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Abstract

Gene action for yield and yield contributing traits in Chilli (Capsicum annuum L.) was studied in four selected crosses, involving five
parents, including their Fy's, Fy's and first back crosses generations. The significant scaling tests (one or more scales in A, B and C)
and joint scaling test indicated the presence of digenic epistasis for all the studied traits. Number of fruits and yield per plant were
controlled by additive, dominance and epistatic gene action. Complex genetic behavior was observed in all traits. Since the
segregating generations did not follow a simple Mendelian inheritance, high selection pressure is expected in later generations due to
probable successful exploitation of additive and dominance components. From these observations it is suggested that the selection
for the improvement of all traits, particularly yield per plant, should be delayed to the later generations of segregating population in
this plant. The modified bulk method of selection is recommended, in which selection is performed after attaining the homozygosity
for maximum heterozygous loci. Presence of complementary gene action and prevalence of the high magnitude of non-additive gene

effects were found in most of the traits, indicating that heterosis breeding is more effective with high potential in chili.
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Introduction

Chilli (Capsicum annuum L.) is grown worldwide both as a
spice and as a vegetable crop and world’s second most
important solanaceous vegetable after tomato. Owing to its
high cash value and consumption rate the annual trade of
chilli is approximately 17% of total spice trade in the world
(Ahmed et al., 2000). In India, its introduction is believed to
be through the Portuguese in the 16™ century (Singh et al.,
2004). Chilli is grown in all over the Bangladesh and in most
areas, land races are cultivated. The yield of these land races
is very low. But, these landraces are heterogeneous and serve
as a reservoir of genetic variability for the plant breeder.
During 1998-1999 to 2005-2006, average yield was 0.89
ton/ha (BBS, 2007), which is much lower than other
neighboring countries such as India. Improving of chilli
through developing high-yielding varieties with desirable
qualities could reverse the existing trend of low productivity
of this crop (Verma et al., 2004; Sreelathakumary and
Rajamony, 2002). In Bangladesh, no pure line variety has
been developed through gene recombination and very few
hybrid varieties have been developed by private seed
companies. The efforts of crop improvement have been
constrained mainly by a lack of adequate information on the
genetic control of characteristics of the yield and yield related
traits in Bangladeshi chili landraces. To increase the yield,
genetic information and efficient breeding methods are
required. The explanations for the relative importance of
additive and non-additive gene effects in planning more
efficient breeding programs could be obtained from a
comparative assessment of the linear components, viz.,
additive (d), dominance (h), additive by additive (i), additive
by dominance (j) and dominance by dominance (l) gene

effects (Jadhav and Dhumal, 1994). Understanding of the
inheritance of yield and yield related traits in advance would
be important to maximize the use of genetic potential in an
effective breeding program. Such a genetic information about
Bangladeshi chilli germplasm is rarely available, so that it
creates a problem for the planning of a sound breeding
program to improve the basic yield and associated plant traits
of the crop. Very few studies have been conducted to find the
inheritance pattern of yield and yield related traits in chilli.
Considering the importance of chilli and in view of the
above-mentioned constraints, the present study was
undertaken aiming to study the inheritance pattern of
quantitative traits related to yield.

Results and Discussion
Analysis of generation means

The mean performances of different generations of the
selected four crosses are presented in Table 2. Expressions of
the parents differed significantly as (P, and P,) for most of
the traits. Although the parents were significantly different
for most of the traits but the number of days to fruit maturity
(ripe) and yield per plant in cross CCA 5 x CCA 15, fruit
width in crosses BARI Morich 1 x CCA 19 and cross CCA
15 x CCA 19, and days to 50% flowering in cross CCA 5 x
CCA 11 did not show any significant variability.

Significant positive heterosis over mid parent in F; were
observed in fruit length, fruit weight, number of fruits per
plant, plant height, plant canopy width, yield per plant and
significant negative heterosis was observed in days to fruit
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Table 1. List of chilli accessions used in this study.

