"¢ 3 Electronic Journal of Plant Breeding, 4(1): 1061-1066 (Mar 2013)
5 ISSN 0975-928X

Research Article
Per se perforformance and heterosis for shoot and fruit borer (Leucinodes
orbonalis Gn) resistance and yeild in brinjal (Solanum melongena L..)

S.Praneetha, T.Sarasvathy, D.Veeraragavathatham and L.Pugalendhi
Horticultural College and Research Institute
Tamil Nadu Agricultural University, Coimbatore-641003
Email: prejan27@gmail.com
(Received: 30 Nov 2012; Accepted:11 Mar 2013)

Abstract

Nine parents involving full diallel mating design was used to obtain the hybrids. Heterosis effect on different characters
along with fruit yield and shoot and fruit borer resistance in brinjal was estimated. The cross EP 12 x MDU 1 recorded the
highest heterobeltiosis per cent followed by EP 65 x Pusa Uttam and the best parent heterosis was maximum in EP 65 x
Pusa Uttam for marketable yield per plant. For shoot borer infestation the highest negative heterobeltiosis was recorded in
the hybrid EP 5 x APAU Bagmathi. The hybrid EP 65 x MDU 1 registered negative significant best parent heterosis. The
highest significant and negative best parent heterosis was measured by the hybrid EP 65 x Pusa Uttam (-18.40) for fruit
borer infestation. Only one hybird viz., EP 65 x Pusa Uttam showed positive and significant heterosis as best parent
heterosis. Hence, this hybrid can be suggested for commercial cultivation so as to get high marketable yield and also to
exploit hybrid vigour for low shoot and fruit borer incidence.
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Introduction

Brinjal is a common tropical vegetable grown
commercially in almost all parts of the country. It
is an often cross pollinated crop and possesses
considerable diversity for plant stature, fruit yield
and yield attributing characters. Thereby, it offers
the chance to exploit the genetic diversity for
development of hybrid varieties (Chadha et
al.,1990 and Vijay and Prem Nath, 1975).
Manifestation of hybrid vigour in brinjal for
earliness, yield and other important characters
suggested its commercial utilization either by
manual hybridization or by use of self
emasculating system (Kalloo, 1994). Hence, the
present investigation on heterosis in brinjal was
carried out to assess the extend of heterosis for
commercial exploitation.

Material and methods

Nine parents viz., Surya, APAU Bagmathi, Pusa
Uttam, EP 5, EP 12, EP 65, EP 104, EP 113 and
MDU 1 were selected and crossed in a diallel
fashion with reciprocals. A total of seventy two
Fis were developed and evaluated along with
parents in a Randomised Block Design with two
replications.  Seedlings were planted at 60 cm X
60 cm spacing. The recommended -cultural
operations were carried out. The relative heterosis
(di), heterobeltiosis (dii) and best parent heterosis
(diii) were calculated as per the formula of Gowen
(1952).

Results and discussion

Mean perforamance: The results on mean
performance of shoot borer infestation, fruit borer
infestation and marketable fruit yield per plant are
given in Tables 1,2 and 3 respectively. The parent
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APAU Bagmathi recorded the highest yield of 2.98
kg per plant among parents and 3.03 kg in EP 65 x
Pusa Uttam cross among the hybrids (Table 1).
The parent EP 65 recorded the lowest shoot borer
infestation (7.50 per cent). Among the hybrids EP
65 X MDU 1 recorded the least shoot borer
infestation of 5.46 per cent (Table 2). The lowest
of 17.77 percentage as fruit borer infestation was
recorded in the parent EP 65 and 14.50 percentage
in cross EP 65 x Pusa Uttam (Table 3).

