GENERAL AND SPECIFIC COMBINING ABILITIES
IN PEPPER, Capsicum annuum, L.
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ABSTRACT

Ten homozygous pepper cultivars and their 45 possible
crosses were used in this investigation. The general and
specific combining abilities were estimated in 14 plant
and fruit attributes. The variances for both general and
specific combining abilities were significant for all
attributes, indicating that the 14 traits involved both
additive and non-additive gene action in their genetic
mechanism. However, the additive gene effects are more
important in the inheritance of all traits. This was
reflected by the high estimated values for the ratio of
GCA/SCA mean squares.

Csokros Felallo cv. was the best combiner for total
yield, while Kyrtovcke Kapija was the best combiner for
early yield and wall thickness. The cv. Hatvani Hajtatas
was the best combiner for less number of days to flowering
and vitamin C content. The best combiner cvs. for total
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soluble solids, both average fruit weight and diameter,
and fruit set were Zlaten Medal, Paradicsom Zold Szentesi
and Csokros Felallo, respectively. For fruit length, Bela
Kapija was the best combiner parent.

Estimates of SCA effects showed that the best crosses
wvere: "Bela Kapija x Kalocsai" in total fruit number,while
"Kyrtovcke Kapija x Csokros Csungo” in total yield;
"Kyrtovcke Kapija x Kalocsai” in early yield; "Bela Kapija
x Soroksari Hajtato" in average fruit weight. "Zlaten Medal
x Bela Kapija" and "Kyrtovcke Kapija x Hatvani Hajtatas"
crosses in T.S.S. and vitmain C content, respectively.
These combinations showed the highest SCA effect values and
mean performances.

INTRODUCTION

Studying the type of gene acticn responsible for heterosis are
essential in planning programmes for the development of improved
varieties of pepper. If the estimates of general combining ability
(additive genetic variance) is of major importance, intrapopulation
selection methods will be a most effective procedure. On the other
hand, if the non additive genetic variance (specific combining
ability) is the major components of genetic variation, inbred and

hybrid programme may be the appropriate choice.

Most available evidence on peppers refers to additive and
dominance effecté as the major components of genetic variance.
Additive gene effects were found to control earliness (Dulgikh and
S;iridova, 1983); number of fruits per plant (Singh and Singh,1982);
plant height (Soh et al., 1977); fruit diameter and length (Khem et
al., 1980 and Setiamihardja and Knavel, 1982); vitamin C (Nowaczyk,
1981 and Khalil and Oﬁran, 1982); average fruit weight (Ahmed et al.,
1982 and Rao and Chhonkar; 1984); wall thickness (Singh and Singh,
1978 and Silvetti and Giovannelli, 1980), and total soluble solids
content (Khalil and Omran, 1982).
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Non additive (dominance and epistasis)Egene effects were
important in the inheritance of number of days to first flower
(Chung and Chang, 1979 and Thakur et al., 1980); fruit number per
plant (Singh & Singh, 1977 and Uzo, 1984); plant height (Sharma and
Saini, 1977 and Singh and Singh, 1978); fruit diameter (Chung and

Chang, 1979); fruit length (Mishra et al., 1976); and wall thickness
(Velaskes and Milkova, 1981).

On the other hand, both additive and non-additive effects were
involved in the inheritance of earliness (Thakur et al., 1980);fruit
number per plant (Rao and Chhonkar, 1984 and Singh and Singh, 1982);
fruit weight (Milkova, 1979); plant height (Ahmed et al., 1982 and
Khadi, 1984); vitamin C content (Khadi, 1984); and fruit length and
diameter (Khadi, 1984).

The present study was undertaken to determine and compare the
general and specific combining ability éffgcts in ten pepper culti-
vars, regarding some plant and fruit attributes. These informationg

are an important to planning breeding programmes of pepper.

