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ABSTRACT

Twenty genotypes of tomato, Solanum lycopersicon L were evaluated for yield and yield component
characters in RBD with three replications. Fruit yield per plant was positively and significantly
associated with number of fruits per plant and yield per plot. Path coefficient analysis revealed that
average fruit weight had the highest direct positive effect on fruit yield per plant followed by plant
height, days to first fruit set and number of flowers per cluster. Hence this character may be
simultaneously selected to develop the high yielding varieties.
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INTRODUCTION

Tomato is self-pollinated
solanaceous vegetable crop which is
originated from Peru Ecuador region (Rick
1969). Itiswidely consumed vegetable crop
throughout the world both for fresh fruit
market and the processed food industry. It
is grown at farm and kitchen garden for slice,

soup, sauce, ketchup, cooked vegetable
etc. Itisarich source of vitamins A, Band
C. InIndiait occupies 0.85 million hectares
area and 16.52 MT production with
productivity of about 19.6 tons per hectare
(Anon 2010). Correlation coefficient is
statistical measure which is used to find out
the degree and direction of relationship
between two or more variables.
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Correlation coefficient measures the mutual
relationship between various plant
characters and determines the component
characters on which selection can be
based for generic improvement in yield
while the path analysis splits the
correlation coefficient into the measures
of direct and indirect effect of a set of
dependent variables on independent
variables. The present study was carried
out to get the information for character
association for grain yield in twenty
improved genotypes of tomato.

MATERIAL and METHODS

The experiment was conducted at
the research farm of SKRAU, Bikaner.
Twenty genotypes of tomato were grown
in randomized block design in three
replications during Rabi 2011-12. Plot size
was 3.6 x 1.20 meters with spacing of 40 x
60 cm plant to plant and row to row. All
the standard agricultural practices were
followed to raise the good and healthy crop
in normal condition. Ten plants were tagged
for recording both quantitative and
qualitative characters. The genotypic and
phenotypic correlation coefficient of yield
and its contributing characters were
estimated as described by Singh and
Choudhary (1985). The direct and indirect
effect was estimated as per the method of
Wright (1921) and elaborated by Dewey
and Lu (1959).

112

RESULTS and DISCUSSION

The correlation studies provide
information about association between any
two characters. The degree of association
between fruit yield and its contribution can
be estimated by correlation coefficient at
genotypic and phenotypic levels. All
possible phenotypic and genotypic
correlation coefficient between fruit yield
and its components was calculated and is
given in Tables 1 and 2. For most of the
characters genotypic correlation coefficient
was found higher than phenotypic
correlation coefficient indicating a strong
inherent association among various
characters. Similar findings were observed
by Mohanty (2003) and Singh (2009). The
genotypic association of days to first
flowering showed significant positive
association with days to 50 per cent
flowering and first fruit setting. Similarly a
significant and positive correlation of days
to 50 per cent flowering was found with
days to first fruit setting. Plant height
exhibited significant positive association at
phenotypic level with number of branches
and fruits per plant while significantly
negative correlation was found with average
fruit weight, diameter and volume of fruitas
earlier reported by Singh (2009) and Ara
et al (2009) while studying correlation with
number of fruits per plant. Significant
negative correlation was found with average
fruit weight, diameter and volume and the



Correlation, path analysis in tomato

P19k 2101028y =\ ‘AUPIOY =QV ‘HNY JO BWNJOA =\ NNy JO Jsjawelq =4a 10|d/PIBIA = Ld/A ‘Weld/PIAIA = d/A ‘WbBIam Jni-
=4 ‘WUe|d/sHni4 =d/4 ‘189S SHNI4 =S4 ‘18S N4y 1s41) 01 SAe@=S- ‘181SN|9/SIamol4 =J/4 ‘sayoueiq # =gN ‘Wbiay ue|d =Hd ‘Buiamoly 905 01 sAeq =4 %0G ‘Buriamoyy 1511y 01 sAeq =44Q

