
a cross 

J 
Genetics 

19 20 2003 



20 

variance 

ef al. 

variances 
error variance. 



Gene!ic 21 

• * 1< * * + * * * * \.0 ('Y) I'.. 00 ........ 0 Q'\ N 00 C') 

C') ~ q< lfi ........ 0'\ 0 00 0'\ 0 

r:--: ........ N C'l N C'l ~ co q< .q; 
........ ...... ...... ('Y) 

+ 1< * * 
'=> * 1< * * * * If) I'.. ('Y) 00 N 00 I'.. ('Y) \.0 
0\ 00 ('Y) ('Y) ('Y) q< \.0 \.0 ...... 00 
...... ~ r<'? r<'? r<'? 0 '<:l" '<:f' ........ 0 

6 0 0 0 0 0 0 0 ci 0 

+ * * * * * 00 
1< 1< '* * * * If) 00 0 t.r) 0 00 00 '<:l" (') 

!:': ~ "! ~ t.r) I'.. q N If) 0 

l() Q'\ C') N q< N N 00 N (') 
If) (') N C'l N 0'\ M N ...... 

....... ........ ........ ........ ........ 

on 
+ 1< 'I< * * tween treatment" variance was 
~ 

'I< * * * l() C'l (') N 0 (') '<:f' I'.. nt t within 00 0 '<:f' \.0 "! I'.. 0 0 If) 

00 0' \.0 \!'5 I'.. N 0 U"') C'l 
........ ........ M ........ M 

* * * 1< * '* + 
+ * * * 'I< * * 1< 
........ I'.. ...... C'l \.0 l/") ........ (') ...... q< 
........ co co If) I'.. '-0 t.r) 0'\ ........ I'.. 

'<:f' 0 ~ ~ 0 0 N co 0 If) 

I'.. M N '<:f' co I'.. N If) 0 ...... 
\.0 N ('Y) C'l 0 C') \.0 M N 

N ........ ...... ........ I'.. C') 

* * * 1< 'I< 

* + * * 1< * * * \.0 q< I'.. C'l ('Y) ('Y) r-' 0 N 00 
C'l \.0 \.0 ~ \.0 ....... ....... ....... ~ ~ 
IIi t.r) r:--: \.0 ~ N I'.. ~ C') ....... 

C'l ....... C') 

~ 

0 
Ul 
I-< 
(IJ 

....... 
U 
III 

* 1< 1< * * * * I-< + 
qj < * 1< * * * 1< 1< 

-5 l() \.0 C'l Q'\ 0 Q'\ C') t.r) ('Y) Q'\ 

N 00 I'.. "! If) \.0 0 0: ~ ~ 
~ M 00 00 00 00 C'l 00 ..--< C'l C'l 

0 I'.. ('Y) q< 0 00 \.0 q< '<:f' If) 
(IJ '<:f' I'.. 00 00 00 Q'\ 00 If) ....... 
I-< ..--< ..--< (IJ 

......... 
:tl 
-0 
I-< \.0 

-.e ......... 00 C'l 0'\ q< Q'\ 

"'d 0'\ C'l C') C') C'l ....... ....... \.0 ('Y) 
(IJ 
U 
~ ~ 
.~ U 
I-< (IJ 
III ,..c:; 
> U 

........ 
u:i 0 c .g ~ > 

qj (IJ ~ 
.~ 8 § III -\-> 

> rtI 
(IJ f'fl III ........ l;:j ...... (IJ 

0 ~ .b 
1""'1 (J'; C (IJ 

(IJ (IJ .§ ~ ~ ~ u (IJ 
I-< - ~ ~ ..0 rtI (IJ 0 

~ 
(IJ I-< I-< 

0 (IJ I-< ('('j I-< ~ fJ) t:O E-< p... ~ 



Table 2. Mean. rane:e and coefficient of variation of families and check for various characters of fenue:reek 

Character 
Parent 1 Parent 2 FJ Families 

Mean CVl Mean CVI mean2 CVI of CVI 

to 50% 61.33 61-62 0.94 62.00 61-63 1.61 62.16 5933-64.66 1.26 0.91-4.41 

123.00 121-124 1.40 122.66 119-126 2.86 125.70 120.00-129.66 2.53 0.44-324 

24.33 19.6-29.4 15.52 35.78 33.74-38.60 10.90 37.88 24.33-52.53 29.25 8.96-35.59 

No. of 5.40 4.4-6.2 9.05 5.93 5.6-6.4 14.71 6.35 533-7.53 24.70 12.11-36.32 

branches per 

28.26 19.2-38.8 628 31.33 27.4-37.6 15.80 44.44 31.73-63.13 38.12 17.17-57.94 

per 

Pod 9.60 8.9-10.7 19.68 8.92 8.0-9.56 18.29 8.65 6.73-10.78 22.86 9.53-31.94 

Seeds per 14.00 12.2-17.4 2823 14.60 13-16.2 14.79 11.94 6.40-16.33 39.98 13.44-65.67 

