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NATURAL BOLLWORM INFESTATION
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ABSTRACT

To assess (he extent of varinbility, heritability, genctic advance present in 45 Fi's and
their |0 parents o siudy was undertaken at the Regional Agriculiural Research Station (RARS), Lain.
bath under protected and unprotecied environments, The PCV, GCV heritability and genetic advance
values were comparatively high for seed cotton vield and aumber of bolls per plant indicating the
operation of additive gene action, The correlation analysis indicated that number of bells, sympodia
andd plant height had significant, positive correlation with seed cotton yield in both the environments.
Dite weightage inay be given to these characters while developing high yielding varieties / hybrids

with butlt in resistance to hollworms.
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Host plant resistance is considered as one of
je sound approaches of managing insect pests, In
biton, insecticides have always dominated the pest
.:nn_tful scenario. Because of aver reliance on
Iln:slicidcs. the cultivation of cotton has bgcome risk
‘rone in Andhra Pradesh. This had led ta the recent
sufbreaks of several major pests. Therefore, a study
vas under taken to find out variability and
haracter association' both under protected and
mprotected environments for the contrgl of insect
sests and 1o develop varieties/hybrids for integrated
sl management syslem.,

VATERIALS AND METHODS

~ Ten diverse parents which are having one or
nore special attribute for bollworm tolerance were
~ossed in a dialle! fashion (excluding rar:ipmr.::ils]
juring 1992-93 and 45 crosses were made. The 45
-rosses along with 10 parents were grown in
andomised block design with 1wo replications
furing 1993-94 Kharif at RARS, Lam. Each entry
sad single row of ten plants spaced a1 120 x 60 cm
1part. Five competitive plants from each entry were
-andomly selected. in cach replication and
shservations recorded for seed cotton vield for
plam. (g), days to 50% flowering, number of
monopodia, number of sympodia, plant heighl
{cm), ginning percentage, boll weight (g). number
of bolls per plant, number of locules per boll,
pumber of seeds per boll. seed index (g), lint index
(2). open boll and loculi damage. GCV. PCV
‘neritability (BS) and genclic advance and ihe

Genetie Variability, heritability, genetic advance, bollworms

genotypic correlation co-efficients were computed
as per the conventional procedures.

RESULTS AND DISCUSSION

The analysis of variance revealed significant
differences among genotypes for the characters
under study, The GCV and PCV- were
comparatively high for number of monopodia, bolls
per plant and seed cotton yield and relatively low
for other characters both under protected and
unprotected conditions (Table 1). The magnitude of
these values were higher in proiecied condilion
which may be due to insect pest control. Under
both the environments, high heritubility values
were recorded for seed cotton yield per plant. boll
weight and number of bolls per plant. Rao ef ol
(1991} alsp observed wider wvariability, higher
heritability and genetic advance for number of bolls
/ plant and sced cotlon yield.

A high estimate of heritability (ogether with
high genetic advance as per cenl of mean was
recorded Tor seed cotton yield, number of bolls per
plant and monopodia revealing the influence of
additive gene action. Hence, the improvement of
these traits can be made through direct phenotypic
selection. Johnson ¢t al. (1955) suggested that
heritability estimates along with wenetic advance
would . be more uselul in predicting vield under
phenotypic selection than heritability estimates
alone. High beritability s always not an indication
of high genctic gain (Swarup and Chagle, 1962),
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Table 1, Estimates of GCY, PCY : Herltahility (18), genctic advance and genetic advanee as pereent of menn o cottonnnder

protected and unprotected environment

Ciemetic ailvang

Charhelers Py GCy Hertahility (B.8)  Gunetie advanee A
Dy by SO% Howering L 5.27 470 Tu6h 4,64 R.od
P 512 4.0 9145 .20 Lo
Monopodia/lant e 25,46 22,80 HiL2Y .77 42010
P 252 2455 H2.55 .47 55.31
Sympodia/Plan up L5 854 7217 286 14.95
P .51 8.3 Thd3 21.68 1497
Plant height up 102 9,64 T6.50 21.68 1738
P 1546 13,77 T9.29 27894 25.25
G.P up 565 2.85 2545 | LK) 2u6
P 418 320 60,75 1.76 5.21
Boll weight up 12,15 1195 46,70 116 2421
P 10.88 1045 Y272 fl.8y 21,78
Bolls/Plant up 3230 34n Ud BE 5.83 633
B 4522 44.54 a7 I18.86 9037
Locs/Boll Up 186 .05 2550 0.0% 203
P 108 .15 |3.B4 (.04 ]
SeedsfBoll up 5.86 513 T6.49 273 B33
P 4,45 135 S6.44 17 4923
Seed index up 1316 £.87 4538 113 12.31
P 1.79 6,12 Hl.k4 (L5 9.9
Lint indes up I1.12 10,25 85,00 fhu2 1947
F 8.63 g.12 £8.54 .70 1533
OBD up 8.57 ' £19 13.23 742 1444
F 1140 10.25 K0L90 7.94 19,00
LD up 847 6.82 fid. 74 404 1130
P .16 .91 T8ET .66 .14
Seed Cotton yield ‘up 3185 ' 37 95.81 34,93 f2 85
P 44,92 44.37 97.56 70,31 v .28

