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AIsSTRACT

Greengram is one of the important pulse crops grown and consumed

mostly in developing countries. Human consumption of greengram is ap

dry seeds. Crop residue is also important feed resource for ruminants

andhas potential as a green manure. Specific cultural practices normally

.urry oui to achieve rnaximum biological yield in legumes and other crops.

Therefore, an attempt was made to study the effect of removal of shoot

tips of greengram (Wgna radiata L.) on biomass production' This

experiment was laid out in a Randomized complete Block Design with

five treatments and fclur replications. Treatments included removal of

apical portions of main sterns at 3'0,4^,5ft and 6e weeks after planting

oi gr..ng.u* cv. MI 5 and also unremoval of apical portion used as

,ont ol. Plant height, number of leaves, number of branches and leaf

area were recorJed at regular intervals to evaluate the effect of
decapitation on biological yield of greengram. Fresh and dry weights of
plani were measured after harvesting of pods. The results showed that

th.r. *u, significant difference in number of branches among the

teatments. Removal of apical portions at 3'd and 4m weeks significantly

{iffered from other treatments in number of leaves, leaf area fresh and

weights of plant. T, gave significantly high economic (162.85 kg per

)and biologic al(405.75 kg per plot) yields amongthe treatment except

,. ihe most 
"ff""tiu" 

stage of vegetative growth to remove the shoot

isto obtain high production of biomass in greengram grown in sandy

is the 3'd week of planting.
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INTRODUCTION

is one of the important pulse crops grown world wide' It is

for its protein rich edible seeds and also has potential as agreen

and a forage crop. Its short duration, low water requirements,
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wideadaptabilitytofitintodifferentcroprotationsandvaryingcropping
pa$erns #""ririU*u t" u"rtuinffiiti' i""t*tl"gttt" farm productivity

per unit "il"'i^ 
s'i Latrka' T:t*; 

can be successfully grown in dry

anct intermediate zones' yii"'et"*ing areas-are Anuradhapura'

Hambantota' Moneragal"' loPt;' Rathnapura and Kurunegala' It is

"ultivatJ 
\n Mahaseason i" ;;;;;; under rainfed conditions'

Currentlyoneofthenrajortimitationsinthirclworldcountries'agriculture
is krrr crop productiviti' u *"t'iO be increased by expanding the cropping

area but it is not o"t'Jf,t;;"""t" "r 
trte'linrited iand area ibr crop

cultivation. "otu""'"iiij;ilft 
taise the productivity per untt area

when planting high oi"tain* uu'ieties' increaiing the number o1' crops

sown peryear and applying some agrollomit p'uJti""t such as mulcliing'

Iecapitation, r'o*ouJ Jpfri"ution' i"rtilizer application etc'

n*"upirurion means removal of apex which may result in production of

'a 
Ereater number "r 

tno'"""n""i b'"-uu" oitot" extensive branching

ii.,r, " 
o p a u r, r s z s 

j a*l u "'"' ", :*T':ffi 
J l"i1?Tl,lli ltlil:'Tt;

)# ; ;; *x d u r i n g ea rl1.f1 
3rve 1 T^q :iiil;.. a." 

"o 
i," i oir I e a d s'to

*;i*ih*f:11#-*JIJ,iliil"r in'','*i'i et at ' 'ee5)

and increasea a"ri""#liir*"ri"m'. t" *i[urv uuat (Tumbull et"al "'2000)'

In cowpea, at""pi'ulilit J;ili;;; t"ur'tontt*sulted in an increase tn

branching"o*oon"ni..5ieldsundt,u,'..iiidices(ArgailandStewart'
1984). Therefore' il?"-tt;;' *"0" t"^t"i""t tr't" t"itable staBe of

vegetable growth #;;;;;e shoot tips to achieve maximum biomass

prie*",i"" in greengram

MATERIALS }'ND METHOD

This experiment was carried out at the Agronomy farm' Eastern

univ e rs iry s r i Lanka t; H;; *{ "q:1 ""i :"'TJ i,.;1 ;T:lJ';;fluniversity, srl Lanna LU Drser ---- 
I of the experiment rvas

hi::;l;;'::il nr;t.,:l *liffi , TiTT,'trJ*:x **Randomized Complete lJlusr( ',wJrbrr '- 
nt otupi"al port'ions of mi

