l l d  morc fcrtiliser re�polIsiv c c u l tivars 
could be i n t roduced, but must he careful l y  evaluated agoillst 
the loca l "Toor1" strain, which i s  n good performer in both 
irricated o n d  soiloba corlll itions. 

I m p ol- t ed F t  hyurid sorghum!) , i n troduced in the Pu njab by 
ADUr, have yielded 25-',0 tonnes fresh weight a t  ench oC C i v e  
c u t :':! ,  token a t  JS d u y  i n t e r v a l s .  The fodder varieties tested 
were "Speedfced" onu "Jumbo" and wort! both impo r t e d  f r o m  
A u s t r a li a .  Seed is available i n  Karochl, nnd verification 
trials cou l d  u e  i ns t i g a t e d  to t e s t  these v 8 r l e t i c s  i n  
Uolucld stnll . 

3 . 2 . 1 . 2  c .  Cu�h crops 

A t  the rnOUl e l l t  t h e r e  seems to be little to be gained by 
introducing new varieties of melon!J and tomato. Two improved 
c h a r a c t e r i s t i c s  f o r  tomatoes a r e  d e s i r a b l e  b u t  i t  -l s  
questionn h l e  w h e t h e r  t h e  s c a l e  o f  p r o d u c t i o n  j u s t i f i e s  
invcstigation. Earlier fr'IHinc t o  cn tf;h the corly market is 
dcs-lroble for Jllnuary trallsploll t s ,  I/hereas h:l.eh temperature 
toleronce i s  lIeeded for the late plonteo c;rop which i s  picked 
1n JUIIC. 

3 . 2 . 1 . 3  I1HIlGA'l'IOrl 1lX:I'ERIIII�rrs 

3 . 2 . 1 . 1  u .  Irrigation �chcd ul illC ill cercnl:J 

Thcl·C ore two facets whIch \�urrant clI:Jlcrtmcll tDtion: reducing 
the numhe r  of irrigations civen t o  il)t!ders, and optirnlsing 
thc t l m.lng of r e s t t"i.cted i r r i g a t lons ill whea t .  Y i e l d  
mcasuremcnts should he corrclnted to tlL,! nucnher Dud timing o f  
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I. r r i.g01. l olI:J fOI- ho dey onUJ IInd sorgh um over the t l t lcl-lnc, 
uooti ng nUll hCHdlllg periods. 

The "rocUce o( cut t illC o C f  l r l"ir,o tioll n e  . l l ( Ccrcllt tlmea to 
stnCgcr horvchting cOllld u .Lso ue illvc!l t lr,n tetl . 

3 , 2 , 1 . 3  h .  !'ont cerm.illllU 011 In-iCllLioll 

In 1II0St yeors I�hent and Im rlel' est:) u 1 1 9ilmcllt i.s of tell poor, 
ond cood cOlllpensotQ ry t l 1 l.et-inc ollly uccurs folloll!llg good 
o p r i l1g r o l l l S .  The illtcrvol tu the U n ,, !: i .l" r tgo t io ll a C t e r  
cmergence l a  usua l ly 2 5  dnys uut lIIay ue n o  lIluc.;h o s I,Oduys .  

The e ( (e<:L {I ll!! worth o (  "I linht wot • .:! rtllf: CiOIllIlI) 3--1, IJuys 
after ellle rgence !')I Iou1.d ue d c t enn:lned , �slJ'�ctolly a s  the re Is 
.Little compf!t i tioll for I�a t c r  a t  thls tj.lIlc . 

3 , 2 , 1 . 3  c .  Supplemclltal i["rlcoU.oll o f  mclulI� 

W.lth lIlure Hilt! mOI-e melons hcill� raised 011 olle or two eorly 
l r r i R o t lol16 t n  reh rua ry-Ha r c h .  l n v c s t l.gnt 1.nllS should he 
co r r letl o u t  into the optimum OIllOllllt of wHtel" IIppl1ed and the 
lI u l1l b e r  o f  c n r l y  s (! n S O I l  a p p l i c a t i o n s . N c l o lls li r e  v e r y  
c f f lcicllt IIsers o f  soil moisture ond devc.l'}p deep roo t s .  Goat! 
estohl lshmCllt wi th 0 numbe r o f  shallow i r l"icntions should he 
followed or preceded oy larcer quantities o f  wnter to create 
o 30il mois ture reserve to 0 depth of lm. 

I n  I'iOUle arCLlS oC Kacl lh i ,  lIIP- lollS receJ.ve tou mnny Il;\ terings , 
even 011 lICh l: salls; the opt imum t1UrnUC1- ::lml i n terval between 
l r rico t.i.olls [or loamy <:Ind sCl lldy soIls should be lleterl1lined. 

3 . 2 . 1 , 1, CIIL'['[VA'I'lOll 'nUMB 

3 . 2 .  l o ll U .  Ucd9 tllld (urruws for tomatue:1 Ulld ",C10119 

TOllla toes a r e  l I o rlna11y crowll 011 l-iuges wldcll can be uath 
lorge or slIIo11 and bo th Ramo types Llnu tuller vorieties a["e 
stElked fo[" support . Growing tomatoes on ueds w i t h  irrigation 
f u r rows set ahout 2'n apart would allow tlm bush type crops to 
ue grown all the illside of the ridge, "011 tJry lond". Access 
(or picking 01111 weed control :;iloutd be nJUI:h 1110 re cosy thon a t  
prcscllt olld l r r icuL.lolI should be less time con.':luming. 

Neloll!) nr!! often grOll/l 011 ve ry nor row betb� or IJrood r idge s , 
olld the seedl'i are plnced towllrds the top of the i rrigation 
chanllel. 'fhe foliage often grows dOlm i n  tu the chonnel and is 
.... e t ted and so rots Ot- it uecomes more susceptiblc to attack 
uy IUlldews _ 0 .. wider ( 2111) beds, the seed Gin be placed on the 
dry side of a furrou and t he foliage cnn be trained over dry 
8rollllll : t h e r e  is l e s s  l i ke l ihood of f [" u i t s  r o t t i n g  in 
C Oll t rast to cu["rent prnc t:i.c e .  
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J. 2 .  I . /, h .  Su i .!.  Sali n i ty 

Que rU!'ther ospect to he considered i�J tile salinity cvitlellt 
I n  sOlUe so U s ,  Seeds should not ue plncl'd c: lose to the top o f  
Lhe r h1nc o r  <;I t  the c a p i  L I .l1.SI'y Cringe where s u I t  (lccull1ulnte!;, 
111  I lotuhly salty areas , i .... lCatillB 1.Iy a l ternate ( U LTOWS cou.ld 
he tested against watcriug each fULTUI ... . O l' plonting 011 olle 
sitle o( 0 narrower bed with closer sp::lI.:ed f u r rows could be 
teste,1 up,n:lllst n w i. lle r  hell system. el; : 

I 

: set' cl 
: wu t t'r 

BED BE D 2 

- 2 m ..... ..... 2 m  � 

J. 2 . 1 . 11 c .  Uecll tiUaec :1.11 cereals 

W o r k  111 t h e  b o r o l l i  a r c u s  of PUII . luh h n s  shown u s e f u l  
r e s p O ll s e �  t o  d e e p  p l o u g h i n g  w i t h  d i s c p l o u g h s  ( DARJ) 
projec t ) , Preliudllllry results indlcnte tlmt the the y i e l d  
response depends 011 annual deel) ploughing olul there i s  l i t t le 
corry Qve.- e f f ec t .  Mouldboanl ond d:lsk ploughs ore not widely 
used in Kachhi . and some investigllti.on should be made on 
lnigated soils working at 30 and "5 cm dep t h .  

