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Studies on correlation in brinjal varieties in M, generation
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SUMMARY

Field trialswere conducted to study the effect of physical and chemical mutagens[Gammarays, Ethyl M ethane Sulphonate
(EMS) and Diethyl sulphate (DES)] on biometric characters viz., daysto 50 per cent flowering, plant height, number of
branches, fruitsper plant, fruit length, fruit girth, fruit weight and fruit yield per plant and their correlationsin five brinjal
cultivars viz., Angoor, Annamalai, Hissar pragath, PLR 1 and Putheri. The results revealed that there had been strong
association between number of fruits per plant and fruit weight with fruit yield per plant in M, generation.
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2x = 24) belonging to the family solanaceae is

one of the important vegetable crops grown in
Indiaand other parts of theworld. Indiaisthe primary
center of origin and it is also extensively grown in
Bangladesh, Pakistan, Japan, Germany, U.S.A. and Italy
besides South East Asian countries.

Brinjal fruitsarerich sourceof mineraslikecalcium,
magnesium, potassium, iron, zinc and copper. The
present investigation was attempted to study the
association between eight biometric charectersin five
brinjal varietiesviz., Angoor, Anhamalai, Hissar pragath,

Brinjal or egg plant (Solanum melongena, 2n =

MEMBERS OF THE RESEARCH FORUM

Author to be contacted :

M. PRAKASH, Department of Genetics and Plant Breeding, Faculty of
Agriculture, Annamalai University, ANNAMALAINAGAR (T.N.) INDIA
Email: geeth_prakash@yahoo.co.in

Address of the Co-authors:

J. ARUNA anD B. SUNIL KUMAR, Department of Genetics and Plant
Breeding, Faculty of Agriculture, Annamalai University,
ANNAMALAINAGAR (T.N.) INDIA

Email: jeyapaul_aruna@ yahoo.com; sunil62@ gmail.com

PLR 1 and Putheri in M, generation.

MATERIAL AND METHODS

Five varieties of brinjal viz., Angoor, Annamalai,
PLR 1, Putheri and Hissar Pragath were taken to study
the effect of physical and chemical mutagens on the
biometric characters and their associationin M, and M,
generationsduring 2011-2012. Physical mutagen namely
Gamma rays and chemical mutagens namely Ethyl
Methane Sulphonate (EM S) and DiEthyl Sulphate (DES)
were used for inducing mutation. Well filled 600 seeds
per treatment were packed in polythene bagsin respect
of each genotype and treated in the gamma chamber
(5°Co) at 10 krad dosage. Similarly, 600 seeds per
treatment pre-soaked for 12 hoursin distilled water were
treated with 0.04 per cent DES and 0.6 per cent EMS
for four hours at room temperature (26+2°C) with
intermittent shaking during thisperiod. Thetreated seeds
werewashed in running water and used for germination
test or for sowing immediately in seed bed. The same
procedure was followed for the control, where 600 well
filled seeds per genotype were soaked in distilled water
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for 12 hours at room temperature (26+2°C) with
intermittent shaking during this period.

Genotype wise and treatment wise the seeds from
M, were mixed, bulked and used for raising the M,
generation. Genotype wise and treatment wise seeds
from M, were mixed, bulked and used for raising M,
generation with three replications in Randomized Block
Design The number of plants per treatment was fifty and
weretransplanted to 3mx 4.5mtrestment plot. Tenrandomly
selected plants were labelled for taking observations of
guantitative characters except for days to 50 per cent
flowering. Number of days taken from sowing to 50 per
cent flowering of treatment population was recorded for
each treatment and expressed as number of daysto 50 per
cent flowering. The height of the main stem of ten plants
was measured from the ground level to the apical |eaflet,
mean was expressed in cm and the number of branches
borne on the main axis of 10 plants was counted at the
time of harvest and the mean was expressed in numbers.

