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ABSTRACT

Chilli is an important cash crop in Bangladesh but average
yield is very low (0.89 t ha™') and genetic potentiality of
Bangladeshi chilli landraces for hybrid variety development
has not been evaluated. The objective of this study was to find
out heterotic behavior following Gardner and Eberhart model
(1966) I1. Six different homozygous divergent parents CCA 2,
CCA 5, BARI Morich 1, CCA 11, CCA 15 and CCA 19 were
used to estimate heterosis. A significant amount of heterosis
was present in yield and yield contributing traits. Estimate
of variety heterosis for yield per plant was significantly
positive in CCA 5 and BARI Morich 1. In BARI Morich 1,
the significant and positive variety heterosis for yield per
plant was associated with significant and positive estimates of
heterosis for number of fruits per plant and number of seeds
per fruit, suggesting that these yield traits contributed to the
final heterosis manifested through yield. IndigenousX exotic
crosses showed significant amount of heterosis. It is possible
to emphasize indigenous X exotic crosses for good fruit yield,
particularly to be used as commercial hybrids. Hybrids of
BARI Morich 1x CCA 19 and CCA 5xBARI Morich 1 showed

better performance.
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INTRODUCTION

eterosis is an important avenue for

increasing yield and other economic traits
in capsicum peppers (Joshi, 1986). Chilli
(Capsicum annuum L.) is a diploid (2n=24) species
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RESUMEN

El chile es un cultivo comercial importante en Bangladesh
pero su rendimiento promedio es muy bajo (0.89 t ha ') y
la potencialidad genética de las variedades nativas de chile
de Bangladesh para desarrollar variedades hibridas no se
ha evaluado. El objetivo de este estudio fue conocer el com-
portamiento heterético siguiendo el modelo de Gardner y
Eberhart (1966) II. Seis diferentes padres divergentes ho-
mocigéticos CCA 2, CCA 5, BARI Morich 1, CCA 11, CCA
15 y CCA 19 se usaron para estimar la heterosis. Hubo una
cantidad significativa de heterosis en el rendimiento y las
caracteristicas que contribuyeron al rendimiento. La estima-
cién de la heterosis varietal para rendimiento por planta fue
significativamente positiva en CCA 5 y BARI Morich 1. En
BARI Morich 1, la heterosis varietal significativa y positiva
para el rendimiento por planta se asocié con las estimacio-
nes significativas y positivas de heterosis para el niamero de
frutos por planta y el nimero de semillas por fruto, sugi-
riendo que estos rasgos de rendimiento contribuyeron a la
heterosis final manifiesta a través del rendimiento. Las cru-
zas nativasX exdticas mostraron una cantidad significativa
de heterosis. Se puede enfatizar las cruzas nativas X exéticas
para un buen rendimiento del fruto, particularmente si se
usan como hibridos comerciales. Los hibridos de BARI
Morich 1XCCA 19 and CCA 5XBARI Morich 1 mostraron

un mejor rendimiento.

Key words: Cﬂp:z'cum annuum L., cruza nativo Xexdtico, ren-

dimiento
INTRODUCCION

a heterosis es una via importante para au-
mentar el rendimiento y otras caracteristi-
cas econémicas en los pimientos capsicum
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and genetically self-pollinated and chasmogamous
crop whose flowers open only after pollination
(Lemma, 1998), and 2 to 96 % out-crossing was
observed under open pollination (Tanksley, 1984;
Pickersgill, 1997; AVRDC, 2000). Cross-pollination
is caused by bees, by thrips and ants to a limited scale
and rarely by wind (AVRDC, 2000).

