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Diallel Analysis of Anatomical Components of the Fruit in Red Pepper
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Summary

This study was performed to obtain the basic informations for red dry pepper fruit with
more pericarp weight {or in percentage) with a complete diallel cross(excluding reciprocals)
using eight cultivars. Heterosis, combining ability and inheritance of the dry red fruit weight
and its components (stem, placenta, seed, and pericarp) were evaluated. The results obtai-
ned were summarized as follows :

Dry weight / fruit and its four antomical components were heavier in the earlier harvest
fruit than in that of the later fruit. They showed 1% significance among parents and F,s,
and those of F, were significantly heavier than in parent. All characters in earlier fruit of
parent, however, were higher than in later fruit of ¥,

Dry weight percentage of pericarp to dry weight / fruit was highest followed by seed.
Percentage of pericarp in the later fruit was incresed while the seed decreased and perce-
ntages of stem and placenta were not differed between the earlier and later fruit.

F, hybrids above the higher parent were observed in all characters. Mean heterosis (%)
was positive in all characters while mean heterobeltiosis (%) was negative excepting seed
and dry weight / fruit.

GCA and SCA variances were highly significant, and GCA vaiances were greater than
SCA in all characters.

The directions of dominance were positive. Partial dominance was shown in stem, com-
plete dominance in placenta, pericarp and dry weight / fruti, and over dominance in seed.

The effective genes were estimated as one for stem and placenta, and two for seed, peri-

carp and dry weight / fruit. Heritabilities in narrow and broad sense were higher.
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Table 1. Mean values and percentages of the anatomical components of dry red
pepper fruit.
Charaters 1= Parents 2> 1 Fs 5
Dry weight g2 4
Stem 0. 105 0. 081 0.111 0. 085
(5. 820)" (6. 761) (5. 209) (5. 626)
Placenta 0. 066 0. 043 0.073 0. 050
(3.656) (3. 566) (3. 426) (3.309)
Seed 0.711 0.360 0.839 0.514
(39.412) (29. 851) {39.371) (34. 017)
Pericarp 0.922 0.722 1.108 0, 862
(51. 109) (59. 867) (51.994) (57. 048)
Fruit 1.804 1.206 2.131 1.511

z, ¥ Imvestigated the red mature fruits harvested from July 20 to August 20 and from Septem-

ber 1 to 30, respectively.
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Percentages of each components to total dry weight/fruit.
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Table 2. Mean squares for the anatomical components of dry red pepper fruit.

?B:;‘:::iﬁt) Parents F;s Parents vs. ¥,s?
Stem 1 0.003** 0.0015* 0.0006** ()
2 0.0028** 0.0012* 0.0004**(+)

Placenta 1 0.0020* 0.0011** 0.0008** {+)
2 0.0011** 0.0011** 0.0007*"(+)

Seed 1 0.1896** 0.1290** 0.3074%(+)
2 0.0427* 0.0935** 0.4419%**(4)

Pericarp 1 0.2799** 0.3946** 0.6504%*%(+)
2 0.2579** 0.2226** 0.3662**%(+)

Fruit 1 0.8859%* 1.0079* 2.0145* (4)
2 0.5337** 0.6293* 1.7271* (+)

z A plus sign indicates that the mean of all F.s is higher than the mean of the parents,

y See Table 1.

%, %% Significant at the 5% and 1% level, respectively.

Table 3. Frequency distribution of 28 F,8 as compared with thier parents and

mid-parents.

Dry weight

F.s performance Stem Placenta Seed Pericarp Fruit

1# 2 1 2 1 2 1 2 1 2
F,>HP? 6 6 10 16 20 12 13 14 17
F,—HP 2 5 2 1 0 2 0 0 0
MP* < F,<HP 12 13 8 7 6 5 10 13 10 9
F,=MP 3 0 1 2 0 0 1 0 0 0
MP >F, >MP 7 8 6 4 0 2 1
F,<LP" 0 0 1 1 3 1 1 2 1

z See Table 1.

¥ Higher parent.

x Mid-parent.
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Table 4. Overall means of mid and higher-parents and F.s, and average heterosis(%)

and heterobeltiosis{%),

Characters Mid- Higher F, Het - Hetero-
(Dry weight} parent parent hybrid eterosis beltiosis”
Stem 1* 0. 105 0.125 0.111 5.71*% —11.20%*
2 0. 081 0.098 0.085 4. 94* —13.27**
Placenta 1 0.066 0.081 0.073 8.96** — 9.8
"14. QO** _
2 0.043 0. 055 0. 050 9.09
18. 00**
Seed 1 0.711 0. 841 0.839 = 0.24
2 0. 360 0.432 0.514 42, 78%* 18. 98**
Pericarp 1 0.922 1.111 1.108 20. 50%* — 2.70
2 D.722 . 899 0. 862 19. 39** — 4.12
Fruit 1 1.804 2.111 2.132 18.18** 0.99
2 1. 207 1.459 1.511 25.19** 3.56
z % X100, where MP denotes mid-parent.
(F, ;glf)— % 100. where HP denctes higher parent.

x See Table 1.

*, *% Significant at the 5% and 1% level, respectively,
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Table 5. Mean squares of the anatomical components from diallel analysis for
general(GCA) and specific(SCA) combining ability?

Dry weight
Source
Stem Placenta Seed Pericarp Fruit
GCA 0.40013** 0.00223** 0.00129** 0.11361** 1.03104%*
S5CA 0.02103** 0.00007** 0.00011** 0.01551** 0. 06550**
Error 0. 00049 0.00001 0.00001 0.00028 0. 00092
GCA/SCA 19.025 31. 857 11.727 7.325 15.741

z Analyzed with the data averaged from two seasons.

*% Significant at the 1% level.
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Table 6. Components of variation, their ratios and heritabilities obtained from dilalel

analysis for the anatemical components of dry red pepper fruit®

Dry weight

Stem Placenta Seed Pericarp Fruit
D 0.00095** 0.00043** 0.02744** 0.08781** 0.2166**
H, 0.00025** 0.00041** 0.06157** 0.08597** 0.2570**
H, 0.00024** 0.00040** 0.04850** 0.06368** 0.1974**
F 0.00009 —0.00009 -0.01115 ~-0.07230** -0.1968**
(H,/D) * 0.513 0.967 1.498 0.989 1.089
+D—4H 0.00018** 0.000005 ~0.00853** 0.00046 -0.0101
H./4H, 0.240 0.244 0.197 0.185 0.192
Ko/Ka 1.204 0.793 0.761 0.?12 0.411
H,—H, 0.00001 0.00001 0.01307** 0.02229** 0.0596**
K=(F.,-P)"/4H,  0.452 0.462 1.639 1.690 2.011
hi 0.83 0.67 0.67 0.84 0.82
hi 0.94 0.90 0.97 0.98 .99
F.—P 0.005%* 0.0068** 0.141** 0.164°* 0.315**

BRI (H, D) ¥ jhig, R, $&H

2 Analyzed with the data averaged from two seasons.
%% Significant at the 1% level.
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Table 7. Correlation coefficients among the anatomical components of dry red

pepper fruit.

Placenta wt Seed wt Pericarp wt
1# 2 1 2 1 2
Stem wt P 0.691% 0.795* 0.671* 0.539 0.645 0.761*
F, 0.685** 0.754"* 0.643** 0.751** 0.687** 0.817**
Placenta wt P 0.579 0.716** 0.876** 0.906%*
F, 0.837%* 0.763** 0.839** 0.823"*
Seed wt P 0.597 0.630
F, 0.820** 0.783**

z See Table 1.

%, *% Significant at the 5% and 1% level, respectively.
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