The total number of fruits was counted for each of the
randomly selected individual plantsat thetime of harvest
and expressed in numbers. Fruit yield of ten random plants
was recorded and the mean was expressed asfruit yield
per plant in grams (g).

The data for each character in all the treatments
were analysed separately by an appropriate analysis of
variance. The estimates of inter component correlation
were calculated for M, and M, generation as per the
methods suggested by Goulden (1952).

— Sum of productsof 1and 2
12 (Sum of squaresof 1x Sum of squaresof 2)Y?

where, R = Correlation co-efficientand 1 and 2 are
characters 1 and 2, respectively.

RESULTS AND DISCUSSION

Yield is a complex character and is jointly or
independently contributed by many other traits. Selection

Table1: Phenotypic correlation for biometric traits of Angoor in M3 generation

Number of

Number of

Parameters Treatments hzzr;:t branches per fruits per IZ];Itth Smﬁ V\'/:er|lgrt1t Fg:r'tp{;ﬁtd
plant plant
Days to 50 per Control 0.12* 0.22** -0.18 -0.34** -0.20 0.16 0.12
cent flowering 10 krad Gammarays 0.06 0.02 -0.08 0.10 -0.02 0.02 0.06
0.04 per cent DES 0.08 0.08 -0.10 0.22* 1.00 0.24** 0.08
0.6 per cent EMS 0.20 -0.14 0.02 0.04 -0.06 -0.26 0.20*
Plant height Control 0.62** -0.17* 0.04 0.01 -0.14 0.06
10 krad Gammarays 0.57** -0.1 -0.05 0.07 0.02 0.11*
0.04 per cent DES 0.68** 0.08 0.11 0.01 0.10 -0.09
0.6 per cent EMS 0.72** -0.05 -0.03 -0.04 0.16 0.07
Number of Control -0.10 -0.02 0.01 -0.07 0.05
branches per 10 krad Gammarays 0.05 -0.01 -0.02 -0.02 0.01
plant 0.04 per cent DES 0.03 0.03 0.03 0.01 0.01
0.6 per cent EMS 0.03 -0.02 -0.02 0.04 -0.03
Number of fruits ~ Control -0.05 0.01 0.25** 0.22**
per plant 10 krad Gammarays 0.02 -0.04 0.23** 0.41**
0.04 per cent DES -0.05 0.01 0.25** 0.21**
0.6 per cent EMS -0.01 0.04 0.26** 0.33**
Fruit length Control 0.02 -0.06 0.05
10 krad Gammarays -0.02 0.04 0.04
0.04 per cent DES -0.01 0.02 0.04
0.6 per cent EMS -0.01 -0.11 0.11
Fruit girth Control 0.08 -0.01
10 krad Gammarays 0.05 0.05
0.04 per cent DES 0.02 0.03
0.6 per cent EMS 0.08 0.03
Fruit weight Control 0.22%*
10 krad Gammarays -0.28**
0.04 per cent DES -0.21*
0.6 per cent EMS -0.24**

* and ** indicate significane of values at P=0.05 and 0.01, respectively
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for yieldismoreeffectivewhen it isbased on component
characters which are highly heritable and positively
correlated. Therefore, to achieve gains in yield by
selection, basi ¢ information on major contributing traits
and their relationshipindependently with yield isessentid.
In this direction, correlation analysis suggests the
association pattern of component traits with fruit yield
and it represents the overall influence of particular trait

on target trait without revealing cause and effect
relationship when more number of component
characters is considered.

