
Diagiiosis and alleviation of borori deficiency cnusirlg flo\ver and pat1 
abortion in chickpea (Cicer arietit~icrri I,.) i l l  Nepal 

clllckpcd (Ct( 1 I l~ll<~ll l t t t l l t  L ) I \  tI1c 11111cI 11IO\l lIl1~>0~- 
[ant lcgu~rlc 01 Ncpal 11 I \  rn,l~nl) y o w t ~  111 lhc I ~ I ; I I  
i~nd Inner Tcrd~ legion\ ol rhc counrry bur V ~ I I C I I S I  

olhcr 1lr.tn DIianu\h tlo nor pc~ lo~cn  well In rhc \o~ l s  

Plowel .~borl~c~n .rnd co~r\cquc~ll 1.11lu1c ol pod \cr In 
1.1rgc \ccdctl V . I I I ~ I I C \  of ~ l l~c l rpc .~  .trc ~ I C V . I ~ C I I L  d \  .I 

ni.Ijorcon\tr.illll to prc>durtlon 111 Ihc\c . I I ~ J \  Al~liougl~ 
tl~csc \ynrproln\ C O I I I L I ~ C  ~ 1 1 1 1  ~ I I O S C  of Botrytl\ l;~dy 
~nold (Borrjr~c c trrc.~co) cll\ca\c which I \  e~idcln~c 111 

the rcglon (K,trLl cr .11 , 1993). rhc flowcr .thorrlon 
and pod sc! problem pcral\l\ cvcn whcn H O I I ~ I I \  gr,ly 
11iold (BGM) cdnnot be dctcclcd But .~ffccrcd pl.lnl\ 
sliow \ Y I I I ~ I O I I I \  \tln11.11 to rhosc c.~u\cd by I>olon dell- 
clcncy. Abno1111.1l plant\ .Ire c ~ ~ ~ J c I c I ' I Z C ~  by dcdlh ol 
rhc ~cnnln,ll bud. ~ncrc.~\cd Ialcr.~l branching .111d pro- 
grc\\lvc rcducrlolr 111 rhc \ILC of Ihc younger Icdvcs, 
ro callctl 'Ilrllc Ic.~vc\' Sllnll.~r \ymptonl\ 11.1vc bccn 
dcscr~bcd In L1- tlclrclo~l cocdl\ (Gupr.~, 1979) .1nd 
1'1trr111 .cotn3rotr (Piper, 1040) 
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.I I~c~clorc.  In olt ls~ lo O I C L I \ C I Y  ~ I . I ~ I I O \ C  t l~c  ~ I O I I -  
Icm .111tl rllcn tlclc111111lc how bc\l lo allcv1.11e 11. Iwo 
Ilcld c&pcrllncnt\ w c ~ c  ~otlduclcd a1 lllc rcscarch \rd- 

rlon of 111c Ciraln Lcgumc Kc\c.~~clr 1'rogr.lln (GLKI'). 
I<anlliur tlor~llg 1994195 '111d 1005196 grow1116 sea\ot~r 

1 hc \oils of Ihc r\ro cxpcl ~nic~it.rl ulc\ ale cl~ss!l~cd .I\ 
'Dy\~ocllrcpr\' accoldlng ro Ihc USDA So11 T.rxonomy 

So11 \d~rlplca wcrc collcc~cd fro111 rhc cxpcr~~i ic~~ral  
bcfn~c pla1rI111g 01' lllc first cxpcrtlilcnt and were 



;~nillyzcd in 11ic Soils nn(l Agroclilii;~lology Ilivisioti 
(SACD) at lCRISAT Asi;~ Ccn~cr (IAC). 'l'hc top 15 cni 
soil laycr h;ld pll (1:2 I-i20) 6.2; ;lv;liIablc I' (Olscn) 
15 mg kg-' soil; atntnoniuni i~cctillc (NH40Ac) - 
cx1nct;tblc K 26 nig kg-' soil; NH40Ac - cxlrnclilblc 
Cit 301 tiig kg-' soil; NI-140Ac - cx~ri~cri~l)lc Mg 34 Ing 
kg-I soil; C;1C12 - C X I ~ I ~ I : I I I I ~  So4-S 21 tlig kg-' 
soil; ci~lion cxcliilngc cnpacily (CEC) 6.7 cnlol (+) 
kga1; orgilnic citrhon (OC) 9.5 g kg-'; Diclhylcnc 
triiltiiinc pctiti~ ;lcc~ic ilcitl (13'1'1'A) - cxt~.:~c~itblc Fc, 
 MI^. Cu i~nd ZII i11 3 1, 2.2. 0.50 ;111d 0.22 111g kg- ' 
soil rcspcclivcly; ;~ntl Iior wi~rcr soluhlc (Iiws) (CIII)I;I, 
1993) B 0.2 trig kg-' soil. Sitntl. silt ;tritl cli~y toll- 

