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Abstract
The genetics of plant height and number of branches per plant was studied in

brinjal using a 5 x 5 diallel cross. The mean squares due to both general and
specific combining ability for these traits were trigt ty significant indicating the
importance of both additive and non-additive gene effccti ['or plant heig-ht in
most of the cascs the cross tall x tall showed positive scA effcct and for number
of branches per plant the cross involving the parents having profuse branching
showed positive SCA cffect. The maximum hcterobcltiosis for plant height was
26'40% and' 48-45Vo for number of branches per plant. The g*o.ii. components of
variation analysis suggested that the proportion of rccessive allclcs was more than
that of dominant allclcs for plant hclght. For number of branches per plant an
excess of domlnant allcles were prescnt ln the parents than the recesslve alleles.
The plant height was obscrved to be controlled by two pairs of genes or groups of
genes but for numbcr of branches per plant on" pair of gene was iniorvCI in
controlling the charactcr. The heritability in narrow scnse was 69.57 and 3g.9gqa
for plant hcight and number of brancles per plant, rcspcctively. The graphical
analysis indicated the wide genctic divcrsity among theparents
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Introduction
Plant height and number of branches plays

an important role for higher yield and quality
fruit production of brinjal. Taller plants usually
protect the fruiB from touching the soil and
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disease infcction. Earlier breeding work has

been initiated only on higher fruit yield of
brinjal (Rashid et al., 1988). The improvemenr
of plant height and number of branches has not
yet been initiated. In order to decide upon an

appropriate breeding procedure, the genetic

a4alysis of ttre important agronomic traits is
essential. The diallel cross techique, among

others, is efficient for the analysis of the nature
of gene effects of quantitative traits. Few
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reports are available on the mode of inheritance significant differences among the genotlpes for
of plant h9igh1 and number of branches _per plant height and number of branches per plant.
plant_ in brinjal. The present study h3t, th. *.un square due to general comblning
therefore, been taken to investigatg *_g:i,lltt ability (GCAi and specific-combining abiliry
of plant height and branches per plant in brinjal' iicel were highly singnificant. This indicated

Mareriars and Methods ,.ffiT?:,;t?i*x;;#i#l;1iiiffi.-r:::
Five genotypes, namely, Islampuri (Pl),

Uttara @2), Shingnath Long (P3), Khatkhatia
Long (P4) and Acc.No.ll-l-324 (P5) were
crossed in all possible combinations including
reciprocals. Twenty F1 and five parental
varieties of brinjal were grown in a randomised
complete block design with three r.eplications at
ttre Cenral Research Station of Bangladesh
Agricultural Research Institute during October,
1987 to March, 1988. The plot size was 6xl m
with 60 cm plant to plant spacing. Thirty five
days old seedlings were transplanted in the plot
on 5 November, 1987. Standard cultural
practices were followed for raising the crop.
Data on plant height and number of branches
per plant were recorded from five randomly
selected plants from each entry of each
replication.

The data obtained were analysed following
Griffing (1956) Method I Model I, Hayman
(1954), Jinks (1954) and Jinks and Hayman
(1953). Heterosis was estimated following
Mather and Jinks (197 l).

Results and Discussion
The analysis of variancerevealed the highly

Table 1. General combining ability (GCA) effects and mcan performance of parents for plant

height and branchcs/plant in brinjal.

Plant lan t

Combining abiliry
' The general combining ability (GCA)

effects and the mean performance of the parents

are presented in Table 1. Parent Pl, P3,P4 and

P5 showed significant positive GCA effect at

l%olevel forplant height and only the parent P5

showed significant positive GCA effect at I Vo

level for number of branches per plant.

Significant GCA effect was also reported by
Srivastava and Bajpai (1977) and Lal and

Pathak (1974) for plant height. Parent P2

showed sfirificant negative GCA effect atl Vo

level for plant height and the parent P1 and P2

showed significant ncgative GCA effect at I ?o

and 5 Vo level respectively for number of
branches pcr plant. The correlation coefficient
(r) between the mean performance and the GCA
was o.943 and o.648, respectively for plant

height and number of branches per plant. The

result indicated that ttrere was a strong positive
correlation between the higher mean values and

the higher GCA effect for plant height.

P1

Y2
P3

P4
P5

1.63
-r0.33

4.r7
3.38
1.16

72.07
56.30
82.80
76.30
69.40

-0.923

;0.317

:,A.lZL
p.030

1.384

rc.n
9.ffi
9.70
8.60

12.23

*{.
**
**
**
**

**
*

"x Q irnificant at 57o and I Vo level of probability respectively.

*r.