In M, generation, the genotype Angoor reveal ed
positiveand highly significant correl ation between number
of fruits per plant Vsfruit weight and fruit yield per plant;
plant height with number of branches per plant.
Interestingly, fruit yield per plant showed negative and

Table 2 : Phenotypic correlation for biometric traits of Annamalai in M3 generation

Number of

Number of

Parameters Treatments h':iagnrft branches per fruits per Ii;r*:gtth gmﬁ V\'/:;lg:\t Fg:rit p)llgtd
plant plant
Days to 50 per Control 0.20* 0.26* 0.56** -0.18* 0.13 0.42** -0.10
cent flowering 10 krad Gammac rays 0.10 0.14 0.03 0.36** 0.29** 0.55** 0.05
0.04 per cent DES 0.13 0.13 0.13 0.03 0.13 0.16 -0.03
0.6 per cent EMS 0.33** 0.23** 0.23** 0.13 0.16 0.36** 0.63**
Plant height Control -0.18 0.15 -0.10 0.07 0.03 -0.18*
10 krad Gammar rays 0.12 -0.18* 0.08 -0.10 0.07 0.03
0.04 per cent DES 0.06 0.10 0.23** 0.26** 0.20* 0.20*
0.6 per cent EMS -0.33** 0.03 -0.03 0.03 0.10 0.10
Number of Control 0.10 0.03 0.13 0.16 0.26**
branches per 10 krad Gammarrays 0.07 0.20* 0.10 -0.12 0.23**
plant 0.04 per cent DES -0.30** -0.06 0.03 -0.21* 0.39**
0.6 per cent EMS -0.18 0.03 -0.16 0.20 0.42**
Number of Control -0.13 -0.03 0.36** 0.33**
fruits per plant 10 krad Gamma rays -0.18* 0.02 0.29** 0.62**
0.04 per cent DES -0.07 -0.11 0.55** 0.23*
0.6 per cent EMS 0.13 0.26** 0.02 0.58**
Fruit length Control 0.20* 0.29** 0.33**
10 krad Gamma rays 0.10 0.03 0.21*
0.04 per cent DES 0.36** 0.07 0.36**
0.6 per cent EMS 0.03 0.20* 0.27**
Fruit girth Control 0.10 0.43**
10 krad Gamma rays 0.42** 0.56**
0.04 per cent DES 0.55** 0.03
0.6 per cent EMS 0.16 0.13
Fruit weight Control 0.26**
10 krad Gamma rays 0.03
0.04 per cent DES 0.13
0.6 per cent EMS 0.29**

* and ** indicate significance of values at P=0.05 and 0.01, respectively

Internat. J. Plant Sci., 12 (1) Jan., 2017 : 72-78 =\ _Hind Agricultural Research and Training Institute

4



J. ARUNA, M. PRAKASH AND B. SUNIL KUMAR

significant association with fruit weight for all the
treatmentsin Angoor. In the genotype Annamalai, fruit
yield per plant was positive and highly significantly
associated with number of branches per plant, number
of fruits per plant and fruit length. The maximum
correlation was recorded between fruit yield per plant

and number of fruits per plant in the treatment 10 krad
gamma rays in Angoor (0.41) and Annamala (90.62)
(Tables1 and 2, respectively).

The genotype Hissar Pragath showed lower positive
or negative, non-significant association among majority
of the traits studied. However, fruit yield was positive

Table 3 : Phenotypic correlation for biometric traits of Hissar Pragath in M3 generation