Landrace varieties as parents show high heterosis
and the fruit quality is higher than those of the
landrace parents; besides, they show a rather good
shape, smooth skin and large fruits (Milerue ez
al., 2000). Expression of heterosis in F; hybrids of
Capsicum species depends upon parents, which may
be selected based on plant vigor, fruit size and yield
(Greenleaf, 1947). According to Melchinger (1999),
starting with genetically divergent populations
as heterotic groups has advantage of maximum
exploitation of heterosis and hybrid performance.
Higher efficiency of inter-population improvement
leads to superior hybrids by using divergent rather
than genetically similar heterotic groups (Melchinger
and Gumber 1998; Reif ezal., 2007). Genetic diversity
between parents, recognized as a requirement for
maximal expression of heterosis, has probably arisen
through diversity in origin (geographical separation),
in ancestral relationships, in gene frequencies or in
morphological traits (Virmani, 1996).

The chilli landraces of Bangladesh are
heterogeneous, serve as a reservoir of genetic
variability for plant breeder and have survived
hundreds of years through human and natural
selection. Landrace crops are grown for long periods
of time within a given farming system, have high
capacity to tolerate local biotic and abiotic stresses
and show high yield stability and intermediate yield
levels under low-input agricultural systems (Zeven,
1998). Chilli landraces are selected by farmers due
to their important agronomic and horticultural traits
(heat level, fruit size and color, early maturity) and
as a result of natural selection, are well adapted to
the specific environment. Landraces of Bangladesh
are grown in different confined areas and genetically
distinct from each other. The local chilli landraces
are City morich, Bindu, Balijuri, Diapara, Jagri,
Kolabari, Abhaguz, Bogra local, Hathazari local,
Halda, Comilla local, Chittagong, Naga, Bain,
Kantai, Mota-morich, Lomba-morich, Ausa marich,
Akashi, Matal, Kala morich, Ausadhebra, Shamali,
Shikharpuri, Dhani morich and Surjamukhi
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(Joshi, 1986). El chile (Capsicum annuum L.) es
una especie diploide (2n=24) y un cultivo gené-
ticamente auto-polinizado y chasmégamo cuyas
flores se abren sélo después de la polinizacién
(Lemma, 1998), con 2 a 96 % de cruzamiento
bajo polinizacién libre (Tanksley, 1984; Pickers-
gill, 1997; AVRDC, 2000). La polinizacién cru-
zada es causada por abejas; por hormigas y trips
a una escala limitada y rara vez por el viento
(AVRDC, 2000).

Las variedades nativas como padres muestran
heterosis alta y la calidad del fruto es mayor que la
de los padres; ademds, muestran una forma bastan-
te buena, piel suave y frutos grandes (Miller ez al.,
2000). La expresién de heterosis en los hibridos F1
de especies de Capsicum depende de los padres,
que se pueden seleccionar con base en el vigor de
la planta, tamano y rendimiento del fruto (Green-
leaf, 1947). Segin Melchinger (1999), empezar
con poblaciones genéticamente divergentes como
grupos heteréticos es una ventaja para la explo-
tacién mdxima de la heterosis y rendimiento del
hibrido. Una mayor eficiencia en el mejoramien-
to inter-poblacional conduce a hibridos superio-
res usando grupos divergentes en lugar de grupos
heteréticos genéticamente similares (Melchinger y
Gumber 1998; Reif ez al., 2007). La diversidad ge-
nética entre los padres, reconocida como requisito
para la mdxima expresién de la heterosis, proba-
blemente surgi6 a través de la diversidad de origen
(separacidon geogréfica), en relaciones ancestrales,
en frecuencias génicas o en rasgos morfolégicos
(Virmani, 1996).

Las variedades nativas de chile de Bangladesh
son heterogéneas, sirven como reservorio de la
variabilidad genética para el fito-mejorador y
han sobrevivido cientos de anos mediante la se-
leccién natural y humana. Los cultivos de razas
nativas son por periodos largos de tiempo den-
tro de un sistema agricola, tienen capacidad alta
para tolerar estreses locales bidticos y abiéticos y
muestran alta estabilidad en rendimiento y niveles
intermedios de rendimiento en sistemas agricolas
de bajos insumos (Zeven, 1998). Los agricultores
seleccionan las variedades nativas de chile por sus
importantes caracteristicas agrondmicas y hortico-
las (nivel de calor, tamafo y color del fruto, ma-
durez precoz) y debido a la seleccién natural, se
adaptan bien al entorno especifico. Las variedades
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(Khaleque, 1992; Rashid, 1999), which are cultivated
throughout the year.