000'T vv
¥¢1°'0- 0007 av
960'0 ¢8T'0  000'T SS1L
G90'0 ¢v0'0- 0.LT°0- 000'T EA
0€T'0  CET'0- 8VT'0- =xV.L'0 000'T 1d
€900 €e00 69¢0 9¢v'0- 00¥V'0- 000°T 1d/A
¢v0'0 0v0'0  TITO0 96T0- 6.0°0- xxS18°0 000'T d/A
8TT'0 9600 6¥V0°0- =xx96L'0 =*xVE€EL'0  LGC'0- 900 000'T M4
08¢°0- ¢80°0- 2800 %x9TL'0- »xI¥SG°0- xx899'0 xxIVS'0 »x86G°0-  000°T d/d
GT0°0- ¥80°0- ¢80°0- €200 ¢20°0- ¥60°0 T¢T'0  8L00- ¥.00 0007 (%) s4
1000- €¥Y0'0 6TC’0- 90C°0- €STO- T.0°0 G/0'0 ¥90°0- 6¥0°0 OTTO- 000'T S44
0ST0 ¥6T°0  80E0 0T0°0 ¥€0°0 ¥0T°0 6¢1°0 T¢0°0- ¢c¢0°0- 69T°0- 080°0 0007 o4
T70°0-  €8T°0- 9€T'0- *x0¢¥'0- x08E0- LST'0 8/0'0 xxC8E'0- xxC9€'0 8ST0 ¢€C’'0 0700 0007 aN
8E€T'0- T60°0- ¢L2'0- *xG€G'0- »x0C¥'0- 11€°0 E€TC'0 »xVST'0- »xc¥S°0  TYT0 GT2'0 €100 xxT9.°0 000'T Hd
€GT°0 8¥C'0 G60°0- ¥€C'0- 0TC0- TL00- TTITO0- ¢ST'O0- <CET'O- €EVI'0- =x9T2°0 TOT'0 S0C0 [LETO 000'T 4%0S
0600 61¢'0 ¥I¢’0- T¢T'0- ¢IT0- €I¢0- 96T1°0- GT0'0  S6T'0- 0L2°0- *x/¢9L°0 Tr0'0  62T'0 9500 =xxE98°0 000'T 44d

vv av SS1L aA 1d 1d/A d/A M4 di4 (%)s4 Sd4 o4 aN Hd 4%0S 44 J9eieyd

01BWO0] Ul SI310BJRYD JUSI3LLIP USaMIaq S1UusIolLe09 uolie|aliod aidAlousyd ‘T a|qel

113



Nagariya et al

PIOE D1I0ISY =V ‘AUPIOY =AW ‘UNJj JO BWNJOA =4A ‘NUNIY JO JalawWelQ =4d 101d/PIOIA =Ld/A ‘Weld/pBIA =d/A ‘Wblam 1ni4

=M4 ‘Jue|d/sini4 =d/4 ‘18S SHNJI4 = S ‘18S 1NJ} 1S4 01 SAe@ =S4 ‘481SN|9/S1amol4 =D/ ‘Sayouelq # =gN ‘WbIay ueld =Hd ‘Burismoly 9405 01 sAeq = %0 ‘Butiamoly 1s41y 01 sAkeq =44Q

