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EVALUATION OF F; GENERATION OF RESISTANT AND
SUSCEPTIBLE, BRINJAL CULTIVARS AGAINST FOUR
POPULATION OF ROOT-KNOT NEMATODES*

N. G. Ravichandra, K. Krishnappa and K. G. H. Setty
Department of Plant Pathology. UAS, GKVK, Bangalore-560065, India.

<Gulla’, a resistant brinjal cultivar was crossed with six susceptible cultivars and the
F1 generations were evaluated for their reaction to four populations of the root-
knot nematode under green-house couditions. F1 generations of ‘Gulla x West
Coast Round’ were found to be tolerant where as, those of ‘Gulla x Erengere’ and
‘Gulla x Arka Kusumakar® were highly susceptible to all the four nematode popula-

tions.
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Introduction

Root-knot nematode (Meloidogyne
spp.) is one of the major pathogens
of brinjal (Solanum melongena L.)
which can cause economic yield los-
ses (Sitaramaiah et al., 1971). Seve-
ral attempts have been made to com-
bat this nematode among which plant
resistance is regarded as a feasible
method as it is an effective, econo-
mical and environmentally safe means.
Brinjal inspite of being widely grown,
lack resistance to several common
species of root-knot nematode and
attempts to hybridize have been un-
successful (Fassuliotis, 1976). Present
investigations were carried out as an

attempt to transfer the resistance
factor from a resistant cultivar ‘Gulla’,
which is popularly being grown in
some parts of Karnataka, into six cul-
tivars (‘Pusa Purple Long’, ‘Pusa Pur-
ple Round’, ‘Erengere’, ‘West Coast
Round’, ‘Arka Sheel’ and ‘Arka Kusu-
makar’) - that are popularly being
grown throughout Karnataka and are
highly susceptible to M. javanica,
race-1, race-2 and race-3 of M. inco-
gnita. Fi-generation of the crosses
were evaluated for their reaction to
these four populations of root-knot
nematode under green-house condi-
tions.

* Part of the Ph. D. thesis submitted by the senior author to the University of Agril. Sciences,

Bangalore.
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Material and Methods

In screéning studies, ‘Gulla’ a local
cultivar was found to be highly resis-
tant to race-1 and race-2 of M. incog-
nita but slightly susceptible to race-3
and M. javanica (Ravichandra, 1987).
Hence this cultivar was selected for
the present study along with other
six popularly grown brinjal cultivars
in Karnataka which are highly susce-
ptible to all the four populations of
the nematode. Seedlings were raised
separately in six inch pots containing
© 1000 g sterilized soil. A bud on
susceptible cultivar was selected one
evening prior to its opening and the
petals were opened from the top
with forceps. All the stamens were
removed and the tlower was bagged.
The anther from ‘Gulia” were selected
" in the morning and the emasculated
flower was pollinated, bagged, label-
led and allowed for fruit setting. The
seeds were collected fron F;-genera-
tions, dried and stored properly.
Seedlings were raised from F;-seeds
and 10 days later, 10 m! of the larval
suspension containing about 1000
laivae was inoculated into the four
holes made in the soil around the
plants. The holes were then closed
by gently pressing the soil. Fortyfive
days later, plants were carefully de-
potted, root systems were washed
free of soil and observations were
recorded on numbers of galls and
€gg-masses per root system, number
of eggs per egg-mass and nematode

population per 5 g soil. Root sys-
tem was scored for egg-mass index
using the scale as suggested by
Hadisoeganda and Sasser (1982).
Observations were also recorded on
some host growth parameters as an
additional information.

Results

With respect to race-1 of M incognita
results were significant with ‘Gulla x
Erengere’ (67.20) which recorded
maximum number of galls compared
to other F;-generations (Table 1).
‘Gull x Arka Kusumakar’ (22.20) and
‘Gulla x West Coast Round’ (20.00)
though were on par with each other,
differed significantly from ‘Gulla x
Arka Sheel’ (42.60), ‘Gulla x Pusa
Purple Long’ (9.60) which again dif-
ferred significantly with one another.
With respect to the number of egg-
masses, ‘Gulla x Erengere’ recorded
the maximum number (62.20) and
was significantly different from the
rest of the F;-generations. ‘Gulla x
Arka Kusumakar’ and ‘Gulla x West
Coast Round’ (15.60 x 16.00 respec-
t'ively) were on par with each other
and differred significantly from ‘Gulla
x Arka Kusumakar’ (38 80). However,
‘Gulla x Pusa Purple Round’ (4.60)
and ‘Gulla x Pusa Purple Long’ (4.80)
were on par with each other and
differred significantly from other F;-
generations.