Average green chilli yield was 1.69 t ha™" during
2010-2011 (BBS, 2011), which is lower than the 1.59
t ha™" (dried chilli) obtained in India during 2011-
2012 (MoA, 2012). Developing hybrid varieties with
desirable qualities could reverse the low productivity
trend, but heterosis in chilli has not been reported
yet in Bangladesh. Therefore, the objective of this
study was to estimate heterosis among six parents of
chilli (Capsicum annuum L.).

MATERIALS AND METHODS
Experimental site and soil characteristics

This experiment was carried out at the Research and
Development Farm of Lal Teer Seed Limited (23.9763° N and
090.3539° E), Gazipur, Bangladesh, from October 2007 to July
2009. The soil was clay loam, slightly acidic (soil pH 6.0 to 6.5)

and low in nitrogen content.
Plant materials

Chilli genotypes CCA 2 (P1), CCA 5 (P2), CCA 15 (P5) and
CCA 19 (P6) were Bangladeshi landraces, BARI Morich 1(P3)
released by BARI, Bangladesh (center of origin Sri Lanka) and
CCA 11 (P4) (collected from Thailand), were crossed in a diallel
mating system excluding the reciprocals in winter season 2007-
2008. The six genotypes were supplied by Lal Teer Seed Limited,
Bangladesh. In the next winter season (2008-2009), all the six

parents and their 15 F1’s were studied.
Seed sowing, cultivation and crossing

In 2007-2008, the parental materials were sown on
September 26, 2007 in seedling trays and transplanted into
the field on November 3, 2007. Crossing was done in a 6X6
diallel design excluding reciprocals between December 2007 and
April 2008. The mature F; fruits were harvested and dried and
seeds were threshed and stored in a gene bank. In 2008-2009,
the seeds of six parents and their 15 F’s were sown in seedling
trays on September 10, 2008. Seedlings age of 4 to 5 leaves were
transplanted to the field on October 16, 2008. Raised beds 1.5
m width were prepared for transplanting; plant to plant distance
was 50 cm, row to row distance 70 cm and bed to bed distance
1.0 m which was used as drain. The experimental design was
randomized complete block with three replications and the

experimental unit was 3.5 mX1.5 m.

nativas de Bangladesh se cultivan en diferentes
dreas confinadas y genéticamente distintas entre
si. Las variedades nativas de chiles son City mo-
rich, Bindu, Balijuri, Diapara, Jagri, Kolabari,
Abhaguz, Bogra local, Hathazari local, Halda,
Comilla local, Chittagong, Naga, Bain, Kantai,
Mota-morich, Lomba-morich, Ausa marich, Akas-
hi, Matal, Kala morich, AusadDebra, Shamali,
Shikarpuri, Dhani morich y Surjamukhi (Kha-
leque, 1992; Rashid, 1999), que se cultivan todo
el afo.

El rendimiento promedio de chile verde fue
1.69 t ha~! durante 2010-2011 (BBS, 2011), menor
21.59 ¢ ha™! (chile seco) obtenido en la India du-
rante 2011 -2012 (Ministerio de Agricultura, 2012).
El desarrollo de variedades hibridas con cualidades
deseables podria revertir la tendencia hacia la baja
productividad, pero la heterosis en el chile no se ha
reportado atin en Bangladesh. Por tanto, el objetivo
de este estudio fue estimar la heterosis entre seis
progenitores de chile (Capsicum annuum L.).

