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Evaluation of crop physiological traits in clusterbean (CYamopsis

it "e";"i"t" l. i"td and mothbean \Vigna ccotritifolio Jacc4'

Marechal)
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During khslif 2003,41 genotvpes of chsterbean
aDiI 47 genotypes of moihbean tere eval1r'ted for

crop physiological anal vield traits The d€tail

grNth anal)'sis {as Performed dudng vegetative'

Ilowering, seed filtirg snd maiuitv gro{th stages

Drouehl roleradco trait( liLc retariLe $ale'
conteit .R$cr tud "pccilic lcaf arca Sl-A ' $ts'e

measueal at these 6taees. The results iDdicated
genotlTic variations for vield cof,po_neniS

teio-""", poa yielal and seeit vierd) A siE:aificatrt

relationsh; between SLA and seed vield slggested

that low SLA coulal be s impoltani cbarscter for
s€lecting for higher vi€ld. Strong relatioEship
b€tFeen actsal gowth rates and derived ftom
ihemal time suggested that lsger 6et of
germplasm ce be evaluated for higher gr osth
;aies with ease. Brcede.s nee't to record onlv
phenology, biomass & pod weight at maiudtv to

select e@otr.pes *ith higher crop gr'o{th rate and

pod growth rate from s largel g€rdplasm instead

ot teaious seq.ential gro*th analvsis Drcught

toleralce mechanism in ctusterbear md moth

bean involves Le€ping stomata open at lowe! teaf

RWC. Geloiwes {'ith above average higher caoP

eaowth rate ard higher partitioaing veF selecied

;y bi-plotting of biomass aDd hareest index for
turther Physiological studies.

]<ev words : Clusterbem, motLbean' crop EEo$'th
rate thermal time. specific leafar€a

Clusterbean and moth bear] arc inportmt
' R ."i l'o h't "! b"o '

ol r' oa" o

.if rarielies \rith ]ligh erajn vield adapted to poor

fertil't! aIlC marsinal and sub margual lLnds with
inadeolate soil moisturc suppl] Both Clrrsier besn

and ]{oth bean suffers liom ceriain inheritpd rr.iis.
i,hich D€eds jmprovement through aplropriate
physiolosical bre€ding proerams

Sisn - .ar r e" ]o(i? d fr"'Pa "s Io '"ip
.,,*" i .u-'. ' "' 

\a\e besn ' oor"o bor' a \"
JLl]- 1J,i. . 'l J" Lel a- o L gror'' "td!" 2 3

i r"*" . o;"" na - d.'a,.d 1/ 'r ''" b'ar

has a hieher capacitl to recover from ater stress

md thLri proi'ide reasonable seed laeld and drl
maiier pr;duction, once the siress is rclieved

cenotvDic variations are reported in the mosi

sensitive stovth stage to nat€r stress in clstet
r'.,,. l+1. lit r'u" 1""" 

'eported 
that earlv flo\';ering/

matudns senotwes of cluster bean pedomr better

than the late flo{ering/matuing crdtilars r'uder

lo* rainfall cordjtions Despite its dile$e uses'

r.en little research ellorts irare so far sone into the

p""' p' ',or 'g1.o c5o ( nll 'lcrrI Ero \
\reld and qu.11t] .f Clusttrbeu

: n, ,r| rn- 'no I l' r a-"

,n-"'. lo"),"d,- 5.r'do lpoac Li"\
o.l\ 250 hs l S,o'" uor'' 1o er '\'
;pid ud ar. '" pr . ro og cs aL r b r'e' I \

'selecri.e moth bean senotvpcs under drougl't and

oood rainfall condjtions indicated that earl]

hoseriDs senotrpes (30 31 DAS to 50-d/" flotedng)
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provided significantlJ hisher yield especialll in a

drought year. A number of investigators have
studjed senot)"ic responses uder rainfed condit
ions for selection and d€velopDent of stable aDd
hrgh yi€lding vtrieties of moth bean (5, 7, 8). Heu)'
and Dauley (9.10) repofi.ed mutants, whi.h
exhibited combinaiion ofearliness in Datuitx, high
degee of tolermce to drought condition, md high
)"4d por"rr J .a e\tioir l. orabl. gro,i I
condition than other standard varieties. P mitile
gro$th habit and poor )ield potential of moth bcJn
warrants its genetic improlenent. Kumar €t al. 16)

emphasized the need lor the development of pldt
twe $'ith erect to semi'erect growth habjt having
early partitioning arrd matuitj a,.rd high leld
potential in sole, mixcd md inte.$oppins system.