Heterosis: The heterosis results for shoot borer
infestation, fruit borer infestation and marketable
yield are given in Tables 4,5 and 6. In case of
shoot borer infestation the highest negative and
significant relative heterosis was recorded by the
cross EP 5 x APAU Bagmathi (-48.58). Sixteen
hybirds showed negative and significant relative
heterosis out of the 72 crosses.  Negative
heterobeltiosis ranged from -42.91 to -0.61 per
cent in hybrids. However, three crosses alone
registered negative and significant values with
maximum in the hybrid EP 5 x APAU Bagmathi.
Only one cross (EP 65 x MDU 1) recorded
negative significant best parent heterosis of -27.20
shoot borer infestation.

For fruit borer infestation, the maximum relative
heterosis of -32.26 per cent was measured by the
cross EP 113 x EP 104. The value of negative
heterobeltiosis estimates was significant in only
one cross EP 113 x EP 104 (-29.90). Significant
and negative best parent heterosis was recorded by
the hybrid EP 65 x Pusa Uttam (-18.40) for fruit
borer infestation. Prabhu (2004) and Kamal Deep
et al. (2006) recorded significant negative
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desirable heterosis over better parent for shoot and
fruit borer infestation.

Seven hybirds registered significant and positive
relative heterosis for marketable fruit yield per
plant. It was maximum in the hybrid combination
of EP 12 x MDU 1 (41.92). W.ith respect to
heterobeltiosis, four hybirds showed significant
and positive values. The highest heterobeltiosis of
36.99 per cent was observed in the F; of EP 12 x
MDU 1. Only one hybrid (EP 65 x Pusa Uttam)
showed positive and significant best parent
heterosis (7.02). High magnitude of heterosis for
yield was also reported by Tiwari (1966), Singh
(1980), Chadha et al. (1990) and Prasath et al.
(2000) in brinjal. Rajaneesh Singh and Maurya
(2005) also recorded high heterosis over better
parent and over mid parent for yield.

As the cross EP 5 x APAU Bagmathi recorded
desirable relative heterosis and heterobeltosis for
shoot borer infestation this can be suggested as a
hybrid to get reduced shoot borer infestation,
thereby it would reduce the fruit borer infestation
and also would increase the plant growth and yield.
The hybrid EP 65 x Pusa Uttam registered
desirable heterobeltiosis and best parent heterosis
for fruit borer infestation and also best parent
heterosis for marketable fruit yield. This hybrid
can be suggested for commercial cultivation so as
to get high marketable yield and also to exploit
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hybrid vigour for lower borer incidence thereby the
total marketable produce would be the maximum.
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Table 1. Per se performance of parents (bold) and hybrids of brinjal for fruit yield per plant (kg)

Parents and APAU Pusa
Hybrids Surya Bagmathi  Uttam EP5 EP12 EP65 EP 104 EP 113 MDU 1
Surya 2.04 2.16 1.45 1.39 1.62 2.43 1.53 2.14 2.05
APAU
Bagmathi 2.13 2.98 1.63 1.46 2.56 1.58 1.69 1.66 1.79
Pusa Uttam 1.58 1.61 2.32 1.86 1.39 2.53 1.34 1.45 1.58
EP5 1.62 1.74 1.85 1.64 1.46 1.72 1.29 1.92 1.53
EP 12 1.97 2.19 1.84 1.32 2.18 1.68 1.39 1.85 2.97
EP 65 2.04 2.06 3.03 1.49 1.56 2.39 1.30 2.10 1.80
EP 104 1.58 2.90 1.32 1.46 1.35 1.31 1.87 1.33 1.39
EP 113 2.08 2.14 2.15 1.35 1.62 2.10 1.85 2.33 2.17
MDU 1 2.45 1.97 2.08 1.97 1.54 1.69 1.53 2.10 2.18
S.Ed =0.062 C.D. (0.05) = 0.123

Note: Direct and reciprocal crosses are presented at above and below diagonal respectively

Table 2. Per se performance of parents (bold) and hybrids of brinjal for shoot borer infestation (%)