100-seed 1.329 1.156-1.583 14.743 1.254 1.329-1.290 14.303 1.406 1.137-1.665 23382 13.652-30.240 

per 3.813 3.71-4.56 19.323 4.436 4.19-3.54 7.477 5.162 3.423-7.130 42264 22.593-62.015 

CV; 2 - POPulatlon mean 

Mean 

61.66 

125.33 

43.80 

4.86 

29.06 

9.46 

14.93 

1233 

4.407 

CVI 

60-63 2.47 

124-127 1.21 

42.845.4 10.81 

4.6-5.0 29.94 

27.0-31.8 24.55 

8.2-10.24 18.52 

12.6-16.4 21.2 

1.206-1.259 15.494 

3.984.82 26.030 

IV 
IV 

ro 
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Table 4. and correlation coefficients characters in 
N 
,.j:l>. 

Pods Pod Seeds 100-seed Seed 
Character 

to 50'% flowering: P 1 0.118 0.030 -0.089 0.076 -0.108 0.004 -0.008 0.003 

G 1 0.226 0.314 -0.007 0.248 -0.388 -0.069 -0.067 -0.192 

to maturity P 1 0.457* 0.417* 0.564** -0.524** -0.541** 0.472** 0.124 

G 1 0.735 1.041 0.933 -1.113 -0.951 0.762 -0.041 

Plant heilZht (cm) P 1 0.068 0.337 -0.280 -0.171 0.071 0.357* 

G 1 0.216 0.430 -0.533 -0.323 0.248 0.595 

No. of orimary branches per plant P 1 0.568'1'* -0.302 -0.478** 0.293 0.117 

G 1 1.078 -1.036 -1.075 1.156 -0.380 

No. of oods per olant P 1 -0.572** -0.594** 0.387* 0.268 

G 1 -0.958 -1.001 0.792 -0.105 

Pod P 1 0.874* -0.551 ** 0.233 

G 1 0.974 -0.977 0.293 

Seeds per ood P 1 -0.635** 0.305 

G 1 -0.991 0.325 

100-seed P 1 -0.141 

G 1 -0.528 

Seed yield per plant (lZ) P 1 

G 1 
~ 

"" c; __ :,=_~_ .. at 5% PL ~ 

at 1% PL ~ 
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control of additive gene action and therefore, 
selection for these characters in the 
segregating generation will be highly 
responsive was reported by Mehta et of. 
(1992) & Arora & Lodhi (1993) for pods per 
plant . Characters like 100 seed weight and 
seed yield per plant had high heritability but 
they had moderate genetic advance as 
percentage of mean. This indicated that these 
characters were mainly under the control 6f 
non-additive gene action. Other characters 
had modera te to low heri tability estimates 
along with moderate to low genetic advance 
as percentage of mean. 

Correlation analysis (Table 4) indicated that 
seed yield per plant had positive and 
significant correlation with plant height at 
phenotypic level and had positive correlation 
with pods per plant at genotypic level. 
Shukla & Sharma (1978) and Mehta et al. 
(1992) too obtained similar findings. Other 

25 

characters showing positive correlation with 
seed yield per plant were pod length and 
seeds per pod at genotypic and phenotypic 
levels. Primary branches per plant and 100-
seed weight had negative correlation at both 
genotypic and phenotypic levels. Thus, 
correlation analysis revealed that seed yield 
per pant had positive correlation with plant 
height, pods per plant, pod length and seeds 
per pod at genotypic level. 

Path coefficient analysis revealed that plant 
height pods per plant and pod length had 
positive direct effects at genotypic and 
phenotypic levels on seed yield per plant 
(Table 5). Plant height in addition to its very 
high positive direct effect, also had positive 
indirect effects via pods per plant at genotypic 
and phenotypic levels on seed yield per plant 
and via seeds per pod on seed yield per plant 
at genotypic level. Thus plant height had true 
positive association with seed yield per plant 

Table 5. Phenotypic (P) and genotypic (G) path coefficients for variolls characters on seed yield per 
plant in F) generation of fenugreek 

Days to Days to Plant Primary Pod Pod Seeds lOO-seed Seed 
Character 50% maturity height branches per length per weight yield per 

flowering (cm) per plant plant (cm) pod (g) plant (g) 

Days to 50% floweringP -0.034 0.005 0.009 -0.012 0.039 -0.006 0.003 -0.001 0.003 

G -0.362 0.003 0.286 0.006 0.107 -0.407 0.118 0.058 -0.192 

Da ys to ma tl.lri ty P -0.004 0.044 0.134 0.056 0.293 -0.031 -0.410 0.043 0.124 

G -0.082 0.013 0.669 -0.835 0.401 -1.167 1.617 -0.658 -0.041 

Plant height (em) P -0.001 0.020 0.293 0.009 0.175 -0.017 -0.129 0.006 0.357* 

G -0.114 0.009 0.911 -0.173 0.185 -0.559 0.550 -0.214 0.595 

Primary branches P 0.003 0.018 0.020 0.134 0.295 -0.018 -0.362 0.026 0.117 
per plant G 0.003 0.013 0.197 -0.802 0.463 -1.086 1.829 -0.997 -0.380 