The t.I e p o r t.l1ell t o l s o  h o s  d e e p e r  workl118 sllb90ilill& tines 
( w l thout "w.lngs" ) ,  bllt no tractors pcwe r ClIl enough to p u l l  
th.·cc u n l ts u t  onc time . liowevel- , tilt:! effect Bnd economic 
worth of subsoiUng fit 60 ewd 80 crn below ground level can be 
colcula ted from experimental data pruduced by subsoiling with 
olle tiuc ollly I using existing 6511P tractors. 

3 . 2 . 1 . 5 COlrfRDL or PESTS ANI> DISIlASI� 

3 . 2 . 1 . 5 o .  Insects 

Some (fl rllI(' r� npply pestir. I.tII!!1 011 IIIc L()I;S ;lllninst red 
he c t I c ,  c u tworm , v n r i o u s  b e e t l e s , f nd. t f l i e s ,  
( v e c t o l- s  o f  C l l c u m be r  mosaic v i n l O )  o n d  ( r u l t  
Pest I.c.ldcs orc rarely applied a t  thl� rtUIl!.: time or 
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r ig h t  q l l n n t i. t i c s .  The S!llI1e is tn!!! ror L lle cou tr'ol of (/"Id.t 
[.lOre!' �11Hl " 1'I I ; d i" tOIll�l tf)""R " 1\ guod I'::lckor.c of i ll!wc t control 
liS l llg per·s.i stl' l It  Sy�l L(:IIIif: fllId kllOck-dol-lll pcn t"ic i.dca �hollltl be 
e v n  l. uil tcll . Cllelllicu.Ls w .t t h  occcp tnh le LH50 I oH sllOlIlcJ uc tp.r;tcll , 
� "lIIc h  flS IHfI? illOIl , Ekalu.'t, �lfllA tld.oll , Oilllccron <111(1 Cymbush . III 
tile 1.01lUr.r term,  u L L I CI low VOllllllC (lll ,V) techniques sholl!11 he 
i tl ve s t iBn ted as I-Iatcr is often Ilot .) v;"1 i lahlc ncar to a field 
when 91'1"<lyillg is requi rcd . The relativc merits o f  spray a ll d 
P,1":l l l ll l n r  flpplicn t"io l1 should be oBsessed o s  t he l o t t e r  are 
lII ueh cCls.ier for [:inncrs t o  n p p l y ,  h u t  nre d e p e n d e l1 t 011 
irrign t i.oll [or illllHcd i:1tc ,�f fce t .  

Tile e C rl�cL o f  l'al\(l11 ;1111..1 FUL"Ddoll 011 e!>lahl islllnCllt o l lll yi.e1.cI o f  
[adder sorghulII should ue investigo ted . WOl"k i n  the PtJ l ljn h has 
showlI very much j lllprovcd !l t o l l d s  due t o  go o d  eOIl C t' o l  o f  
s orehUln shoot fly alld stem bore r .  

J . 2 . L 5  b .  IHsctiscs OItlJ dcf:l.c1ellr;:l.e�) 

Vege tn h.l.es 

POIillcry mildew is conunon o n  cllcurblts and i s  tl"ented Id th 
( ou t o f do te) Denlate uy some forllle r s .  It .is not easy to 
09se�s tile c f fectivcncss of COlltl'ol, hu t rni.lde\�s hove become 
increns l u e l y  re!> :i.!>ton t  to OClllnte (!lsc\�here ill tlte wor l d .  
'I'riols to d c t e rtll"i.nc the ef f:e c t o f  I3cul.£Ite llnd altc rnoti.ves 
o rc needed nml i t  would ue worth deterUlluillg the o p t i m u m  
t 1111111g o f  t hc first u n d  !wlmequen t �ip·(ay s . 

I�rolll (arlners' dcsc riptiorls, virus mosaic is also a proulem, 
01111 this can 0111y be c on trolled by k:llling a plticls a t  an eu r ly 
stnee. 

Tomatoes su[fp.r mainly from virU9 discllses, and so the same 
p ro t e c t i o n tt1 e o � lIrcs l.l p p ly .  S e e d l i n g b l i g h t o n d  p o o r  
c s t n h 1 1shrnc n t: a l" C  a l s o  n proulem with both importcd and 
local seed a llll "lterllutive seed tn�3ttllellts should be tested. 

Hhen t 

n u s t  n f C e c t s  lII o s t  o f  t h c  vfl r i. c t i e s  Urown 1 n  K a c h h i ,  
es pecio lly O!> the resistoll t varietlf�s (Pnk 8 1 , Powan, and 
SonnoU.ko) rcq uire more irrigo t:ion titan the others and o r e  
therefore n o t  p lon ted so widely. Resist'lIlt varie ties which 
mntch the requi rel1len ts [or fertiliser responsiveness with few 
i r r igntiolls should be sought out nnd tes ted . The Provincial 
\�lleat Botanist should be consulted nhout pronrtsing varieties. 
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3 . 2 . 1 . 6  weED (;01/,11101. 

Weeds i ll ��rcul c rups fire 011 Ilnportullt sou rce of [ou(le r 
{lud a r e  uS!!:1 1 ! y  collected by IU:UH.I . Hr COlltrost weed lnU 
l i t  ve gc l;a h.lcs is o f t e n  physica l l y  difficult a n d  very 
l u l)Utlt- .l lltCIIS.lVC ll l1l1 i.;<l t: hc refon� r iot done as frequently 
o r  £IS wel l. a s  .lt sJwllld lJe . I f: c ul t:lv3 t l.oll 011  beds 13 
i l l t rodllced, the task shull Ld IJcCOIl1C easie r ,  especially I f:  
impro vell IWlld \�c cclillg tuols are 1 l1 t rQduced ( 1loes, for 
instance) . A wcedillU trial should compa r e  t h e  y i e l d  
I.llI p r () V Clllc n t  i.n f o d d e t- ,  s t ra\� 11 IId grain aga ins t  the 
[adder y lc l d o f  \u�cd."l ,  IIIH.! dctenll.l.llc:' \�hlch Is the more 
c o s t  c f fl!<: t i.vc pt":tcti.ce. 

ChcJIL .tcn.l weed cOll t r u l  ( o r  rnc l o lls a n d  t o m a l oes a r e  
IH'olmbl.y economicaJ.ly just Hied ,HId Il Efonloule. Once the 
princijlt.ll weeds have been correctly IdcntHied, sui ta ble 
chcmical measures con be tcsted ill verification trials. 