MATERIALS AND METHODS

The experiments reported herein were carried out at the
Experimental Farm, Faculty of Agriculture, Minufiya University under
unheated plastic house conditions. The experimental materials
consisted of 10 cultivars of pepper, introduced from Hungary and
Yugoslavia, and their 45 diallel crosses. These cultivars were;
Zlaten Medal (1), Kyrtovcke Kapija (2), Paradicsom Zold Szentesi (3),
Bela Kapija (4), Hatvani Hajtatas (5), Soroksari Hajtato (6),
Kalocsai (7), Szarvasi (8), Csokros Felallo (9) and Csokros Csungo
(10). They being maintained in pure form by selfing.
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In 1984/85's winter season, the parental cultivars were planted
and all possible combinations, excluding reciprocals, were made to
generate the required F, seeds. In the winter season of 1986/1987,
the 55 entries, i.e., 10 parents and 45 F; crosses were planted in
field trail experiment for estimating the general and specific
combining abilities for some plﬁnt and fruit attributes. The sowing

was in middle of September and the transplanting was at the end of
l October, 1986.

A randomized complete block design with three replicates was
used. Each replicate consisted of 55 2-row plots. The row contained
six plants spaced at 70 cm and 35 cm between and within row, respect-
ively. Fertilization, irrigation, disease and insect control pro-
grames were carried out as usual in the commercial production of

peppers. Green fruits were harvested every two weeks.

Observations were recorded on the following characters: Number

of days from transplanting to first flower anthesis, number and
weight of fruits in early yield (the first three harvests), number
and weight of fruits in total yield, average fruit weight, fruit
length and diameter, wall thickness, locule number, total soluble
solids and vitamin C contents, fruit set, and plant height. Total
soluble solids content were determined using an Abbe hand refracto-
meter, and vitamin C content by 2,6 dichlorophenolindophu:nol dye
(A!0.A.C., 1965). ’

The analysis of experimental data were done according to
Griffing (1956), method (2) model (1).

RESULTS AND DISCUSSION

Estimates of mean squares for general (GCA) and specific (SCA)

combining abilities, general combining ability effects (gi) and
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specific combining ability effects (Sij) for all studied attributes
are shown in Tables (1,2,3%4). Highly significant differences for
both general and specific combining abilities.concerning all traits
were observed, indicating that genes with additive and non-additive
effects are important in the inheritance of these attributes.

However, the estimated GCA/SCA ratios reyealed that GCA effects
were considerably higher than the SCA ones, sbggesting that the
additive gene effects are more important in the inheritance of all
studied traits. The highest estimated ratio k78.55) between GCA
and SCA mean squares was observed in fruit length, while the lowest

one (1.30) was observed in early yield by weight (Table 1).

These findings are in agreement with ihose of Thakur et al.,
(1980), Rao and Chhonkar (1982), Khadi (1984) and others, who
reported that general and specific combining ability effects are
involved in the inheritance of earliness, fruit number per plant,
total yield, plént height, fruit length and vitamin C content in
pepper. On the other hand, these results are not in agreement with
those obtained‘by Soh et al. (1977), Khem et al. (1980), Nowaczyk
(1981) and Dulgikh and Sviridova (1983), who mentioned that the
additive gene effects control some charatters. i.e., plant height,

fruit diameter and length, vitamin C and earliness.

Estimates of general combining ability effects for each studied
parental cultivars are presented in Tables (2 a&b). The best general
combiner cultivar for each character was as follows: Zlaten Medal(1l)
for high T.S.S. content and plant height; Kyrtovcke Kapija (2) for
early yield; Paradicsom Zold Szentesi (3) for average fruit weight,
fruit diameter and wall-thickness; Bela Kapija (4) for fruit length,
while it was the second best combiner for less number of days to
flowering and early yield; Hatvani Hajtatas (5) for less number of

days to flowering (21 value being negative), early fruit number and
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Table 1. Mean squares for general combining ability ( GCA) and
specific combining ability (SCA) for studied traits,