To improye ihese crcps, identilication of the
genetic variabilit) in phlsiological traits and their
association with the rield needs to be established,
1{hich r€quire basic information on physiologl' ald
biochenistry of the crop. Therefore, this siudy is
atued to achieve ibllouing objectire:

1. Use the physiological approaches to setect
senotwes oI Clusterbean and Mothbem
with early and brgher dry DEtter partitio
ning.

:. Idefllify the droughi resistanc€ traits in
these tq'o crops drd anal)sis thejr
assoNiation viih yieids.

Maierial ed methods

During khuif 2003, t$o expedments were
conducted b)' raising cluster bean and Doth bean
crops at researh fam of RRS, C,A.ZRI, Bikmer.
The field $'as herros,ed aDd DAP (20 Ks4icctare)
was incoryorsted. The cxpe ments $.ere laid oui in
randomized block design Rith tluee replications- 47
genotnes oi moth bean and 41 genot$es of clusier
bean were so\rn in the respectil'e experimenis on
July 10. 2003. The requircd observations on
phenologl. tdays to emergence. flowering, pod
initiation, matltdty) were recorded.

Growth rates Sequenljal growth rate-. (crop
growth rate, pod grovth rate md paltitioningJ ere
determincd by perloming growth Bnslysis at
different growth stages (veseiative, flowering, pod
filling, and maiurityl. Plmt sample lvas collected
ftom the area o{ 0.5 m : 4 ro\is from each plot. The
plant parts \rere separated into leaves, stert, pods
and roots ard were oven dried at 80"C for 48 hotus.
Total dry seighN (TDMI md pod dry seisht {PDII)
$ere determined at each Erorvth. Crop gro$'th rate
(CGRI was detemined by re$essing TDM with
days aJter soving. Similarly, pod sros'th rate (PGR)

1las det€rmined bt' re8Tessing Pod gro\a1h ',l'.eight
with dal's afier sowing. The partitioning factor rva-q

calculated as the ratia of PGR and CGR. The,mal
tim€ for difierent gr-o{th stages was calculated as
curulative degree da].s (Cd, by ihe following

Cd" = ((Tmax + Tmin)/2)'Tb, $'here'Ima,\,
Tnin are the mtuiimum. mininum ajr tempera
tures r,rspecin elt'and-I! is the baso temperalure of
crops lE .Cl.

1he 3 o., 'J," on hp-n"l o . \.p -
calculated as fallo\( l

CGR = TDX' Th -'re)
PGR = PDM/(Th lTe+Tjrl
Whcre Te, Tp. Th de the thennll time f.ir

€mergencei pod initiatio. md maturitJ

Drought tolerance ,r@its: Relativ€ tater
contenl.s lR$iC) and Specific leal area (SLA, leaf
thickness), $er€ rccorded at different 91o\ath
stages. 40 leaflets &om 10 raDdomly selected plants
v'ere plucked and their fresh lyeight eas recorded
iurnediatelv {\l'fi. The leallets rrere floated on
u'at€r in a petridish for t hour and saiurated
weight vere recorded alier vjpins offthe free v'ater
from the suJface ofleaflers (Wsl. The leafaeas of
these leaflets ivere Deasured on leat area rneter.
The iea{ets $ere enclosed ir paper bags .nd ove.
dry weishts $eft recoded after dryins at 80 "C for
48 hours {$d). RwC and SLA were calculated as

follow:

RWC = i($if Wd)/ {Ws-Wd))*100

SLA = leaf area.^ id

Yield. aul Yield Componenrs: At naturiiy,
a pldt sample of 2 r, ! 4 ro..'s from each plot of
both the enpe ment-q \r€rc talieD ard separated
into vegetative part and po.ls. The samples s'ere
air-dried and dry \1'eights wer€ recorded io
deteniinc TDM. pod weight and hdvesi. ind€x.