Parent Accession Place of Collection Center of Origin

1 CCA5 Bangladesh Landrace of Bangladesh
2 BARI Morich 1 Bangladesh Sri Lanka

3 CCA11 Thailand Unknown

4 CCA15 Bangladesh Landrace of Bangladesh
5 CCA 19 Bangladesh Landrace of Bangladesh

maturity (green and ripe) in all four crosses. This indicates
the unidirectional dominance of these traits. Significant
positive and negative heterosis over mid parent in F; was
observed for days to 50% flowering, fruit width and number
of seeds per fruit, which indicate the bidirectional dominance.
Significant and negative heterosis over mid parent in F,
observed in all the traits, indicating that transgressive
segregants may be present in positive and negative directions,
respectively. Transgressions in segregating generations could
occur due to a wider genetic distance between genotypes of
their parents and segregation and recombination of increasing
and decreasing alleles. Highly significant mean difference
between BC;P; and BC;P, was observed in number of fruits
per plant and yield per plant in all four crosses. This may be
due to increasing alleles associated with one parent and
decreasing in the other parent in different magnitudes. The
difference between BC;P; and BC;P, in the rest of the traits
was not very high in all four crosses. This may be due to
dispersion of increasing and decreasing alleles among the
parents as well (Mather and Jinks, 1982). An experiment on
genetic analysis in hot pepper was conducted by Marame et
al. (2009) in Ethiopia and observed that the mean of Fy, F,,
B1, B, were significantly higher in some crosses (not in all
crosses) in number of fruits per plant, fruit weight, number of
seeds per fruit and dry fruit yield per plant. Similar result was
also observed in the present study. Marame et al. (2009)
reported that the superiority of F; could be due to an
accumulation of favorable dominant alleles while the
superiority in performance of segregating generations (F,, B;
and B,) might suggest a higher frequency of their
transgressive segregants.

Transgressions in segregating generations could occur due
to a wider genetic distance among genotypes and their
parents. The particular cases, in which the backcross
generations (B; and B,) were superior to their matching
generations, might also indicate an accumulation of some
favorable alleles. The reverse case, in which the F,
generation was inferior to its matching progeny generations
(F4, By and By), could be due to the maximum segregation of
desirable alleles which may result in higher frequency of
inferior segregants in some crosses. Considering the pattern
of generation means in the current study, a simple selection
method would not be effective. The generation mean did not
specify the gene action and inheritance pattern of yield and
yield related traits, by which a breeding procedure can be
adopt for the yield improvement in chilli.

Analysis of gene effects
The scaling tests A, B and C of Mather and Jinks, (1982)

were applied in the present study to test the presence of non-
allelic gene interactions. The significant scaling tests (one or

more scales in A, B and C) and joint scaling test indicated the
presence of digenic epistasis for all the traits studied except
number of seeds per fruit in cross CCA 5 x CCA 11 (Table
3). However, significant epistasis in six parameter model was

observed (Table 4). This may be due to difference in t and e
distribution. In these cases, the epistatic model was suitable
for study of gene action of these traits. Non-significance of
the scaling tests and joint scaling test for the trait indicated
the absence of non-allelic interactions and the three-
parameter additive dominance model was adequate for the
estimation of gene effects. The six-parameter model of Jinks
and Jones, (1958) was used for further tests of the absence or
presence and nature of non-allelic gene interactions through
the parameters against the respective standard errors
following a conventional ’t’ test. The gene effects are
represented in Table 4.

In cross CCA 5 x CCA 15, additive x additive, additive x
dominance, dominance x dominance gene actions controlled
days to 50% flowering. Fruit length was controlled by
additive x additive and dominance x dominance epistatic
gene action. Additive, dominance and all types of epistatic
gene actions controlled the fruit width. Fruit weight was
controlled by additive, additive x additive and dominance x
dominance gene actions. Number of seeds per plant was
controlled by dominance, additive x additive and dominance
x dominance gene actions. Additive, dominance and all type
of epistatic gene actions controlled the number of fruits per
plant. Days to maturity (green) was controlled by dominance
and all epistatic gene actions. Additive, dominance and all
epistatic gene actions controlled the days to fruit maturity
(ripe). Additive, dominance, additive x additive, dominance
x dominance gene actions controlled the plant height.
Additive, additive x additive, dominance x dominance gene
actions controlled the plant canopy width. Yield per plant
was controlled by additive, dominance, additive x
dominance, dominance x dominance.