Maximum number of eggs pér
egg-mass was recorded by ‘Gulla x



23

J. Phytol. Res. 2 (1)

9l vy 19°€L , LL'S) cELy vL'Y 7’9 S004d0
90°¢ 9v'9¢ 99'GgGl 99°€T €1'8¢C Lv'6 €eCL uesiy
oo€ 0961 00°1clL 096l 0¢'cc 67’6 686 iexewnsny exly x e|ino
(0[004 08°6€ ov'8LL 08'8¢€ 09°¢y €28 €L9 |19ays ejly X g|ino
00°€ 0coc 00991 0091 00°0¢C ¢C'6 00'LL punoy 1seo) 1SeM X e|IND
(01084 09°LE 09'61L¢C 0ce9 0C'L9 €C'9 09'S ajebusi] x |INH
00°¢C 09’61 08'vclL 09'v oc'L 8€'GlL 88'Ll punoy ajdind esnd X e|indH
ov'e 00°¢c 0C'veEL 08y 096 96°L 8891 Buon e|dind esnd X e|INY
|1os WwajlsAs
b g sassew 1004 wajlsAs
xapul [sepol -Bb6a  [sassew 1001
ssew -ewau [sbBa -BBa [siieb  (B) yBiam  (B) ybram
=663 JO ‘ON JO "ON jo 'ON- Jo "ON 100y A1 jo0ys Aig $S04D

‘(1-a90e1) pausoour "W
0} eyejewse)| ul umoib Ajejndod sieal3no |efuliq awos o suonelausB-T4 jo uonoeay 'L algel



24 Ravichandra et al.

Arka Sheel’ (178.40), ‘Gulla x West
Coast Round’ (156.00) and ‘Guila x
Pusa Purple Long’ (134.20), which
significantly differred among them-
selves and also with other F;—genera-
tions. However, ‘Gulla x Arka Kusu-
makar’ (121.00) and ‘Gulla x Pusa
Purple Round’ (124.80) were on par
with each other.

Though maximum egg-mass index
was recorded by ‘Gulla x Erengere’
and ‘Gulla x Arka Sheel’ (4.00 each),
they were on par with ‘Gulla x West
Coast Round’ and ‘Gulla x Arka
Kusumakar’ (3.00 each). However,
they differed significantly from ‘Gulla
x Pusa Purple Long’ and ‘Gulla x Pusa
Purple Round’ (2.40 and 2.00) which
were again on par with each other.

With regard to race-2, ‘Gulla x
Arka Sheel’ recorded maximum num-
ber of galls (65.60) followed by
‘Gulla x Erengere’ (62.00) and were
on par with each other (Table 2).
However, the rest of the cultivars dif-
ferred significantly among themselves
and also with the others. ‘Gulla x
Arka Kusumakar’ recorded 27.80 fo-
llowed by ‘Gulla x West Coast Round’
(20.80), ‘Gulla x Pusa Purple Long’
(17.60) and ‘Gulla x Pusa Purple
Round’ (8.20). ‘Gulla x Erengare’ re-
corded maximum number of egg-
masses (58.00) which was signifi-
cantly different from the rest of the
Fi-generations whereas, ‘Gulla x
Arka Sheel’ (2880) and ‘Gulla x
Arka Kusumakar’ (21.40) were on par

with each other. ‘Gulla x West Coast
Round’ (17.80), Gulla x Pusa Purple
Long’ (11.60) and ‘Gulla x Pusa Pur-
ple Round’ (5.80) differred signifi-
cantly among themselves and also
with the rest of the F;—generations.

Statistically significant results
were obtained with ‘Gulla x Arka
Sheel’ which recorded maximum
number of eggs per egg-mass(196.80)
followed by ‘Gulla x Erengere’
(185.00), ‘Gulla x Arka Kusumakar’
(134.60), ‘Gulla x West Coast Round’
(132.20), ‘Gulla x Pusa Purple Long’
(126.60) and ‘Gulla x Pusa Purple
Round’ (92.00). All the F;-generations
differed significantly from one an-
other with the exception of ‘Gulla x
Arka Kusumakar’ and ‘Gulla x West
Coast Round’ which were on par
with each other.

‘Gulla x Arka Sheel’ and ‘Gulla x
Erengere’ recorded maximum egg-
mass index (4.00) each and signifi-
cantly differed from ‘Gulla x . Pusa
Purple Round’ (2.00) whereas, ‘Gulla
x Pusa Purple Long’ (3.00), ‘Gulla x
West Coast Round’ (3.00) and ‘Gulla

x Arka Kusumakar’(3.20) were on pér
among themselves.