Results and discussior

Yield Conponents Genot$ic ydiations in
I'ield conponents vere noticed adong the genot)pe
of botl thc crops. Stafford ed McMichel 13)

reporied vdiations anong Guar gemiplasm for
I'ield components under both dry land and irisated
conditions. The perlo.mmce of top 10 genotypes in

/TDlt ir -"ct
Table 1 & 2. In cl$ter b€d (Table 1), ih€ hishest
pod ]'ielder was RGM 110, ivhich produced about
27rl, nore pods and 11% more total biomss ihan
thc local checl< RGC 936.
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Table 1.'Yield .orrirolcnis lg iiil ol Clusterbeal
genor!-Peg during Klur'if 2003 (10 top

itEnot)?!s D Bionas.l

o"r" '".'' : iJ
' ^/,,1 .. ' '

CropGrcMh Rare (s ri':)

:naLlsjr at differeni growth stages
:-

? _(o

1'

*'/'...

cAlrc 11 1E2.5

i: i,utr 12 180 3

lli 1 E2.2

HGC 355 C 1?ll 0 10'l 1

?!6 12i
11 1.1 4;.3 t

I]GC 870

Riic 9J6

RGC 1025

RG]!I112
RGl1113

1,t(l.i
r6i b

169.i
13t 5

6E7

Sii 3

3+.3

11S 1

4t.1
irl r
.17.5

a43
18.i

,14 0

SEi
I?r-.0

6.3

93.3
.1 l

48.3

This i]idicaies rhat ]rar'€sttug inde\ increascd

nit s-...\, x- orpa- 4 F' ' o16 l Jle'

".^- n*.",_ 'F'\L'l- ll _:' rl
R,C 0-:.. " r' |'orllD:I"o
incr":asea s,-rlstartiarl:' o\er loc:l check ln Dih

..-.. rr" " " , \-rl\l 2' ' [l ^
p n ,,o,
Rf'lo.10.

lablc 2. Yield components (g m/r of f'I'thbean
gerotl'Ires during Xharjf 2003 i10 top

geirot:tres in Bjomasr)

l.is 1 lli lrlotinlg benreer Cro! 8i'on'ih rale & partition

ins faciof selccied sel of Mothbea! geno_

(,trtth FatP- Jln _ i' J6

ri.ns in c!op srltrrlih rates aere !'corded among rhe

,:"
;,, ";, , 

""
""a ."."1 o:".',1 analls;s llislre 2) suggestcd

,G -"""r",,,"" can be selected for liSncl srotrth
,-,.-, ,t , r"c' _'.lo v".n " o i:

.".. 1 " p"

Enirl lod $'elght Se€d
\1ejsht

ctlxt lE
CG\1?lJ
EXl221
l'i 58

RXIL] 50

RX{\I 2

R}ll}t .,r4

RIIIN i01

Rlllf 22i
It\Ill0 40

I01.7
795
s,i 7

970

Erl5

16u
22.5

21.2

49

!6.1
15.6

31.0

9a
16.2

15.1

16
12

19.0

Li
27.4

36.1

10 1

176

84.8 22.6

2.S

14"3

Bi ploltins betreen crop gro\\'lh iate (CGR)

.nrl oartiiionine factor ipr resulied ir th€ select n

oi 1r:i eenot-vpes I'rth above arel ag€ CGR and prir
n$r; bean and 5 eenolvpes on noth bear (Figurc

ti

l.iare 2 ReL.tioDslLif bet$een Llto croP erorYl'h rNr's 
'al

-n:rcd nr thenal tnne (s D! "davr & :eqoe'

nl-ialgro!:lh ana\$is in ntodrbean lErr']dr]