Parents APAU Pusa
and  Surya . EP5 EP12 EP65 FEP104 EP113 MDU1
. Bagmathi Uttam
Hybrids
Surya 1060 1552 1195 1412 850 1142 1027 13.62 1550
APAU 4500 1257 1286 885 1115 955 9.61 12.88 9.72
Bagmathi
B‘:f:m 12.29 11.12 768 1115 976 8.35 9.73 9.87 12.37
EP5 9.94 5.88 852 1030  7.35 6.25 9.72 6.81 10.50
EP 12 8.95 6.78 7.32 8.33 972 1165 8.15 8.27 9.09
EP 65 8.73 6.76 714 1042 7.67 750 8.33 6.25 5.46
EP104  10.02 7.53 8.78 9.93 8.07 755 8.70 8.53 13.88
EP 113 755 6.16 6.88 6.57 8.67 9.14 12.36 8.86 15.72
MDU1  9.97 11.44 8.42 6.83 8.20 7.75 7.03 9.15 9.72
S.Ed= 1.456 C.D. (0.05) = 2.898 (0.01) = 3.845

Note: Direct and reciprocal crosses are presented at above and below diagonal respectively

Table 3. Per se performance of parents (bold) and hybrids of brinjal for fruit borer infestation (%)

Parents
and  Suya PAU - Pusa EP5 EP12 EP65 EP104 EP113 MDU1
. Bagmathi Uttam
Hybrids
Surya 2055  17.85 2123 2491 2976 1938 2024 32.50 28.62
APAU
Bagmathi 2515 1873 2284 3562 1857 1953  30.16 28.64 27.65
LPJLtjtssm 3228 1875 1980 3452 3847 1526  25.40 37.43 31.54
EP5 3333  35.29 36.00 2204 3047 2178  27.65 32.84 42.28
EP 12 2524 2373 2667 3550 2618 2758  40.26 41.14 20.07
EP 65 1860  17.22 1450 3154 30.06 17.77 3267 28.72 23.61
EP104 2615  16.13 2349 3452 3287 1844  26.44 29.52 36.45
EP113 2354  24.80 19.86  40.17  31.86  22.15 18.52 28.26 43.36
MDU1 1834 2011 2658 3428 3020 1525  28.85 39.84 2159
S.Ed= 2.253 C.D. (0.05) = 4.483

Note: Direct and reciprocal crosses are presented at above and below diagonal respectively
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Table 4. Heterosis (per cent) for shoot borer infestation (%)