tctits wcrc 600, 230, ilntl 120 g kg' ' soil. respec- 
lively. Thc fils1 cxpcritncr~l co~itlucrctl Ibr ili;~g~los- 
lic purposcs w;ls i1 sublri~clive iu.r;lngcmcnt oI' Irc;tt- 
mcnts it1 a c~ndomisc(l oolnl)lctc block (KCR) dcsigti 
rcpliciltcd four tilllcs. The nine 1rc;ltmcnts were zero 
control (no liutricnts i~tl(lctl), co~iiplclc or i~tlcqualc 
supply oS all outrieats (kg hit-I: 25 1: 50 K. 20 S, 
0.5 B, 2.5 ZII, 0.15 Mo, 7.5 Cu, 2.5 Mn alitl 2.5 
R), coriiplctc niinus B, complcrc minus Zli, colii- 
plctc niinus Mo, cotnplctc minus R, con~plcrc lili~ius 
(Cu+Mn), cotnplclc ~iiinus (K+S), coniplctc plus linic 
(1 200 kg hil-I ;IS lilic powtlclrtl C;1C03). The viu5- 
ous nutrients wcrc sitpplictl through tlill'clrnl sources 
as follows: Ca (1i2l'04).1I20. KCI. Ni1~S04. I-IJBOa, 
%tiC12, N:I~M~O~.I-I~O, C~1C1~.21-1~0, MtiCl2.4I-120, 
RC61i507.51.120. 

At 111c cxpcri~~~cnl;~l silc, lllc licltl was plouglictl 
Ilircc times with a disc 11;lrrow n1111 lcvcllctl with n 
woodcli plank drawn by ;I tr:lctor. Tlac intlivitlu;tl plo~ 
sizc wils 1.8 x 2.1 m. Lime was ilpplicd 4 tlays bcforc 
sowillg ilricl ill1 other liutric~it clcmcll~s wcrc mixed thor- 
oughly in polythcnc bags ;~nd i~pplicd by broatlc;~sting 
and the11 lilixilig i1i10 111c top I0 e111 oSsoil witti it sl~ildc 
one day bcforc sowil~g. Ki~liki~ v;lricly was sown in 
opcnctl furrows on 26 November 1904 ;II ;I rille of 2- 
3 sccds hill-I ill 30 x 15 cni spi~cing. Platits wcrc 
first thinned ro 2 pionls hill-' at 17 d;lys ilftcr sowing 
(DAS) and then to I plant I i i l l - I  nt 29 DAS. Tllc crop 
wits mi\nu;llly W C C ~ C ~  ill 26 DAS. AI 13 1 DAS, 0.72 
m2 of net harvest ilrca wits snmplcd Sor tlat;~ collection. 

