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Seven defoliation treatcnts were applied at three leaf growth stages. It
was found that vield response to defoliation increased as the defoliation treatments
were applied closer to the critical pollination period. Defoliation at 8 and 10-leaf
stages greatly affected the vield and vicld components. The greatest reduction was
produced by 100% full leaf defoliation for 100-grain weight. car length, car
diameter and grain vield. Minimumn reduction was noted by the application of 23%
half leaf defoliation in mwost of the characlers under study.

INTRODUCTION

Defoliation of maize at any stage of de-
velopment has generally decrcased linal grain
vield per plant (Allison ef af.. 1975, Cloninger
ctal.. 1974), Defoliation during silking resulted
in greater vieid reduction with little or no yicld
reduction following leaf removal at very carly or
very late growth stage. Johnson (1978) found
after defoliating full scason and carly maize
hybrids that defoliation generally reduced aver-
. age yvield regardless of the maturation peried.
* Pinter {1980) reported that reduction in yield
was altributable primarily to decrease in length
of grain-covercd portion of the car followed in
order by fewer grain rows and reduced 100-
grajn weight. Jones and Simmons (1981} re-
ported defoliation reduced weight per grain.
Barnett (1982) reported that defoliation de-
creased ear and grain weight. Vasilas and Sief
(1983) reported that defoliation reduced grain
yield becausc of reduced kernel size. car number,
and kerncls per car. The present studies were
planned to evaluate the genolypic responsc of
corn single crosses 1o defoliation and the elfects
ol various degrees of defoliation at different lcaf
stages for grain vield and other characters.

MATERIALS AND METHODS

The studies reported were conducted in
the Departmentof Plant Breeding and Genetics,
University of Agriculture. Faisalabad during
1989. the treatments to study the cffect of vari-
ous degrees of defoliation were made on two
single cross hvbrids from four local and cxotic
inbred lines of Zea mavs L. '

The parental inbred lines, Iman 34, JR,
GPD 25 and W187R-5 were grown in the ficld
during spring 1989 to obtain two single crosses
(Iman-54 x GPD25 and JR x WI87R-3). Single
crosses were sown during Augost 1989 follow-
ing randomized complete block design. in a
split-split-plot arrangement with single crosses
as main plots. growth stages as sub-plots and
trcatmeits as sub-sub plots. Each cotry con-
sisted of (wo 76cm apart rows of 4.5 meter
length with row to row distance of 23cm. Seven
defoliation treatments were applicd at three
growth stages s.¢.. 1) Control: no leaf removed.
23 23%, full lcal defoliation: every third full leafl
blade was removed. 3) 50% [ull lcaf defolhation:
everyother full leafblade was removed. 4) 100%
full leaf defoliation; all full leaf blades were
removed. 5) 25% half [eafl defoliation:; every



third half leaf blade was removed. 6) 50% half
leaf defoliation; every other half leaf blade was
removed. 7) 1002 half leaf defoliation; all half
leaf blades were removed. The three growth
stages were: 1. six leaf stage: stage of growth
when the 6th leaf has expand enough to be
arched over. 2. eight leaf stage. stage of growth
when the 3th leaf has expanded enough to be
arched over. 3. ten teaf stage; stage of growth
when the 10th leaf has expanded cnough 10 be
arched over.

All treatments were made by cutting full
and half leaf blades manually vsing a razor
blade. The distal half of all exposcd leaf blades
was removed for half leaf defoliation.

RESULTS AND DISCUSSION

The differences among the genotvpes
were non-significant, while treatments and
growth leaf stages differed significantly (Table
1}. The reduction in 100-grain weight {Table 2)
with 25% hall lcal defoliation was minimum at
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6-leaf stage. while [00% full leaf defoliation
produced maximum reduction at all the three
stages in both singlc crosscs. Al 8-leaf stage
(Table 3) 100% full leaf defoliation produced
maximum effect (13.58g) compared to control
(21.1g}. Ten-leaf stage was thc most critical
stage. produced maximum effect by all the
treatmenus compared to other stages. Maximum
effect was produccd (Table 4) by L00% full leal
defoliation (12.49g) compared to control
(22.67g). Asshown by the data in Table 2. 25%
halftcaf defoliation treatment caused minimum
reduction for ear length (13 5cm) at 6-leaf stage
compared to the control. while 100% full-leaf
defoliation produced maximum reduction
¢11.55cnt) in single cross IMAN 54 x GPD 25
Al 8-leaflslage {Table 3), 25% halfl leaf defolia-
tion caused minimum cffect while 100% full-
leaf defoliation produced maximum reduction
(10.49cm) in single cross JR x W187R-5 com-
pared to the control (15.10cm). Ten-leaf stage
caused maximum cffect (Table 4) by 100% full-
leaf defoliation (9.93c¢m) in single cross JR x

Table 1 Mean squares analysis of variance for the effect of defoliating

two corn single crosses on grain yield and yield components
Seurce of d.f™ TOO—kernel Ear lenght Ear Grain yield
Variation weight (gm) {cm) diameter (gm)
Replication 2 5101 5.438 0.002 568.953
Single '
Crosses(SC) 1 0.093 2571 0.002 182.33
Error {(a) 2 1085 1.417 0.022 208.90
Leaf
Stagciv.‘éLS) 2 35.783* 1.22 0.729** 2963.54**
SCx 2 3.882 392+ 0.051 209.912
Error (b) 8 2120 0.435 0.016 257.59
Defoliation
Treal. (TR) 6 79.172** 25.916** 1.509** 6511.432
SC xTR 6 3.03 0416 0.063 54.679
LS xTR 12 3.64 1.631* 0.241** 373.041*
SCxLSXTR 12 1.788 0.725 0.039 172.306
Error (c) 72 1.708 0.841 0.034 155.094

