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Abstract 

Thirty five elite lines and three released varieties of garlic (Allium sativlIIlI) were evaluated 
fo r th e ir s tability, with respec t to yield and its contributing traits, fo r three years at 
Rajgurunagar (Ma harashtra) during rabi season. Analysis of va riance for s tability of differ­
ent charac ters indica ted that mean differences for va rieties and environments (years) were 
s ignificant for all the cha racters except fo r number of leaves, indicating that the perfor­
mance with respect to number of leaves in different yea rs was not stable. Genotype 50 gave 
s table performance for higher p lant height, clove weight, total yield and marketable yield, 
w hile genotypes 74 and 163 gave better yield under adverse si tua tions. Genotype 117 
had stability for dwarf p lant height, less number of leaves and more equatorial diameter. 
Genotype 58 had s tability in desired direction for less number of leaves and lesser neck 
thickness. Genotype 52 showed stability for higher pla nt height, grea ter neck thickness and 
average number of cloves wi th less number of leaves. Va rie ty G-41 was stable for market­
able yield on ly. In genotypes 52, 58, 117, 163,200, 229 and variety G-41, the yield was more 
in favourab le environmental conditions. 
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I ntrod uction 

Studies on performance of va rious genotypes 
of crop plants in different agro-climatic con­
ditions provide information on genotype x 
environment (G x E) interactions but does not 
g ive information o n stability of individua l 
entries . In order to identify a stable geno­
type, stab ility analysis is of paramount im­
portance and has been widely dealt in vari­
ous fi eld crops. However, lit tle information 
is availab le on this aspect in garlic (Allilll'll 
salivum L.). H ence, the p resent in ves tigation 
was carried out on 35 elite lines along with 3 

released va rieti es of garlic to identify a su it­
able and stab le genotype for h igher yield and 
o ther desirable traits. 

Materials and methods 

Thirty-five elite lines of ga rlic were evalu­
ated along with three checks namely, G-41 , 
GG-2 and GG-3 for three years. The crop was 
p lanted in a plot size of 3 m x 2 m in a ran ­
domized b lock design in the first fortn ight 
of October for three years during 2000-01 to 
2002-03 at N ational Research Centre for On­
ion and Garlic, Rajgurunagar (Maharash tra) 
representing VII Agricu ltura l Zone. The crop 
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ove r G x E (linear) we re high which migh t 
be the reason for higher ad aptation in rela ­
tion to yield and other characters which is in 
accordance with the observations of Mohanty 
& Prusti (2001) in on ion. Significant mean 
squares due to E + (G x E) interactions for 
the plant height, number of leaves, equato­
rial diameter, neck thickness, weight of five 
bulbs, total and marketable yield also indi­
ca ted that the varieti es interacted consider­
ably with existing environmental cond itions 
for these characters. The genotypes di ffe red 
sign ificantl y wi th respect to stabili ty for a ll 
the characters under study except for plant 
height, w hich is indicated by the significan t 
pooled deviation ind icating the presence of 
divergent genetic response o f the genotypes 
to different environments (ja tasra & Paroda 
1979). The pooled deviation was non signifi­
cant only for plant height, indicating the ab­
sence o f non-linear interactions for this char­
acter. 

Stability analysis and genotype p erformance 
studies were done also for va rious charac­
ters (Tables 2 & 3). Three parameters namely, 
mean performance (X) and stability param­
eters i.e., b; and S'd; were considered for de­
termining the perfo rmance of various char­
acters over en vironlnent. Grouping of geno­
types on the basis of mean performance and 
stability parameters was a lso performed 
(Tab le 4) . Dwarf plant height was stable in 
the genotypes 49, 51 , 55, 63, 66, 92, 96 and 
117, w hereas taller plant height was stable 
in the genotypes 44, 50, 52, 200 and 201. The 
genotypes 38, 88, 217 and 219 w ere unstable. 
More number of lea ves was stable in the 
genotypes 49, 55, 63, 72, 75, 100, 163 and 200 
w hereas, th e genotypes 37, 38, 44, 52, 58, 61, 
66,73,88, 92, 96, 98, 117, 225, 257 and variet­
ies GG-2 and GG-3 exhibited stable perfor­
mance for less number of leaves. Similar re­
sul ts were also reported by Singh et al. (2000) 
for va riety G-41 which had more number of 
leaves under poor environment. None of the 
gen otypes showed stable performance fo r 
higher polar diameter over population mean. 
The genotypes 221 and 229 had more polar 
diameter under favourable environment, 
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while the genotyp es 55, 61, 72 and 163 
showed higher polar diameter under poor en­
vironment. Thirteen genotypes including the 
varieties G-41 and GG-3 were unstable for 
polar d iamete r. Two geno types namely, 72 
and 117 gave stable performance for equato­
rial d iameter whereas the genotypes 75, 183, 
200,221, 229 and variety G-41 indicated th eir 
stability to favourab le environmental condi­
tions. LO'Yver mean va lu e, bi va lu e close to 
one and non significant S2d i, in dicative of sta­
bility for neck thickness, were found in the 
genotypes 55, 58, 61, 66, 100 and 21 7. Lower 
neck thickness gives more storabi lity poten­
tial as reported by Singh et al. (2000). But 
Selva raj et al. (1997) reported that neck di ­
ameter was d irectly and positively correlated 
wi th yield. Genotypes with higher neck thi ck­
ness namely 37, 49, 52, 74, 11 7, 163 and G-41 
were found to be stable. After considering 
the neck thickness with marketable yield it 
was found that genotype 117 had medi um 
neck thickness and genotype 58 had thin neck 
and were s tabl e for respective env ironments 
with li ttle h igher marketable y ield than the 
population mean over enVirOI1lnents . 