Al'tcr tlclccling R ilcliciclicy ;IS ;I i l o~ i i i~~;~~i l  nt1tririoll;ll 
cnusc o f ~ b c  problcni, followctl hy Mo tlcliciclicy. in rhc 
lint expcri~~icllt, i~nodic~: cxpcrinicnt with Sour lcvcls 
of B (0. 0.5, 1.0 and 3.0 kg ha-') as boric acid i~nd 
thrce lcvcls of Mo (0.0. 15 i1ntl0.3 kg I~II-') as soilium 

~~~trlylxl:tlc w;~s coniluctctl to cst;~hlisli op~i~num r;lccs 
of;lpplics~ion lo ;lllcvi;llc ~lic problcn~. 'rlic cxpcririicnt 
w:w contluctccl ;idjncclit (;II)(IOI .3 111 i~wily) to the silc 
of tllc 1094/(15 cxpcrinient. A fi~ctorial nrtangcnient of 
rrciltmcnts in RCB tlcsig~i. rcplici~tcd rhrcc lilncs, was 
used. The i~l(lividu;ll plol sizc w;ls 3 x 3.6 tn. Boric ilcid 
i~ntl sodittln ~nolybtlatc wcrc ~nixcd with dry soil and 
brotldcnst in rcspcctivc plols followctl by broadcasting 
of triple supcrpliosplii~tc (17.6 kg P I~;I-') ilnd murii~te 
ol' polilsh ( I  6.0 kg K I i i l - I ) .  The lirlilizcrs wcrc then 
lnixctl into 111c 1011 10 c111 of soil. K;llika vilricty wi~s 
SOWII OII 14 Novc1111)cr. 1005 ;II 2 S C ' C ~ S  11 i l l - '  ill 30 x 
IS c111 sp;icing, I'I;IIIIS were tl~i~rlic(l 11) I 1~1i11it hill-' ;I[ 

24 IJAS. Thc crop was wcctlcil rn;~~iui~lly ill 2 1 ;11ii1 57 
DAS. E~itlosull~li;~~i wils spr;~ycd nl 105 illid 126 DAS 
I'or cotitrol ol' potl borer (Iii*lic.o~-cvp(t ~II.III~,~~~s'cI.(I). At 
146 DAS. 6.48 tn2 oI'nct I I ; I ~ V C S I  ;I~C;I W:IS samplctl ior 
ilat:~ collection. 

In borli the cxpcritiicnts. llicrc was sul'licient tilois- 
turc in thc soil ;IS n result oS rcsiduill soil water froni 
tlic prcccdi~ig r;liny (~nonsoon) season i11id prccipila- 
lion in lllc Ibrnl of light wit~lcr rilili i~ntl ilcw to cnsurc 
thnt crops did no1 s~~fScr Sroni tlrougll~ strcss during ~ h c  
crop grow~h periotl. 

111 trciltlncnrs onlittitig B, in horli cxpcrimcrlls, some 
plilnts sliowcd syniptolns oS 'lil~lc 1c;ll" fro~n  bout 
30 DAS, which ~)crsistctl ul i l i l  crop maturity. I;low- 
crillg occ~~rrcd ill : I I .OLII~~ 80 DAS. 'l'llcrc wcrc ni:~ny 
ilcnil Ilowcrs (3 1 plirnt-') in thc absc~icc of ilpplied 
B, bul only 2 tlcacl Ilowcrs pl;ilit-' rcs~tltcd wlicn 
0.5 kg B 11i1-I was ;lpplictl (T~tblc I). Wlicr~ no nutri- 
cnts (zero co~ilml) were ;~pl)lictl only 15 dc;liI Ilowcrs 
plilnt- ' rcsullcrl. I I I  the sccontl cxpcrilnc~it, npplicalion 
of0.5 kg U ha-' resulted in the lowest nu~nbcrofdci~d 
llowcrs (8 pl;~nt-') which is signi1ic:lntly lowcr thil~i in 
tlic control (23 pl:~nt-I) (Ti~blc 2 ). Application oS the 
highest lcvcl of B. at 3.0 kg li;~-', c;~uscd a sig~iilic;~~itly 
higher number of tlc;~d llowcrs comparcd to rhc uppli- 
cation of0.5 kg B I~; I - '  (Itlblc 2). At llie lowcr levcl of 
Mo (0.15 kg hit-I). i~pplici~lioll of 0.5 kg B hil-I result- 
cd i r ~  42% less Ilowcr tlrcip 1li:ln iIt Ihc liiglicst lcvcl of 
