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INTRODUCTION

Knowledge about the relative efficiency of different breeding methods may 
greatly help plant breeders in selecting a better method to be adopted in a particular crop 
(Adnan et al., 2011). In cowpea cultivation of Sri Lanka there are farmer grown cultivars 
with some good attributes such as drought tolerance, better taste, elasticity of growth 
pattern according to the rainfall changes, yet the yield performances were at poor level. 
So there is a demand for high yielding cowpea varieties with better adaptability. 
(Millawithanachchi et al, 2012).

Hence, an efficient breeding method to develop adaptable cowpea varieties for 
the farmer field conditions is required. Therefore, this study was conducted with the 
objectives of comparing three breeding methods at F4, F5 and F6 generations based on 
the mean performance and genetic parameters and other selected traits using two cross 
combinations of cowpea.

F3, F4, F5 and F6 generations were advanced with a series of trials following 
pedigree method (PM), modified bulk method (MB) and Single Seed Descent (SSD) 
method using two cross combinations of four distinct parents of cowpea, CP 19 X Waruni 
(cross 01) and CP20 X CP22 (cross 02) at the Grain Legumes and Oil Crops Research 
and Development Centre (GLORDC) at Angunakolapellessa, Sri Lanka starting from 
2011 yala. From F2 to F5 in PM 100 progeny lines were derived from respective 
previous population following within and between line selections. SSD method followed 
for the two populations from F2 to F4 and F5 generations were established as the progeny 
lines in both crosses. In modified bulk method (MB) F3 and F4 bulk populations were 
established with the bulked seed samples from superior 5% of selected plants of the F2 
and F3 respectively. Hundred plants were established as lines in the F5 generation 
selected from F4. Ten best lines of each F5 generation of three breeding methods belong



to  tw o crosses w ere selected  based on the visual selection s by breeders and farm ers. T he  

ten best lines selected  from each  o f  the three breeding m ethods a lon g  w ith  the parents o f  

the relevant crosses and three standard ch eck s w ere evaluated for their perform ance. T w o  

separate experim ents w ere conducted  for the tw o  crosses. Each experim ent w as laid out 

in a R C B D  w ith three replicates, at G LO R D C .

D ata w ere recorded on plant height at maturity, number o f  peduncles per plant, number o f  

pods per plant, num ber o f  seed s per pod, average length o f  pod, hundred seed  w eight and 

y ie ld  per plant in F4, F5 and F6 generations. Phenotypic (V p) and G enotyp ic (V g )  

variances and the G enotypic (G C v) and phenotypic (PC v) co effic ien ts  o f  variation, 

heritability broad sen se (H b) and gen etic  advance (G A ) w ere estim ated separately for  

each se lection  m ethod per each cross at F4, F5 and F6 populations.

R esults indicated that for the plant height character S S D  populations have  

retained m ore gen etic  variability in F4 and F5 com pared to those developed  by other tw o  

m ethods due to  le ss  selection  pressure on the S S D  population than the pedigree and M B  

m ethod populations. In F6 PC v and G C v w ere reduced in S SD  com pared to the other tw o  

m ethods due to the selection  pressure at F5 generation. High leve l o f  G C v and PC v o f  

plant h eigh t indicated that it is h igh ly  variable character. Though it has recorded high Hb, 

due to  lo w  to  m oderate nature o f  G A  fixab le additive gene effects  are lo w  for this  

character. The results w ith  h igher G C v, PC v Hb and G A  at early generations indicate  

considerable proportion o f  additive or additive x  additive gene e ffects  ex ist for pods per 

plant character and additive e ffec ts  o f  th is character can be fixed  by  early selection . 

A ccord in g  to Kurer, 2007 , pods per plant is the m ajor com ponent o f  seed  y ie ld  am ong  

m any com ponents. T his trait can b e im proved by sim ple selection . S S D  m ethod recorded  

the h igh est variability for pod length character w ith  higher G C v, PC v and Hb and other  

tw o  m ethods recorded m oderate to  lo w  G C v, PC v and high Hb in early generations. 

Seed s per pod, G C v, PC v and Hb w ere h igh  to m oderated for all the m ethods in F4. A t 

F6 level S SD  m ethod recorded lo w  G C v and m oderate PCv. M B  and ped igree m ethods  

recorded m oderate G C v w h ile  H b w as high for pedigree and S S D  m ethods.

PC v and G C v o f  seed  w eigh t w ere  m oderate for all the m ethods and high H bs  

w ere recorded by all the m ethods at F4. A ll the m ethods recorded low  G A  values. S S D  

has recorded the h ighest va lues for G C v, PC v and Hb w ith higher G A  as % o f  m ean for 

y ie ld  per plant w h ile  pedigree and M B  m ethods recorded m oderate va lu es for G C v and  

PC v and higher va lu es for PC v in F4 and sim ilar pattern for S S D  in F5. T he other tw o  

m ethods recorded lo w  GCv and high P C v a long w ith  low  G A . For the y ie ld  per ha  

character S S D  w as the h ighest variability recorder for G C v, PC v in F6 for both crosses.



According to genetic parameters o f the 3 methods the highest variation was observed 

with SSD method due to low selection pressure incurred compared to that in the other 

two methods at F2, F3 and F4 levels. At F6 level evaluations with equal number of lines 

per method at same trial, SSD selected lines performed as well as those from other two 

methods and resulted in better GA values than with the other two methods. Therefore, 

SSD can be identified as a better method with low cost compared to the other two 

methods tested.

Highest variation was observed with SSD method in F4 and F5 generations due 

to low selection pressure exerted on SSD populations. SSD selected lines also performed 

well and resulted in better GA values in comparisons to other two methods at F6 

generation. Since the SSD method has not reduced the GA up to F6 level, SSD can be 

identified as a better method with low cost compared to the other pedigree and modified 

bulk methods to advance cowpea populations without losing genetic variability at early 

generations.
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