*tf;:ffi }:1',r;il';r",y,1'$1i1::T:1-;flnn'"+ru1
;Tffi Tjr'"' "q*,"""r:lf*i*rurum 

x e0 cm rhe

were made accordtng

Seeds were soaked for one hour and 
Jver3 

then treated with fungtctl

before planting' o' 'l#0t""'i"Jt"l*' 
three seeds were planted at
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spacing of 30 cm between rolvs and l0 cm within plants' Plants were

thin'ed out after *'o'*"tt' of planting 19- 
t?-*i ntil:]:,:"^*i::"^1

with seedlingu uno *ui,ii"*i "r" 
pr*t p*er hill. other agronomic practtces

were done as recommeta"O UV Department of Agriculture' The data on

plant height, number of leaves''leaf area' mtmber Jf branches and r'veights

of plant pans were recorclecl and then analvzeel using SAS software

staiistical package' fn* Oift''tnce between *"un' was compared using

Duncan'sMultiplenung*Test(DMRT)at5%level.

RESULI'S A]ND DISCUSSION

H:-::;llrH:;il,til",. were no signincant differences in the heighr

of plant canopy t";;;;;;,n r'yeek after planting' 'fhe height of plant

canopy irr T" was lo* o*ong the treatments during 4th - 7th weeks after

planting (Figrire f I inj' *"V i" Ou" to the clecapltation which practiced

at 3'd week ut"' pr#;n;' li it the active v"geiative growth stage and

this practice """'J";l;it"*1 
of apical pl'tion arid also caused to

reduce the increasrng height of 
.greengram 

plant. However. branches

were develop"o *"'? upigitt uftt' '"*ouai 
of the apicai bud of the

main stem' Simita"*'uit wis atto reported by Carl and Paul (1975)'
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efror.

T, lu.T:tiiilifni" not signrncantlv dirrerent

at sYo level'

N u m b e r . r re a v 
1 1,. .: re w e r e n o s i g' i fi c a n:^l'Jl" 

:.ffi ;:J ;'[iliJ iiIn this experiment' tt?;;;;;trr Ini 
f i;rerved berwee' rreatrnents'

l;#JJffff.::; ;;r;;";""' Y":"^:,1',""^trv high (r8) in 
l,!n"1

H; ;; ";;r" 
i,* u;; 

:: :iffi ;il ;:TJ:' ffi ae."a p it at i o n p r 

lct 
i c e d

il:, *ffi*': "i 1;;;: -;;il *: :T*'J,T:ffil:l:?Hll:at eariv stage of veg; 
il;': ;^:?l 

'f"t 't-lt r"d that apex retnovai tiom
olleaves' Thiswottt*t' 

"i ttntl)'"fl*"ring resulted rn ttrcreased
in r. and.r' o:::;'li 

,,.l'n.ir,on to flo'
legume. utartts n-1o;"*r^i'i""i 

and *odule senescence'

vegetative growth' '

Table 1: The average number :f t:1;"t per plant in each

treatme'ri"it i*o ***t"t interval 
----- ^.ai,.;k

NS
ns

[-u* *,.,. n* 
#:11 

t 
;:tt31l

xfii*tl ll"n,,:" J l[:' ;: : I

F value

accotding

Leaf Area .<able differ.ent (P0-.05) obser" cd inlhe.].t"it itt^
il; were no ,"*ul= 

until the 5 
n week. ther"ut"t significant variattons

hetween the treatment

F;.;;i;"r. ob*"'u"d (Figure 2)'

r, a n d r : s i e1 
i 

n 
11H'3 ;'n:1 :[";1.: 

l nft:ll #il i:'t]ilwLek further it was 

" ilil 
ilt-"'h."I'l 

and 4th week after planting
Leaf area was low 

ll"''i il"""l t,-l1"r,ngtharperiod.suosequently,
decapitation waS o.*;"#hwasrapidl],n 