Traits 3.V, S.S.. M.S. \Sfég. GCA/SCA
No. of days to  GCA 1855.22 206,14 63.68™
Livet Dowsr sca 2603.78 57.86 17.88"%  3.65
Pruit set % GCA 3686.12 409,57 122,59™%
SCA 7222.46 160. 499 1B 04"  3.34
Plant height(cm.) GCA -1427-00 1586.00 104.06™ ¢ g
8CA 4415.50 98.12 6.44™
Early fruit No. GCA 500. 45 55. 61 264.79™"
SCA 227.78 5.07 24,11 110,98
Barly fr.weight Gea 0.072 0,008 61.28™
R sca 0.276 0.006 PR T L B 2
Total fruit No. GCA 7325.97 814.00 706.57*% (
- sca 4217.83 93.73 i e, T G2
Total fr.weight GCA 2.893 0.321 253,28"* )
(kg.) sca 5.241 0.117 g1.78™® 2.7
Aver.fruit weight GCA 6187.93 681,55 $16. 75
&) SCA - 907.03 20.16 26,88 54,10
Fruit length. GCA 1944.77 216,09 714.96™*
~(emay SCA 123.62 2.75 21, 80" - .18+33
Fruit diameter GEA 170.63 18.96 250.28™%
C em.) sca 10.92 0.243 3, opiE-c 0,02
wall thickness  GCA 1.95 0,217 51T AL ic
() sca 0.125 0.003 6. 55" = 10504
Locule No. GCA 39.58 1.065 43, 64%%
. sca 2.81 0.062 2.557"% .07
T.S.S. % GCA 56.68 6.30 102, 34™*
sca 33,70 0.749 T
Vitamin € (mg/ GCA 10449,09 1161.010 54.66™"
100g fr. wt.) scA 13646.04 303,245 14,28  3.83

~ Degree of freedoms are 9 and 45 for GCA and SCA , respectively,
- F.T, for GCA are 1,96 and 2,65 at ,6.05 and 0,01 1eve]s’respective1y.
SCA are 1,50 and 1,80 at 0.05 and 0.01 level,respectively.
xx Slgrificant at 0.01 le'vgl of probability, :
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Table 2-a,Estimates of general combining ability effects ( 21 )
of parental cultivars for atudiqd plant characteristics,

|

\\\E:zijf Barly yield Total yield
Parents N N0.0f  Fruit  Plant Fruit  Fruit Fruit Fruit
days s&? height Fo. weight No. we;ght
(cm-.) (g) (kg)
! 12,32 8.277%  38.74™ -3.74 -0.089  8.98™  0.186™*
2 -1.43"%-15.14 - 6.93 -2,11  0.060™*-18.16 0.144™*
3 2,23 -17.25  -13.20 -3.35  0.026™® -25,28  -0.073
-4 -9,02™® .2 .49 -11.76 6.09™™ 0.046™* 7.22"® _o,302
5 -12,52™" 1.96™  3,36™  6.57™® 0.028™ 11.75™® -0.433
6 - 1,52™ g,53™® _34,97 3,22 ' “0.000 - T.46 = =0.257
7 0.57 - 2.04™®  6,20"® 1,90™* 0.006 11.11*® 0.084
3 4.98 -2.75 5.65"% -3.09 -0.044 -11.67  -0,124
9 - 6,07 15.14*®  19.09"™ _0,69 -0.021  11.33™® _37g™*
100 . - 1.68™ 1,69™ -6.18  -0.36 ' -0.007 12.18"®  0,396*"
TRi-g3 (BNi.21 1.10 3.16 0.37  0.009 0.38 0.029
(|7)1 60 1.47 4,18 0.49 0.012 0.50 0.038
able 2-b. Estimates of general combinin ability effects (gi) of
parental cultivars for studie fruit characteristics,
Traits . ;. |
Dupan b Aver, fruit Fruit Fruit  Wall Locule iy IR :1tjm;:oc
e Ammein gl Rl L
1 -3.24 6.51™% 1,11  -0.12 -0.82 2.08 10.60™*
2 19.99"®  -7.90 2.76™ . 347 0.6 -0.79 ~ -13.11
3 22,22™  -8.83 2.94™ o "™ o0.65™ -1.05., -22.1%
4 -14.23 7.18™* -2.40 =0.22  -0,22 0.66™® -16.63
5 -18,96 6,95 -3,18  -0,29  -0.46 1.16™* 19,33*®
& =~ 2.40 -8,39 1.35**  0,15™® 0.48™ 0.70 -23.66
7 - 6.37 7.90™ -1.,85 =-0.21 =0.20 1,36 33 33"
8 5. 48" . *T.73 2,33 037 . 0.1 .04 8.33""
9  -0.50 3,08™* -2.35  -0,07  -0.04 -0.39 15.92:*
10 =2.01 U 4,42 -0.09 -0.44 <1.27 7.357°"
Aa 5 . .
i : - ' 0 3’73
L 0e o REeTeR Ts. o2t 4%