Number of cloves and weight o f 50 cloves 
were negatively correlated w ith each other 
as reported by Karla & Rastogi (J 979) . The 
genotypes 55, 66, 200 and 257 had stable and 
less number of cloves than the population 
IneaJl over environment and stabi lity in nine 
genotypes was found to be unpredic tabl e . 
With reference to weight of five bulbs, none 
of the genotypes showed stable performance 
for higher bulb weight. The genotypes 52, 72, 
74,100,117,163,200,219,229 and variety G-
41 performed well under the favourab le en­
vironment and the genotypes 37, 63 and 201 
under the poor environment. Eight genotypes 
and the varieties GG-2 and GG-3 had un­
stable performance which was also reported 
by Singh et al. (2000) in GG-2. The genotypes 
50 and 183 were found to be stable for more 
clove weight but it showed unstab ility for 
number of cloves. These findings are in con­
formity with the observations made by Singh 
et al. (2000) in garlic. The genotypes 61, 200, 
219, 221, 225 and variety GG-3 had higher 



Tab le 2. Genotypic pe rfor man ce and stabi li ty param eters of some promi s ing lines o f ga rl ic 

Geno type Pla nt he ig h t N o. of lea ves Po lar d ia meter Equ ato ri al dia meter 
(em ) (em ) (em) 

N eck thi ckness 
(em) 

Mean S'd. b. Mean S'd . b Mean S'd b Mea n S'd b. Mea n S'd . b 
L __ 1 I I " " " 

44 52.65 -0.365 0. 899 8.74 -0.002 L075 2.46 -0.006 3.537 3 .11 0.093" 0.650 0.58 0.006 1.23 1 

49 51.57 -2.08 1 1.068 0.91 -0.064 1.097 2.63 0.070" 14.537 3.21 0.094" 1.817 0.70 -0.001 0.981 

50 54.46 -0.617 1.043 8.98 0.034 0.847 2.63 0.015 -0.049 2.97 -0.008 0.200 0.53 0.000 0.629 

5 1 52.02 -1. 781 1.076 8.48 0.435* 0.998 2.57 -0.012 7.695' 2.98 -0.0 15 1. 407 0 .65 -0. 004 0.849 

52 52.40 0.883 0. 957 8.8 1 -0 .077 L 08 1 2.63 -0.010 -2S12 3.24 -0.0 14 .6.5 0.69 -0.004 1. 038 

55 51.96 1.198 1.058 9.11 -0.062 1.026 2.72 -0.007 -2.9 07 3.07 -0. 01 6 0.549' 0.61 0.005 1.134 

58 5304 -1.591 1.362 8.76 -0.070 1.043 2.58 -0 .010 -6.883 3. 12 -0.006 0.050 0.59 -0.001 0.954 

61 54.23 -2.579 0.417 8.78 0.066 0.969 2.67 -0.005 -0. 025 3. 10 0.052* 1. 100 0.62 0.00 1 1.006 

63 51.98 -1. 657 1.084 9.03 -0 .043 0.966 2.61 0.053' -3 636 3.43 -0.006 0.637 0.67 0.005 0.515 
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Tab le 3. Genoty pic performance and stabil ity pC:lr<lJ11eters of some pro misi ng lines o f garl ic 

Geno type Average no. of cloves Average wt. of 5 bulbs (g) Averil ge weight o f 50 cloves (8) Total y ie ld (t ha-I
) 

Mean S'd, b, M Ctl l1 S~d i b; Me <1l1 S2d; b
i 

Mean S2d i b, 

50 

52 

55 

58 

63 

66 

72 

74 

l OU 

117 

163 

183 

200 

201 

219 

221 

229 

257 

G-41 

GG-2 

GG-3 

16.67 23.649' 1.712 

26.99 -5.308 1.087 

22.31 -5.099 1.039 

25.11 -4.620 2.365 

28.54 26.0 12' 0.619 

18.44 1) .009 1.1 46 

28.29 33.955'* 1.175 

65.56 336.528'* -0.337 

85.28 -46.529 1.484 

65.83 183.592' -3. 472 
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21.22 12.815 1.074 105.00 -30.529 
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3.910 