In BARI Morich 1 x CCA 19 cross, dominance, additive
x additive, additive x dominance, dominance x dominance
gene actions controlled the days to 50% flowering. Fruit
length was controlled by additive, dominance and all possible
epistatic gene actions. Dominance, additive x additive, and
dominance x dominance epistatic gene actions controlled the
fruit width. Fruit weight was controlled by additive,
dominance and additive x dominance gene actions. Number
of seeds per plant was controlled by additive, dominance,
additive x dominance and dominance x dominance gene
actions. Additive, dominance and all type of epistatic gene
actions controlled the number of fruits per plant. Days to
maturity (green) was controlled by dominance, additive x
additive and dominance x dominance epistatic gene actions.
Dominance and all epistatic gene actions controlled the days
to fruit maturity (ripe). Additive, and all epistatic gene
actions controlled the plant height. Additive and dominance

1869



Table 2. Generation Means (+ SE) of yield and yield contributing traits of six generations in chili including parents.

Trait

P,

P,

Fs

F,

BC,P,

BC,P,

Cr FAMP FpMP PP,
Days to C, 3550040  4370+0.40  3540+0.32  4501:050  47.79042 4807045 -4.20°*  6.31%* -8.20%*
flowering C, 3600+045  4560+038  54.43t054 52261044 45424044 45561044  13.63**  11.46%* -0.60%*
C, 3550040 3470042 3580041  5270:0.41  47.8+042  43.53:0.46 0.7 17.60%* -0.8
C, 4370040  4560£038  49.93t053  57.41+0.33  5249:042  47.83:046  528%  12.76%* 1.90%*
Fruit length C.  7.11x006 7.50£0.06 850009  834+0.07  7.86:0.08  8.04+010 120 1.04%* -0.39%*
(cm) C,  651+0.06 7.4240.06 6.88:006 607007  732t009  6.34:009  -0.08 -0.89%* -0.92%
C;  7.11+006 9.3240.07 8531006  746+0.10  743:010  7.68£009  032%%  -0.75%* 2.21%*
C,  750:0.06 7.4240.06 775¢007  701#007  755:009 7494010  0.20%%  -0.45% -0.08
Fruit width C.  748+011 9.85£0.12 936011  737+0.07  7.66:009 842010  039** 0.54%* 2.47%*
(mm) C,  971+0.13 9.85£0.12 980011 9144007  978:0.09  9.64+0.10 0.01 -0.64%* 0.14
C; 9954009  11.43:013 1013009  971+011 8724010 9374009  -056**  -0.98** 1.47%*
Co  9.95:0.09 7.48+0.11 911011  9.25+0.08  822+0.09 755010  0.69**  -1.30%* 2.38%*
Fruitweight ()  C,  1.790.03 2.79+0.01 3331004 2508004  255:0.05 2424005  0.86** 0.56%* 1.02%*
C,  3.05:0.03 2.79+0.01 3194003 302+0.04  329:006  2.94+006  0.28** 0.10* 0.26%*
C;  281+0.03 5.9740.05 4511004  353+0.08  355:006 3424006  0.12 -0.86%* 3.17%*
C,  281+0.03 1.79+0.03 316003 286+0.04  292+006 250006  1.04** 0.21%* 1.00%*
Number of C.  5850:221  6933t196  8307+2.16  6L16+132  066.14+181  71.93+163  7.12* 0.65 6.37%
seeds per fruit C, 4203239  69.33196  77.70:208  70.71#121  77.36:L67 70074166  22.02%% 1503  -27.30%*
C; 6487195  89.802.09  69.20+166  73.68+1.29  68.80+L67 75324192  -8.13** -3.66 24,93
C, 6487195 58504221  68.80240  6234+120  57.48+153  56.43+155  19.15%* -2.76 10.83**
Number of C, 18117+423 13797+370 177.87+325 131.084322 149.36+4.27 16273+450 7822  -22.98**  -4097*
fruitsperplant ¢ gyg3po4 137974370  28467+380 125204361 102006380 184304357 17442%%  1504%% 5543
C, 14020436 7607164  171.40:+354 96.31#3.06  123.78+3.40 10537+357 6327  -11.83%%  -64.13%*
C, 14020436 181174423 23890391 137.70+321 11201#339 180.98+4.30  18.30%*  -2849%*  -4320%*