Parameters Treatments hF;Z?]tt b’;laL:]Tr?g S;r ’\#letts)e;;e?f Fruitlength  Fruit girth V\'/:;l::;rtn F;:gtp{;ﬁtd
plant plant
Days to 50 per Control 0.09 0.06 -0.26** -0.16 0.11 0.07 0.03
cent flowering 10 krad Gammarays 0.03 0.18 -0.05 0.03 -0.11 -0.16 -0.06
0.04 per cent DES 0.11 0.09 0.03 -0.14 -0.03 0.02 -0.10
0.6 per cent EMS 0.14 -0.11 -0.18 0.18 0.12 0.25** 0.48
Plant height Control -0.16 0.13 -0.09 0.06 0.03 -0.16
10 krad Gamma rays 0.11 -0.16 0.07 -0.09 0.06 0.03
0.04 per cent DES 0.05 0.09 0.29 0.13 0.18 0.18
0.6 per cent EMS -0.09 0.03 -0.03 0.03 0.09 0.09
Number of Control 0.11 -0.16 0.11 0.17 -0.09
branches per 10 krad Gammac rays 0.14 0.12 0.15 0.18 0.29
plant 0.04 per cent DES 0.16 0.03 0.11 0.14 -0.03
0.6 per cent EMS -0.16 0.11 0.14 0.12 0.03
Number of Control 0.23** 0.18 0.18 0.40%*
fruits per plant 10 krad Gammarays 0.23** 0.09 0.09 0.33**
0.04 per cent DES 0.34** 0.11 0.11 0.21*
0.6 per cent EMS 0.37** 0.29** 0.29** 0.50**
Fruit length Control 0.11 0.14 0.38**
10 krad Gammac rays 0.14 0.32** 0.33**
0.04 per cent DES 0.03 0.06 0.23*
0.6 per cent EMS 0.05 0.20* 0.48**
Fruit girth Control 0.11 0.18
10 krad Gammarays 0.32** 0.29**
0.04 per cent DES 0.18 0.19
0.6 per cent EMS 0.23** 0.28**
Fruit weight Control 0.21*
10 krad Gamma rays 0.29**
0.04 per cent DES 0.34**
0.6 per cent EMS 0.37**

* and ** indicate significance of values at P=0.05 and 0.01, respectively
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and highly significantly associated with number of fruits
per plant, fruit length and fruit weight. Thefruit yield per
plant was positive and highly significantly associated with
the traits number of fruits per plant, fruit girth and fruit
weight inthe genotype PLR 1. Similarly thefruit weight
was highly significant and positively associated with the
traits number of branches per plant, number of fruits per
plant, fruit length and fruit girth. In the genotype Putheri,

fruit yield per plant was positive and highly significantly
associated with number of fruits per plant, fruit length
and fruit weight. Majority of the associations between
traits studied showed minimum affinity towards each
other. Maximum associ ation was noted between thetraits
fruit yield per plant and number of fruits per plantinthe
treatment 0.6 per cent EMS in Hissar Pragath (0.50)
(Table 3), PLR 1 (0.54) (Table 4) and Putheri (0.54)

Table 4 : Phenotypic correlation for biometric traitsof PLR 1in M3 generation

Number of

Number of

Parameters Treatments hzl'zr;:t branljr:]f per frl:)iltasn ther Ig:gtth g:’rli'r: V\'f;l;;t F;;grl tp)I/Iai td
Days to 50 per Control 0.03 0.08 -0.39 0.08 0.23** 0.18 0.19
cent flowering 10 krad Gamma rays 0.01 -0.11 -0.08 0.09 0.18 0.08 0.14
0.04 per cent DES 0.14 -0.13 0.04 0.06 0.31** 0.17 0.29**
0.6 per cent EMS 0.08 -0.15 -0.27 0.04 0.29** 0.09 0.28**
Plant height Control -0.23** 0.19 0.14 -0.08 0.04 -0.23*
10 krad Gammarrays 0.15 -0.23 0.25** 0.08 0.30 0.15
0.04 per cent DES 0.08 0.15 0.21** 0.23** 031 0.14
0.6 per cent EMS -0.13 0.08 0.21** 0.23** 0.31 0.27**
Number of Control -0.13 0.09 0.08 0.31** 0.14
branches per 10 krad Gammarays 0.21* 0.06 0.31** 0.29** 0.08
plant 0.04 per cent DES 0.02 0.04 0.39 0.48** 0.15
0.6 per cent EMS -0.23 0.01 -0.08 0.23** -0.13
Number of Control -0.27** 0.08 0.28** 0.22**
fruits per plant 10 krad Gammarays -0.26** 0.03 0.31** 0.39**
0.04 per cent DES -0.36** 0.03 0.31** 0.29**
0.6 per cent EMS -0.31** 0.08 0.31** 0.54**
Fruit length Control 0.31** 0.29** 0.08
10 krad Gamma rays 0.19 0.36** 0.15
0.04 per cent DES -0.08 0.31** -0.23*
0.6 per cent EMS 0.08 0.29** 0.49**
Fruit girth Control 0.15 0.29**
10 krad Gammarays 0.28** 0.28**
0.04 per cent DES 0.20* 0.26**
0.6 per cent EMS 0.37** 0.18
Fruit weight Control 0.31**
10 krad Gamma rays 0.24**
0.04 per cent DES 0.29**
0.6 per cent EMS 0.39**