MATERIALES Y METODOS
Sitio del experimento y caracteristicas del suelo

Este experimento se llevé a cabo en la Estacién de Inves-
tigacién y Desarrollo de Lal Teer Seed Limited (23.9763° N y
090.3539° E), Gazipur, Bangladesh, de octubre 2007 a julio
2009, El suelo es franco arcilloso, ligeramente dcido (pH del sue-

lo 6.0 2 6.5) y bajo contenido de nitrégeno.
Materiales vegetales

Los genotipos de chile CCA 2 (P1), CCA 5 (P2), CCA
15 (P5) y ACC 19 (P6) fueron variedades nativas de Bangla-
desh, BARI Morich 1 (P3) liberado por BARI, Bangladesh
(centro de origen Sri Lanka) y CCA 11 (P4) (obtenido en
Tailandia), se cruzaron en un sistema de apareamiento dia-
lelo excluyendo los reciprocos en la temporada de invierno
2007-2008. Los seis genotipos fueron suministrados por Lal
Teer Seed Limited, Bangladesh. En la siguiente temporada de
invierno (2008-2009) se estudiaron los seis progenitores y sus
15 F’s.

Siembra de semillas, cultivo y cruzas

En 2007-2008, los materiales progenitores se sembra-

ron el 26 de septiembre de 2007 en bandejas de pldntulas y
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Data analysis

Components of heterosis in a diallel cross were estimated
according to the Gardner and Eberhart (1966) model II. The
analysis was performed on individual environments using the
DIALLEL-SASO5 program (Zhang et al., 2005). The linear
model (Zhang ez al., 2005) was:

Yy =, +0.5(v; + 0, )+ k(h+h+h; +5)

where ¥;=mean of the cross between the ith and jth parental
populations, u,=mean of all parental populations, v;=varietal
effects of parental population I, v;=varietal effects of parental
population j, A=average heterosis contributed by all parental
populations used in crosses, A, =average contributions of
individual parental population 7 to the expression of heterosis,
h;=average contributions of individual parental population j
to the expression of heterosis, slj:speciﬂc heterosis (specific
combining ability, SCA) that occurs when parental population
i is crossed to parental population j, #=0 when 7=j and k=1

when i#;.
REsuLTS AND DI1SCUSSION
Analysis of variance due to heterosis

The variances due to heterosis were significant for
days to 50 % flowering, fruit length, fruit weight,
number of seeds per fruit, number of fruits per plant
and yield per plant (Table 1). These results suggested
the presence of non-additive gene effects for these
characters. Variation due to heterosis (overall
heterosis) was partitioned into average, variety and
specific heterosis.

Significant average heterosis (parents vs. F;) of
days to 50 % flowering, fruit length, fruit weight,
number of fruits per plant, and yield per plant,

se trasplantaron al campo el 3 de noviembre de 2007. El
cruzamiento se realiz6 en un diseno dialelo 6X6 excluyendo los
reciprocos entre diciembre de 2007 y abril de 2008. Los frutos
maduros F; se cosecharon y secaron y las semillas se trillaron y
almacenaron en un banco de genes. In 2008-2009, las semillas
de seis padres y sus 15F,’s se sembraron en bandejas para pldn-
tulas el 10 de septiembre, 2008. Las pldntulas a la edad de 4 a 5
hojas se trasplantaron al campo el 16 de octubre de 2008. Para
el trasplante se prepararon camas elevadas de 1.5 m de ancho, la
distancia de planta a planta fue 50 cm, de hilera a hilera 70 cm
y de cama a cama 1.0 m, la cual se usé como drenaje. El disefio
experimental fue bloques completos al azar con tres repeticio-

nes y la unidad experimental fue 3.5 mX1.5 m.
Andlisis de datos

Los componentes de la heterosis se estimaron en una cruza
de dialelo de acuerdo con el modelo IT de Gardner y Eberhart
(1966). El andlisis se realizé en ambientes individuales usando
el programa DIALLEL-SASO5 (Zhang ez al., 2005). El modelo
lineal (Zhang et al., 2005) fue:

Y=, +0.5(0; + 0, )+ k(h+h+ b +5)

donde Yj;=media de la cruza entre el i-ésimo y el j-ésimo
de poblaciones parentales, @,=media de todas las pobla-
ciones parentales, v;=efectos varietales de la poblacién pa-
rental I, vj=efectos varietales de la poblacién parental j,
h=heterosis promedio aportada por todas las poblaciones
parentales utilizadas en los cruzamientos, /;=aportaciones
promedio de la poblacién parental individual / para la ex-
presién de la heterosis, laj=aportaciones promedio de la
poblacién parental individual j para la expresion de la hete-
rosis, 5;;=heterosis especifica (aptitud combinatoria especifi-
ca, ACE) que ocurre cuando la poblacién parental 7 se cruza
con la poblacién parental j, #=0 cuando i=j y k=1 cuando

i#].

Table 1. Values for heterosis of yield parameters in F; generation of chilli.
Cuadro 1. Valores para la heterosis de los pardmetros de rendimiento en la generacién F, de chile.

- Days to 50 %
Source of variation

Fruit length  Fruit weight

Number of Number of fruits

Yield per plant (g)

flowering (cm) (g seeds per fruit per plant
Heterosis 109.58** 0.90** 1.12%* 547.24** 12119.29** 164847.81**
Average heterosis 146.69** 1.43%* 0.40** 1.45 61317.39** 1120520.16**
Variety heterosis 66.73** 0.49** 1.48** 855.78** 7063.76** 47160.47**
Specific heterosis 129.26** 1.07** 1.00** 436.47** 9461.47** 124043.85**

*p=<0.05. *p=0.01.
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showed heterosis. Variety heterosis was estimated
to judge overall contribution of a variety to its array
heterosis. The variance due to variety heterosis was
significant for days to 50 % flowering, fruit length,
fruit weight, number of seeds per fruit, number
of fruits per plant and yield per plant. This result
indicated the differences among the parental arrays
for the heterosis of these characters (Table 1).

Importance of heterosis among crosses was
assessed by variances due to specific heterosis which
were significant for days to 50 % flowering, fruit
length, fruit weight, number of seeds per fruit,
number of fruits per plant and yield per plant. The
results related to variance of different components
of heterosis indicated that each significantly
contributed to the total heterosis of the crosses.
Souza and Maluf (2003) observed significant mean
heterosis, varietal heterosis and specific heterosis
components obtained from the Gardner-Eberhart
(1966) analysis in number of seeds per fruit;
however, mean heterosis was not significant in
total fruit yield in Capsicum chinense. The varietal
heterosis component of total fruit yield was not
significant either, indicating that there were no
significant differences among hybrid arrays of the
different parental lines. The significance of the
specific heterosis component in yield indicated
that there are specific hybrid combinations with
a high degree of heterosis. Therefore, in spite of
the significance of the parental effects, the per se
parental performance is not a good indicator of
the hybrid total yield. The sum of the squares of
all heterosis components contributed significantly
to the treatment sum of the squares, showing
the importance of non-additive genetic effects
(dominance or epistasis) for the expression of
number of seeds per fruit.

Variety heterosis of the parents

Among the six parents, only CCA 5 and BARI
Morich 1 had significant positive estimates of yield
per plant (Table 2) and significant positive estimates
of heterosis for number of fruits per plant was
expressed in BARI Morich 1, suggesting that this
yield contributing trait contributed to the final
heterosis observed through yield. Fruit weight played
a significant role in parent CCA 5 by contributing
significant variety heterosis in yield per plant. A

REesurranos y DiscusioN
Anilisis de varianza debido a la heterosis

Las variaciones debidas a la heterosis fueron signi-
ficativas para dias a 50 % de floracién, longitud del
fruto, peso del fruto, nimero de semillas por fruto,
numero de frutos por planta y rendimiento por plan-
ta (Cuadro 1). Estos resultados sugieren la presencia
de efectos de genes no aditivos para estos caracteres.
La variacién debida a la heterosis (heterosis general)
se reparti6 en heterosis promedio, heterosis varietal y
heterosis especifica.