Days to fruit C. 33171027 3650030 3333021  4038+0.29  34.80:037  34.26+034  -150**  555% -3.33%
maturity (green) ¢, 3387:0.38 4140029  3583:030  4215:028  3628:035  36.86£0.37 430  201%* -2.53%*
C; 33174027  4143+028 33204022 4139033  3821+0.31 3563031  -410%*  4.00%* 827+
C, 3650030 4140029 3853027  3853:0.34  3533:0.38  38.21:033  -0.42 042 4,90%
Days to fruit C, 5L17#045  50.83t030 5133021  53.71#0.29  50.12:037 4853035  0.33 2.71%* 033
mawrity (fip€) ¢ 54300045  5973:020 50574032 5647028 5158035 51164038  -6.45%* -0.55 543+
C,  5L174045  57.77¢028  51.20¢022  5574+0.34  5121:031  49.97+031  -327%%  127% 6.60%*
C, 50.83£030  59.73+0.29  5343+029  52.86:0.33 5110039  5254+0.33  -1.85%*  -2.43%* 8.90%*
Plant height C, 6316:1.38  51.89+1.25  56.63+109 55074076  63.27+1.02 58.64+112  -0.9 -2.45% 11.28%*
(cm) C, 3500£128  64.23t1.36  4905+129  49.01:0.74 4943103  5277+1.10  -061 -0.65 -20.14%+
C;  6316+138  53.71+128  66.23t1.33  51.95:0.74  60.07¢1.04  5338+1.00  7.79%*  -6.49%* -9.45%*
C, 5189+125  64.23+136 5974134  6603+0.71  63.64+1.04  6384+099 168 7.97% 12.35%*
Plant canopy C.  6076:1.12  60.35:L14 7193122  6593+0.80  65.26+1.04  5969+108  6.88** 0.88 9.41%*
width (cm) C, 6266+124  7358£118  7110+123 6617078  G467+110  6848:106  2.99 195 1092+
C;  69.76+1.12  5935+1.30  78.49+1.21  64.39+080  67.41+110  56.81+1.08  13.93** -0.16 -10.41%
C, 6035t114  7358+1.18  69.86+1.05  6958:0.81  60.54+108  67.56+1.08  2.89* 2.62% 13.23**
Yieldperplant  C, 31563t100 31543:7.39 74017100 383.05:8.91 314.16+867 46381+105 424.63** 6751 0.2
© C, 24670:883  37573:920  90L50+12.1 37179+107 27553:100 53472103 590.28%* 05T -129.03%*
C, 31563:100 283574075 74893101 33183:105 375.78£100 306.48:0.89 449337 3223 -32.07*
C. 31543:739 375731920  580.23+107 31957:7.88 37174t106 387.17+106 24365  -26.02% 60.30**

C,= CCA 5xCCA 15, C,=BARI Morich 1xCCA 19, FCg:CCA 5xCCA 11, C4:éCA 15xCCA 19. P<0.05, ** P<0.01 respectively
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x dominance gene actions controlled the plant canopy width.
Yield per plant was controlled by additive, dominance, and
all epistatic gene actions.

In cross CCA 5 x CCA 11, additive, dominance and all
epistatic gene actions controlled days to 50% flowering. Fruit
length was controlled by additive x dominance and
dominance x dominance epistatic gene actions. Additive,
dominance, additive x additive and dominance x dominance
epistatic gene actions controlled fruit width. Fruit weight was
controlled by additive x dominance and dominance X
dominance gene actions. Number of seeds per plant was
controlled by additive and additive x dominance gene
actions. Additive, dominance, additive x additive and
additive x dominance epistatic gene actions controlled the
number of fruits per plant. Days to maturity (green) was
controlled by additive, dominance and all epistatic gene
actions. Additive, dominance and all epistatic gene actions
controlled the days to fruit maturity (ripe). Additive,
dominance and additive x additive epistatic gene action
controlled the plant height. Additive and all epistatic gene
actions controlled the plant canopy width. Yield per plant
was controlled by additive, dominance, and additive x
dominance, dominance x dominance epistatic gene actions.

