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ABSTRACT

A research trial was conducted on performance of different genotypes of cauliflower for higher yield
and quality under mid maturity group. The overall values of PCV were higher than those of GCV. The
highest estimates of GCV were observed for duration of leaf size in the mid maturity groups of
cauliflower. The highest heritability was recorded to be leaf and High heritability along with high
genetic advance as per cent mean was recorded for curd compactness, leaf size, plant height and
vitamin C content. Correlation studies revealed that total yield had significant positive correlation
with number of leaves per plant, curd diameter, net curd weight and curd compactnes and Yield was
negatively correlated with duration of curd harvesting and days to 50% curd formation in the mid
maturity groups. Path coefficient analysis revealed that net curd weight and curd compactness had
the highest positive contribution towards the total yield respectively.
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Cauliflower (Brassica oleracea var. botrytis L.) is one of

the most widely grown vegetable crops in many parts of 

the world. It is one of the important winter vegetables

grown under varying agro-climatic conditions in India.

But with the evolution of Indian cauliflower it is being

grown during summer and rainy season also. There is a 

need to increase overall production to meet the inflating 

demand. This can be achieved by adopting the high

yielding F1 hybrids. The development of an effective

plant-breeding programme depends upon the

existence of genetic variability and knowledge of

genotypic and phenotypic correlation of yield

components and path analysis will be very useful in

formulating breeding strategy to develop elite

genotypes through selection in advanced generations.

Thus, the nature and magnitude of variability present in

the gene pool for that character and relationship of

these characters with each other determine the

success of genetic improvement in any character. The

pattern of inheritance of quantitative characters is

highly complex and can be understood through the

study of genetic parameters such as variability,

heritability, genetic advance, correlation and path

analysis in conjunction.

MATERIALS AND METHODS

The present investigation was conducted at the

research farm of the Division of Vegetable Science and

biochemical analysis was carried out in the laboratories 

of the Division of Vegetable Science and Division of

Soil Science and Agricultural Chemistry, IARI, New

Delhi, during the rainy and winter season of the year

2002-03. The experimental material comprised of 32

genotypes. There were 16 plants in each plot having

5.76 m2 area planted at 50 x 45 cm distance between

and with in the row in a Randomized Block Design, with

three replications. Observations were recorded on five

randomly selected competitive plants per replication for 

each entry on fifteen quantitative and four quality traits

viz; Days to 50% curd formation, stem length (cm),

plant height (cm), number of leaves per plant, gross

plant weight (kg), leaf size (LXR) cm2, curd depth (cm),

curd diameter (cm), net curd weight (kg), curd

compactness, marketable curd weight (kg), harvest

index (%), duration of curd harvesting (days), percent

defective/unmarketable curd, calculated marketable

yield (q/ha), dry matter (%), vitamin C (mg/100g),

potassium (mg/100g)  and sulphur (mg/100g) contents. 

The genotypic (GCV) and the phenotypic (PCV)

coefficient of variations were calculated by the formulae 

given by Burton (1952). Heritability (in broad sense)

and genetic advance as per cent of mean were

computed following the methods of Allard (1960) and

Johnson et. al. (1955), respectively. Correlation and
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path coefficient analysis were calculated as per

formulae suggested by Al-Jibouri et. al. (1958) and

Miller et. al. (1958) and Dewey and Lu (1959),

respectively.

