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‘Relation of gossypol gland density with bollworm (Helicoverpa armigera)
incidence in parents and hybrids of American cotton (Gossypium hirsutum L.)
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Regional Agricultural Research Station, Lam, Guntur - 522 034, Andhra Pradesh.

Abstract : An experiment was conducted lo study the effect of possypol gland density in differem plant
parts in relation 1o bollworm incidence (Helicoverpa armigera) and seed cotton yield in 10 bollworm
donor lines and their 45 F1's obtained in 10 x 10 diallel fashion (withoul reciprocals). A wide range of
variability was observed for gossypol gland number, size and volume per unit arca on leaf, bract and calyx
surfaces both in parents and hybrids. The present study revealed that both in parents and hybrids, the
nature of relationship between gland density in different plant parts and bollworm incidence in reproductive
parts did not follow similar trend. The study also revealed the scope for utilisation of high gossypol gland
density on leaf, bract and calyx in future breeding programmes for development of high yielding cotton
cultivars with inbuilt mechanism for bollworm tolerance especiaily for H. armigera. (Key Words : Gossypol

gland. Bollworm and American cotron )

Gossypol glands play a significant role in
host plant resistance to insect pests in cotton Hedin
etal, 1992. In view of the recent pest outbreaks in
Andhra Pradesh due to excessive reliance on
chemical pesticides, development of inbuilt
bollworm tolerant lines may help to save plant
protection costs besides maintaining eco-friendly
environment, Such cultivars can fit well in IPM
programmes, Hence, the present study was
undertaken to study the pattern of variability and
density of gossypol glands on various plant parts of
different breeding materials of the Regional
Agricultural Research Station Farm at Lam, Guntur.

Materials and Method

Ten bollworm tolerant lines were crossed in
10 x 10 diallel fashion (without reciprocals) during
1992-93 kharif. The 45 F1's along with their 10
parents were sown in randomized block design with
two replications during kharif 1993 under cage
conditions. Each line was sown in a single row of
six meters length spaced at 120 x 60 c¢cm apart and
were separated by nylon nets, At peak flowering
stage, the plants in each polt were bombarded by
artificial release of 1, 11 and III instar larvae of H.
armigera and infestation counts on square damage,
green boll damage, open boll and locule damage
were recorded at regular intervals. At peak
flowering stage samples of leaf, bract and calyx
were collected from five randomly selected planis
in each replication and were fixed in FAA
(Formaldehyde Acetic Acid) and alcohol solution
mixture. - Observations were recorded on gossypol
gland density per unit area, size, glandular area and
distribution pattern under binocular microscope from
middle Jeaf and calyx using graphical transperency
grid. From each unit, five samples were taken and

length and breadth of gossypol glands were
measured from upper surface of leaf, bract and
calyx. Data on yield per plant were also recorded.
The genotypic correlation coefficients were
computed as per Johnson er ar., (1955).

Results and Discussion

The differences were highly significant
among the parents and hybrids for gossypol gland
density per unit area on leaf, bract and calyx
surfaces. This revealed the existence of exploitable
genetic variability among the genotypes for gossypol
eland density on upper plant parts. The gossypol
glands were spherical on leaf and bract, while
spherical and oval on calyx surface.

A wide range of variability (Table 1) was
observed for gossypol gland density per unit arca
on leaf from 67.80 (JK 276-4) to 92.35 (AET 5) in
parents; 48.05 (AET 5 x JK 276-4) to 112.60 (Frego
x Glabrous) in hybrids, For bracts, it ranged from
8.40 (ANL) to 51.10 (HG) in parents; 10.85 (AET
5 x ANL) 10 39.65 (HG x Glabrous) in hybrids.. in
calyx, it varied from 26.30 (ANL) to 62.50 (HG) in
parents; 23.60 (Frego x AET 35) to 60.00 (HG x JK
276-4) in hybrids.

