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ABSTRACT

An eight-parent diallel cross without reciprocals of round fruited brinjal and their 28 F;
hybrids were subjected to combining ability analysis for yield and fruit characters. Both
additive and nonadditive gene actions were observed for all the characters, except for yield
were nonadditive gene action alone was exhibited. Among the parents, Cluster White was
found to be a good general combiner for early flowering, dwarf plant type and fruits/plant
and variety Hyderabad Local for early flowering and number of secondary branches. The
crosses Manjarigota X Mettavanga, Black Beauty X Srikakulam and Cluster White X
Mettavanga were superior in yield per plant.
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The information available on genetic make up of round types brinjal is limited. Hence,
an attempt has been made to estimate the combining ability for yield and its components in
a diallel set of eight round fruited genotypes of diverse origin in brinjal.

MATERIALS AND METHODS

Eight diverse cultivars with varying morphological and fruit characters of round fruited
brinjal, namely Black Beauty, Nellore, Cluster White, Hyderabad Local, Rayadurg,
Srikakulam, Manjarigota and Mettavanga were crossed in diallel fashion without
reciprocals to obtain F1 seed. The eight parents and their 28 F1 were raised in randomized
block design replicated thrice. The combining ability variances and effects were estimated
following Method I and Model I of Griffing [1] for nine quantitative characters (Table 1).
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RESULTS AND DISCUSSION

The analysis of variance revealed that both gca and sca variances were significant for
days to flower, plant height, primary and secondary branches, fruits/plant, fruit weight,
fruit volume and percentage of seed (Table 1). Variance due to sca alone was significant for
fruit yield. This indicates the importance efboth additive and nonadditive gene effects for

Table 1. ANOVA (MS) for combining ability in 28 F1 hybrids of 8 x 8 nonreciprocal diallel crosses in brinjal

Source df. Daysto Plant Primary Secon- Fruits  Mean Fruit Percen-  Fruit

flower  height branches dary per fruit  volume tage yield per
branches plant  weight seed in plant
fruit

Gea 7 28927 15757 04907 486 765 41475 6299.1° 426 345419

Sca 28 190" 5717 01677 2577 249" 87317 14869 087" 1165117

Error 60 38 17.1 0.082 0.80 6.2 265 865 002 210685

o’gea 27.0 100 0030 0.2 5.1 3274 4812 034 8197.0

o’sca 152 397 0.09 177 186 8466 14004 085 954432

2

20 gea 36 05 0660 026 05 08 07 080 02

O sCa

h? (n) 0.6 0.1 0.148 0.08 0.2 03 05 028 0.1

‘Gea significant at 5% = 2.14, and “at 1% =291.
"Sca significant at 5% = 1.645, and " at 1% = 2.025.

most of the characters. Peter and Singh [2] reported that both gca and sca variances were
significant for plant height and fruit yield /plant. Both gca and sca effects were significant
for fruit yield per plant and plant height [3] while both gca and sca variances were reported
to be significant for days to flowering, fruit weight and yield/plant [4, 5]. The present study
also indicates that gca and sca variances were significant which is in agreement to the above
reports, except for yield/ plant where only sca variances were highly significant. The relative
proportione; /o; reveals that days to flower was predominantly governed by additive gene
action (2c; /¢ =3.6). All other characters are predominantly governed by nonadditive gene
action. Although gca and sca variances were significant, the nonadditive gene action is more
predominant.

Except for variety Srikakulam, no other parent exhibited significant gca effects for fruit
yield. Even the variety Srikakulam had negative significant gca effects (Table 2). Although
the parents Nellore, Cluster White and Hyderabad Local exhibited significant negative gca
effects for days to flower, indicating earliness, only Nellore and Cluster White exhibited
significant gca effects for fruits /plant, indicating that the early parents may not necessarily
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Table 2. General combining ability effects of eight parents in 8 x 8 diallel cross in brinjal

Parent Days Plant Pri- Secon-  Fruits  Mean Fruit Percen- Fruit

to height  mary dary per fruit  volume tage yield
flower branches branches plant  weight seed in per

fruit plant
Black Beauty 347 23 03" 03 -30° 38 19 -05" -7
Nellore -82"  -71"  -03" -05" 36 -199" -200" 08" 24
Cluster White -28"  -46" -0 03" 23" -75" -107" -0 633
Hyderabad Local -76 -13  -01 11" 04 -147" -211" 02" 405
Rayadurg 417 277 -00  -06 08 -19 38 -04" 693

Srikakulam 33" 11 01 -11"  -49" -468" 5797 -09" -864
Manjarigota 38" 39" 02  -01 03 -38 -73 -01" 112
Mettavanga 40" 30 02" 05 06 -27  -45 09" -268
SEgi 0.6 12 0.1 03 0.7 15 28 0.0 429
to0s 1.1 24 0.2 05 05 3.0 55 0.1 83.8
to.o1 15 32 02 0.7 20 40 7.3 0.1 1134

""Significant at 5% and 1% levels, respectively.

be good general combiners for fruiting intensity. The parents Black Beauty and Srikakulam
were good general combiners for lower seed content, indicating better fruit quality. Parents
Nellore, Cluster White, Hyderabad Local and Manjarigota possess significant negative gca
effects for fruit volume while Srikakulam displayed significant positive gca effects for this
character. Incidentally, this parent Srikakulam had negative gca effects for fruits/plant,
fruit/yield and secondary branches/plant. Thus, mean fruit weight, fruits/plant and total
yield/plant are biologically associated. No parent had desirable gca effects for all the
characters. The earlier reports were mostly based on crosses involving both round and long
fruited varieties. This may be the reason for identification of parents having desirable gca
effects for most of the characters in the earlier studies [2, 6].