RESULTS AND DISCUSSION

The suc cess of breed ing programme de pends upon

quan tum of vari abil ity pres ent in the avail able

germplasm. In the pres ent study of phenotypic and

genotypic co ef fi cients of vari abil ity, heritability, ge netic

ad vance and ge netic ad vance per cent of mean worked

out to var i ous mor pho log i cal and qual ity char ac ters

(Ta ble-1) showed higher PCV than the GCV, which

in di cated the im por tance of en vi ron ment in the

man i fes ta tion of these char ac ters. On the ba sis of per

se mean per for mance of the ge no types. The line

191184 was found to ex cel oth ers in over all

per for mance with re spect to mor pho log i cal

pa ram e ters, like plant height, stem length, curd

com pact ness, net curd weight, har vest in dex and yield

(353.43 q/ha). In the qual ity pa ram e ters like Vi ta min C,

po tas sium and sul phur con tent, line DC-310-22 and

Im proved Jap a nese were found to be su pe rior for the

qual ity at trib utes. Phenotypic co ef fi cients of vari a tion

were, in gen eral, higher than the genotypic co ef fi cient

of vari a tion in di cat ing that the en vi ron ment in flu enced

the char ac ters stud ied. This re sult is in line with Jamwal 

et al. (1992) and Rastogi et al. (1995). The phenotypic

and genotypic co ef fi cients of vari a tion were high est for

du ra tion of curd har vest ing and Vi ta min C con tent in the 

mid ma tu rity group. Sim i lar find ings were also re ported

by Pandey and Naik (1991), Jamwal et al. (1992 and

1995) and Singh et al. (1995). For se lec tion of such

char ac ters, more vig or ous test ing of prog e nies over

dif fer ent en vi ron ments may be re quired. Char ac ters

like days to 50% curd for ma tion, stem length, plant

height, num ber of leaves per plant, curd di am e ter, net

curd weight and mar ket able yield had high es ti mates of

heritability. It re sults that the highly her i ta ble na ture of

vari abil ity in these char ac ters re sponds to se lec tion

more ef fec tively. The es ti mates of heritability were

mod er ate to high for other char ac ters like curd depth,

mar ket able curd weight, du ra tion of curd har vest ing,

po tas sium and sul phur con tent. High heritability can be

at trib uted to the greater role of ad di tive gene and

ad di tive x ad di tive gene ac tion, which can be ex ploited

by fol low ing sim ple se lec tion. Sim i lar re ports have also

been put for ward by Rastogi et al. (1995), Singh et al.

(1995) and Reddy and Varalakshmi (1995). High

heritability cou pled with high ge netic ad vance were noted

for curd com pact ness, net curd weight and Vi ta min C

con tent thus sug gest ing that these traits could be

con sid ered as re li able in di ces for se lec tion and higher

re sponses  Cor re la tion stud ies ex hib ited pos i tive and

sig nif i cant   as so ci a tion of yield with plant height,

Table-1 : Coefficient of variation, heritability and genetic advance for different characters in mid maturity group of cauliflower.