;n,"n would have ieadto
respectively' u"t"t"T"^""';ii"rv 

o.,o ?roy ur"u was remarkabry high in

I H:: iJ+J*i'*#i*l*:;i:T, ; ;;,, "i " 
n"a,rr 

11 11m 

ov i ns

T' t"i**"u o'T'uo*"ring 
stage t""t"#"j'o'uit"rling and increased

aiex during earlY

iJJ nu*u"ts in soYabean'

lo'fr o7;rt- 0r.25 = l.lo c

'i;u;io'" lq9:IIii?Tr
Tz
'I':
T.r

2.4

2.0
2.0

2.0
2.0

q rs + i).94
q rs + 0.62

8.00 t 0.00

,\i I.; o.io o l-t'oo t I 'r5 b

J'ii;,ii'.0 '11: i ii?:
7.75 to'22

tY.t r L v' - i_ 1.25 c
rr.no t o.7o $-!141#:
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Figure 2: The average Leaf area in each treatment at weekly

interval.

Number of trranches

Itwasfourrdthattherewerenosignificantdifferencesbetweentreattnents
in the number of branches untiithe 3'd week after planting thereafter

significant variations were noted at dift'erent time intervals'
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Figure 3: The average number of branches per plant in each

treatment at different time intervals'
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T" significantly variecl (I'<0'01) JroT'l: cther treatrnents at 4th week

after plantin, ,n"un*n'lt i;"fii. tt*"11t-"-*ot differed (P<0'01) from

the other treatments at 6th iveek but no significlnt difference was noted

between T" and T3' At 8th week' T'was rernarkably different (P<0'05)

inthenumberofbranclrssfromoiliertreatmentsexceptT,.T,hadhigh
,., 

"-u ". 
o r b ranch e s eit"n.:, ;1t: 

i: :T:1|HH #J.1fi "*".4 
:: :

decapitation at early stage ofvegetatlve grov 
:rJ that

,^ofi"".iftary bud gt"t*tt Aigali and.Stewart (1984) menttotrr

decapitation u, 
'nt 

doi'i;;i"* ;;i'::1 
'" 

an increase in blanching

component in cowpea' In soybean' removing apex during early flower-

;;;'r* ;";ilitate; utuntrting (Greer and Anderson' 1956)'

Fresh weight of croP residue

Significant diff"'et-'Je'*u' "b'"'o"d 
between treatments in the tiesh

weight of crop residue amongthe treatments (Table 2)' The fiesh weight

of stem (18'59 g) i;-i.';;i significantly high among the treatments

whereas fresh weigir,,;,ri;;;;"iis.:z giwai remarkablv more in T''

Further, it was norrJ tt,n, fresh weight of crop residue in T, and ,T,

si gnifi cantly Oiff"JgiO'O S ;- f'ont tt'"other treatments and no si gnlfi -

cant differen"" *urltrer'ed'betrveen T^ and r, TL. biological yield

depends on the nutUtt oif"aves per ptran! number ofbranches per plant

etc. The decapitated";;; esp"cially in T' and T'pl:qut"'d more num-

ber of leaves and branches in greengru*' ihi' would be the reason for

increaseinfreshweightofcropresidueperplant.

Table 2: The averag€ fresh weight of crop residue in each

Value represents mean I standard crror'

il1,:"1, l",,li.';T; .Ji"L3].tter in each. corumn are not signiflcantrv different according

i" o"".t";t ttouliiple R'ang" Test at 50% level'

treatment after harvest'

Treatment Ftesh weight of @ghtoftotal
stem (g) crop residue (g)

T1
Tr
T:
Ta
Ts

t 1.96 + 0.66 c

18.32 t 0.32 a

15.64 t 0.32 b

13.18 t 0.97 c

I 3.53 t 0.36 c

13.41 + 0'85 c

r6.31 t 0.32 b

18.59 + 0.76 a

r<1s+0.52bc
15.56 + 0.46 b

38.39 + 1.75 bc

46.23 + 0.36 a

44.92 + 3.20 a

37.76+ l.5lc
41.46 + 0.54 b

P-value {< {<
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Dry weight of croP residue