La heterosis promedio significativa (padres uvs.
F)) para dias a 50 % de floracién, longitud del fruto,
peso del fruto, nimero de frutos por planta, y rendi-
miento por planta, mostraron heteroris. La heterosis
varietal se estimé para determinar la contribucién ge-
neral de una variedad a su heterosis matriz. La varian-
za debido a la heterosis varietal fue significativa para
dias a 50 % de floracién, longitud del fruto, peso del
fruto, ndmero de semillas por fruto, ndmero de fru-
tos por planta y rendimiento por planta. Este resulta-
do indico las diferencias entre las matrices parentales
para la heterosis de estos caracteres (Cuadro 1).

La importancia de la heterosis entre cruzamientos
fue evaluada por variaciones debidas a la heterosis es-
pecifica que fueron significativas para dias a 50 % de
floracion, longitud del fruto, peso del fruto, niimero
de semillas por fruto, nimero de frutos por planta y
rendimiento por planta. Los resultados relacionados
con la variacién de los diferentes componentes de la
heterosis indicaron que cada uno contribuyé signifi-
cativamente a la heterosis total de los cruzamientos.
Souza y Maluf (2003) observaron heterosis media
significativa, heterosis varietal y heterosis especifica
obtenidos del andlisis de Gardner-Eberhart (1966)
sobre el nimero de semillas por fruto; sin embargo, la
heterosis media no fue significativa en el rendimien-
to total del fruto en Capsicum chinense. El compo-
nente de heterosis varietal del rendimiento total del
fruto no fue significativo tampoco, indicando que
no hubo diferencias significativas entre las matrices
hibridas de las diferentes lineas progenitoras. La sig-
nificancia del componente heterosis especifica en el
rendimiento indicé que hay combinaciones hibridas
especificas con un alto grado de heterosis. Por tanto,
a pesar de la importancia de los efectos parentales, el
rendimiento parental per se no es un buen indicador
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Table 2. Estimate of variety (hi) heterosis for yield parameters of chilli.
Cuadro 2. Estimacién de la heterosis varietal (hi) para los pardmetros de rendimiento de chile.

Fruit Fruit

Number of Number of

o . . .
Parents Dzys t© .50 o length width Frﬁit( ) seeds per fruits per Plan(t he)xght Yieldt F() e)r
owering (cm) (mm)  “eisht (8 fruit plant cm plant (g
CCA 2 (P1) —1.89 0.33** 0.16 0.16 —0.58 15.32** —3.08* —14.93
CCA 5 (P2) —2.47 —0.07 —0.27 0.29** 0.47 1.16 0.90 57.99**
BARI Morich 1 (P3) 5.28%* —0.16 0.09 0.11 14.97** 45.59** 5.07** 146.69**
CCA 11 (P4) —3.64 —0.07 —0.38 —0.90** —21.53%  —27.40* —-1.27 —66.55**
CCA 15 (P5) 2.11 0.35** 0.71* 0.52** 4.49* —50.65** 2.24 —94.62**
CCA 19 (P6) 0.61 —0.38** —0.31 —0.18* 2.18 15.98** —3.87** —28.57*

*p<0.05. **p=<0.01.

significant positive estimate of number of seeds
per fruits and plant height also was observed in
BARI Morich 1. Souza and Maluf (2003) reported
a significant positive and negative variety heterosis
in seeds number per fruit, which is similar to the
present result, but they found no parent significance
for total fruit yield.

Specific heterosis of the crosses

Crosses P2XP3 and P3XP6 showed significant
heterosis in fruit yield per plant and yield per plant,
but in cross P3XP6 only number of seeds per fruit
was significant (Table 3). These results are consistent
with those obtained by Souza and Maluf (2003) who
reported that 7 out 10 crosses were significant for
specific heterosis in total fruit yield.