Mo (0.3 kg 1ii1-I). A1 the s;lmc Icvcl or Mo (0.15 kg 
II;I-'), ;~l)l>licillio~i of 3.0 kg R II;I-' ~~cs~t l~ci l  iri 7 2 4  
nlorc Ilowcr drop Ihiln 0.5 kg U lin-I. At rlic Iiighcst 
lcvel of Mo (0.3 kg ha-'), 1.0 kg B h;~-' rcsulted in 
30% less llowcrclrop tha110.5 kg B hit-', hut thcrc was 



n o  sigliifica~it tlilfcrclicc ill rchl)clrlatr bctwccn 0.5 2nd 
3.0 kg I3 ha-'. 

No indiciitio~i ol' IjGM was oliscrvctl i l l  citlicr 
cxpcri~i~cr~t. Wlicn Ilowcri~lg I)cg;ln, ill Mi~rcIi 01' C;ICII 
ycar, n~ininiull~ ~ C I I I ~ C ~ ~ I ~ I I K S  rclti;~i~lc(l ;~l)ovc 10" C. 
'I'l~us, ncithcr UCiM 11or low tcIIiI>cr;lturc ; ~ ~ ) ~ c ; ~ r c t l  to 
I)c I;~clors con~ributi~ig lo Ilor;~l ;~bortio~i. 

111 lirsl cxl)cri~ncl~t, bcc;~uhc ol'tllc co~nplclc Ilowcr 
abortion IIO pods or grains Ihflnctl in ally plan\ wllcir 
B was omitted horn 111c coliiplctc ~rci~~riicrit ('lil~lc I ) .  
Oniission of Mo fro111 the co~nplctc ~iutriclll trc;ilnlcnt 
also c;~uscd signilicanl rciluctions in total pods (46'%), 
filled pods p ln~~ t - '  (SO%), and ill pod (43%) and in 
gritin yields (40%). Atltlition of lirnc did 1101 signili- 
cantly incrci~sc gr;lili yicld ol' Kalika. 

111 thc scco~\d cxpcrilncnl, npplica~ion ol' 0.5 kg 
U Iia-I rcstrllcd in lllc I'or~n;l~ioil ol' 17 lillctl 1)ods 
plant-' wliicl~ wils sig11ilic;lntly liighcr thari in 111c con- 
trol trciit~i~clil (4 lillcd pc)(ls p1;11it.-') 1)ut si111iI:tr to vd-  
ucs at liighcr lcvcls ol' U (Tablc 2). Mari~liu~n grain 
yield was obtai~lcd ot tlic 0.5 kg B ha-' trcatliicnt ; I I I ~  

Illis was signilicantly highcr tliarl in the control trcal- 
merit (Tablc 2). The difl'crcnccs in grain yicld rcsponsc 
~CIWCCII  0.5 and I .O all11 0.5 n1irl3.O kg I3 hil- ' wcrc ~iot 
signiticant ('Sal)lc 2). '1'11~ rcsponsc ol' any pel.;llnclcr lo 

M o  W I S  no1 signilica~it ill  this cxpcri~ticrit (Tablc 2). 

Soil l>ropcr~ics i~ i J i c ;~~e  tIi:it 111e >oil 17 ;~cidic ;III(I  ilcfi- 
clc~it it1 bcco~i~I;~ry ; I I I ( I  ~ ~ l i c ~ ~ ~ i ~ ~ t r i c ~ l t \ .  'l'llc C S I I I C ; I I  lev- 
el5 l)ropohc(l ;II-c ;th lolloivh: l'or Nl l~O/ \ c  - cxlr,~ct;~~)lc 
K. 50 Ing kg- '  \oil (Jackbon. 1007). NIl.lOAc - 
cxlr;lc~;~I>lc C;I :~ntl hlg 1.5 :111d 1.0 c~liol(+) kg-' soil 
(I<;Io, 1993); 11ws 13 i l l  ilcidic wiI3 0.4 11i.g kg- '  boil : I I I ~ ;  
ISI'I'A - cxtr~~ci;\l>lc 7.11. (:\I ; \ I ~ L \  MI] 0.0,0.2 ; I I ) ~  2,Onig 
kg-' soil, ~-c~~)cct i \~cly  (Ciirpl:~, 100.3). '1'11115, possible 
Jclicic~icics ol' K, G I ,  Mg, %I] ;111lj I3 ;ire i~i(lic;~~cd. A 
co~iiplcx prol)lc~~i ol' pri~n;lry, hccontl;~ry ;~ntl micronu- 
Il.icnt dclicic~icics W;I$ ;~lso I-ccog~~iscd in ~l ic  soils of 
Cliitw;~~l v;lllcy I)y Kh;~tri-Cl~lic~ri (1982). 'I'hcsc dcfi- 
cic~lcich co~rplctl will1 coarac tcxlurc, low pll a11c1 low 
organic nlaltcr co~llcllt Ili~ve contributed lo I111h corn- 