3 . 2 . 1 . 7  AGRDrIONIC i'RACTlCE 

3 . 2 . 1 . 7  n .  Rotol:lolw 

l{o tn t l.o I\H :lre so :i.nfrequcnt i n  I:h� furmlng :Jystems of 
KachhJ. that a verification trial cum demonstration Is 
needed . Nelons are the o bvious crop Co choose because 
contilllluu.'3 cropping h::ts been pnlct1.ccd for 1II0r c  tha ll 
nine years ill some fields. There 15 'Increosing evidence 
o f  s o i l - bo r n e d i s e a s e  a m o n g s t  t h e  p r o u l e m s n o w  
occllrr"lnu o n  cucurbits. Du ta o n  yi.elds a n d  lncidence of 
pests £1111.1 diseases needs to be colle-:ted over a number 
of yenrs. A 3-/1 yenr rototion involving rnelolls-wheat
'/egetah1c-wheat (or faUow) seeuw reo30nab1e. 

3 . 2 . 1 . 7  h .  Fotltlc[" pJ.alll: demJity 

'fhe 0pUII1Wll pt'-lilt den�i. t ics with IIntl wi.thout fertiliser 
·should lJe establ ished (or oats, lmdey ond sorghum, as 
there i s  great variation in seed rate$ a n d  r e p o r t e d  
y l e l d s  [ o r  both these crops. Sui':aI11(� treatrnellts ore 
Sllmmari.sed below: 

SCCI\ Ibtes 
Crop 1 2 3 

kg/Ha 

Ufl rley 100 1 30 160 Allt/-
0;) t 70 100 130 Fer t . NP 
Sorghllm 2'5 35 50 

'I'ahJ.e 10 



3 . 2 . 1 . 7  c .  I'rojltl gn l: ioll  of 9cc4ilillC9 

Tomato !If't!d l l ugs ill Kr.ehh l  PI!"C f)rtl�1I o r  111)')[ (I U'l l i ty 
...,hell they a r c  tnuH'I' Lmltcd o u t ;  £ll l l ,'llll:l, tOI1l11 toco arc 
v e r y  t o L e r o l l t  o f  \�rl l:er s t r e s s ,  t h e r e  is D n t r o n g  
correlnt.lOlt hctl�CCIl ,1"I: " cc o r  8 t re:-W 11111 1  yield pellu i t y .  
1111 experiment cnll  b e  ltll d e r t a kclI t o  t e s t  t h e  J l e l d  
i m p r o v e me n t  [rorn p o t  r a lsed seed l l llUR, p!alltcd into 
reeclltly lrrigoLed sol1 cOlUflurcd to currcnt practice. I n  
nll1l 1 t loll , w e  c n n  c v a lurtte I.he e He(.t oC ."I lIude ( n e t t ing 
or "loc n l "  lJIa terial) o r l  the q ua l i t y  I1 l ld 9 U IJSCll uCll t 
pcr(onllflllcc !lced U Ilet: . 

J . 2 .  l .  7 tl . Trc l l i� Sy!:tCn1!] (oc Tunl:ltuC!tI 

hlr the L n ll  variet ies a !::I iruplc POSL otlll 2-wLro trellis 
flystCtn could be tC!:Iteu ond coated nuniust the e x i s t i n g  
s y s t elll w l l J. c h  h n �l o u t h  h l U ll c n p j  1� ld 11 110 l � b o u r  
re'llIi rcmcll t s :  a s  tOJlltltocs a r e  growlI 1)11 the! sarne land 
ycor o C t e r  ycn r ,  {\ scrni-pcrmCllol1t tT'c U t s ,  r u n n i n g  
010118 t h e  lCIIBth o f  {I oed , should o e  cost e C fec t l vc 011<1 
reduce thc peak labour re(llIiremellt (or !3tukillg uJl and 
tylll!:: 011.  

3 . 2 . 1 . 0 EVALUATIOII OF ALT/�/mA'l·lVp. CROPS 

Tile o l'PortufI'ltics (or .llltroducil1g ncw ceops 1n KochhJ. 
a r e  l i m i ted u y  tile Ulliv(.!rSlll luck o C  Iwter and the 
continuillU importonce of suusls tclI('t! IIhcat production. 
�Ia n y  Jlo r t s  of K a c h h.i Ol'e not well scrvl:!d by rood s ,  
telephont!s Alld elet.:tricity nnt! cOllseqlH!lItly rnarketing o f  
h l8her vulue crops is so d l f flcult u t  the rnoment that 
fOl'lllera Cllnnot chnnee to caoh crops. 

I n t ruJuct loll o [  frult crOp!l in the pcrellllially i n -igoted 
areas is the only real possHility (1I1d is being explored 
by the Dcpnrtlllc n t .  The salinity of shu1101-1 well water is 
too high for satisfac t o r y  f r u i t  p r o d u c t i o n  in m a n y  
places and s o  the main target areas would ue downstreom 
frolO Nor! and ilolall weirs. 

Mnncos a p peal' to ue preferred o y  [arllle r S ,  fllthough rough 
lemons I lemOlls and limes are found in the smo11 garden 
orchards of the snrdurs. Varieties should be screened 
f o r  b e s t  p e r f o rma n c e ,  u s i n g  m o r c  s a l t  t o l e r a n t  
r o o t s tocks w h e r e  poss i b l e . I f  economists feel that 
future markets will support more sHpodUln than t h a  t 
protlucetl in Las Dclo, introductlolls could also be made. 
SOl'otl111" fruits more quickly than n1:1nl;O, &uav� I £11111 
citrus £Il1d is therefore mo["c cOlMlercinlly a t t ra c t i v e . 
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3 . 2 . 1 . 9  GI1Alli 5TOIII,<:I-: 

eOUlpn r t �lr)11 n (  g r a I n  l .onSt!9 i n  t r l l d  i t  l r l fHl I s l: o r l.lr.c 
vcnsc13 sholl Lt! he umlcrtakcll.  The pl'flt: I·tc� of: choppinC 
�1I1C1  1Ul .�l l'lt S r i  \H Nccm l �lIvc!l with Urn! .,:, j s  CQIlf.I IlCd to 
o [CI/ v t l lup,cs. [ e  !.I,I' jll"flctlcc in a:r c r (l�c t l 'l c o s  
c l a i m e d , t l d s  t c c h u o  l 0 8 Y  s h o u l d  h e  e n c o u r a g e d  
tl'l'otlghOtlt the distric t .  