In cross CCA 15 x CCA 19, additive, dominance and all
epistatic gene actions controlled days to 50% flowering. Fruit
length was controlled by dominance, additive x additive and
dominance x dominance epistatic gene actions. Additive,
dominance, additive x additive and additive x dominance
epistatic gene actions controlled fruit width. Fruit weight was
controlled by dominance, additive x dominance and
dominance x dominance gene actions. Number of seeds per
plant was controlled by additive, dominance and additive x
additive gene actions. Additive, dominance, additive x
additive and additive x dominance epistatic gene actions
controlled the number of fruits per plant. Days to maturity
(green) was controlled by additive, dominance and additive x
additive, dominance x dominance epistatic gene actions.
Additive, dominance and all epistatic gene actions controlled
the days to fruit maturity (ripe). Additive x additive and
additive x dominance epistatic gene action controlled the
plant height. Additive, dominance, additive x additive and
dominance x dominance epistatic gene actions controlled the
plant canopy width. Yield per plant was controlled by
additive, dominance, and additive x additive epistatic gene
actions.

The analyses of gene actions of the selected four crosses
revealed that six parameter model fitted in all traits in all four
crosses except for CCA 5 x CCA 11 cross in the number of
seeds per fruit, which found to be fitted with three parameter
model. Significant digenic epistatic gene action was present
in all the traits in all four crosses with very few exceptions.
Additive, dominance or both the components play an
important role in the inheritance of these traits under study.
Those in which [h] and [I] have the same sign which is refer
to as complementary type and those in which [h] and [I] have
opposite signs which is refer to as duplicate types (Mather
and Jinks, 1982). Complementary gene action was observed
in fruit weight, number of fruits per plant and yield per plant,
complementary and duplicate gene actions in days to 50%
flowering and duplicate gene action in fruit length and width,
number of seeds per fruit, days to fruit maturity (green and
ripe), plant height and plant canopy width. Complementary
gene action, acts in favor of heterosis causes the increase of
heterosis, and duplicates gene action, which acts against the
heterosis, causes decrease of heterosis.

A number of researchers reported the gene action of chilli
yet. All the three types of gene action i.e., additive,
dominance and interaction components were found to play a
role in the inheritance of fruit length, fruit width, fruit
number, and dry chilli yield. However, their degree differed
with crosses. This could be due to differences in magnitude
of the gene effects and genetic background of the parents
(Murthy and Deshpande, 1997).

Some gene effects such as additive and dominance x
dominance in fruit length; dominance and dominance x
dominance in fruit length, fruit diameter, number of fruits per
plant; additive, dominance and dominance x dominance in
fruit width; and additive, dominance, additive x additive and
dominance x dominance in fruit weight, number of seeds per
fruit plant height and dry fruit yield/plant were also observed
with high importance (Jadhav and Dhumal, 1994; Dhall and
Hundal, 2006; Sarma and Talukdar, 1998; Somashekhar et
al., 2008). The dominance (h) and dominance x dominance
(I) components had opposite signs in almost all the crosses in
fruit weight and number of fruits per plant indicating the
presence of the duplicate type of epistasis. This will reduce
the net gain occurring from heterozygosity due to the
cancellation of dominance and epistatic effects (Dhall and
Hundal, 2006).

The generation mean analysis revealed that individual
crosses greatly differed for the gene action and on an overall
basis, all the types of gene action, additive, dominance and
epistasis are important. The latter two types predominating
for many characters thereby indicating that epistasis cannot
be ignored. Similar conclusions have been reported by Martin
and Lippert (1975), Sharma and Saini (1977) and Jagadeesha
(2000) in chilli. Since epistasis was present in many cases,
success of selection, which should be undertaken in advanced
generations, will depend on the epistasis type. Selection for
epistatic interactions warrants inbreeding following by
selection. In other words, when epistatic interactions are
present, selection between inbred families is the most
effective method. However, the rate of inbreeding must be
regulated in such a manner that it may ward off natural
selection of homozygotes (at slow inbreeding) interfering
with allelic fixation. At the same time, it should not be so
rapid, which may cause extinction of many lines. Inter-line
selection favors either originally more heterozygous lines or
those that can manage to preserve overdominant loci or
blocks in a heterozygous state by some or other mechanism
(Sharma, 1994).