With respect to race~3, howéver,
results were statistically signfficant
with all the F;-generations with res-
pect to number of galls (Table 3).
Maximum number of galls however,
was recorded by ‘Gulla X Erengere’
(80 00) followed by ‘Gulla x West
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Coast Round’ (62.00), ‘Gulla x Arka
Sheel’ (19.20) ‘Gulla x Pusa Purple
Long’ (13.40), ‘Gulla x Arka Kusu-
makar’ (9.40) and ‘Gulla x Pusa Pur-
ple round’ (7.40). Gulla x Erengere’
recorded the maximum number of
egg-masses (72.20) which was signi-

ficantly different from the rest of the

cultivars. ‘Gulla x Pusa Purple Round’
(6.60), ‘Gulla x Arka Kusumakar’
(7.40) and ‘Gulla x Pusa Purple Long’

(9.00) were on par among them-
selvgs.

Maximum number of eggs per
egg-mass was observed with ‘Gulla x
West Cost Round’ (237.40) which was
significantly different from the rest of
the Fi-generations. ‘Gulla x Erengere’
189.00) <also differed significantly
from others whereas, ‘Gulla x Pusa
purple Long" (129.00) and ‘Gulla x
Pusa Purple Round’ (128.60) were
on par with each other. However,
‘Gulla x Arka Sheel’ (98.20) was
significantly different from others.

Maximum egg-mass index was
recorded by ‘Gulla x Erengere’ .and
‘Gulla x-West Coast Round’ (4.00
each) which were on par with ‘Gulla
x Arka Sheel’ (3.00), ‘Gulla x Pusa
Purple Long’ (2.80), ‘Gulla x Arka
Kusumakar’ (2.20) and ‘Gulla x Pusa
Purple Round’ (2.00).

With M. javanica, maximum num-
ber of galls was recorded by ‘Gulla
x Erengere’ (7660) which dlffered
significantly from others (Table 4).

‘Gulla x Arka Kusumakar’ recorded
42.40 galis followed by ‘Gulla x Arka
Sheel’ (17 60), ‘Gulla x Pusa Purple
Long’ (13.20), ‘Gulla x Pusa Purple
Round’ (9.60) and ‘Gulla x West
Coast Round’ (8.60) and they signi-
ficantly differed from one another.
‘Gulla x Erenere’ recorded maximum
number of egg-masses (70.60) which
differed significantly from the rest
of F,-generations followed by ‘Gulla
x Arka Kusumaka’ (30.20) and ‘Gulla
x Arka Sheel’ (13.00). However,
‘Gulla x Pusa Purple Round’ (8.20),
‘Gulla x Pusa Purple Long’ (8.0) and
‘Gulla x West Coast Round’ (6 60)
were on par among themselves',

The results were statistically
significant with respect to the number
of eggs per egg-mass. Minimum
number was recorded by ‘Gulla x
West Coast Round’ (89.00). How-
ever, maximum number was observed
with  “‘Gulla x Arka Kusumakar’
(213.20) followed by ‘Guila x Eren-
gere’ (182.80), ‘Gulla x Pusa Purple
Long’ (162.40), ‘Gulla x Pusa Purple
Round’ (122.80) and ‘Gulla x Arka
Sheei’ (105 40).

With respect to the egg-mass
index ‘Gulla x Erengere’ recorded
maximum (4.00) and was on par with
‘Gulla x Arka Kusumakar’ (4 00)
whereas they differed significantly
with ‘Gulla x Arka Sheel’ and ‘Gulla
x Pusa Purple Long” (2.80 each).
‘Gulla x Pusa Purple’ Round’ recor-
ded minimum index (2.00) which
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was on par with ‘Gulla x West Coast
Round’ (2.20).

Discussion

Though six Fy-generations behaved
differently with four nematode popu-
lations, in general, generations of
‘Gulla x West Coast Round’ showed
some promising results as they recor-
ded minimum nematode parameters
compared to others. F,-generations
of ‘Gulla x Erengere’ and ‘Gulla x Arka
Kusumakar’ were found to be highly
susceptible to all the nematode popu-
lations. With respect to intra speci-
fic/intervarietal crosses of cultivated
types no information is available in
brinjal. However, various attempts
have been made to cross wild
S. sisymbrifolium with S. melongena
in order to transfer resistance to
M. incognita from wild species to
cultivated species (Fassuliotis and
Dukes, 1972; Fassuliotis, 1973).

Gleddie eral. (1985) concluded

somatic hybridization to be a poten-
tial method of transfering nematode
They

resistance into egg-plant.

compared somatic hybrids between
S. melongena and S. sisymbrifolium
with their parents for resistance to
M. incognita and found that several
hybrids (lines 7, 12, 14, 15 and 16)
had similar resistance to that of
S. sisymbrifolium in that no reproduc-
tion occurred, althougha few galls
occurred in some instances.

Accepted March, 1989.
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