Size of the gland (m) in leaf ranged from
103.35 (ANL) to 120.35 (m) (9-1487) in parents;
117.05 (HT x ANL) to 154,75 (m) (AET 5x ANL)
in hybrids, while in bracts, it ranged from 98.70 (9-
1487) to 119.25 (m) (ANL) in parents; 118.35 (Okra
x AET 5) 10 158.35 (m) (HG x 9-1487) in hvbrids,
whereas in the case of calyx, it ranged from 119.20
(Okra) to 141.15 (m) (9-1487) in parents; 121.30
(Okra x HG) to 174,40 (m) (Glabrous & 9-1487) in
hybrids.


https://doi.org/10.29321/MAJ.10.A00422

1.5.V. Samba Murthy and N, Ranganadhacharyulu

7%

samjuA pawsojsves sepnidue aoe sisaqiuaied S0 g

{smosgen X DH) (1NY) (< 1av x enjo) (=947 ¥1)
. _ . . LESE 10l 08It (6L1°L2)
9Te LS H06T  LYFE 0t +E 01'ck 0411 06°0Z J8ewmep ajnooj uadQ
(snougejy X DH) (o) (L8F1-6 X BIYO) (g=0LZ 31)
_ (€8°1€) (66°c6) (L1'62) I1°SE
S¥C t8F 96T 19°0F 0619 08'89 08'€% 09°€E adewep joq uadQ
(Tny X snosquiy) (INW) (L8F1-6 X e0) LODYEL
(zeop) (zest) (68'95) (sg11) .
L dra STy sl'tp  STrE 0ESH 0T 9c 019¢ 09t afewep [jog uIAID)
(F-9LT M X 1H) ("INV) (L8F1-6 X BMO) (L8r1-6)
: (1L+S) (66°05) (v6'62) (pLog)
L8E 8T 690t SEIY 0L'99 0r'09 00°sZ 08°sE adewrep amenbg
(L0O1 € X +~9LZ M) (oK) (s 1AV x odaug) (INy) '
£1°0 010 69°0 LSO 00°1 760 650 €0 XATED Ul AL/ BT JE|NpURIE)
(+=9L7 W[ X DH) (oH) (212 1M X € 19V) (L8F1-6)
<00 90°0 8770 120 090 80 €10 800 JOR1Q U} AL/ LI BAIE JR|NpUR|D)
(opx¢.1av) (Lgp1~6)  (roLTrxc1av)  (p9L7MD)
00 610 61°1 080 68'1 P60 LLD 190 JEa] Ul W9/, LI B2TE JepUe]D)
(Lepi-sxsnaugeiD)  (L&FI-6) (DH X erQ) (=2§0)
618 9L LLTFL SITIE 0L cIerl 05121 0Z'611 xAmD ut (1) spurd jodAssod ai Jo zIg
(Lap1-6 X OH) (INV) (s 1av xeni0) (£8r1-6) . ,
OFL 901 LE0EL 09°011 CERCl ST6I1 sEall 0L'86 joeiq ut (1f) spue(@ jodissod ay Jo a@s
(INY ¥ € 13V) (£L8r1-6) ((INV X 1H) (1v)
£8°L e O1'FEl 16801 SLFEL CEDTI SOLll SEE0L Jeaj w () spued joddssod oy jo smg
(+-9L7 N[ X DH) (OH) (5 17V X odaig) (INY)
AL s S B N { 0009 05779 09°€7 0£9z xAqea g jwayspue(d joddssod jo "oN
{snosgejny x HH) (OH) ("INW X € LTV) (INV)
LIT 9T’| €T 0L1E CO6E 0118 c8ol 0r'g 131G U uayspue(d (oddssos jo “oN
{snoaqejn) X 08aL) (c1av)  (ozdrxsaav)  (F9oLz XD
0L €001 BI'PE €698 09Tl e cO'st 08°L9 Jeaj ul juayspue(d jodfssod jo “oN
spugdy  Sluaimd  spughp  Suaeg spragil S spugip sjuamg
WINWINEY N JEIEYD
%I 18°aD UEII [B13U3D) 23Uy

WO 03 U (b2aFiwip pdiaaos]}af) 32UIPIAUL ULOM[[OG PUE sped jund juazagnp uo ainjeu papue(d sop Lnjiqetieas jo adued ay) Jurnoys juawnng