The additive, additive x additive or any other digenic
complementary gene interaction are fixable and thus can be
exploited effectively for the improvement of the traits
through pedigree method of selection (Ram, 1994). Pedigree
method was used in developing of cultivars such as Andhra
Jyoti, Pusa Jwala, Pusa Sadabahar, X 235, K2, Pant C1,
Punjab Lal and Jawahar 218 in India (Ram, 1998). However,
Jindal et al. (1993) and Amawate and Behl, (1995) suggested
that duplicate epistasis might restrict the expression, and
selection of a trait in early segregating generations. The
selection in early generations would not be effective for
fixable components of variation. Such gene effects can
however be exploited by intermating the selected segregants
and delaying the selection to the advanced generations (Jindal
et al., 1993). Delayed selection (Sharma and Sharma, 1995)
or selection after biparental intermating (Misra et al., 1994)
would be more effective to get a good response in such cases.
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Table 3. Scaling and joint scaling test for yield and yield contributing traits in chilli.

z

Trait Cross A B C X
Days to flowering c, 24,68 17.03% 33.64% 913.71%*
c, 0.41 -8.92% 18.50%* 207.14%*
c, 16.57* 23.06** 69.01* 1504.65%*
C, 0.13 11.34% 40.48% 587.14%*
Fruit length (cm) c -0.20 -0.15 -2.38% 60.63*
c, 1.25%* -1.62% -3.41% 235.21%*
c, -2.48% 0.77% -3.65%* 194.30%*
C, 0.11 0.08 1.76%* 29.40%*
Fruit width (mm) c. -2.36% 151 -6.56% 288.73%*
c, 0.06 -0.37 -2.58%* 48.73%
c, -2.81% -2.63% -2.80% 235.45%*
c, -2.61% -1.49% 1.38%* 218.22%*
Fruit weight () c. 011 0.06 0.53* 10.47*
c, 0.34%* -0.10 -0.15 10.34*
c, -3.64% 021 -3.69% 758.75%
c, -1.28%* -0.02 -1.23% 172.15%*
Number of seeds C, -18.71%* -14.43** -11.62 24.98**
per fruit c, 34,98+ 6.70 16.09* 68.05%
c, -8.36 353 1.64 470
Ce -8.53 -9.28 -49.33* 44.95%
Number of fruits Cy -155.08** -40.11%* -248.37** 402.47**
per plant c, -163.20%* 54.03% -288.68** 489.94%
c, -36.73%* -64.04%* -173.84% 151.09%*
c. 9.63 -60.32% -150.54%* 119.08%*
Days to fruit Cy 3.10** -1.32 25.19** 401.93**
maturity (green) c, 2.14% 350+ 16.66* 231.61%*
c, 3,37 10.06%* 24 54 493.15%*
c, -3.51% -4.37% -0.83 43117
Days to fruit c. -2.26% 510+ 1019 136.41%*
maturity (ripe) c, 171 -7.99%* 10.71%* 201.71%
c, -9.03%* 0.06 11.63% 261.91%*
c. -8.08%* -2.07* -6.01%* 114.12%*
Plant height (cm) Cy 6.74* 8.77** -8.02 31.32**
c, 14.71% 7.76% -1.40 4611
c, -13.19%* -9.25%* -4152%% 91.05**
c, 3.70 15.65%* 28.50%* 57.46%*
Plant canopy C: -11.17** -12.90** -10.25* 33.34**
width (cm) c, -4.42 7.73%% -13.76%* 13.34%
c, -24.21%* -13.43%* -28.52%* 92,76
c, -8.31% -9.12% 469 28,91
Yield per plant (g) c. 42749 127,98 579.21% 427.98%*
c, -597.13%* -207.79%* -938.28** 708.01%*
c, -419.54% -313.01% -769.75% 491.52%*
c, -190.63** -161.18** -591.37** 232.47%*