3 . 2 . 2  UcmomJtnl tloll� 

3 . 2 . 2 . 1 CUI.TJ. VATlOIiS 

" Icchlll l l s n t i.orl j.s increosJ.ng throul3hotlt K u c I Lh l ,  b u t;  many 
( o rtl1 c r �  lUoy nnt be JIIulc i rl( �  the hes t use of the.lr 
t u v c s trncu t s .  P l ougll11l6 ls oCten d(}Hl� d l� Y .  eye"  when 
water 1.s :wn lloule to I.Idll& the lalld tllto contlHlon. 
Seed beds n r e  o f t e n  c l o d d y  a n d  Inony o pe r ntor� seem 
unaware of how to odjllst 'Ond set up lIIou J rl board and disc 
ploughs. J)cmolls troti.oll9 o( correct implmllcn t prepo rtlti.OIl 
ond o p e r o t i a n  s h o u l d  be ma d e  in 0 1 1  p o r t s  of t h e  
d i s t r i c t .  f)SIJP tractors o r e  n o t  suffiCiently powerful to 
p u l l  a f O U l' f u r r o w  m o u l d  b o a r d  p l o u g h ,  a n d  
dcmo n s t nl t i. allD s h o u l d  sllow t h r ec f u r row IlI o d c l s  1n 
operation. t l l l t i a l l y  t h c a c  demOllstnll:lOIlS c o u l d  h e  
t a r g e t e d  n t  t h e  t r ac tlH o w n e r s  oprl  t he i r  t l r i v e r s ,  
put'ticular ly those who h l r c  .)Ut cheJ.r Innc hinc.9. 

3 . 2 . 2 . 2  I'UHI'SI�rS 

E l e c t r i c a l  and diesel powered centrif. ugnl /lump sets, 
working tll  the m:l i l l  r i vet' channels, lire found morc and 
more ill the p.ln!n, The clIgineering D t u f f  ill the Adaptive 
R e s e a r c h  I' r o g r l) !UIIlC s h o u l d  r e v l e lo'  n u d  t e s t  t h e  
c O lUu l u a t l o l1 s u v a i l a u .le a n d  dCUlonst:rl.1tc t h e  m o s t  
e f C i c i c n t  o n d  c o s t e f f e c t i v e  u n :L l: s .  N a i n t c n o n c e  
demonstrations are also ncccssory, judt;inc by the down
time on uni.ts operating along the Bolon d v e r .  

3 . 2 . 2 . 3  I�)ST IIAI!VEST OI'F.llATIONS 

Nechanlcal threshet's orc available, o u t  appear to b e  
undcr- u t l 1 tscd o r  n o  longer operationol.. Grain threshing 
is a tedious a n d  timc-consuming b u s i n e s .9  f o r  m a n y  
c u l t i v a t o r s ,  a n d  i n s t r u c t i o n  1 n  t h c  o p e r a tion ond 
moi n t c ll o n c c  o f  t h e s e  m a c h i n e s  m u y  i m p r o v e  t h e  
si tun tion. 
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3 . 2 . 3  gxtclIs iOl1 

E X L C l l s l .o n  pr-lot- i l i .!:'> al.ou Lt! i l l e .! u!!.! p r o v i s l.oll o f  
intormatlon i l l  pamplltl.!t uml poster (orm 011 the £ollowiu& 
tOfllcs: 

o .  Pcn t ic idc snfc t y ,  P" lll recogni t i oll (porticularly i ll 
melons ami tornntoes ) ,  rni:<iIlR onu applyju& chemicnls ano 
sound recommendations for tlH! control o f  fmlned pests. 

b .  l l l s t r u c t'!olls all o p e l- o t i o ll IlUtI  IIIn l ll t c u fl ll c e  o f  
tractors, tllrcsllcl' S ,  cu.tl:lvutLon l.mpl(,'uH.! l lts !llld sproylllU 
equipment . 

c .  [ r r ,l l\u l. i ot l  :1ull ( c n : i l l�H.H· reCQUlIlICJldu t i utll.l (or wheat. 

3 . 3 .  RhlNF{!.1J ANU FLOOD-IRI!IGA'l'lm CROPP.[tIG 

3 . 3 . 1 '1'["101 work 

3 . 3 . 1 . 1  FERTILISER 'I1UALS 

3 . 3 . 1 . 1  u .  Ucs.itluaJ. phusplint(! 

Contluu:11 cropping o (  sorghum Dnd I'" l�cs shuuld ha v e  
d e p leted the soil o f  avallable phUDJlhn t e .  �xperiments 
w .l t h  \� h e a t  j.n upll.l I ld lla l u c l d s t a n  i ll t i . lc:.ltc s t r o n g  
responscs t o  phosph a t e ,  ami this could be investigated 
over a /lumber of years for the sorghum- p u I s I'!  s ta p l e  
crop . T r i a l  levels o f  0 and 60 kg �'f pho�phate per 
hectare (Ire suggcHted . 

3 . 3 . 1 .  1 u .  Nitrocen placed i n t o  Inolutu["c 

IJARO reports economic responses to n i t l"ogcn placed i n t o  
Inoist s o i l  under n.dnfed condition!) in t h e  "nod Koi" 
nrcos of the Plll l j a u .  A l t hough this !wrk IHls berm done 
f o r  when t ,  {lnt! u n cle r a ue tter rainfall regime than 
eX llcr!cnced in l3aluch i s t o l l , soilabn f l o o d i n g s  place 
9 u u s t o n t i a l  q ua n t l t ies of moisture i n  t h e  s o i l .  The 
effect of limited qUllntities (30-50 kg N/llo) applied to 
the sorghum-pulse crop could bc investigated over 3-4 
yeers to determine the benefit, re.l1abiUty and economic 
worth of this practice. 

Hung i l l t roullctiolls i n  the BARD opcrational rescarch 
progrommc f�re given similar quollti t1e�1 of n i trogen; os 
m U l l S  i s  t h e  o n l y  c a s h  carning crop i n  $:11lobu, the 
economic jllstUtCHtioll for fcrtiliser II�C muy rest on 
the inc remcnt al y'leld o f  mUllS bealls whIch call be sold. 
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3 . 3 . 1 . 2  I�VALUA' ['LUtI (W film VAIUf':J'!I!.s 

3 . 3 . 1 . 2  u .  H ltJ.ct 

N i l. l. e t s  hove be e ll tt"od i. L LolI<l l l. y  c'"own Oil t ile !'l:'l l ldlcl' 
so11s, h i l t  (I r e  lIot favour"/I hecuuse of tllct,- POOl" (o roge 
quoli t y .  New i l l  t I'od ue t'lOII!1 w i th good b.l flIlIflSS prod ucti.OIl 
s h o u l d  b e  e v a l u a t e d  u ll d e r s o i l u u u c o n d i t i o n s ,  
porttculorly 011 the lighter oc less wel l. wa t ered sol1s. 
Three vnr l c t l.cs ho ve bcell selected by UIIIW for further 
CVDlu{lt ioll fllUI these could be 0 usef u .l sturt ill Kachhl . 
The v n r l c t l c s  (lCC ca l le d  UDR ) ,  COI'IIHJ s l t e  7 5  a n d  
Composi te 2 uut HAIW should be cOll9ul tcd (or further 
dctnUs. 

3 . 3 . 1 .  2 b. PlIlseo 

A .l t c r t l n t l v e  I l J1cS of !n o th b e a n  o r c unllkcly to be 
o v o l l o h l c , h i l t  t h e re Il I'C rnolly O J l l: 1 0 11 9 [ 0 1' FIl u n g  
cultivors. Advice 011 appropriate varieties for saUobu 
cond 1. 1:10119 is lIeellcd illH.I , to that end , the pulse co
onl1 l1o t o r a t  Pflne has hoen osked to nss:l, s t .  