* and ** indicate significance of values at P=0.05 and 0.01, respectively

Internat. J. Plant Sci., 12 (1) Jan., 2017 : 72-78 ==\ _Hind Agricultural Research and Training Institute

N—



J. ARUNA, M. PRAKASH AND B. SUNIL KUMAR

(Tableb5).

The maximum positive and significant correlation
was observed between thetraitsfruit yield per plant and
number of fruits per plant (0.62) for the mutagenic
treatment 10 krad gammaraysin Annamalai. The fruit
charecters viz., fruit length, fruit girth and fruit weight
expressed higher significant positive correlations. Similar
kind of results was reported by earlier workers (Aruna

and Veeraragavathathanm, 1997; Negi et al., 1999 and
Patel and Sarnaik, 2004). The above resultsare aso in
consonance with Supe and Nad Kale (1992); Vadivel
and Bapu (1988); Singh and Singh (2001) and Patel and
Sarnaik (2004) inbrinjal.

Kushwah and Bandhyopadhya (2005) reported that
number of fruits per plant, fruit diameter and number of
pickingshad significant positive correlation with yield per

Table5 : Phenotypic correlation for biometric traits of Putheri in M3 generation

Parameters Treatments hPe;'ZT]tt bl:lali]r:r?g ;?;r NflrJL:irEe;;ecr)f Izzléltth g.rrlilr: V\'/:er|lgft1t Fggtp)(;ﬁtd
plant plant
Daysto 50 per Control 0.20* 0.36** 0.29** 0.05 0.03 0.26** 0.20
cent flowering 10 krad Gammarays 0.10 0.03 0.13 0.16 -0.03 0.03 0.10
0.04 per cent DES 0.13 0.13 0.16 0.16 0.13 0.39** 0.13
0.6 per cent EMS 0.33** 0.23* 0.03 0.07 -0.1 0.42** 0.33**
Plant height Control 0.01 0.28** 0.07 0.02 0.23** 0.10
10 krad Gammarays 0.13 0.16 0.08 0.11 0.03 0.18
0.04 per cent DES 0.11 0.13 0.18 0.02 0.16 0.15
0.6 per cent EMS 0.17 -0.08 -0.05 -0.07 0.26** 0.11
Number of Control -0.16 -0.03 0.02 -0.11 0.08
branches per 10 krad Gammarays 0.08 0.02 0.03 -0.03 0.02
plant 0.04 per cent DES 0.05 0.05 0.05 0.02 0.02
0.6 per cent EMS 0.05 0.03 -0.03 0.07 -0.05
Number of Control 0.16 0.02 0.21* 0.36**
fruits per plant 10 krad Gammarays 0.03 -0.07 0.27** 0.37**
0.04 per cent DES 0.08 0.02 0.21* 0.34**
0.6 per cent EMS 0.02 0.07 0.22* 0.54**
Fruit length Control 0.03 -0.10 0.28**
10 krad Gammarays -0.03 0.07 0.27**
0.04 per cent DES -0.02 0.03 0.27**
0.6 per cent EMS -0.02 -0.18* 0.28**
Fruit girth Control 0.13 -0.02
10 krad Gammarays 0.08 0.08
0.04 per cent DES 0.03 0.05
0.6 per cent EMS 0.13 0.05
Fruit weight Control 0.23**
10 krad Gammarays 0.23**
0.04 per cent DES 0.18*
0.6 per cent EMS 0.27**