S.E.(er) 0.1793
r (GCA, mean) 0.9430

0.1517
0.6490
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Table 2. -Sp..r.n. . 
combining . ability (SCA) and reciprocal effecrs of planr height and

branches/plant in brinjal.

P5PaP3P2P1Parents Trait

P1

X1

X2

{.91 *

-0.307

1.436 **

-0.327

3.476 ** 3.950 **

0.892 ** -1.002 **

X1

X2
P2

-1.65 **

1.300 **
-1.00 **

1.821 **

-0.710 2.31 **

-0.365 -0.119

X1

X2
P3

1.10 *

-1.870 **
0.m

1.70 **
1.34 **

4.395

0.41

1.695 **

X1

X2
Pa

9.05 **

-0.30

4.90 ** 2.75 **

-1.335 ** 0.015

3.00 **

2.70 **

xt

X2
P5

7.90 **

-1.90 **
1.70 ** 2.70 **

0.265 0.435

1.10 *

-0.685

s.E. sij(xr) = 0.3697; Sij (Xd = 0.3129
S.E. rij (Xr) = 0.4483;rij (x, =0.3794
Xr = Plant height, Xz = Branches/plant
Values at ttre lower diagonals are reciprocal effects.

Pl x P3, Pl x P4, Pl x P5, P2 x P5, P3 x
P4 and P4 x P5 showed significant positive
SCA effect atl Vo level for plant height and the
cross Pl x P4,PZ x P3, P3 x P5 and P4 x P5
displayed significant positive S CA effe*t at I Vo

level for branches per plant (Table 2 ). It was
noted that P5 when used as male parent all the
crosses showed positive SCA effect for plant
height . The result indicated that in mosr of the
cases the cross tall x tall parent showed
significant positive SCA effect for plant height
and the cross, poor x poor and poor x good
parent showed significant positive SCA effect
for number of branches per plant.

The crosses P4 x pl, P4 xP2,, P4 x P3, P5
x Pl, P5 x n,Ps x P3 showed significant
positive reciprocal effect at | 7o level and the

crosses, P3 x Pl and P5 x P4 showed
si gnificant posi tive reciprocal effec t at 5 Vo level
for plant height. While the crosses, P2 x Pl and
P3 x P2 reflected significant positive reciprocal
effect at I Vo level for number of branches per
plant. The hybrid P3 x P2 showed no reciprocal
effect in plant height. The results indicated that
when P4 and P5 used as mother, ttre hybrids
showed some degree of matemal effect and the
crosses showed significant positive reciprocal
effect for plant height.

Heterosis
The mean performance of the hybrids and

heterosis (7o) over ttreir respective better parents
are presented in Table 3. The crosses Pl x P4,
Pl x P5, P3 x P4, P4 x P5 and P5 x P4
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showed significant positive heterosis at I Vo

level for plant height andY2 x P3, P4 xY2,P4
x P5 and P5 x P4 showed significant positive
heterosis for number of branches perplant. The
crosses Pl x P3P2 x P5, P3 x P5, and P5 x
Pl showed significant positive heterosis for
plant height and the cross P3 x Pl showed
significant positive heterosis for number of
branches per plant at 5Vo level . The ma:rimum
heterosis for plant height was obtained in the
combination Pl xP5 (26.40Vo) andfor number
of branches per plant in P2 x P3 @8.54 7o).
Significant positive heterosis over better parent
was also reproted by Faridi et al. (1985),
Mishra and Khanna (1977) and Misra (1961).
When P3 and P4 were used as female parent,
the crosses showed positive heterosis for
number of branches per plant.

Analysis of Varionce
It was found from the analysis of variance

Table 3. Mean performance of the hybrids and hercrosis for two characters in a diallcl cross of
brinjal.

95

of diallel cross that borh ttre additive effect (a)
and the dominance effect O) were highly
significnt. The highly significant value of b1 for
plant height and number of branches per plant
indicates that the dominance deviations of the
genes are predominantly in one direction. The
highly signihcant value of b2 for plant height
and the significant value for number of
branches per plant suggested an asymmetrical
distribution of dominant genes. This indicated
that some parents contain considerably more
dominant alleles ttran others. The bj value was
also highly significant for UoUi ttre Eaits
indicating a significant contribution to the
overall b values. The highly significant value of
c and d for both the characters showed the
presence of some maternal effect.