2.004 
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23.64 44.318'* 2.209 102.50 577.490'* 4.223 

20.96 -5.05 '1 1.B5 100.56 38.970 2.'1 95 

21.33 -2.955 0.594 87.22 -44: 157 -5 .290 

22.73 -4.754 0.560 89.44 -17. 175 3.015 

20.39 -0.681 0.248 103.61 290.916'* 0.608 

2 1.42 -5.4 17 0.2 18 93.06 -1.506 1.577 

22.34 -5.470 0.905 61.67 77.973 1.558 

21.62 -2.280 0.764 95.56 -45.400 4.701 

18.29 -4.916 -0.506 

20.64 -4.3 19 2.114 1 

62.78 -48.000 -2.321 

65.28 24.108 -2 .1 89 

Pop. me<'lll 23.18 77.71 

SE±m 2.42 7.53 

~ Signific<lnt a\ 5% level; u Si~ni t i, ,lilt <I t 1 % level 
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14.52 0.487 1.810 

11 .79 3.336' 0.695 

15.03 -0.537 1.262 

7.30 0.324 0.000 
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11.37 

1.05 

Marketab le yield (t ho ") 
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clove weight in fa vourable environmen tal 
conditions whereas the genotypes 74, 163, 
229, 263 and variety G-41 gave higher clove 
weight under adverse environmental situa­
tions. 

The genotyp e 50 exhibited stable perfor­
mance over the environments w i th h igher 
total and marketable y ie ld, whereas G-41 
showed stability to marketable yield on ly. 
The genotypes 52, 58, 63, 183, 200, 201 and 
229 gave better perfo rmance in favourable 
environment for both total and marketable 
y ield, whereas the genotypes 117 and 221 
were found to be better for marketable yield 
and genotype 163 and variety G-41 for total 
yield in favourable conditions only. Genotype 
74 performed better in poor environment for 
both total and marketable yield and geno­
type 163 for marketable yield only. 

In conclusion, genotype 50 gave stable pe r­
formance for high e r plant height, clove 
w eight , total yield and marketable yie ld 
w hereas , G-41 was stable for marke table 
yield and higher neck thickness but had more 
equatorial diameter, we ight of five bulbs and 
total yield in favourable environmental con­
ditions. Genotype 117 had stability for three 
characters namely, dwarf plant height, less 
number of leaves and more equatorial diam­
e ter while more number of cloves, weight of 
b ulb a nd m arketable y ield were more in 
favourab le environment. Genotype 58 had 
s tability for lesser number of leaves, less neck 
th ickness along with total yield and higher 
marketable yield in favo urable environmen­
tal conditions. Genotype 52 showed stability 
for higher plant height, higher neck thickness 
and more number of cloves with less num­
ber of leaves. Weight of bulb, total and mar­
ke tabl e y ield were a lso more in favourable 
env ironment w hile more equatorial diameter 
was revealed under poor environment. Geno­
type 200 showed stability for less number of 
cloves, h igher plant height and mo re num­
ber of leaves but equatorial d iameter, weig h t 
of bu lb , weight of cloves, total yield and 
marketable y ,e ld were more in favou rable 
env ironmenta l conditions. Genotype 163 had 
stable pe rformance for more number of 



Stability allalysis ill gnrlic 

leaves and higher neck th ickness but weight 
of bu lb and to ta l y ield we r e more in 
favourable situations, w hereas pol ar diam­
eter, weigh t of cloves and marketable yield 
showed higher val ues under u nfavourable 
situa tions. Genotype 229 had more polar di­
ameter, equatorial diameter, weight of 5 bulb, 
total yield and marketable y ield in su itable 
environmental conditions, whereas nU lnber 
of cloves were less with more weight of 
cloves in unfavourable environmenta l situa­
tions. Genotype 74 gave higher total yield, 
marke table y ield , more clove w eight in poor 
environment and had less number of cloves, 
more bulb weight in fa vourable environment 
wit h s tabl e perform ance for higher neck 
th ickness. Hence, genotype 50 can be directly 
used for maximizing garlic productio n under 
short day conditions after undergoing large­
scale l11ul ti loca tion trials . Whereas, emphasis 
on genotypes 52, 58, 74, 163, 117, 163,200, 
229 may be given to deve lop high yielding 
varieties. Because of the asexual natu re of 
garlic, normal sexual h ybri dizatio n 
progranlnle cannot be initiated Ear its iln­
provement. Therefore, exp lo ita tion of these 
genotypes, through conven tiona l breeding 
namely, clonal selection or non conventional 
techniques namely, development of mutants 
or somaclonal variants may be considered for 
development of high yielding and stab le gar­
lic varieties ideal for short day Indian condi­
tions. 
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