The average dry weights of leaves and stem are shown in Table 3 and

there were significant variations in the clry weights of leaves and stem

among the treatment,' tn tt'" present study' decapitation increased the

a,y rnin*, production of crop residue' Further the drv weight of biomass

residue was high in f, ana i, than others' This would have mainly been

due to the influence oitn" a""upitation practiced before flowering stage

in greengram. This is tuppo't"a by Mandal (1993) who reported that

iX .fr,r"rru sig'ificant positive c.rrelation with total dry matter

production und .r"p g*ivtir rate' In soybean' removing aper during

early f,lowering stagJ increased dry T1tt"t 
production (Greer and

Anderson, 1956) anJ uitimate seei yield potential was limited by

inadequate vegetative 
jry matter accumulation priorto flowering (Lawn,

re7e\"

Table 3. The average dry weight of crop residue in each treatment

after harvest.

Treatm ent Dry weight of Dry weight of lrt;to"t*n, of total

leat'es stern (s) crop residue

Tr
Tz
T3
Tr

3.72tA37 c

5.22 + 0.16 a

4.73 X 0.19 ab

4.05 + 0.10 c

4.63 t 0.32 b

5.45 t 0.37 ab '
6.28 + 0.45 a
4.79 ! 0.39 b
5.14 + 0.29 atr

13.40 t 0.80 b
16.20 t 0.46 a

15.98tQ'52a
13.72 t 0.63 b
14.23 + 0.65 ab

T 4.14 + 0.10 bc

Value rePresents mean * standard

F test: ** P< 0.01; * P< 0 05

Means followeci bY the same letter

to Duncan's MultiPle Range Test

error.

in each column are not significantly different according

at 50q level.

Biomass Production
The result showed that all treatments included apical portions removed

at various stage of u"g"iuif* growth increased dry matter production

over controi (Table 4). Maximum economical yield rvas obtained' in T'

followed by Tr. The in"'"u'" 
'""d 

yield would be due to more number of

podsper plant. rhe nu*u"t of pods perplantwat:tq"ll::i:ttjll99?]
il;; inTr(29'6) among the treatments' Increase rn economrc

yield had the 
"on."qu"n"" 

of iicreased biomass production' Mslik et al ''

(1gg?) and Ghafoor 
"i-o1.,-oqqz) 

reported positive association of grain

yield with biological yield oituniU"* (Vigna radiata L')' From the above

results in the present ;,*" i 
"oln 

u, .on.lud"d that removal of apical

=- , *:fif value

p.ii"" 6"f"." flo*",ing stage incteas3d.the seed yield in greengram'

Greer and Anderson triSOl ievealed that removing apex during early
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flowing stage increased yield by 10-15% in soyabean. Similar results
were reported b5r Argall anci Ste'"vaft (1984) in cowpea.

Table 4. Biornass production in greengram in each treatment.

Treatment Economic yield (g) Biological yielcl (g) per
t

TI
T2
T'IJ

T4
T5

t06.31+a8.27b
162.85 +14.89 a

136.98 *12.2'7 ab

I r5.90 +12.62b
112.92*12.31b

347.20 * 19.32 c

405.95 * 21.46 a

316.65 * 20.75 ab
321.60 + 20.89 hc
326.25 + 18.99 bc

F value

Value represents nlean t standard error.
Irtest: *:P<0.05
Means tbllowed by the same letter in each column are not significantly difl'erent according
to Duncan's Muitiple Range Test at 596 level.

CONCLUSIONS

Plants decapitated at 3'd week after planting significantly increased thg
growth in terms of number of leaves and number of branches and also
had high biological yield among the treatments. Decapitation at 3'd

week after planting would be more effective to obtain high amount of
biomass in greengram. Removal of apical porlion at early stase of
vegetative growth effectively increased the branching components and
increased the biomass production. This ultimately increased the seed

yield. Howeveq decapitation at late vegetative or florvering stage did
not result in effbctive branching and the vegetative growth of greengranr
plant was stopped after initiation of flowers.
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