Rct$tiae aater nntenls (RIYC) and Speei'

hr LP,tt ar'a rsl-q': l c r' \" a L

. ..,-', " ". 
;.'- ," o n '" t P' o

ioeical tuns assrcla'.erl i'ith drousht l'{ana iraiis
Lie 

".s,,"iat"a "itir 
drougLt lesistznc€ and the'e

include. anong others, relatire leaf\!aier 'ootenis
,t.,' .,.j. a 12 o go r a'd -

'',,-'' eolr":'"'
.-u'.r"" "oti""A 

among thc genot]'pes rn h'ih ihe

.,oo. tec, u. 1"" iL\ ,a e o \'"r 107

i..,',,. ,o-,tu ,ro--qrr' ba lli
indi!aies l-hat clusier be|rl ha!-" thicher leaves than
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rrcthbean. The relaii.,nshiP beieeen high i'ater use

ellicienct has been rctcrted \r'ilh leaf thickness it1

oL,nJnLt 12 On ' or\' lInr d:r-P 5;r

it otosy.ineUc ..tes 
''cre 

positively corelated vixh
leai thickne-.s in alfalfa (14). so:'bean (15), oais i16l
and Chickpea (17).

Tab,e o. \"'i"rior ' 'A ard RW' amol-
clusterbean and mothbean gcnot)'pes

Lenot:T€s Mean Ranse Ntear Bangc

L slieorar, I.S., Ilhan, lI.I ed Gars' O.P 1980

Differertial beharior of glar genoB?es to l'aLer

stle-.s duirg CeFLtlation Cuut N.bs Lettet'1:3 4

t Kuhad. M.S. and Shcoran, l.S. i-q66 thysiolosical

dlo bro. ' -
iehagonolola L.) ge.otlp€s rdder ltater stress

lndian J.umal of ?kort Pirysial.E:- 29 46'52

Sl.afforil, R.E. and McMichael, B L. 1991 Efiicl of

$aler sness or ieid cornponeris in suar' Jo'rnal o/

Agtonam,,dLd Ctu! 'Stietri]' 166 61 68

Garg, Ii.K" Vyas, Sts., Katlrju. S. and Lahiri'
r1.\. t9 -

gro$'th singes on sod. erzldes ol niirogen

nreraboiisrn tuid ].ield i! clNterbean setol.l"pe!.

Indiar Jor.nal af fhltt Pnlsiologr', 3 (3): 21'1'218'

T,tcnr], A. 1995. PherllIlj. stubilitJ ir othbean

ftr seed Fcid on drllards .{ r'.si!$ Rajaqln'n

ar.dg. lies.dr.,ri, 2111): i8'61

llunar. D., Iletry. -4.. aPd Manea, \'K 1998

Inrproren,ent of arable oops rlt : Iiftr reds of arid

zoDe rescat.h in India (cd: r\' -q. Far.da and llaqiil
Singh I acntr Arid Zore ltescardr hrsiilute
JoJ-h!!r, IlCla, 25rJ-l7t

Sharma, It.C. 1993. Siabiliil for seed in.lds and

asyrciat.d l,aits ,Ider raidfcd condilio,s &dta'
Jat)nen af Puls.s Rt larcn, 5(1): 2l-2'1

Shanna. R.C. 1998 StabiljtJ in nrodrleaD lt€ra
'd: o E i o <? "

68(2) 130'131.

lle 
".. 

,\. aDd Daulay, H.S 1983a Perform"ce of

ildrced nrtan,'. in uolhbcar lt1(Lidn Jaurnal of
riDd;.s.;18 343 344

Fi$rre 3. Relationsbi! ofSpecjfic leafarea (SLA)witb. lal
relalive {aLer conient IRWO) and (b) seed

rield io seleci€d sci ofmoinbean genoilles

The relationship bet"'een SLA ard RWC in
iDothbem indicates that selectinn for 1oB€r.qLA
may result in the idcntificttio. of tlle senotl']res
siih improved drought tolerdce (Fisxrc 3)

Similarly, a neeati!e relationship b€tween SLA and

seed yield ndicates that tha-re are signifi.art
chances of selected hishcr seed teld if ic selecr.

s,iih lower SLA (thicker leares).
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