UP : Unprotected P : Protecied OBD : Open boll damage OLD : Open locule damage

Characters which showed high heritability coupled
with wider variability would be successfully
improved by direct selection (Paul, 1978). For boll
weight the high heritability estimate was not
accompanied by high genetic advance in both the
environments indicating non additive gene action
and breeding methods to exploit non additive gene
action” like heterosis breeding may be tried. For
ginning percentage, wide variation between
heritability values were observed under these
environments. This could be due to insect pest
attack.

A knowledge on the association of yield
components, bollworms incidence with yield is of
paramount important while aiming at improvement
in yield with inbuild resistance to bollworms.
Unfavourable associations between the desired
attributes under selection may result in genetic
slippage and limit genetic advance. The magnitude

of correlation values (Table 2) differed between
protected and unprotected environment. In general.
these values were high in protected environment
than in unprotectd. Some character combinations
had a high range of correlation values hetween
these two environments.

Both under protected and unprotected
conditions, number of bolls had strong vorrelation
with seed cotton yield, Other character showing
significant positive correlation with seed cotton
yield were number of sympodia and plant height.
The character combinations number ol monopodia
vs seed cotton yield, seeds per boll vs seed cotton
yicld, GP vs seed cotton yield were having
significant correlation under protecied condition
and were mnon significant under inprotected
condition and vice-versa in case of boll weight vs
seed cotton yield, seed index Vs sced cotton yield.
OBD vs seed cotton yield and OLD vy seed cotton
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Table 2. Genotyple corelation cocfTicients hetween different characters in cotton under protected and unprofveted

environemenl
Camcter X2 X3 X4 X5 X6 X7 XH Xv X1 X1 X120 X130 sCY
Xldaysto  UP 0390% 0007 0070 0057 -0.531%% 0041 D076 -0.250 -0.049%2 05082 0.279% (,390°% - () 182
S0% flowening P 04407* <0206 0070 0174 -0.4720%0399%* 0277¢ 0.045 -DATE**-04082% 0,129  (.440%* 0.26]
%2 noof up 0159 0077 -0296* 0325 0293* .0.02] -0.224 0191 03692 0,18 0227  (.153
monopodia P 08T 0326% -0.146 -0273*0.565** 0106 (1.274* 0206 0.38H=* (125 0,048 0.445°
X3 noof up B.390** 02068 0074 0.340% -0.038 0028 0046 0029 D242 03167 0384+
sympodia P 04032204205 (.304* (.453** -0.185 0.453°* 0319 0046 0011 0090 0533+
X4 plant up 0033 -0.200 04957 0052 0078 0134 0009 0.042 0093 (.562%
height i 06347 0,156 0734%* 0002 0270% 0229 -(LI8% -0.0162 1R 076779
X5G.P: up 0,069 -0.217 0075 0326% 0096 0081 0131 6208 <0155
P 0,199 0438 0079 -0313* 0412* 0,147 -0081 -0.069 -D482e0
X6 boll up 0020 0.330* 0.631" 0.552*% 0.761**--0.086 (0218 03190
height P 0.0123 08287 0.606%* 0850 0746 -0.189 0.321¥ 0037 |
X7 bollf up 03 <0018 0083 0113 0240 035701 8860
plant P 277% 0,194 <0100 -0.400°% 0,146 0,133 (U503
X4 locs! up 0309% 0024 0158 0002 131 00m3
bolls I 0.462** 0.7TI0%* OEI6*= 0096 0041 -0.004
XY seeds/ up 0,050 0373 Qo031 0258
tolls P DA445%= (1278 -0L0J4  1).0400 0347
I:a:mmu up L.5647* 0,059 0.125 0.309°
|index P 0.745%= 0066 0206 0112
RN up D014 0082 02101
,!inﬁcx P 0043 0062 D21
¥120BD  UP (LU0N=R) 3057 |
. P (G545 ), | 0)
X130LD  Uue 4580
p 0,207

(UP: Unprotected P : Protected OBD : Open boll damage OLD : Open locule damage * : Significant at 5% ** Significunt ut 1% SCY ;

'Seed conton yield

vield. ‘Rao er al. (1994) also observed strong
positive correlation for number of bolls and plan:t
height with seed cotton vield under protected and
unprotected environment. They also observed high
degree of correlation of plant height with seed
colton yield in protected condition was mainly
through number of bolls and sympodia. But in the
present study it was observed in both the
environmenlts. This could be due to differential
reaction of the genotypes studied.

Thus from the correlation study it can be
inferred that number of holls. number of sympodia
and plant height had influenced on seed cotton
yield and -in the improvement program due
importance for these traits may be given while
developing bollworm tolerant lines.
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