Top two yields per plant were obtained in cross
P3XP6 (898.87g) and P2XP3 (833.63 g) (Table 4).
In these two crosses parent BARI Morich 1 (Parent 3)
was common, CCA 5 (Parent 2) and CCA 19 (Parent
6) were indigenous (Bangladesh) and BARI Morich 1
(Parent 3) was exotic (Sri Lanka). Indigenous X exotic
crosses showed significant heterosis and they could
be used for good fruit yield, as commercial hybrids,

del rendimiento total del hibrido. La suma de los
cuadrados de todos los componentes de la heterosis
contribuyé significativamente a la suma del cuadra-
do de los tratamientos, mostrando la importancia
de los efectos genéticos no aditivos (dominancia o
epistasis) para la expresion de nimero de semillas
por fruto.

Heterosis varietal de los padres

Entre los seis padres, sélo CCA 5 y BARI
Morich 1 tuvieron estimaciones significativas po-
sitivas de rendimiento por planta (Cuadro 2) y las
estimaciones significativas positivas de heterosis
por numero de frutos por planta se expresaron
en BARI Morich 1, sugiriendo que este rendi-
miento contribuyé con caracteristicas aportadas
a la heterosis final observada a través del rendi-
miento. El peso del fruto tuvo una funcién im-
portante en el padre CCA 5 aportando heterosis
varietal significativa en el rendimiento por planta.
También se observé una estimacién significativa
positiva del nimero de semillas por fruto y altu-
ra de la planta en BARI Morich 1. Souza y Maluf
(2003) reportaron una heterosis varietal positiva y

Table 3. Estimate of specific heterosis for different yield parameters of chilli.
Cuadro 3. Estimacion de heterosis especifica para los diferentes pardmetros de rendimiento de chile.

Days to 50%

Cross Fruit length (cm)

Number of seeds

Number of fruits Plant canopy

Yield per plant (g)

flowering per fruit per plant width (cm)
P2XxP3 —6.18** —-0.06 —1.84 38.24** —-6.77* 54.18**
P3XP6 2.40 0.10 5.14* 44 .82%* 0.73 176.16%*

*p=<0.05. **p=0.01. P2=CCA 5; P3=BARI Morich I; P6=CCA 19.
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Table 4. Mean of parents and crosses of different yield parameters of chilli.
Cuadro 4. Media de padres y cruzas de diferentes parimetros de rendimiento de chile.

Parents and F; Days to 50 % flowering

Number of fruits per plant Yield per plant (g)

CCA5(2) 37.67%x1.45
BARI Morich 1 (3) 36.33%£1.45
CCA 19 (6) 48.33%2.03
P2XP3 37.00x1.73
P3XP6 54.00%2.31

141.10+4.65 313.67+10.20

82.13%3.52 245.47+10.21
136.70+4.04 373.30x 9.89
265.67*4.61 833.63+14.66
284.87+4.51 898.87+13.41

P2=CCA 5; P3=BARI Morich 1; P6=CCA 19. Values are means * standard error % P2=CCA 5; P3=BARI

Morich 1; P6=CCA 19. Los valores son medias * error estdndar.

as well as for developing hybrid varieties. In hybrids
among Asian lines there is high heterosis, indicating
genetic diversity and potential for improving hot
pepper using genotypes from different regions, along
with elite inbred lines from local cultivars (Marame
etal., 2009).

The high heterosis observed in this study suggests
the usefulness of using genetically diverse germplasm
in a breeding program. This is in agreement with
the observations of Gill ez 2/. (1973) and Shifriss and
Sacks (1980) who reported that genetic divergence
of the parents in Capsicum species is highly related
to the heterosis of the F;. Very closely or distantly
related parents showed low heterosis, but crosses
between parents of intermediate divergence classes
tended to show higher heterosis effect for fruit yield,
fruit length and fruit weight (Geleta ez al., 2004) and
large heterosis.

CONCLUSION

Bangladeshi land races have genetic potential for
developing hybrid. This potentiality can be explored
by crossing it with exotic Asian genotypes.
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