x , =% Sigpnificant at 0.05 and 6.01 level,of probability,respectively.
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’

vitamin C content; Csokros Felallo (9) for high fruit set percentage;
and the cultivarC@i«os Csungo (10) for total yield.

Furthermore, Zlaten Medal cv. showed high significant GCA
reffects for fruit set, total fruit number and weight, fruit length
“and vitamin C. Kyrtovcke Kapija cv. for number of days to first

flower, total fruit weight, average fruit weight, wall thickness
‘and high fruit diameter; Paradicsom Zold Szentesi exhibited for
early fruit weight and large locule number, while the cultivar
Hatvani Hajtatas (5) showed high significant effects for fruit set,
plant height, early fruit weight, total fruit number, fruit length
and total soluble solids. Also this cultivar showed sigrificant
effects of GCA for the most desirable attributes. Soroksari Hajtato
cv. (6) gave significant GCA effects for 1;53 number of days to
first flower, fruit set, fruit diametef; wall thickness. and locule
number per fruit. Significant GCA values were obtained for fruit —
set, plant height, early fruit number, T.S.S. and vitamin C content
in Kalocsai cv. (7), while the cultivar Szarvasi (8) exhibited high
effects for plant height, average ffuif:weight,~loeule—numberyavall
thickness and vitamin C content. Csokros Felallo cv. gave signifi-
cant effects for total yield, fruit length and vitamin C, whereas
Csokros Csungo cv. (10) revealed significant effects for less number
of days to flowering, fruit set, fruit length and vitamin C content.
These results lead to suggest that each cultivar can be considered

a good combiner for more than one character.

Of the 45 evaluated crosses, significant specific combining
ability effects were observed in 26, 19, 16, 21, 23, 17, 27, 23, 8
18, 13, 16, 14 and 20 crosses for number of days to flowering, fruit
set, plant height, early fruit number and weight, total fruit number
and weight, average fruit weight, fruit diameter, fruit length, wall
thickness, locule number, T.S.S. and vitmain C content, respectively
(Tables 3 and 4).
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Table 5, Estimates of specific combining ability effects ( Si} )
of crosses for studied plant chrracteristica.