Pods per plant P -0.003 0.025 0.099 0.076 0.520 -0.034 -0.450 0.035 0.268 

G -0.090 0.012 0.392 -0.865 0.430 1.004 1.703 -0.683 -0.105 

Pod length (em) P 0.004 -0.023 -0.082 -0 .040 -0.297 0.060 0.662 -0.050 0.233 

G 0.141 -0.014 -0.486 0.831 -0,412 1.048 -1.657 0.843 0.293 

Seeds per pod P 0.000 -0.024 -0.050 -0.064 -0.309 0.052 0.757 -0.058 0.305 

G 0.025 -0.012 -0.294 0.862 -0.430 1.021 -1.700 0.855 0.325 

IOO-seed weight (g) p 0.000 0.021 0.021 0.039 0.201 -0 .033 -0.481 0.091 -0.141 

G 0.024 0.010 0.226 -0.927 0.341 -1.024 1.685 -0.863 -0.528 

Resid ual effect G= -0.0793 
p= 0.5025 

"" Significant at 5% PL 



Table 6. Families 

Character 

Pod 

CD 
~~~~--~~--~~~~--~--~~~~~--~--~--~----~~-

Nil Nil 
Nil 
Nil 

Nil 
Nil 
20 

8 

61.33 62.00 61.66 1.90 
123.00122.66 125.33 3.06 

24.33 35.78 43.80 8.71 
5.40 5.93 4.86 1.35 

28.26 31.33 29.0612.65 

9.60 8.92 9.46 1.63 
14.00 14.6 14.93 3.46 

1.329 1.254 1.2330.245 
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yield per plant, were mainly under the control 
of additive gene action. 

On the basis of mean performance and CV of 
various families estimated by using the 
observations recorded on 15 sampled plants 
(five plants in each replica tion) of each F) 
family, parent and check, 22 superior families 
with significantly higher mean value than the 
parents and check in desired direction bL\t 
with varying CVs for the characters days to 
50% flowering, plant height, number of 
primary branches per plant, number of pods 
per plant, 100-seed weight and seed yield per 
plant were identified (Table 6). 
Consideration of mean and CV values for 
seed yield per plan t and main seed yield 
com ponen ts indica ted the possibi Ii ty of 
further improvement within the families by 
carrying out selection for plant height and 
pods per plant. Indirect selection for these 
two characters within the F3 families will be 
effective for improvement of seed yield per 
plant as these characters showed true 
positive association with seed yield per plant 
along with high heritability and high genetic 
advance as percentage of mean in the present 
investigation. 
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Out of these above mentioned superior 
families, six families viz. family no. 2, 18, 25, 
29 and 30 had significantly higher mean seed 
yield per plant than that of parents and check 
(Table 7). These six families showed superior 
performance for one or more component 
characters. Family no. 2, 25 and 18 showed 
superior performance for plant height pods 
per plant and primary branches per plant. 
Family no. 28 and 30 showed superior 
performance for plant height, pods per plant 
and seeds per pod, while family no. 29 
showed superior performance for plant 
height and pods per plant. 

On the basis of present investigation it can 
be concluded that substantial amount of 
genetic variability was present at the 
interfamily as well as intra-family (eve! for 
seed yield per plant and its components. 
Analysis of genetic parameters of variation 
indicated that plant height and pods per plant 
were mainly under the control of add i tive 
gene action. Correlation and path-coefficient 
analysis indicated that plant height and pods 
per plant had true positive association with 
seed yield per plant. Thus, the generated 
genetic variability can be exploi ted by 
carrying out selection for plant height and 

Table 7. Performance of superior families (with respect to seed yield per plant) for various characters of 
fenugreek 

Family Days to Days to Plant No. of No. of Pod No. of 100 seed Seed yield 
No. 50% maturity height primary pods per length seeds per weight per plant 

flowering (ern) branches plant (em) pod (g) (g) 
per plant 

18 61.33 128.00 52.53 7.00 56.40 7.75 9.40 1.440 7.130 

30 62.33 124.66 42.86 5.93 39.73 9.98 16.33 1.289 7.051 

25 60.00 124.66 40.26 6.33 36.80 10.36 15 .00 1.412 6.233 

29 62 .66 124.33 39.73 5.46 38.06 9.56 14.26 1.217 6.205 
2 62.66 126.00 44.33 7.26 63.13 7.89 9.06 1.464 6.183 
28 61.00 124.00 43.40 5.66 37.60 9.76 15.26 1.323 6.141 

PI mean 61.33 123.00 24.33 5.40 28.26 9.60 14 .00 1.329 3.81 

P2 mean 62.00 122.66 35.78 5.93 31.33 8.92 14.60 1.254 4.43 
Check mean 61.66 125.33 43.80 4.86 29.06 9.46 14.93 1.233 4.40 
CD 1.90 3.06 8.71 1.35 12.65 1.63 3.46 0.245 1.63 
0:::: Significantly higher than P, mean 
>I- = Significantly higher than P2 mean 
a ::: Significantly higher than check mean 
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