Characters Range Mean H2 GA GCV PCV GA as
% mean

CV

1. Days to 50% curd formation 90.54-111.34 105.85 0.976 8.23 3.82 3.87 7.78 0.61

2. Stem length (cm) 3.35-9.32 6.38 0.973 2.93 22.57 22.87 45.92 3.73

3. Plant height (cm) 34.85-71.97 53.97 0.974 17.81 16.23 16.45 32.99 2.65

4. Number of leaves per plant 13.33-25.35 19.35 0.903 6.59 17.39 18.30 34.06 5.7

5. Gross plant weight (kg) 0.800-2.50 1.43 0.926 0.73 25.73 26.75 51.05 7.29

6. Leaf size (L×R) cm2 460.58-3724.57 1257.96 0.998 1258.22 48.60 48.66 100.02 2.22

7. Curd depth (cm) 5.26- 9.80 7.34 0.937 1.99 13.56 14.01 27.11 3.52

8. Curd diameter (cm) 9.05- 13.50 10.73 0.951 2.37 10.98 11.26 22.08 2.48

9. Net curd weight (kg) 0.250-0.860 0.560 0.938 0.39 34.82 35.95 69.64 8.953

10. Curd compactness 32.78-154.06 76.83 0.895 57.09 38.12 40.28 74.31 13.03

11. Marketable curd weight (kg) 0.310-0.980 0.620 0.939 0.39 31.29 32.30 62.90 8.01

12. Harvest index (%) 20.07-62.87 38.56 0.773 15.36 21.94 24.96 39.83 11.9

13. Duration of curd harvesting (days) 11.33 - 22.47 15.22 0.613 4.04 16.47 21.04 26.54 13.09

14. Per cent defective/ unmarketable curd 4.66- 17.08 12.75 0.866 6.04 24.71 26.55 47.37 9.7

15. Calculated marketable yield (q/ha) 117.81- 391.67 241.04 0.933 155.36 32.38 33.52 64.45 8.65

16. Dry matter (%) 8.55-12.81 10.36 0.841 2.46 12.55 13.69 23.75 5.46

17. Vitamin C (mg/100g) 15.61-76.08 35.96 0.988 37.04 50.29 50.58 103.00 5.48

18. Potassium (mg/100g) 247.50-465.00 381.64 0.134 20.12 7.00 19.13 5.27 17.8

19. Sulphur (mg/100g) 10.96-44.89 17.88 0.787 14.31 43.76 49.32 80.03 22.74



num ber of leaves per plant, gross plant

weight, curd di am e ter, net curd weight,

mar ket able curd weight and curd

com pact ness. How ever, yield was neg a tively

cor re lated with du ra tion of curd har vest ing

and days to 50% curd for ma tion in mid

ma tu rity groups in di cat ing that se lec tion for

mid ma tu rity may have ad verse ef fect on

yield. Sig nif i cant pos i tive cor re la tion with yield 

was re ported by Sharma et al. (1982), for curd 

di am e ter and num ber of leaves by Singh

(1984), for num ber of leaves per plant and

plant height Khar and Pathania (1998) for

gross plant weight and har vest in dex.The

inter-cor re la tion in volv ing plant height with

har vest in dex, num ber of leaves per plant

with yield, curd di am e ter with mar ket able curd 

weight, curd depth and curd com pact ness

with gross plant weight and har vest in dex and 

mar ket able curd weight with curd di am e ter

and yield re vealed the rel a tive in flu ence of

these char ac ters on the to tal yield. The

sig nif i cant pos i tive as so ci a tion among these

char ac ters sug gested fur ther the scope for

im prove ment of these traits. Sim i lar

ob ser va tions have also been re corded by

Genko et al. (1969), Sharma et al. (1982),

Thakur et al. (1994) and Shakuntala et

al. (1999). With re gard to qual ity at trib utes in

the mid ma tu rity group, The inter cor re la tion 

showed negative association of potassium

content with dry matter and Vitamin C and of

dry matter with yield. The negative

association present among some of the

biochemical parameters observed especially

in the mid maturity groups, suggested

individual character selection for the

improvement.

Correlation studies give an idea about

the positive and negative association of

different characters with yield and also

among themselves. However, the nature and

extent of contribution of these characters

towards yield is not obtained. Hence, path

coefficient analysis was used to partition the

correlation coefficient of the different

characters studied to direct and indirect

effects on yield. The information obtained

helps in giving proper weight age to the

various characters during selection or other
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breeding programme so that the

improvement of desirable traits can

be achieved effectively. 

The result of the path

coefficient analysis indicated that

the direct and indirect effect of the

eighteen morphological and

biochemical traits on the total yield.

The highest direct effect on yield in

the mid maturity group was exerted

by curd compactness. Other

characters, which indirectly

influenced the yield in number of

leaves per plant, curd diameter, net

curd weight and net curd weight. 

Therefore, these characters also

offer scope for inclusion in the

selection programme. The highest

negative direct effects were

observed for gross plant weight

followed by harvest index and dry

matter in the mid maturity group,

and for dry matter, harvest index

and days to 50% curd formation in

the mid maturity group. These

observations suggested the

selection of lower values for these

traits. In the present study, the

values of residual effect obtained

were very less i.e. 0.0034 in the

mid maturity group cauliflower.