3 . 3 .  1 . 2 c .  H\I!Jtnnl/rll(lo 

fI fl lI /nue r o f  improved vllrieties of oll!lced hove been 
tested hy flit! . uut only under lrrigH t e d  c o n d i t  i o n s . 
Var-i,eties sc,-eened by UflRD displayed the somc relative 
Jler fo rmallc e  u n d e r  r a i n  fed o ll d i r r i u tt tcd cond i ti o ns 
a l l:hough the y1clJ levels we're consillerfllJly higher when 
, ... ntered . Good [orone characterist:Lcs nre r e q u i r e d  by 
[ u l"me rs . I] l I d  g e .t e c t: l o n  o f  t w o  o r  t h r ee promi s i n g  
cul tlvars for initial scrcclling shoulll he followed by 
agronomic work 011 plan t dellsl ty alld t lme to planting 
after flood 1 ng . 

3 . 3 . 1 .  2 d .  Selecti on owl collection of locnl 90rghums 

There a r e  s t i l l  n t  leaat four j il e n t i f i o b l e  local 
vorietie.'i of sorghum in use in Kochhi. The best appears 
to be "Touri" which hos 0 closed droopilLg panic l e ,  and 
good fod d e r  vu I ue . S i m I l a r  v a r i e t i e s  a r e  r e p o r ted 
elsewhere , but it is hard to tell if the y  are the same 
variety growlI i ll a mixture with others, o r whether they 
are a n  ou tbreedi nu type. The locol var letics seem to be 
v ery well adapted and should be collected. classHied 
ond compa red wi.th "exo tic" material . They may offer good 
m a t c r l o 1  to breeders in other programmes and i t  1. s  
cOllcetv(1blc t h u t  they cou l d  b e  impl' o v e d  f o r  sa i lo bo 
condi tions . 
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J . 3 . 1 .  J 

3 . J . I . J  
crop 

Wfr.TI�I( HAflAt;FJlI.ml' EXl'I'.IU1U::IIT& 

l J .  S c c o u d  \-Intel-lllCO to !HJrllhultl-l'uJ !lc mlxctl 

The I n t c l" nl l.rt:J [lIlt! Ch)" ils in Auc us t 1I1lt! $cptemtJcr a rc 
used to grow \�hctlt o r  o U scetl s ,  \�Idch CI'1I1 be cut: os 
(adders if the re is insuf f.lcient moi1turc for a seed 
crop. The value of Hpplylnc this late floodwater us a 
9l1 1' p l cmcllt on the sorehum--pulse mixed crop shou141 be 
invcnl: i cotc11 . Some COII C I" o t  o v e r  t i l t! (looll wa t e r 1 s  
I lc ccnno ry (sce J . 3 . 1 . 11 h )  otherwise the p u l.se crop can 
I.H! dmnrlccd I ond thi.s i s  why Cunners do not do s o  at the 
m omen t . The grai.n prod uc t ion of mung ond moth could 
improve c o u s i d e rll h l  y from a s e c o l l d  wn t e r i n g  w h t c h  
I.mproves t h e  moist\lre availau.il1ty u t  f lowerine which 
in the c r l. l : i cnl growth stor,e. 

3 . 3 . 1 . 1  I,. lJcpth o C  water retll.lnCl1 1.11 ImHllar:�J 

Work J.11 NI�FP has 1..nd.lcutc,1 that Ball mo i.�Jt urc which Hes 
hC1Hwth the fuot ;W lle CHII ri.se t h rou gh the p rof i le ntonp, 
nn inverteu tCUlperl'l tl 1rc gradicnt i ll Nov'?lrI bcr-Decernhcl'. 
The cradiellt is caused when the aoil surfl.lcc temperoture 
faU.s uelow tltat o f  the su bsoil i n  respoU:JC to declining 
n t mospltel' l c  tempe r a t u r e .  I f  t h ls 15 C,'u e ,  r i s l n g  
molsture heconles ava.llahle to soq�hum n l l d  p u l s c !!  u t  
g r 0 1 11 f i l l ,  D n d  t h e r e f o r e  ma k e s a s l g n i f .l c o n t 
coutrihut1ol1 to yield . This phCnOnlellOIl !Mll Y ,  in par t ,  
explain why Carmecs tradi tionolly infiltrote more water 
than 1s ncceSS(lry to fUl the root ZOlle. 1\ sct of simple 
e x perimellts 111 sailalm plots ( o r  under s lrnu lu ted saUabo 
coml'ltions) sJlould hp. cond uctc(l to cir!tennllle the effect 
of the d e p t h  of wn t e r  s t o red 11 111. 1 I n (1 L troted in 0 
IJU lldo t .  SUGGested trentmcnts arc 30, 1,5 (1111..1 6Ocm. 

In COIIIICCtloll wi t h  t hcse cxperiments a n d  the management 
of saila ha lIa ter in the fie.l d ,  it is ::mportollt to find 0 
me thod of controllinG the inflow and outflow of water to 
oud from a IJuud u t .  1\ spl llway which allows \�� ter to floSS 
( r o m  ouc f i e l d  to a n o t h e r  i s  n e e d e d  tl, r e t a l n  0 
predetennllled (tcpth of: \�o ter in the fielrl . The spUlway 
IIIUSt ho dcsigued tu llI.i.ni.lII lsc erosion ont! P03S t he peak 
flow deli vered by the supply chonllel. Coutro.lled flood 
3prcoding to irrigote the la rgest pos�;:l ble area oHers 
p e r h a p s  t h e  b e s t  s i n g l e  1I0 y  o f  :l rn l' r o v i n g t h e  
produc tivity of this type o f  farmi llg .  

All o utli ne Ulet hodolo&y for detcrl1linillg t h e  s i z e  o n d  
d e s i g n d e t o i l s  o f  s p L l l ways i s  ghell 1 1 1  t h e  vulume 
"Supporting IlIfonllilttonll , uut need=; further d e velopmen t . 
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J. J. 1 . 11 WLTl YhTlUII Tl1lhLS 

J . J . l . /, n .  I .• ulld prepnrnt:l"ulI before flood.iIlC 

Primory C II L t .i V'l t.lo ll uc[orc tlte SlIJlUIlf!1;" ur spring floods 
should I Ln tllcory. lmp'"ovc inLUtrntion (lilt! reduce tile 
tilllc lIetwcclI [looulng alld .!Jowing. It shuuld also rc� u l t  
i n  l'et1 u c l u g  the culthutinll  tillle o C ter floodinc olld i t  
should he I'0ss1l11e to prod lice a hctl.er seed lied lIsinG 
IIICCh(l l l l � e d  ( Q r  il l lp, "ovcd (lll::l.mol JlOIH! ,"etl) s e c o n d a r y  
tiUnne l C  he(lvy c u L tivntLUII dues lIut lIeed t o  be dOlle a t  
the �nme l i me .  Precul tivll t lOll wi t h  dI sc JI Lough working 
dcep nllll slm.l. l(lw s h o u l d  b e  cOl1l l'l Irl.!d w i t h  t h e  d e s i  
plough: n t l o C  these UlIISt be coml':"!rctl t o  c u l t l vatioll 
after Clouding. NeasuretUcllts that should u e  r e c o r d e d  
inclutle : 

a .  Dayn tu sow i n g  IIfter (l00d 1 n g ,  I1nyr.; lo hnrve$t after 
CCl'IlI llln t'lrm " 

IJ.  Grain 1I'lil vcuetativ� y.lelds. 

c .  Estimated percentage germlno tioll,  and stond uellu i t y .  