*,** Significant at the 0.05 and 0.01 probability level, respectively.
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Table 2 Effect of defoliaation at 6--1caf stage on yicld and
some other characters of two maize single crosscs
Single Ttéatment 100<KW Earlenght Ear Grain yield
Crosses {g) (cm) diameter{cm) (g)
IMAN 54 x 0 20.65 14.30 4.03 101.08
GDP 25 25 % FLD 18.45 12,71 3.82 77.48
0 % FLD 18,32 12.43 361 77.99
100 % FLD 17.83 11.55 358 67.92
25 % HLD 20.39 13.59 186 95.00
50 % HLD 19.39 13.43 1.89 97.63
100 % HLD 18.31 12.82 3.83 7056
JR x 0 2220 15.07 4.11 96.11
W 187 R-5 25 % FLD 18.86 13.28 383 73.33
S0 % FLID 16.93 12.82 3.78 70.28
100 % FLD 16.76 12.40 3.57 57.64
25 % HLD 19.34 13.94 392 92,78
S0 % HILD 19.18 13.51 .80 93.34
100 % 11.D 17.01 13.29 3.02 63.67
IF1.D = FFull leal defolintion
LD = 1alf leaf defoliation
Table 3 Effect of defoliaation at 8—1leaf stage on yield and
some other characters of two maize single crosses
Single Treatment 100—KW Earlenght — Ear Grain yield
Crosses (r) (cm) diameter{cm) {g)
IMAN 54 x 0 21.10 14.83 4.07 92.57
GDP 25 25 % FLD 19.25 13.33 175 72.22
. 50 % FLD 16.83 12,76 367 66.13
100 % FLD 13.58 11.28 139 29.31
AT HLD 19.40 1338 3.81 74.21
50 % HLD 18.36 13.27 178 85.14
100 % HL.D 17.20 12.47 375 71.89
IR x 0 21.92 15.10 4.08 93.92
W87 R-5 25 % JUD 17.94 12.89 3.95 73.27
0 % FLD 16.12 11.25 3.66 47.00
100 % FL.D 14.93 10.49 132 30.00
25 % HLD 18,75 13.48 3.66 84.86
50 % HL) 18.36 13.49 3.80 7283
100 % HLD 17.56 1274 349 57.22
FLD = Full leaf defoliation
HLD = Half leaf defoliation
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WIR7R-3 compared 1o the control (§3.33cm),

The removal of the small part of photo-
synthetic sysiem of plant in 30% hatf leaf defo-
tiation trcatment (Table 2) al 6-leaf stage re-
suited in only a stight decrease in car diameter
in single ¢ross IMAN 34 x GPD-25. Maximum
decrease 1n car diameter resulted by F00% full
lcaf defoliation at V0-leafl stage. Maximum de-
crease in car diameler at this growth stage

" Table 4
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(Table 4) produced by 100% [ull leaf defoliation
{2.58cm) compared to Lhe control (4.14 ¢m) in
singte cross JR x WI87R-3. From the resulis
{Tablc 2). it is noled that al 6-leaf stage. mini-
mum reduction in grain yield per plant was
produced. while ten-lcaf stage was the most
critical which caused maximum reduction in
vicld. Maximum reduction resulied by 100%
fubl-leaf defoliation (17.08g) compared 1o the

Effect of defoliaation at 10—leaf stage on yield and
some other characters of two maize single crosses
Single ITeaiment 1I0U0—-KW Ear lenght Ear Crain yield
Crosses (£) {cm) diameter{cm) (g)
IMAN 54 x 0 20.67 14.30 408 95.73
GDP25 25 % FLD 16.49 13.28 368 58.75
50 % FL.D 14.53 11.63 360 47.08
100 % FLD 13.31 9.56 2.73 17.08
25 % HLD 18.26 13.60 368 74.16
50 % HLD 17.83 13,10 367 75.36
100 % HLD 16.22 11.50 3.07 67.08
JR x 0 22,67 1535 4.14 92.53
W 187 R-5 25 % FLD 17.14 14.26 379 70.83
50 % FLD 16.28 13.06 378 . 6500
100 % FLD 12.49 993 258 18.44
25 % HLD 18.19 13.85 3.83 71.64
50 % HLD 17.96 13.71 350 8042
100 % HLD 16.97 13.23 3.11 66.83
FLD = Full leaf defoliation
HLD = Half leaf defoliation

contral (93.73g) in single cross IMAN 54 x
GPD-25.

[t 15 concluded from 1he results that vield
reductions duc 1o defoliation trealments in the
study were primarily due to smaller ears on cach
deloliated plant. lesser weight and number of
grains per ear. Yicld response to defohation
increases as the defoliation ircatments werc
applicd closcr to the criticat pollination period.
Defoliation al 8 and 10-lcaf stage greatly aflect

the vicld and other characters than at 6-leal
stage.
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