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COMBINING ABILITY ANALYSIS IN LINSEED ( Linum usitasissimum L.) 

Avinash B. Ghige', Beena M. Nair?, Kshama M. Shah®, Nitin D. Dadas* and Amey P. Jambulwar® 

ABSTRACT 

Evaluation of combining ability was done by using 34 lines and 3 testers in a line 
x tester mating design to developed 102 crosses in linseed during rabi 2018-19. In rabi 2019- 
20, a total of 139 entries (37 parents + 102 F,) were evaluated in Randomized Block Design 
at farm of AICRP on linseed and mustard, College of Agriculture, Nagpur. The observations 
were recorded on days to 50 % flowering, days to maturity, plant height (em), number of 
branches plant”, number of capsules plant”, 1000 seed weight (g), seed yield plant® (g), 
budfly infestation (%) and alternaria blight infestation (%). The analysis of variance to test 
the significant differences in the mean values of 2019-20 revealed that highly significant 
differences existed among genotypes for all nine quantitative characters. Mean squares due 
to line were significant for all the characters except days to maturity, number of branches 
plant", budfly infestation (%) and 1000 seed weight. The mean squares due to testers were 
significant for all the characters except days to maturity, number of branches plant, number 
of capsules plant”, alternaria blight infestation (%) and seed yield plant”. Mean squares 
due to line x tester interactions were significant for all the characters except number of 
branches plant', budfly infestation (%) and 1000 seed weight. Five parents viz., NL 451, NL 
442, NL 441, NL 371 and NL 435 possessed positive significant GCA effects for seed yield 
plant'. But none of these parents possessed high mean performance for seed yield plant™. 
Hence, these parents can be used in hybridization. The parents NL 351 and NL 450 possessed 
higher mean performance for seed yield plant™ hence can be utilized in varietal development 
programme. Significant negative SCA effect for seed yield plant” was displayed by the 
crosses NL 448 x T 397, NL 436 x PKV NL 260, NL 351 x LSL 93, NL 439 x PKV NL 260, NL 452 
x T 397,NL 351 x T397 and NL 457 x T 397. The presence negative SCA effects for seed yield 
plant"in the crosses indicated the predominant role of additive gene action for yield 
components. 
(Key words: Linsced, combining ability, GCA, SCA) 

NTRODUCTION 

Linseed (Linum usitatissimum L.) belongs to genus 
Linum of the family Linaceae. It is commonly known as “alsi” 

or ‘Tisi’. The somatic chromosome number of the cultivated 

species is 2n = 30. Combining ability studies provide useful 
information for selection of good combiners, which are 

expected to give high performance in their crosses 

and progenies.Nature and magnitude of combining ability 
effects help in identifying superior parents and their 
utilization in further breeding programme. Keeping this 
background in view, the present study was undertaken. 

MATERIALS AND METHODS 

The experimental material comprised of 34 lines 

crossed in line x er fashion to obtain 102 

crosses during rabi 2018-19. These 102 crosses along with 

and 3 tes 

37 parents were grown in Randomized Block Design in two 

replications with the spacing of 30 cm x 5 cm during rabi 

2019-20 at farm of AICRP on linseed and mustard, College 

of Agriculture, Nagpur. Five plants were taken randomly 

from each plot for recording the observations. Observations 

were recorded for nine quantitative characters viz.,Days to 

50% flowering (on plot basis), days to maturity (on plot 

basis), plant height (cm), number of branches plant', number 

of capsules plant”’, 1000 seed weight (g), seed yield plant’ 

(g), budfly infestation (%), alternaria blight infestation (%). 

The combining ability analysis was carried out as per 

standard method given by Kempthrone (1957) and ANOVA 

as per Panse and Sukhatme (1954). 

RESULTS AND DISCUSSION 

Data regarding analysis of variance for combining 

ability has been presented in Table 1. Mean squares due to 

1,3,4,5. P.G. Students, Agricultural Botany Section, College of Agriculture,Nagpur 

2 Linseed Breeder, AICRP on Linseed and Mustard, College of Agriculture, Nagpur
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line were significant for all the characters except days to 

maturity, number of branches plant', budfly infestation (%) 

and 1000 seed weight indicating substantial genetic 

variability for general combining ability among lines. The 

mean squares due to testers were significant for all the 

characters except days to 50% flowering, number of branches 

plant’, number of capsules plant’, alternaria blight 

infestation (%) and seed yield plant’ indicating the 

considerable genetic variability for general combining ability 

among testers. The line x tester interactions were significant 

for all the characters except number of branches plant’, 

budfly infestation (%) and 1000 seed weight indicating 

genetic variability for specific combining ability among 

crosses. The significant mean squares for line, tester and 

lines x testers were also observed by Prasad er al. (2014), 

Jadhav et al.(2011)and Upadhyay et al.(2019). Significance 

of mean squares indicates significant variation among 

crosses for combining ability hence allows the estimates of 

gea and sca effects. 

The data regarding SCA effects of lines and testers 

were estimated for nine characters presented in Table 2. 

SCA effects of crosses for all characters except number of 

branches plant”, 1000 seed weight (gm) and budfly 

infestation (%) calculated and data are presented in Table 4. 

The SCA effect of crosses for number of branches plant’, 

budfly infestation (%) and 1000 seed weight (g) was not 

estimated as its respective mean square due to Line x Tester 

was non- significant. 

The choice of parents for hybridization programme 

influences the success in any crop improvement programme. 

Out of the 37 parents selected in the present study five of 

the parents namely, NL 451, NL 442, NL 441, NL 371 and NL 

435 possessed positive significant GCA effects for seed 

yield plant’. But none of these parents possessed high 

mean performance for seed yield plant’. Hence, these 

parents can be used in hybridization programme to get better 

transgressive segregants. The parents NL 351 and NL 450 
possessed higher mean performance for seed yield plant . 

Hence can be utilized in varietal development programme. 

Among the 102 crosses studied, the cross NL 448 

x T 397 showed negative significant SCA effect for seed 

yield plant” and positive significant SCA effect for days to 

maturity along with high mean performance for seed yield 

plant”, number of capsules plant” with early maturity. Other 

126 

cross NL 436 x PKV NL 260 possessed negative significant 
SCA effect for seed yield plant”, positive non- significant 

SCA effect for number of capsules plant” and negative non- 

significant SCA effect for days to maturity with high mean 

for all the two characters with early maturity. The cross NL 

351 x LSL 93 also exhibited negative significant SCA effect 
for seed yield plant! and days to maturity and negative 

non- significant SCA effect for number of capsules plant! 

along with high mean performance for all the two characters 

with early maturity. NL 439 x PKV NL 260, NL 452 x T 397 

and NL 351 x T397 also exhibited negative significant SCA 
effect for seed yield plant’, number of capsules plant” and 

negative non- significant SCA effect for days to maturity 

along with high mean performance for all the two characters 

with early maturity. NL 457 xT 397 exhibited negative 
significant SCA effect for seed yield plant' and days to 

maturity but negative non- significant SCA effect for number 

of capsules plant” along with high mean performance for all 

the two characters with early maturity. The presence SCA 

effects for seed yield plant”, number of capsules plant” in 

the above crosses indicated the predominant role of additive 

gene action for yield components which is a general situation 

observed in self pollinated crops. Due to the presence of 

additive gene action in these crosses the genotypes of 

inherent superiority can be produced from this population 

by blending and fixing maximum favorable genes. 
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