VLW WWOUW DR RNN R -

#raits
. Rarly yield - Total yield
No. of  Fruit  Plant Fruit  Fruit  Fruit Fruit
Crosses k 2
t  No. ht f ight
0o . °%F helen & veld e )
x 2 -10.72"% -4.95 12,72"% 2,12"* 0.067"" -15.90 -0.249
x 3 -17.57"% -283,19 '16.49™* 3,36"% 0.061*"  20.08™* 1.140*"
x4 - 632" -35.76 1.56 =-2.07{ =-0.080 -11.69  -0,493
x5 <=29.82"* 24,11 -5.57  4.94™ . 0.111™*  19.48™* o0,328™*
x6 -6.82"% 31.30™ 0,27 1.86™ 0,145 - 2.46 0.074™
x7 -7.91™%  8.95™ 1.10 =451  -0.113 6.55" " 0.134™
x8 -16.32"%  4.82"® -11.86 0.72 0.023* 5.90™* 0,314™*
x 9 18.35 -4.65 @.70  -4.92 -0.159 -18.53 -0.142
x 10 - 3.65™™ 14,75™® 26:47"* 1,75™ 0.093™ - 4.24  0.229™
x3 14,18 - 1,62 8.16" -1.63  -0.121 - 5,06 -0.711
x4 443 -16.06  30,22™* -2,32 0.048™* -13.14 -0.124
x5 3.93 3.57" - 5.4 . -2.18 0.041* - 3,96  0.285™"
x 6 -18.,07" 1,32  14.93™* 1.36® -0.029 15 40™ 0,574
x 7 -15.25"  4,28" " 2.27 9.87™ 0.369™ 2.55* -0.278
x8  11.43 41,59™ -0.19 - 2,39  -0.120 0.04 ©0.119
x9 -8.65"" -16,38 -10.13  1.42®  0.042"* -9.17  0.278™"
x 10 -4, 90™* -38.82 23.64™ 1,75 = -0.049 30 47"® 1,385™% |
x4 1.7 -13.67 - 8.51 -5.21  -0.093 15.41%%: .0, 779™™
x5, 8.27 29.28™  10.37"*-2.68 -0.050 - 2,27 0.085™
x 6 -6.74"™ - 17,08 - 7.80" 05.98™™ 0.313™* 1,09 0.345™*
x 17 9.19  -17.20 2.54 -3.78 -0.079 -18.34 -0.435
x 8 4.7 8.01™* 2,08 -0.41 -0,031 = 1.27 -. <0.178
x9 -17.32™* -17.01 -16.61 1.18% 0.048** -g.01 0.271
x 10 -7.57™ 8.43™™ 2.41 3,37 o0.,223™ -4.27 00.135™*
{ Conti ).icissans
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Table 3, Cont,

Fo.of Fruit Plant E.fruit E.fruit T.fruit T.fruit

Crosses days set height No. weight No. weight
: % cm, g. kg.
4x5 -0.49 18.79™  6.43 2.50"  0.001 12,96 . 0,111
4x6 -0.49 -35.17  10.24 1.04™ 0.047** 0.60  0.661™*
4x7 -3.57" 55.26™ 39,60™* -2,22 -0.108 35.45"" 0, 389"%
4x8 -14.99™ - 0.40 2,64 6™ - o™ 3.67°%  0.095™™
4x9 - 0,07 13.44™® _6.30 4.25™  0,165™  -3,20 0.080"
4 x10 3,66 1.35 7.48% -1,95 -0.082 -1,62  0,141™®
5x6 " -9,99™ 3503 _ 14,14™ -0.82 0.041%%  -25.65__-0.367"*
5.x 7 0.93 28.87™ 1.97 4.31 0.105** 27,21 0.629™
5x8 . -5.49™® _6,19 12.02™ -0.57 0.001 - 3.43 -0,011
5x9 2.43 -11.00 3.58 5.28™  0,102** 235, 78™ 0,50 ™
5x10 20,18 -21.92 -20,15 -8.06 -0.167 -35.57 -0.808
6x7 -3.00. -13.24 -24,19 -2.52 -0,051 -22.87 -6.328
6x8 1.52  -36.06 2.35. . -2.90. . -0.143%% _ 6,07 - _.-0.453
6x9 -3.37" .42 12.01™ o6 -0.080 35.05*® 0.836**
6 x 10 - 0.82 15.32*"® 18,31 0.24 -0.068 -9 .94 -0.827
7%8 9.43™ 24,39 - 8,82 133" 0.091 13 .63 1.101™"
Tx9 -3.657  7.01™ 2,24  3.44™ 0,092 -3.09  0.048
7.x 10 -7,90*% 921" ".i.99 3, 60*" 0.054*® _20.80 -e.514
8.x9 9.93 2.12 16,79 -4.95 -0.120 9.99™ -0.050
8230 -20.%52"% ' 421 . - 18,56 320" 0,138" 14,99 0,902"
9x10 - 7.40™*  27,98™® 25,12%% 5. 44™F o 147%*  _3.31  0.279*%
$13-51k) ~
5% 4.00°  -4,90 . 10.46 ..1,23 0.031 2.87 0,100
1% "5.29  -'6,47 - 13,83 --1.62 - 0.039 4,03  0.130
S1j-Sk1) ] )
R R R 3.24 7 6.91 0.81 0.020 1.90 0.063
1.5 499 4,27 9.14 1.07 0.030 2.50  0.081