This indicates that the characters

chosen for the present studies are

the main components of yield and

that the variability in yield is

accounted by the characters

chosen for this investigation to a

considerable extent from the

correlation and path coefficient

studies, it can be concluded that

selection based primarily on the

component characters which

exhibited significant positive

correlations with yield and also had

either direct or indirect effect on

yield, may result in development of

high yielding genotypes in the mid

maturity groups of cauliflower. 
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220.0
970.0-

640.0-
770.0

420.0-
620.0

614.0
*

X
4

200.0
062.0

160.0-
500.0-

230.0
820.0

420.0-
810.0

731.0-
932.0

301.0
310.0-

510.0-
931.0-

740.0
030.0

300.0
600.0

473.0
*

X
5

100.0
151.0

350.0-
200.0-

490.0
660.0

860.0-
430.0

442.0-
836.0

**
082.0

730.0-
120.0-

540.0-
140.0

170.0
800.0-

700.0-
198.0

**

X
6

100.0
341.0

670.0-
100.0-

240.0
541.0

510.0
300.0

582.0-
504.0
*

221.0
720.0-

110.0-
420.0

500.0-
660.0

320.0-
210.0

155.0
**

X
7

100.0-
970.0

300.0
100.0-

230.0
110.0-

002.0-
960.0

442.0
542.0

601.0
310.0-

030.0-
980.0-

101.0-
730.0

000.0
700.0-

263.0
*

X
8

100.0-
611.0

100.0-
100.0-

930.0
500.0

371.0-
080.0

471.0
223.0

641.0
730.0-

830.0-
160.0-

301.0-
820.0

600.0-
720.0-

264.0
**

X
9

200.0
161.0

670.0-
100.0-

840.0
780.0

301.0
920.0-

474.0-
*504.0

961.0
840.0-

910.0
310.0

741.0
530.0

110.0-
700.0

655.0
**

X
01

100.0
042.0

370.0-
200.0-

580.0
380.0

960.0-
730.0

372.0-
**507.0

503.0
680.0-

310.0-
460.0-

270.0
860.0

410.0-
600.0-

699.0
**

X
11

200.0
522.0

450.0-
100.0-

770.0
250.0

260.0-
530.0

632.0-
436.0

**
933.0

641.0-
010.0-

850.0-
580.0

630.0
110.0-

700.0-
898.0

**

X
21

200.0
671.0

720.0-
000.0

610.0
810.0

210.0-
410.0

601.0-
972.0

922.0
612.0-

600.0
430.0-

990.0
820.0-

410.0-
100.0

304.0
*

X
31

600.0
900.0

620.0
000.0

310.0
010.0

040.0-
020.0

060.0
260.0

320.0
900.0

251.0-
440.0

610.0
630.0-

700.0
720.0-

050.0

X
41

200.0
702.0-

940.0
200.0

510.0-
210.0

260.0
710.0-

120.0-
551.0-

860.0-
620.0

320.0-
982.0

251.0-
060.0-

500.0-
610.0-

892.0-

X
51

000.0
570.0

120.0-
100.0

010.0-
200.0

150.0-
120.0

871.0
031.0-

370.0-
450.0

600.0
211.0

493.0-
430.0

610.0-
300.0

012.0-

X
61

100.0
711.0

970.0-
100.0-

930.0
650.0

240.0-
310.0

590.0-
672.0

070.0
530.0

230.0
001.0-

770.0-
371.0

410.0-
710.0

024.0
*

X
71

100.0
143.0-

361.0
100.0-

030.0-
821.0-

000.0
020.0-

002.0
963.0-

041.0-
311.0

340.0-
250.0-

842.0
490.0-

620.0
210.0

454.0-

X
81

200.0
050.0-

830.0-
000.0

500.0-
410.0

210.0
810.0-

920.0-
230.0-

910.0-
200.0-

330.0
730.0-

900.0-
520.0

300.0
210.0

820.0-
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