C1= CCA 5XCCA 15, C,=BARI Morich 1xCCA 19, C3=CCA 5XCCA 11, C,=CCA 15XCCA 19, i= additive x additive type gene interaction, j=
additive x dominance type gene interaction and I= dominance x dominance type gene interaction, Significant value of A and B indicates the presence
of i, j and | type of gene interaction. Significant value of C indicates the presence of | type of gene interaction. A significant 2 value indicates the
inadequacy of three parameter model. * P<0.05, ** P<0.01 respectively
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Table 4. Estimates of gene effects for yield and yield contributing traits in chilli using six parameter model

Trait Cross m d h i j | Epistatic Gene action
Daysto < 591+ 028 387 807+ 382+ 49.78%
flowering G, 52.26%* 013 13.46%* 27.10% 467+ 35,61+ Duplicate
¢ 52.70%* 364+ -28.60% -29.30% 324% -10.23% Complementary
c 57.41% -4.66% 23720 -29.00%* 561+ 1752+ Duplicate
Fruit length C 830+ 018 037 157+ 002 138*
(cm) ¢, 6.07+ 097+ 296+ 3.04% 143% 267+ Duplicate
¢ 7464 025 0.71 040 085+ 2864
¢ 7014 006 2.33% 2,044 003 ALT0% Duplicate
Fruit width c 9.25% 0.68% 508% 54T 0.56% 957+ Duplicate
(mm) ¢, 9.14% 0.4 2.28% 227+ 022 -1.95% Duplicate
¢ 9.71% 0,65+ 321w -2.65% 009 8.00%* Duplicate
c 737+ 0.76%* 3.38% 2694 0420 119
Fruit weight < 286" 0,42 0.28 0.58%* 008 064
) G, 302+ 0.35%* 0.68** 040 0.22% 0.65
¢ 3534 013 0,04 016 172w 400%
C 2.50** 0.13 0.97** -0.08 -0.63** 1.38** Complementary
Number of G 61.16** 5.79* 50.67** 31.52** 0.37 1371 Duplicate
seeds per frit Z 7071 719+ .20 1219 8% 4046 Duplcate
¢ 73.68%* 652 -14.60 647 594 11.29
¢ 62.34%* 1.04 -1441% -2153% 214 54,67+
Nu_mber of G 137.70%* -77.97%* 131.39** 53.18** -57.48%* 142.01%* Complementary
‘;’I‘;'rff per G, 125.20% -82.30% 245.86** TL44%* 54,58+ 145.79* Complementary
e 96.31% 18414 136.33% 7307+ 13.66* an
c 131.08%* 13.38* 118.15% 99,85+ 34,98+ -49.16
Days to frut c 4038 0.54 24917 23417 2217 2164 Duplicate
giﬁ;ﬁy G 42.15% 058 -26.63%* -22.33% 069 27.99%* Duplicate
¢ 41.39% -258%* -21.95% -17.85% .71 11,16+ Duplicate
c 38.53% 288% T46% 704+ 043 1492+ Duplicate
Days to fru C 53.71% 150% 1721 1755+ 142* 24907 Duplicate
gﬁigny C 56,47+ 042 -26.86%* 2041+ 314+ 30114 Duplicate
¢ 55.74%* 1245 23,87+ -2061% 454 29,5+ Duplicate
¢ 52.86%* 1.44%+ 5.98%* 413+ 301+ 14.28%* Duplicate
Plant height G 55.07** 4.62%* 22.64%* 23.54%* -1.01 -39.06%* Duplicate
(em) G, 49.01% 334 7.15 8.35% 1123 1531
e 51.95%* 669+ 26,87+ 19.08%* 197 336
c. 66.03%* 020 749 9.16% 597+ -10.19
Plant canopy c 65,93+ 557+ 6.94 13827 0.86 37.89%
width (em) G, 6.7 380" 459 160 166 1055
¢, 64,39+ -10.60% 481 912+ 5.39% 46,77+
c. 69.58%* 7.02% -19.20% 20124 041 39.55%* Duplicate
Yield per C 383.05%* -149.66** 448.37** 23.74 -149.76** 531.73** Complementary
plant (g) G JLIG 2509% 72364 133,36+ 19467 GTLETR Complementary
¢, 331,83+ -69.30% 486.53** 37.19 53,27 695.36%* Complementary
c 319,57+ 15.42 483.21%* 230,56+ 1473 112.26