* and ** indicate significance of values at P=0.05 and 0.01, respectively
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plant at genotypic level . Such positive associ ation between
number of fruits per plant and fruit yield per has been
reported by many workers (Negi et al., 1999 and Patel
and Sarnaik, 2004 in brinjal; Nandpuri et al., 1973;
Bhutani and Kallo, 1989; Raijadhav et al., 1996 in
tomato and other crops). Similarly in brinjal, Randhawa
et al. (1989); Mishra and Mishra (1990); Saraswati
(1996) and Nalini et al. (2009) reported strong
association between number of fruits per plant and
fruit yield. The entries having maximum number of
fruits per plant and heavier fruits were generally
observed to yield higher.

REFERENCES

Arung, S. and Veeraragavathathanm, D. (1997). Correlation
among yield and component traits in tomato
(Lycopersicon esculentumMill.). South Indian Hort.,
45:7-9.

Bhutani, R.D. and Kallo, G. (1989). Correlation and path
coefficient analysis of some quality traitsin tomato.
Haryana J. Hort. ci., 18 : 130-135.

Goulden, C.H. (1952). Methods of statistical analysis. John
Weilly and Sons Inc., NEW YORK, U.S.A.

Kushwah, Sunitaand Bandhyopadhya, B.B. (2005). Variability
and correlation studiesin brinjal. Indian J. Hort., 62
(2):210-212.

Mishra, S.N. and Mishra, R.S. (1990). Correlation and path
analysisinlong fruited brinjal (Solanummelongena
L.). Environ. Ecol., 8: 162-166.

Nalini, A., Dharwad, P, Salimath, M. and Patil, S.A. (2009).
Association and path co-efficient analysis in €elite
germplasmlines of brinjal (SolanummelongenalL.).

Karnataka J. Agric. Sci., 22 (5): 965-966.

Nandpuri, K.S., Surgjan, S. and Tarsem, L. (1973). Studieson
the genetic variability and correlation of some
economic characters in tomato (Lycopersicon
esculentum Mill.). J. Res. Punjab Agric. Univ., 10 :
316-321.

Negi,A.C., Basang K.S,, Singh, Avatar and Sanwal, SK. (1999).
Correlation and selection index in Brinjal (Solanum
melangena L.). Haryana J. Agric. <ci., 28 (3&4) :
218-220.

Patel, K.K. and Sarnaik, D.A. (2004). Correlation and path co-
efficient analysisin brinjal (Solanummelongenal.).
Haryana J. Hort. i, 33: 246-247.

Raijadhav, S.B., Choudari, K.G. and Kale, P.N. (1996).
Correlation studiesintomato. J. Maharashtra Agric.
Univ., 21: 252-253.

Randhawa, J.S., Kumar and Chadha (1989). Correlation and
path analysis in long fruited brinjal (Solanum
melongenalL.). Veg. i, 16: 39-48.

Saraswati, T. (1996). Path analysis in segregating population
of brinjal (Solanum melongena L.) crosses. South
Indian J. Hort., 44: 103-104.

Singh, A.K. and Singh, A. (2001). Correlation and path co-
efficient analysis of some quantitativetraitsin brinjal
(Solanummelongena L.). Crop Res., 22: 409-502.

Supe, V. S. and Nad Kale, P.B. (1992). Correlation and path
analysisintomato. J. Maharashtra Agric. Univ., 17:
333-334.

Vadivel, E. and Bapu, K.J.T. (1988). Genotypic correlation and

path co-efficient analysis in eggplant (Solanum
melongena L.). South Indian J. Hort., 36: 304-307.

th

Year
* % % % % of Excellence * % % % %

Internat. J. Plant Sci., 12 (1) Jan., 2017 : 72-78 =\ _Hind Agricultural Research and Training Institute

I8

8