X , XX Significant at 0,05 and 0.01 level of probability, respectively,
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l

t

. _ |
4, Estimates of specific combining ability effects (Sij)
of crosses for studied fruit qharacteristics.

Traits

Crosses  Aver.fruit Fruit Fruit  wall- Locule P.S.S. Vitamin C
~ weight length diam. thick. No. mg/100g
g . cm cm- mm % fr.wt
1x2 8.38™* -2.30 -0.31 -oé057 -0.16 137" 30.37*%"
1x3 _5.50™ -0,02 -0.34 -0.033 -0.43™* _2,16 - 0.99
1 x4 -3.03 -0.05 -0.93 -0.087 0.05 £.72"* 4,09
‘185 "=2,76 4,18™% -0.36 0.039"  0.01 1.62™* 38,81
126 3,89™% W L 1 1.61*® 0.187"® -0.24 251 . /=8.45
1x7 -2.06 -0.17 -0.17 0,004 0.56*® -1,58 28,02%%
1.8 - .1n" -3.41 0.43  0.034  -0.38%% -1,18 -41.13
1 =9 Iom™ 2. 89" 0.49 0,028 =-0.26 0.97*® 31,79™*
1 x10 8,50 3,13%% 0.25 -0.006 0.11  -1.94 -26.79
2x3 T<T19° 2,00"% ~ =0, 27— ol Ta4™ =0, 33" = — 0. 51" 16:55"
2 x4 6.76™" -0.59 o-17 ~ -0,071  =0.21  -3,41 -59,92
2x§ 5,21 0.06 0.39 -0,125 =-0.53™* -2,11 21,35™*
2 x6 1.15 4,33 _0.44 _0.027 -0.21 -0.04  60,90**
2x7 0,46 -2.34 0.01.". -0.060 ~0,54™ 1,29™ 1,15
2x8 =0,11 1.39™  -0.15 -0.050 0.91*®  0,49® 35,10™*
2x9 0,25 -2.33 0.11 0,040  -0.12 0.44 - 9,09
2x10 2,81 -1.39 0.98 0.010 -0.25 0.92™* _ 48.23
3x 4 C176T 0.20 0.74 -0.107 <0428 -0.34 28.56™*
3 x5 . =3.43 -2.63 0.80 = -0,101 .. ~0,54™% K <1.24 ' -0,%
3x6 Xl.™ 3.16™" 0.41  -0,032  -0.06 0.02  -15.59
3x7 2.39™™ -0.33 D48 DA D12 w08k T= 23
3x8 0.25 3.45°® 0,46  0.105™® 0.29 1.56"" . 26,19™*
3x9 -0,01 <5.10 .20 0.009  -0.15 0.31  -11,51
3 x10 6,43 -3.71 1.45™ _0,125  -0.07 0.59® - 2.85
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Aver, fruit Fruit Fruit ¥all- Iocule T.8.S. Vitamin C
Weight length diam, thick, No. % mg/100
ysses & - .y - g fr.wt,
£S5 - =) 4 0.15 -0.71 0,095 0.03 088" Mz, 40
x 6 12,65"* -0.65 1.21%.0,007  -0.27  -1.49 19.19"%
x7 -8.50 0.77" =037 0.060™® -0.13 8,16 - +6,87
x8 - 1.42 -1.36 0.37 -0.060 -0.58™  -0,76 -21,26
x9 4.80™®  4.11™  0.29 0,064™ -0.39"" -0.14 26.61"%
x 10 2.10 2.69"® -0.50 0,050 -0.04 -0.13 12, 42"
x 6 7.43%® -5 o8 1.64™ 0:294™=  -0,12 -0.99 - 3.24
%7 0.70 1.17"®  0.19 0.006 0.23 1.947% 28.81%%
x 8 0,79  -2.41 -0.18 -0.053 -0.03 -0.86 37, 29*%
x 9 -1.32 3. 71"  0.02 0,001 0.04 -2,31 23,43
x 10 4,96"® 0,98"™™ -0.63 -0.073 0.21 -1.43 -24.26
x 7 9. 57" cool T 0.42 0,034 -0, 53" ~0,62™* = 5,08
x8 -6.48  5.49™ -0.79 -0,135  -0.01. - -0.19_  48.88™"
x 9 -5.14  -5,19 1.33*® 0.079"* -0.07 0.16 To. 41"
x 10 -11,60  -4.85 0.45 0.135"® -0.36™ 1.04  -40,00
x 8 12,64 -1,75 1.42™ 0,022 -0.12 -1.46 43,75
x9 1.94%  2,39"™ -0.89 -0.045 0.07 -1.11  -49.74
x 10 3.02™ 242" 0,03 0.132"" 0.36" -1.03 34.30™%
x 9 -9.99  -4.77 0.64 0.066™* -0, 36 1.89"* -35.14
x 10 8.75™ -1.40 107 % 0. 1637 = 2.0 .. 057 .. 42.14™"
x 10 8.49™ 1.48™ - 0.17 -0.064 0.44™ 0,12 10.51%
313-S1k) :
~.5% 2,32 0.95- ~ -0.74 ~ 0,05 - ©.41 0.66 - 12,34
1% 3.07 1.26 0.97 0.07 0.55 0.89  16.32
11§-Ski) 1 14 = oty 3
5%  1.53 . 0.63 0.49  0.04 0.28 0.44 8.16
1% 2.02  0.8% 0.64  0.05 0.37 0.58 10.79