I I I  the longer tenll, .Icel' stl"ip t l. l lngr. IIsillg t rl.lctor
d ,":"!lm c h l ne l  JlloIIgh3 nffct-s the oppnr"cllt hCllc [ i t s  of 
tlf!el' l l. l. bCe w.lth :1 rf�tl uced power Dlld 1;1Iltivot: i.OIl tlme 
per hectul"C. 

I m p r ovements ill clod crushing o r e  1ndicuted for good 
t i l t h  aull hence 8001.1 germina tion. III mechanised farmi n g ,  
C(lInbr idge o n d  heavy rolls can b e  tested . Fewer options 
exist for n n imol users unless improvements cnn be made 
to the ed::rUnc sohaga . or clIsincr!rs develop a simple 
nnimal drawn rollcr . 

3.3 . 1 . 11 IJ .  S t n b i l i t r  o f  lJuutitl n n d  diatribut:i.on of 
flood woter 

If bUl\I.ls fu.Ll, as they often do , the time that water 
remains Jlomled in Q field is reduceu to the poillt that 
l i t t le 1s !'Ito red 'ill the 8011 p ro f il e . t n  t h ls case the 
crop is likely to (oil to hen d ,  liut it call usuolly lie 
cut for (od d e r . UUllds fu"t l due to pllor compactioll ond 
localised weak spots caused by '"at holes or irreuular 
land levels immed iately liehind the embnnkmen t .  They may 
also ff)U because the flood water ls too d l C f lcult to 
c O l l t r o l  o n d  o v e r  tops t h e  bUild i t s e l f .  The need to 
control Imter IIns been explained above, hut techniques 
of i m p r o v i n g  b U il d  i n t e g r i t y  a r t!  o l so needed. Such 
improvements orc d i f fi c u l t: to cost nntl justi f y .  
IlIlIovu t lons t o  be tr'led include stone pi tched inlets and 
outlets to ond from buutl.'3 , .  cOll1paction of: the embonkments 
durillS construct lOll,  improved rodent control �lIId rough 



I n n d  .l c v e J. l i, n �  o r  t I L e  f l e l d  fJUI" [ a c e  u e h i n d 8 n  
cnilJ(1l1kmC l l t .  

3 . 3 . 1 . 5  COlfmOl.. or PII.STS AlW JHSEASI�C; 

3 . 3 . 1 . 5  11 . Seed treatmrllt 

S o r g h lllll s l l f f e r s  f r olll loose heoded SUlut , 0110 farmers 
n e v e r  e o l: i l t f e c t e o  hends Elnd r a r e l y  reed t h elll t o  
on1umls. tosses secm t o  b e  of the order u( lO-15%, oml 
COlIl11 en� l l y  be cOIl1:ro.llctl us1118 l\l� npproprlote s e e d  
t r e n t rnC ll t . R o u g h  c o l c u l tl t i o lls Inolcal:l.'! cost bene C i t  
rotios of lIIorc tholl 20: 1 oml I t  I s  t h e r e f o r e  w o r t h  
t c � t  t il e  2 - 3  p r o d u c t s  t o  d e t e rmi ne t h e  JUost c o s t 
e C f.ective treatme n t .  Vitovox . Cerc9nn and Agrosan arc 
supplied uy t he Depar tmen t ,  alii! shou l .! ue tested ucfore 
OilY other o l.terllativc3 arc sough t . 

3 . 3 .  1 . 5  h .  A ph i.11 cOll t " o l  

I'C:Jt cf)lll:n)l tll  S:li.lnlm c rops i s  " i!'lky d l le Lo Ll le lOI{ 
voll le o f  \:lle product nlld the mOIlY r:lctont (1II1)stly beyonu 
t h e  [ o r lller" s c o n t r o l ) c o n t r i. h u t i n g  t o  low y i elds . 
lIowe ve c ,  [orlllo,'s report totnl EaiJ uro o f  the lIIulIB nnd 
lIIoth mixed c r o p  (rOIll v i r ml JUo�o:l.c/ yell ,,"'fl . They report 
t l t n t  a p h l d s  .tll [ c s t c d  t h e  C L' O p  be(()rl� the d i s e a s e  
s y m /l t o llls a p pe o l'e d H l l d  t h u t  they wVIJlt] l lke t o  hove 
cOlltr·o.lle.] thcm, RCllu�lIIbt� ri ll!J that lIIill1111UlII cost is the 
1II 0 S t: l m p o r t a n t  f o c t o r .  cheop insec t i c ides should be 
eva.luated for future use in lIIixed crops . Techniques such 
a s  spot ond IHllf strength apr£lying should he t r ied to 
estah.l.ish cheop b u t  effective coutrol oE aphids and (os 
£I hOlltlS) pod- borers . 

3 . 3 . 1 . 5  c .  Control of rodents 

Zinc phosphide is used uy farmers to control ra t s ,  b u t  
w i t h  l i m i t e d  s u c c e s s . S illlple tec"lliqu�s of trapping 
mi ght be far more effective. and cou::'d be cosily tested 
o n  fa nne rs ' fields . Advice on good, Chf!IlJl . mass produced 
slInres or tnlps is Ilr.etlcd . 
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J . . 1 . l . 6  �GROIlo!HC 1'''�Cl'!CI� 

J . 3 . l . 6  1 1 .  I.'ine !JoW'il 1 �  VCr-!lIlS u('oudcIJ!lt :Jccllinr. 

1 . ,1 11� sr)w till:  of: noruhulI) nlld p l I l nc!i .1.:1 dOllc \�hcn the grouml 
, u r [ u c c  'j � Loo d r y  (11.- cr.rrn l no t l urt nlld t i l e  sf!ccl UlUMt ue 
jlloll Lcll i n t o  moisture a L  lUO-1 50rnm. 1'hf�re ls no 1.11 ( u I"IlI;)t1011  
all the independent effect oC seeding method 011 y i el d ,  (tnd on 
tile spati.<ll oriclltatioll o f: the pull;Jc UJItI sorghuUl crops ill [I 
sLolld.  �Uxcd crop exp� f"irnellts a r e  1I0t easy tu d o .  but the 
IIrrnllCClIIcllts ShOll1l l.Iclow could be illvcst lcotetl . 