A perusal of sca effects for yield / plant rev 2aled (Table 3) that the crosses showing highly
significant sca effects are Manjarigota X Mettavanga, Black Beauty x Srikakulam and Cluster
White x Manjarigota which were also the top performers for this character. Similarly, the
poorest per se performers for yield also exhibited lowest sca. The per se yield was generally
reflected in sca effects. The gca effects of parents did not always reflect the performance of
their hybrids, e.g. Srikakulam with significant negative gca effect produced hybrids with
both positive and negative sca effects for yield/plant. These results are in agreement with
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Table 3. Specific combining ability effects for nine characters in 28 F; hybrids in 8 x 8 diallel set of brinjal

Hybrid Daysto  Plant Pri- Secon-  Fruits Mean  Fruit Per- Fruit
flower height  mary dary per fruit volume centage yield
at 150th branches branches plant  weight seed in per
day fruit plant
Black Beauty x -29 -108" 0.1 -21" 48 -218" -492" 06" -2642
Nellore )
Black Beauty x -36" -74 01 -23"  -81" -325" _475" 12" -69217
Cluster White
Black Beauty x -5.1 7.1 -0.1 17 38 80 -149 -0.1 250.0
Hyderabad Local
Black Beauty x 11 -18 -07" -07 -21 -125" -56 05" 2897
Rayadurg
Black Beauty x 717 38 0.2 1.0 61" 426" -427" 00 3209
Srikakulam
Black Beauty X 1.0 35 0.1 0.1 58" -1207 122 -04" 1666
Manjarigota
Black Beauty x 51" -200" -08" -05 -76" -#97" -573" _-08" -5145"
Mettavanga
Nellore x -07 91" 0.2 0.2 -10 02 249" 0.1 252.5
Cluster White
Nellore x 25 47 0.2 -0.1 -01 8.7 19.6 -0.2 218.5
Hyderabad Local
Nellore X -11 ~-16 -03 -09 -16 2.6 144 -02" 1691
Rayadurg !
Nellore x -40" 4.0 07" -16 -71" 415" 500" -13" -5835" .
Srikalulam
Nellore x -51" 36 0.4 -05 0.6 108" 243" -12" 1739
Manjarigota
Nellore x 16 -09 -04 0.2 59" -39 74 24" 1029
Mettavanga
Nellore x 0.0 5.7 0.2 0.7 -46 96" 576" 04 -144
Hyderabad Local
Cluster White X -0.1 -36 -02 -02 -38 75 53 02 -108
Rayadurg
Cluster White x -18 -86" 02 0.1 20 -1227 -198" 03 208.7
Srikakulam

(Contd.)
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‘Table 3 (contd.)
Hybrid Daysto  Plan. Pri- Secon-  Fruits Mean  Fruit Per- Fruit
flower  height  mary dary per fruit volume centage yield
at150th branches branches plant  weight seed in per
day fruit plant
Cluster White x 15 21 -03  -02 19 214" 311" -05 3120”7
Manjarigota
Cluster White x -40" 05 03 -08 0.2 239" 2947 -04 1754
Mettavanga
Hyderabad Localx  -62" 21 04 -04 -15 53  -09 0.1 523
Rayadurg
Hyderabad Localx - 0.7 24 00 -00 68" -367" -460" -07"7 2304
Srikakulam
Hyderabad Local x 19 0.6 05 1.0 0.8 182" 179 13" 389
Manjarigota
Hyderabad Localx -0.1 -39  -02 -54" -99" -228" -276" 07" -7280"
Mettavanga
Rayadurg x 637 43  -01 08 -10 -82  -26 20" 812
Srikakulam
Rayadurg x 647 -1337  -02 11 -35 6.1 20 -08" 1893
Manjarigota
Raydurg x 44" 143" 04 0.0 60" -06 169’ 01 1535
Mettavanga
Srikakulam x -60 =20 04 20" -41  -97 -75  -01 -4573"
Manjarigota
Srikakulam x -31 -03 03 13 =31 456" 498"  -01 179.6
Mettavanga
Manjarigota x 65 4377 02 18 29 206" 2037 -077 43437
Mettavanga
SEsj 15 33 0.2 0.8 20 41 73 01 1115
t(calloos 3.0 65 0.5 14 39 7.9 14.6 02 2876
t(caldo.o1 40 87 0.6 18 52 10.7 194 03 3023

that of Mital et al. {4] who could not identify a single parent with desirable gca effects for
all the characters. However, Vijay et al. [5] reported that good general combiners were also
better specific combiners.
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For identification of the best cross combination, both sca effects and per se performance
of the parents are to be considered. The two best crosses Manjarigota x Mettavanga and
Black Beauty x Srikakulam for yield based on the sca effects, having small fruits with more
number and larger fruits with smaller number of fruits, respectively, could be profitably
exploited for production of small or bigger fruits depending on the consumer preference.
For improvement of round fruited brinjal, a breeding programme considering the
significance of both additive and nonadditive types of gene action would be useful.
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