£t , xx Significant at 0,05 and 0.0l level of probability,respectively.
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However, the best combinations in studied characters were:
1 x 5 (number of days to flowering), 4 x 7v(fruit set, plant height
and total fruit number), 2 x 7 (both early fruit number and weight),
2 x 10 (total yield), 4 x 6 (average fruit weight), 6 x 8 (fruit
length), 5 x 6 (fruit diameter and wall thickness), 2 x 8 (locule
number), 1 x 4 (T.S.S.) and the cross 2 x 5 for (vitamin C content).
Accordingly, these superior and prospective new pepper materials can

be used for pepper improvement through breéding programmes.

In an attempt to determine the relationship of SCA for all
combinations and the GCA effects of the parents involved, no particu-
lar relationships were observed. The cross with the highest SCA
effects in average fruit weight, i.e., 4 x 6 was the combination of
poor and poor general combining parents, while the cross with the
highest SCA effects in fruit set, i.e., 4 x 7 was the combination
of poor x medium general combining parents. The cross with the
highest SCA effects in vitamin C, i.e., 2Lx’5 was the combination
of poor x high general combining ability éarents. The cross with
the highest SCA effects in number of locules per fruit, i.e., 2 x 8
was the combination of medium x medium general combining ability
parents. The cross with the highest SCA effects in total yield
2 x 10 was the combination of medium x high general combining ability
parents. However, all types of combinations, i.e., poor x poor,
poor x medium, poor x high, medium x medium and medium x high GCA
parents showed significant SCA effects, but the most of significant
values were observed in the combinations which had-at least one
parent with high or medium GCA effects. Similar results were
reported by Surjan et al. (1972) and Khalil et al. (1987) in tomato.

These results indicate that estimates of specific combining
ability effects are important in order to determine the best combiner
parental cultivars. The GCA and SCA estimates had revealed the
importance of additive and non-additive type of gene action, with
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relatively high ratios of GCA/SCA mean squares. However. reccurent
selection in handling such population is recommended.
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