H g .  2 

• , . .  0 . . " r r 
" , :. " 0 , : X • , 
. n 0 , , 

.' 0 , , , : ' , . ': 0 " X . . , " .: 0 0 " ,, ' 

> '1 1  ' ; K 
0 0 

I , 1 I J I 
x - sot'ghtun 0 • pu i. se 

J . J , 1 . 6 h .  Plclllt cJcn!Jitlc� 

In COIIJll I ICtlol1  with :lpnt:iat 8n-onr;Clllcl l t ,  plal lt  density ls 0 1 1  
importll l l t  fnetor o f  y i e l d  in mixed crops. The combinations of: 
seed rate used in a sorghUln-mung-motll-(sesoUlum) mixture can 
be Vel"y d tCferellt ill  s i m i l o r  couditions" I!. range o f  s e e d  
c o m b .l ll o t i o rll':I s h o u l d  b e  i n v e s t i g a t e d  t o  m e a s u r e  t h e  
p r o p o r t i o n s  o f  g r a i n ,  p u l s e , a n d  f o d d e r  y i e l d  Dll d t o  
ti e  t e r m i n e  whe t h e r  o n c  p a r t i c u l a r  m i x  o f fe r s  d i s t i n c t  
advantages Bud can be recommended in the f.uture. 

J . 3 ,  1 .  7 �V�LU�TIOU OF ALTIlRII�TIVH CIIO.PS 

Cnstor heflll if; Brown under salloiJo cOlul 1 t lOllS tn l..os Oelo olltl 
I.!cl LlH! IIIn l ll tlc{lsh" crop 111 1:1 1.1..9 !clY9 telll. A l though the rn(l rket 
19 n t  K:lnu.: h l ,  the !'crfonullllcc of the 1.09 Bela Local find fill 
i .mprovcd t y pe ( IJS 30) c o u l d  be p l o n t ed tu t e s t  [ n rmel"s 
rcnc tiollS and determine the best ogronomic proctices for i t  
in Kochhi. 

Chickpea i s  grown 011 residual mois ture i n  Noslrabad , and 
t h I s  is i n  p r i n c l p l e ,  l i t t l e  d l f [ e r c n t  f r o lll s a i l a b a  
Cll 1 t l va t i o n .  As.:.:hochyttl Dnd fusarium resi.stant varieties 
:crhoulrl be tested lIlIc!e," sa:llflbo cond l t i.f)llS both o s  0 monocrop 
o r  os 0 m i x e d  (: rl)l1 w i t h  9 0 r g h u m . Y i el d s  of i n t r oduced 
vtl r le t Les ( I'n1'1:1c1l10r1y 0172) in Dl!.lW ' s  project nreos have 
beell very encouraging. 



3 . 3 . 2  UCIIIOII:J t nl tiOT L:,! 

3 . 1 . 2 .  I UI{M TI!I�ATNr�lfl' OF STHI\WS 

Impru Yclllc tlt!'J 'ill the (odd,'" vu 1, lle o C  I,hent 8 t rrl1� tn�ntetJ w i L h  
u r e o , h o y e  b C � 1 I  c o rl ( i l rnct! h y  L i l o  l'ok-Gt!rruOII S e l f  l I e l p  
Projec t .  Ecol1(JlII l c  illlprovClllcI lt3 ill  li vcwf! i Uh t  gn.in hove hcclI 
uClnons trateu 1n goa t!! rlnd L l g  ruminnnts III though there have 
o n l y  hccn morginal impro vements w I t h  r.heep. 

Thl!'J tncllld.IjIlC j S cf)mmollly used (01' !JIJ('Uhum 9tl-0W'S J.II o tllet" 
pnrts of; the war J. d ,  ;:I t Lhollgh SOIllt! work rem ... .!. ns to he dOllo 011 
the o p t l mulII concentrlltiOlI o f  the urea � o l l l t i.OII oppl i.ccJ ( 3  o r  
5%1 ? ) .  The Se l f  Help JlI·ojcc.t is nlrcot.l:, working a t  Jalsl Khall 
Il(�nl' Ohog. ond CUll I' rov ille instructlons OIL the IIrepnratioll o f  
trcnte(! [adders. Some lioson 111 conductillG dcmolll;Jtrotions o f  
uoth wl lea t  ullfl sorgh LlI1I t rco tllleut i s  lIas l.r u h t e ,  

3 . 3 . 2 . 2  SI'ILLWAYS III IJUIIDATS 

A n umhe r of stOILC p.ltcheu sp111woys !JlLoultl ue constructed 
uetweell UU lltlS ill v i s i h l c  s I t e s  t o  derl10ll s t r u t e  i m p r o v e d  
cOlltrol o f  flooc.1wa ter . I)cfore this COLI h e  uone, rl esigns ond 
coiculu tio lls mll�t ue prepo red , ond on Otlt line method f o r  
dolnB tld3 l �  8 1  ven ill "Supporting I n (unu.,tiorl''. 

3 . 3 . 2 . 3  SI�I.W 'l'1t1!A11'!I�rrr 

Demons trations o f  seeu treutment tr) control SJllut 1n sorg huIII 
are very easy to s e t  ur on<1 could interest the farmers enoug" 
to odort the practice. 

J . J . J  ElttClI!) 1.011 

Clveu the lock o f  research into Sal1oho agdculture to da t e ,  
i t  would b e  n l i t t l e  prema t u r e  t n  make s lI g g e s t i o n s  f o r  
C J( t e lltJioll . O n c e  the Adoptlve Rcsenrch j11'ocrOlllma hos some 
tested i'ltervcllt.lOll9 to reconHnend , tlwr:'� w i l l  be something t o  
d o  in ex terlsion. t'!carwhUe activitie9 w i l l  have t o  focus more 
011 t he i l'r i gatetl sp.c tur . 

1\ 1 1  veri(lcatloll t r iols have a higlt priority uecause :  

8 .  the technology hus al read y  been tested 
g e n e r fl l  l e ve l ,  o n d  i t  is e J( p e c tecl  t h o t  
similarly useful result:!.  

elsewhere 
l t wi l l  

a t  a 
h a v e  

IJ. the e x  [lcrimcll ta t t llllc rC11 ui red be (t){"/! rC!;4)IIIUtCIHln t ions con 
be (nl"lulI.luted ls expectcd to uc s h :H t e r  Chilli f o r  o t h e r  
t r ln l s .  

-:.\/, :.\-



c .  the methodology i s  s i.mpte n.al 1:1I.!rcfnre bClJt suitcd to the 
ear l y  stllgCS of nu Allapti.ve Resenrcll jlL·ogrmlUuc . 

I u i t i n t  work shouLd COIICf!.ltrotc 011 v(· r i [ icnt'i.oll 
pesticides 011 veW!t(Jhlc�J. i l·l·icot:luu 01111 [crti1:L�er. 
ollll \l;:J tel· ruo.mUcl1Icnt il l  .'1:1110Im. 

trirrls on 
011  wilco t .  



ANtmX A 

AtHlt-:X A 1 

Hl.l i ll (o l l  da t n 
district ha ve 
llo 1 uc h i ::; t n n "  
rn l l l f:1 l ls fot" 

Cl.. LtlATg IJATA 

1l:1 i ll[011 IJatn 

f o r  9tot io1l5 lyinC in each su u-ecology of the 
oecl1 collec ted from the re po r t "lIyd rology of 
by \'/'j I"U :J £1 t  l J U n h  Khol1 . The <lVe nl!}p. 1I10l1tll1y 

the pC'rlull 1 9 1 0·-1 91:'0 ilIlIl SOIll,! t l lfles 10118('(- nre 
j1rcf.l�l1ted i ll ! h i_s 1-('1")1"1;. 