Genetic components of variation
The components of genetic variation and

their proportions are presented in Table 4. The

Pl xP2
Pl xP3
Pl xP4
Pl xP5
P2xPl
P2xP3
Y2xP4
P2xP5
FIi x Pl
P3xP2
15 xP4
P3 xP5
P4 xPl
P4 xY2
P4xP3
P4 xP5
P5xPl
P5 xY2
P5xP3
P5xP4

-9.25 **
2.66 *

23.46 **
26.40 **
4.68

-16.06 **
-3.15 **
3.03 *
0.00

-16.06 **
6.il **
2.78 *
-0.26

-15.99 **
0.00

11.80 **
1.75 *

-1.87
-3.74 **
8.91 **

65.40
85.00
94.20
91.10
68.70
69.50
73.90
71.50
82.80
69.50
88.30
85.10
76.r0
@.10
82.80
85.30
75.50
68.10
79.70
83.10

7.79
-20.84 **

7.79
-26.99 **
-17.53 *
49.45 **
-2.81
2.45

15.59 *
13.40
12.37
9.57

13.63
25.00 **
12.06
21.01 **
4.09

-1.88
2.45

32.22 **

11.07
8.13

11.07
8.93
8.47

14.40
9.33

12.53
11.87
11.00
10.90
t3.40
rt.67
12.N
10.87
14.80
12.73
12.00
12.53
t6.r7

**,* Significant at l7o and S%olevel of probability.
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estimate of additive genetic variance (D) was
highly significant for plant height. The
dominance components (Hl and H/ were more
important for number of branches per plant. For
plant height both additive and dominance
components were important. The h2 value was
highly significant for both the characters
studied. For plant height the square root of H1
to D which is a measure of the degree of
dominance over all loci suggesting the
prcdominance of additive components but for
number . of branchess per plant the ratio
@!D)UZ srrggested prrpond"rance of over
dominance. The H2/aHl ratio for plant height
shssred,tsy,csnsesic(issibstisnstlssi(sets(
negative alleles in the parents. For number of
branches per plant, however, the distribution of
positive and negative alleles was symmetric.
The estimates of F indicated that ttrere were
more dominant alleles for number of branches
per plant but for plant height the proportion of
recessive alleles was more than that of dominant
alleles. The F values obtained from the ratio
ldOUpUZ + Fl gOUpUZ - F confirms rhe

Table 4. Estimates of genetic components of variation

results obtained b1 t1214H1. The rario *nZ
estimates tlre number of genes or groups of
genes which controls the character exhibiting
the degree of dominance.

It was found ttrat two pairs of genes were
involved in controlling the characters plant
height while one pair of gene was involved in
controlling the character number of branches
per plant. The heritability in niurow sense were
69.57 and 38.987o for plant height and number
of branches per plant, respectively.

Graphical analysis
Graphical analysis of parents-offsQrixg

covariances (Wr) on aray variance (Vr) is
shown in figure t and 2. T\e wide scatter of
array points for all the traits in the graphical
analysis revealed wide genetic diversity among
the parentsi,For plant height the regression line
interceps the Wr axis above the origin
indicating partial dominance (Fig. l). In ihe
distribution of array points for plant height, the
parent P4 had the maximum number of
dominant genes, whereas P1 being situated

Components of variation Plant height BrancheVplant

D

H1

H2

F

p

E

(H{Dtlz
H2laHy.
(4DHt)t/2 + F

95.8407 **
*.6.6762
76.6575 **

t15.3473
59.6635 **

+ 13.3525
-26.4371

*15.7750
111.1880 **
+ 8.9549

0.5986
*.2.2254

0.8943
0.1946
0.7328

r.8536
0.6957

1.5308
* 1.1548

9.28M **
*.2.6547

7.7031 **
r.2.3096

0.2920
x2.7287

6.4851 **
t 1.5490

0.n84
r 0.3849

2.4622
o.2075
1.0806

0.8419
0.3898

**, Significant at L?olevelof probability.



ftrthest from ttre origin carries the maximum
number of recessive genes. The regression line
intercepts the Wr axis below the origin for
number of branches per plant indicating over
dominance (Frg.2). The distribution of array
points showed that Pl possesses a maximum
number of dominant alleles and P4 possesses a
maximum number of recessive alleles.

In the present study, the parents Pl, P3, P4
and P5 were found good general combiner for
plant height and only ttre parent P5 was better
for more number of branches per plant and may
be used in a breeding programme for improving
these traits. The crosses Pl x P4 and P4 x P5
were found promising for both characters
studied. The additive and dominance variation
was found equally important in the present
study. The genetic components of variation
analysis suggested that the proportion of
recessive alleles was more than that of dominant
alleles for plant height and an excess of
dominant alleles were present in the parent for
number of branches per plant. The plant height
was found to be controlled by two pairs of
genes or groups of genes but for numbcr of
branches per plant one pair of gene was
involved in controlling the charactcrs. The
graphical analysis indicatcd the wide genctic
diversity among the parents:
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