C;=CCA5 X CCA 15, C2=BARI Morich 1 X CCA 19, C;=CCA5 X CCA1l, C,=CCA 15 X CCA 19. m=mean, d=additive effect, h= dominance

effect, i= additive x additive type gene interaction, j= additive x dominance type gene interaction and I= dominance x dominance type gene
interaction. * P<0.05, ** P<0.01 respectively
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The biparental hybridization between recombinants in early
segregating generation (F,) would produce better genetic
combinations, through which the accumulations of desirable
genes could be achieved for high yield potential in the
individual lines. The other possibilities could be diallel
selective mating system as proposed by Jensen (1970) or the
recurrent selection procedures (Singh and Pawar, 1990) for
the exploitation of non-additive genetic variability.

According to Comstock et al. (1949), use of reciprocal
recurrent selection could improve the traits when both
additive and non-additive gene effects are involved in the
expression of the characters. Heterosis breeding in chilli is
feasible because presence of complementary gene action and
prevalence of the high magnitude of non-additive gene
effects for most of the traits studied. Lippert, (1974) also
observed significant heterosis in his developed crossing chilli
materials but he concluded that additive effects (GCA) were
more important than non-additive (SCA) in explaining
variability among F|'s for different fruit characters. All the
traits examined in the present study have shown complex
genetic behavior. The simple selection procedure in the early
segregating generation may not significantly contribute for
the improvement of these traits. The complex genetic
behavior particularly additive and dominance components
could be successfully exploited in later generation. Therefore,
the selection for the improvement of all these traits
particularly yield per plant should be delayed to the latter
generation of segregating population in chilli.

Taking all together, the modified bulk method of selection
is recommended for varietal improvement of chilli, in which
selection is performed after attaining the homozygosity for
maximum heterozygous loci.

Materials and methods

Plant Materials

Four selected crosses covering 5 selfed parents (Table 1) with
their 4 F;’s, 4 F,’s and 8 backcrosses were used in this study.
The six generations (P, P,, Fy, F,, BC;P; and BC,P,) were
developed in 2006-2007 to 2007-2008.

Experimental design and growing conditions

The present study was conducted at the Research and
Development (R & D) Farm of Lal Teer Seed Limited at
Basan (North 23.9763° and East 090.3539°), Gazipur,
Bangladesh from the period of October 2006 to July 20009.
The soil of the experimental land was clay loam, slightly
acidic in reaction (soil pH=6-6.5) and low in nitrogen
content.

Six generations, Py, P,, F;, F5, BC;P; and BC,P, of all
four crosses were sown in seedling tray at R & D farm of Lal
teer seed limited, Gazipur in September, 2008. Each
treatment was replicated three times using RCB design. The
transplantation of seedlings completed in October 2008.
Raised beds were prepared for transplanting. The width of
raised bed was 1.5 meter. Plant to plant distance was 50 cm
and row to row distance was 70 cm. Bed to bed distance was
1.0 meter that was used as drain.

Data collection and analysis
The number of plants selected for data recording per cross

were 10 for Py, 10 for Py, 10 for F; 90 for F,, 35 for BC,P;
and 35 for BC,P, in each replication. The plants were tagged

randomly at flowering stage and data were taken from these
selected plants. To find out the presence of gene interaction
scaling test and joint scaling test were performed following
the method of Mather and Jinks, (1982) and Cavalli, (1952),
respectively. The three-parameter model of Jinks and Jones,
(1958) was used to test the adequacy of the additive-
dominance model in the absence of non-allelic gene
interaction and the six-parameter model of Hayman (1958)
and Jinks and Jones, (1958) were used to estimate various
gene effects including the non-allelic interaction.
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