plcx nutrilion;ll j?roI)le111. '1'11~ I ) ~ C S C I I ~  study slio\vs 111i11 

Jclicic~icich of 13 ; I I I ~  10 ;I Ic.wr extent Mo, arc rlic pri- 
nl;lry nlicro~iulric~l~ l';lctors rcq>o~isil)lc l'or yicltl loss in 
cliickl)c;~. I'l~clcliawcc and I<;~l;~niir;~t ( 1989) iilso notcd 
t l~c  scvcri~y ol' B dclicicncy ~ni~inly in coarsc tcxturcd 
soils corlt;~ining high sand fraction iund low organic 
maucr. Agarwala and Shanna (1979) also obscrvcd 
111;11 R dclicicncy results in ;I nial,kcd dcclri~sc in thc 
nurlibcr of flowers and ~ I I ; I I  ~ h c  flowers ol' 13-dcficicnt 
chickpci~ pli~nts lack pig~ncnintion and filil to frui~, 
causing reductions in pnd and grain yicld. However. 
R applictl a1 3 kg Iia-' illso i~icrcascd llowcr drop in 
1I1e ~ I ~ C ~ C I ~ I  bludy. Sinli;~ ;111d Cliat~erjcc (1904) havc 



lirhlc 2. E f i c ~  of  dil'fcrcnl lcvelh III ti ;lull Mo on :I) dc:vl 
flowcn pcr pl:lllr I)) lillcil lwwls 1h.r pl;tnl :111tl c)  pni~i yicltl 
(kg h i t - I )  of Kitl ik:~ v;tricIy I I ~  clt~ckpc;~ :I! I24 [)AS, (;I-l<lp 
I<:~rnpol; IWJ5P)O. 

Level or U Ixvcl ol Mo (kg I I : I -~ )  
(Llr 11s-'1 ' I1 0.15 0.3 Mallt 

Dcad Ilowcrs pl:~n!-' 

n ?.t.o 23.3 23.7 2.1.3 
0.5 x.0 8.3 14.3 10.2 
1 .O 11.3 0.3 10.1) 10.2 
3.0 13.0 14.3 1?.0 13.2 
Me;ai ' 13.0 I3.X 15.0 
*Is.c:lllllclll ' . LSI) = 3.7 tIc:111 llowcr ~)l;tlll- ' 
n ' ~ .$ t>  = I .s ~IC;ICI t111wcr l ~ l ; ~ t ~ ~ -  

Mo NS 

It x Mo * *  t.Sl1 = ?.(I cIc;~tl Il~iwcr l i I ; t t i~ -~  

Fillcd pd.; pl;t111-~ 

0 4.1) 4.0 5.3 11.4 

0.5 17.0 20.7 18.7 I8.b 

1 .O 17.3 23.0 10.0 19.7 

3.0 ?O.O 20.7 15.0 IK.5 
Mc:~li 1.1.5 17.0 14.5 

l‘rci~la~cnl " LSI) = 0. I Jc;sl Ilowcr p1:1111- ' 
I3 . . ISU = 2.53 clc:al Ilowcr pl;tn~-I 

Mo NS 

n x MO NS 

Gr;1i11 yield (kg 11;t-'1 

0 ?OX ISX 248 215 
0.5 834 832 700 820 

1 .O 8 15 0.52 X 1.1 Si,O 

3.0 87 1 806 770 S.10 

MC;III OS? 7 17 (157 

' l 'rc:~l~~~ct~l . . l,.Sl)=2lli hp11;1-.' 
U " LSI) = XIJ Lg II;I'- 
M o  NS 

1% x Mo NS 

also rcporlctl I I I C  ;ttlvcrsc cSfcc~ ol'lllc cxccss sul)l)ly oI' 
B on IIIC inllorcsccncc i l l  pcat.l tnillct. 

Whc~i ;I complctc tluu'ictit ;~pl)licntiol~ niitlus B win 
applicd to cliickpc;~, ;IS ill tlic lirst cxpcrimcnt, the 
scvcrity of B deiicicnc, ;~plx;~rcd tnorc ncutc tllan when 
no othcr nulricnts wcrc applied nt all (zero co~ltrol). 
This may h;~vc becn a rcs~tlt of tlilution cffccts oTotlicr 
added nutrients on B uptakc from ;ui ;~lrc;dy low lcvcl 
of availabilily in tlic soil. Tlius B rcquircnlc~~l is likely 
lo vary dcpcnding on supply ;~ntl :tv;~i l:~bili~y of ollicr 
nutrient clemcnls. 

I%oron responses also clil'l'crcd Lxlwecn y c m ,  k i n g  
tnorc scvcrc in 1994F)S. This may h;wc been duc to 
dill'crcnccs i n  soil ;~v;~ilability ol' B bclwccn the silcs 