Parents Surya APAU . Pusa
Bagmathi  Uttam EP5 EP 12 EP65  EP104  EP113 MDU1
Surya di - 33.97**  30.74** 35.12** 1634  26.19** 6.42 39.98**  52.56%*
dii - 46.41**  5560**  37.09*  -1255  52.27** 1805 = 53.72**  59.47**
diii - 106.93**  59.33**  88.27** 1333  52.27** 3693** 81.60**  106.67**
APAU ~ di 31.20%* - 27.01**  -2261**  0.04 -4.83 -9.64 20.21* -12.79
Bagmathi —gji 43 3g%« - 67.45%* 1408 1471 2733 1046 4537  0.00
diii  102.67** - 7147**  18.00  48.67**  27.33**  28.13**  71.73**  29.60**
Pusa di -34.46%* 9.83 - 24.03* 12.18 10.01 18.80 19.35 42.18%*
Uttam dii  p0.02%*  44.79% ; 4518 2708 1133 2669 2852  6107**
diii ~ §3.87**  48.27** - 48.67**  30.13**  11.33 29.73*  31.60**  64.93**
EP5 di -4.88 -48.58** -5.23 - -2657**  -2078** 232  -28.91%* 4.90
dii -3.50 -42.91%* 10.94 - -24.38 -16.67 11.72 -23.14 8.02
diii  32.53* -21.60 13.60 - -2.00 -16.67  29.60* -9.20 40.00%*
EP 12 di -11.91%*  -39.17**  -15.86 -11.79 - 35.25%*  -1151 -10.98 -6.48
dii 9.47 -30.24* -4.69 -14.30 - 55.33 -6.32 -14.92 -0.06
diii 19.33 -9.60 -2.40 17.73 - 55.27** 8.67 10.27 21.20
EP 65 di -3.54 -32.64%* -5.93 17.08 -10.92 - 2.84 -2359*  -36.59**
dii 16.40 -0.86 -4.80 38.93* 2.27 - 11.07 -16.67 -27.20
diii 16.40 -9.87 -4.80  38.93** 2.27 - 11.07 -16.67 -27.20*
EP 104 di 3.83 -29.20%* 7.20 453 -12.38 -6.79 - -2.85 50.71**
dii 15.17 -13.45 14.32 14.14 -7.24 0.01 - -1.95 59.54%
diii 33.60 0.40 17.07  32.40** 7.60 0.67 - -13.73  85.07**
EP 113 di -22.40*  -4251*%* 1681  3142**  -6.67 1174  40.77** - 69.21**
dii -14.79 -30.47 -9.03 -25.85 -2.14 21.87 42.07* - 77.42%*
diii 0.67 -17.87 -8.27 -12.40 15.60 2187  64.80** - 109.60**
MDU 1 di -1.87 2.65 322 -31.77**  -15.64 -9.99 -23.67* -1.51 -
dii 2.57 17.69 9.64 -29.73 -0.16 333  -19.20%* 327 -
diii  32.93* 52.53%* 12.27 -8.93 9.33 3.33 -6.27 22.00 -

di= relative heterosis; dii= heterobeltiosis; diii= best parent heterosis
Note: Direct and reciprocal crosses are presented at above and below diagonal respectively
***Significant at 5 and 1 per cent level respectively
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Table 5. Heterosis (per cent) for fruit borer infestation (%)

Parents

Surya APAU . Pusa
Bagmathi  Uttam EP5  EP12 EP65 EPL04 EPL13  MDUL
Suya  di : 914 520  1695% 2734 112  -1384* 3314** 3580%
dii i 470 7224 2122 4482%% 910  -150  5815%*  30.27+*
dii - 045  1047*  4018**  67.47** 906 1390  82.89**  61.06%*
APAU  di 2802 - 1856 7474  1730%% 701  3360% 2100%*  37.15%*
Bagmathi dii  34.28%* - 2194 9018  -001  9.90  6L03** 5291%*  47.62%*
diii  4153% - 2853%  10045%* 450 990  69.72%%  BLI7**  55.60%*
Pusa di 59.96%*  -2.67 - 65.01%%  67.33%% -1876% 091  55.76%%  52.40%*
Uttam  dii  6303**  0.11 - 7434%%  9429%% 1412  2828%  89.04%* 5929
diii 8165 551 - 04.26%%  116.49%% 1412  42.94%%  110.64%*  77.49%*
EP5 di 5648%*  73.12%%  72.08% } 2638%* 942 1411  3058%%  9381%*
dii  6219%*%  g84l**  gL8l* : 3825%  2257%%  2545%%  49.00%*  9583%*
diii  8756%* 9850%* 10250 - TLAT**  2257**  55E0%*  84.81%*  137.03%
EP12  di 800 568  16.01%%  47.24%* - 2551%*  5308%*  5L14%% _15Q7**
dii  22.82%%  26.70%%  34.70%% 6107 . BB21*%  5378%%  57.14%%  _7.04
dili  42.04%%  3354%%  500ge* 9977 . BB2l** 12656%* 13151%%  12.94
EP65  di  -2.95  -5.64  -2281%% 58AGY:  3679% . A7.86%  2479%%  10.97+*
di 467 309 -1840  7749%  69.16%* -  8385%%  BLE2**  32.86*
diii 467  -310  -1840% 7749%  69.16%* - 8385%%  BLE2**  32.86%
S d s omsse 1ea a247e 2898 O - 797 5l84%
di 2725  -1388 1864  56.62** 2555  3.77 i 1173 68.83*%
diii  47.16%* 923 32.10%  Q426%*  8497**  3.77 i 66.12%%  105.12%
EP113  di  -356 555  -1735% 5Q72%*  17.05%% 376  -32.26%* i 73.96%*
di 1455  3241%* 000 8226  21.70% 2465  -29.90% . 100.83*
dili  3247%%  3056%% 1176  126.06%% 7920%*% 2465%  4.22 - 14401+
MDUL i 1098 025 2844 s7aem 2644 0, 20187 5eases -
di  -1075 737 3424%% 5878%  3088%*  .14.18  3363%  84.53% :
diii 321 1317  4958**  0201*  6QO5** 1418  62.35%%  124.20%% -