1 apqu],



E] = |d EPHAAY] = |] SIAEY = PIRIA HONRD PRI = A DS CARANRAASA 1070 PUR SO°0=d PURIENNUNEG 0 TNKJED 5 3 VIR = §] YRS

Relation of gossypol gland density with bollworm (Helicoverpa armigera)
incidence in parents and hybrids of American colton (Gassygium hirsuttim 1)
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Glandular area per unit area in leal ranged
from 0.61 (JK 276-4) to 0.94 mm? (9-1487) in
parents; 0,77 (AET § x JK 276-4) lo 1.89 mm?
(AET § x HG) in hybrids, whereas in bracts, it
varied from 0.08 (9-1487) to 0.48 mm? (HG) in
parents; 0.13 (AET 5 x HT ete.) to 0.60 mm? (HG
X JK 276-4) in hybrids. In calyx, it ranged from
0.31 (ANL) to 0.92 mm?* (HG) in parents; (.39
(Frego x AET 3) to 1.00 mm? (JK 276-4 x B 1007)
in hybrids. Kadapa (1980) also reported the
variation for number of gland per unit area of the
cotton leaf i G. hirsurum. Kadapa (1980), also
observed wide range of variability for gossypol
glands per unit area on different plant parts.

The minimum and maximum variations
observed for square damage caused by H. armigera
ranged from 35.80 (9-1487) 1o 60.40 (ANL) in
parents; 25.00 (Okra x 9-1487) to 66.70 (HT x JK
276-4) in hybrids. For green boll damage, variations
observed ranged from 44.60 (B 1007) to 56.20
(ANL) in parents; 36.10 (Okra x 9-1487) to 65.30
(Glabrous x ANL) in hybrids. The variation
recorded in case of open boll damage ranged from
33.60 (JK 276-4) to 68.80 (HG) in parents; 23.80
(Okra x 9-1487) to 61.90 (HG x Glabrous) in
hybrids, while the range of variation observed for
open locule damage ranged from 20.90 (JK 276-4)
to 43.10 (ANL) in parents; 14.40 (Okra x AET 5)
to 34,40 (HG x Glabrous) in hybrids.

Correlation analysis (Table 2) in parents
revealed that number of glands and glandular area
per unit area in bracts are found to be positively
associated with glandular area per unit area in calyx,
while they showed negative relationship with green
boll damage per plant. MNumber of glands and
glandular area per unit area in calyx are found to
be negatively associated with square damage per
plant. Close relationship was observed between
open boll and locule damage both in parents and
hybrids. Open locule damage per plant showed
significant negative association with seed cotton
yield both in parents and hybrids.

In contrast, size of the gland in leaf exhibited
strong negative association with square damage per
plant, while glandular area per unit area in leaf
showed significant negative association with open
holl damage per plant. Seed colton yield was found
negatively and significantly associated with

bollworm incidence in hybrids. Similar trend was
also observed in parents bul not at significant level,
This could be due to differences in inscct. pest
activity, reproductive efficiency and rejuvenation
potential. In parents, high gossypol gland density
in bracts and calyx and for hybrids in leal may be
effective to reduce the boliworm damage to some
extent. Hedin ef al., (1992) also reported
relationship between gland density on different plant
parts viz., leaf, bract, calyx and ovary and bollworm
incidence in colton.

The present study suggested to go for
improvement of gland density in calyx region of
the square which is the most preferred feeding site
of early instar larvac. Since gossypol glands are
enetically controlled, they can be manipulated both
in size and density. If selection for these characters
is made in breeding material by visual scoring, the
lines which show resistance to bollworms can be
isolated, Further, in such lines, biochemical basis
of resistance can be established.

Hence, it is suggested that by studying
segregating progenies in bi-parental fashion or any
form of recurrent selection with visual scoring on
gland density in clayx region of the square bud and
other plant parts may help to achieve desired level
of resistance in genotypes.

Reference

Hedin, P.A. Parrott, W.L. and Jenkins, 1.M. (1992).
Relationship of glands, cotton square
terpenoid aldehydes and other Allelochemical
to larval growth of Heliothis virescence
(Lepidoptera : Noctuidae). J. Econ. Ent, 85:
359-364.

Johnson, H.W., Robinson, H.G and Can{stuck, R.E.
(1955). Estimates of genetic and environment
variability in soybean. dgron. J 47:324-318.

Kadapa, S.N. (1980). Identifying and assessing the
genetic sources of bollworm tolerance /
resistance and incorporating desirable
attributes in the Agronomic base varieties of
cotton (G. hirsutum). 6th Annual Rep. 1979-
80, ASPEE, Bombay.,

(Received : November 1998 ; Revised : July 2000)