of ~lic two exper i~i ic~~~s,  i ~ l ~ l ~ o l t ~ l i  ~hcy wcrc adjacent 
lo cnch oll~cr. Only conil)osilc soil satnplcs from the 
g"~cr;~l arcit wcrc collcc~ctl in 1994 ;~nd atiitlyzcd for 
U.  Atlolhcr rcuson tni~y bc differing wci~thcr petlcnis 
bctwccn years, itll'cctit~g ~ratlspirn~ion rlrtcs ~IIIJ  thctt- 
fore B up1;lkc ; I I I ~  tri~nsl)ol-t to rcproductivc tissues. 
11 was also nc~lctl III;II tii;~xilnum g~;~ in  yieltls in both 
sc:~sotls were ~cl;tlivcly low consitlcring yicltl polcn- 
linl of cllickpci~ Sol ~lic rcgion. 1'11~s f;~ctors otlicr tll;tn 
nutrietlts mity 11;tvc bcc~l limiting yiclds and rhcrcl~y 
inlcr;tcling with B r.cspollsc. Ncvcrtl~clcss whcthcr oth- 
cr yicltl li~itit;~liotis were operating, lllc rcs~~lls clc;~rly 
i~~tlici~lc ;I scvcrc B Iinlit:~tio~l ill both years ant1 iI Mo 
tlclicicncy in the lirsl year. 

I t  is well cs~al~lislic(l th;~! Mo tlclicicncy incre:~scs 
in likcliliootl as soil pl-I tlccli~lcs (Evnns ct :\I., 1951). 
AI l l~c silc or  his s l~~t ly  p1.I w:~s o~ily ~nilrgini~lly ncitl 
;III(I  ~ i~icrosi~c (IifI'crc~iccs i n  soil 1114 t11ity Iii~vc sl~ifl- 
ctl t l~c b:~l;lncc I X I W C ~ I I  Mo tlclicic~lcy :a#l suflicic~~cy, 
hctwccri 1904/95 i~ntl 1995r)h rcspcctivcly. Ilowcvcr, 
tllc lack ol'rcsponsc to lime ;~l)plici~lion in 1994P5 sug- 
gcs~ctl rll;~t llic ;tcitl soil syn(lromc (incl~rding Mo tleli- 
cictlcy ;IS a f:~ctor) wils 1101 ;I 111;ljor limitation. Ano111- 
cr ~>ossihlc rcilso~~ li)r tl~c tlill'crc~lcc in Mo response 
kclwccti years niay Ili~vc hccti cotnpe~i~ivc cffccts 011 

Mo ;~v;~il;tbilily or upt;~kc of so~lrc of llic eddition;~l 
~lutric~lt ions ;~tldctl i n  1904/0S ~ I I I  1101 1995/94.' Allcr- 
~l;~~ivcly, scctl Mo levels for lhe 1905jW~ sowing m;~y 
II;IVC hccn higher 1l1;1n IItc prcvioc~s ycitr. ;~ntl s~~flicict~t 
lo s~~l,plp crop ~tcctls clcsl)itc low soil Mo. Fur~licr tli;~y- 
nosis ol' i~~citlctlcc of Mo dclicic~icy in chickpea in tliis 
rcgion is warc~t~tcd. 

Tllc pluscnl results suggesl tIi;lt b;~sal soil applica- 
ti or^ 01'0.5 kg B hn-' is i~ppropri:~tc to corrcct lhc scvcrc 
Ii dclicicncy problc~n at Illis loc;~tio~i. Howcvcr, c:~u- 
tioti is rcqr~irctl in avoitling iln cxcessivc (lose ns prcscnt 
rcsul~s suggest tIi;~t 3 kg B II:I-' may incrcilsc flower 
tlc;~tll in cllicklx:~. St(~dics :ire i n  progress 10 dctcr- 
n~inc llow wi~lcsprci~d Illis l% tlclicic~lcy problem in 
ellickpea is it1 the rcgion, p;trticul;~rly it1 N;lw:~lpi~r.~si, 
Cl~itwati ;md M;~kw;ai districts. Simple trcatrncnts with 
ilntl without B npplica~ion arc being i~liposcd in sn~;~ll 
plots in lirtiiers liclds. along wit11 soil analyses and 
symptom obscrv;~tions. Siniilarly, extent of I3 tlcficicn- 
cy is being tcstcd in otlicr groin Icgunics grown in the 
rcgion, such as pigco~ipc;~. lentil and groundtlul. 
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