'I'h l .q Iln !. :1 11;J!"; hCf!11 fl!tl lutu iI ra f r l r.'I L l  (rerj uellCY onalysis 
pro{\ n:ulIlIlc , ImSI�d 011 the Gumo�l probn h l llty d istribution olld 
the 1,,-ohnbi U.ty D C  cxcecdellce 111-15 f,cell culcuLa tetl t o  give 0 
mensllrc oC the ralnfall rl!l1oiJ.ll1ty . Tables ono graphs of. the 
m l n l.mUIII expccted roinfall once .I n  four years and three time.t:: 
In four yeart:! fl!'l wcU os the mean voluc ilre presell teu for the 
[u.tlowinp, s t H t ions : 

I _ l'illshkll f 
2 .  C;wldowa 

The re l iabl 1 1 ty o f  roll1fo l L  hon he(!It presented t o  1.Llustra t(! 
t he t t l l Y  cOlltr il.IUUOII i t  d i recLly makes to crol'pi n r. :  thE 
lrnrrrClllntc contriiJutioll from ro lll fll l L  is rurely su ffi cien t t o  
cllcOl1 r;lBc sced ll lg.  �1IIt1 hence: I n  most DI-ens sowing is done 
foUowill1J f l oods Ut" r U llo f f dlrt! tl) rf\ll1f:all fol11118 ove r larGe 
co tc!III1CII t s ,  sOllle d.l!J tance Cram the cropped lanus. 
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DEGREES C 

MItIlU A'J. 'I'emllcrll tul.'C Ul1l:u 

'['Clllper;ILUI'C u�lt<1 (ur t hc slIh-ecIJ 1 " U 1 e:J 1)[ clIch d i s LI'lct hns 
h�l'!n n l i t t l c  m u r e  d 1 f [ :l c IJ .I L t u  (Ihtn ln n l l u  PnJ<i. B t n n  
Nctcoru l ogicn L S ... .. vlcc "uol"ln:.I1.:.:" 1 01' 1H�6- J 9I,O 01111 1931-1 960 
Imvc beeu used . For statioll!.! n o t  c u v e r ed b y  PNS s i t e s ,  
sh o r t e r t c r m  dCl t :)  from I�APDI Surface Water lIydrogeology 
PruJect stu tiolls h<l3 been uscd, Thls dlltn 1.9 n U t t le more 
c r ro ti c ,  and gClleroHy covers the pcriod 1960-1975, ol though 
�OtIlC stntions were tlmrc shurtl:l \· c d .  

A ll  the ova:ilnulc avenlge monLhiy lII<u lmum, miu lmum und meoll 
tempcru tures h<lvC uecn col.totcd, culculo ted nlld con ver ted to 
deg rees celsius before ueinll prelHmtell l i t  the nccoUlpouyillg 
tables ond grophs. The following s t n ttous lire covered: 

t .  Gl1l1lkll�a 

2. S llJ.l 

Thc' 1 .• l e n  o r  p r c � �lI t l ll g  t ill! lin t n  l �  tl) l L l us t r u t e  t h e  
tr"mpernl:!u'c " w i 't lJ()w�." th rouGh tlll� .<lr!IlIlf)ll I II rc.l o t loll to the 
choice o [  crops, vnrletiefJ Ollt! Itt!W I l 1 t l'oductlol1l1. "otll for 
Still hus heel! used 111 tlte nbscl1cc o f  .Iuta [or Ilhodn r .  

It�'ERilJUnE StJltVlII I(S FUll luEJII!11 DI�IIIICIS 

I"CftfI f\'1U HHlll i'tU"fl rim H""� S(,ur'C:e lil<!t Clf{j,:i' nur"." I!. 1:I'J{, : I 'hv .ntI I'JJI: I%v 

DISTRICr s'n"�1 Jf\'1 'ED MIICII IVlR I L .... W 
tOlII! 

J�' liLY "PT oc, Ikh' '" 
--------------------------------------------------------_ . - - , ------------------------------------ --------------------------

K.ccni 

tE�f GiVIOOOfl 
i-Iean /'tax. I 

!ll!an /'tin. 

�M SI Ell 
I'\l!ifl l1u. 

Keafl KHI. 

13.1  

22.3 

J.9 

!J.O 

21. 5 

6. I 

1 1 . 2  

25_3 

9. , 

1 7 . 2  

2�.1 

9.6 

23. I 
3 1 .  " 

I�. 7 

23.0 

j(l.Ii 

IS. � 

31. 'J 
2 1 . 2  

2').1; 

31.5 

2 L G  

35. � 
;j.J 

27. � 

----------------------------------------------------------------

Sitl!S •• I·ketJ • ql"l! dolt. fn-u 1%5:I'H5, WIf.ilIl SI�fJ 

jl. I 
�:i.O 

30.3 

:'11.2 
�5. :i 
JO. fI 

Jrl.6 

\2.3 

30.0 

35. � 

� 1 . 2  

a.:i 

35.2 

�O. 8 
21J.6 

32.5 

"'.3 

2�.1 

3J.J 

�O. I 

2£..5 

27.6 

J6.6 

19. (I 

21.0 

Jb. & 
18. a 

(10.3 

�9.a 

Iv.6 

2 1 . 3  

.lv.s 
12. 1 

" 

2' 

, 

" 
" 

-----------------------------------------------------
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Awmx u CROP CM.I!IWAIIS 

The crop calendars are presented for irrigated vegetables and 
field c r o ps ulld d r y l a n d  c r o p s . The cOll v e n tion u s e d  i s  
sumlllarised os follows: 

o .  80th Gregorion and lIindu cnlcndar months are given, as 
these ore the two most conunonly used . 

b .  Symbols orc used to uenote operatiolls olld growth stages in 
the crop season and each is cont"lined within 0 box, delimited 
by sloping lines. The slope of the line at the beginning and 
end of a period illdicates the time envelope within which 
operatiolls occur; for instance, nowing of wheat may start 
early in October and finish in mid »ecember, but farmers who 
o n l y  p l a n t  d u r i n g  the mid t o  l a te season (mid November 
ollwards) hove a shorter "window!' in which they must comple.te 
the work. 

'fhe symbols fire annotated as follows: 

s . . . . . . . sowing 
'1' • • • • • • •  transplanting 
11 • • . • • • .  horvesting 
r . . . . • . .  cut of fodder 
FYN • • • • •  application of manure 
Fl . • . • • .  flowering 

c .  Crops that overlap on the some line are relay cropped . 
Those which do not overlop ere normally grown on the same 
land. 

d. Crups separated by a horizontal dotted line ore grown os 0 
mixture. In some cases, crop mixtures arc denoted b 1  t h e  
labeUing within the box. 

e .  CroJls with adjacent boxes are ulternative mixed o r  relay 
crops. 
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