di= relative heterosis; dii= heterobeltiosis; diii= best parent heterosis
Note: Direct and reciprocal crosses are presented at above and below diagonal respectively
***Significant at 5 and 1 per cent level respectively
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Table 6. Heterosis (per cent) for marketable yield per plant (kg)

APAU Pusa

Parents Suya gagmathi Uttam EP5 EP12  EP65 EP104 EP113 MDUL
e . i -12.38" 34.4;8** 28.2-8** 2941 919 -18.67 12.46** 12.é4**
dii _ _ Hk - - * _ _ Hk - -
26.86 3g.71% 3580%x 2083 051 -2469™ 13 774x 15610
diii - 26.86%% Ly gous BTO2F% B28O** 1001 -AQ5QM D oo,
APAU di _ ke _ - - _ *k Kk - -
Bagmathi 2129 a112e%  agige 223 4214 378 g gore  37.83%
dii - - - -
-34.30" i 4793  plipre  LAOSTT ATSZT B2 oy e 46 6o
diii _ Kk _ - - _ *k *k ** *k -
34.30 4793 pLigee 1405 47,52 B1.24%% 5124 L,
Pusa di

-38.51**  -40.19** -

- _ *k *k *k
Uttam gp ggws 5043 1175 3827

49.29**  39.83**

dil o gen g7 qpe - ggapes BBTET BE 624% o
diii 5579w _a7.11% © yomgee OAABTT ILETY SBEBT o ol
EP5 O amspe agozer oL - 20417 16927 3008 L. 4l
i g3g0sx  _5gggae soerr 36.65%*  -BLAT* 32617 e 4o [aek
G sare  masLe o - BTEST 42D LETYT o
EP 12 @ aoe apsr 2219%%  41.18% - L P
W goper B079m o - BBOTYY RSN C 36.99%
W B026m 0797 e g - 9SO ESTOW ol 207
POS Al g gpseer s2eee oo B4 - ATdeR T ool
S TR X R PO o 5 < SN
W grao 2975m 702 o A9 - BEA gl oo
EP104  di  o0ex 789 a765%c o7 gowe  39A3%% 3612+ - 38.36%F 43410
dii e g1 570w 0qzes A348%% -45.60%% - 43T 4913+
W 51650 041 goi gpage B240% BTGNS
PP A e g7 285 0. 3203 10447 098 - e
A gzge gsmaer 7P DL 34030 17260 958 - ggpe
diii 54 30%«  _35.54% 0g03%k  googie DABETH 3264%  3TE0Y - o,
MDUL di ggapeee  pagge o o 35935 2270% 3055 2588 -
Wooasere A e SIS 2TAT ST
diii

-17.36**  -35.12** -55.79**  -40.91** -55.37**

36.78**  46.69** 47.93**

di= relative heterosis; dii= heterobeltiosis; diii= best parent heterosis
Note: Direct and reciprocal crosses are presented at above and below diagonal respectively
***Significant at 5 and 1 per cent level respectively
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