000'T vv
LG¢°0- 0007 av
600 «xI85°0  000'T SS1L
6¢T'0 €8T°0- 89T°0- 000'T EA
T€EC'0  2¢00°0- €8T'0- xxC96°0 000'T 1d
680°0- 8900 9120 «xT9¥'0- «9¥¥'0- 000°T 1d/A
TG00 89T'0- S€T'0  0TC'0- TOT'0- xxE98°0 000'T d/A
L/T°'0  €0T'0- T180°0- 868'0 xx1.6'0 6.C°0- §0°0 000'T M4
«88E€°0- VST'0-  ¥80'0 G080~ »xTSL'0- xxT9L'0 xx885°0 xxECL0- 0007 d/d
yv1°0- ¢T2°0- ¢IT°0- 190°0- 9¥0°0 1¢T°0 99T°'0  TTT'0- 90C'0 0007 (%) s4
80T'0- x66€0 TS¢'0- 80C'0- ¢c¢c0- €€0°0 G60'0 0€0°0- €100 9ST0- 000'T S44
x0C€'0 %0660 «¥S€°0  L¥0'0- 000°0 ¥0¢°0 €8T°0 G€0'0- 9¥0'0 x0S€°0-  ¢B80°0- 000'T o4
96T'0- GEC'0- xELE'0-  8¢9'0- %x005°0- €LT'0 090'0 %x¢8G°0- xxETIG'0 0¥0'0 «0¢€0 0€0°0- 0007 aN
¥v¢'0-  162°0- ¥.C'0-  ¥09'0- xxLC'0- xCVE'D TTC'0 %%809'0- xx0¢9'0 S0C'0 92’0 6500 xx¢68°0 000'T Hd
TTC'0 xx819°0- /80°0-  /L2'0- 6.4¢°0- 9.0°0- STT'0- 0L0°0- 9¢T'0- x6S9€°0- *x.98'0 8YT'0 x6¢€°0 6STO 000'T 4%0S
06T'0 %«x895°0 2T¢’0- SGTIT'0- ¥0C'0- 0€C0- 9¢C’0- GE0'0  G9¢'0- xVLE'0- xx¥8°0 0800 0020 0900 =xxGC6'0 000'T 44d
vv av SSL dA Ele] 1d/A d/A M4 di4 (%)sd S44 oA aN Hd 4%0S 44a J81eseyd

0JeLLO) Ul SI3)0RJeyD JUSILHP USSANS( SIUBIDIIB0 UONE|84109 21dA10uss) *Z ajqeL

114



Correlation, path analysis in tomato

pIoe 2104025V =WV ‘ANPIoY =AV NN} JO BWNJOA =4A ‘UNJJ JO Jejaweld =4Q ‘101d/pIaIA =Ld/A ‘Weld/plalA =d/A ‘Wbiam 1ni4 =4
‘Jueld/sinid =d/4 ‘19S sHnI4 = S4 ‘18 INJy 1s11y 01 sAe@ =S4 “48ISN|9/SI8MOl4 =D/ ‘sayouelq # =N W18y ueld =Hd ‘Bulismoly %05 01 sAed =4 %05 ‘Butiamoly 1s1y 0} shkeq =44Q

¥S0°0 §60°0 €0¢'0- 0€L'T- 969'T- ¥.2°0 €8EC 99G°¢ 9¢0'0  /8¥°0- 186°0 990'T TTET- 0S6°'T- 8T0°0- vv
¥10°0-  9€0°0-  66¥'T- 0sv'e 1100 860°0-  88€'T- 970'T 6€0°0 16L°T ¥5S0°€ L12'T ¢9S°T- G8L'v- €60°0- av
¥00'0 €TC0- 08S¢- 145144 eve'l 66€°0 €60°T- ¢es'0- 0c0'0 8¢T'T- €60'T ¥0¢'¢ S.¥'1- €080  9€0°0 SS1L
L00°0 1900 €EV'0  0c¢v'€T-  ¥S0°L- 1990  0TT¢T ¢ee’s ¢10'0 €60~  9VT'0- ¢Iv'e ¢Ge’e- 999'¢ 6100 EA
¢100 1000 6.¥'0  0T6'CT-  SEE'L- S¥9'0  060°€T L96'¥  800°0- 966°0- TO0'0- 8TL'¢c €l€¢ 9/9¢ €000 1d
8T0°0- G¢0'0- <¢TL0- 06T°9 clLee Lyy'T-  ¢9L’E- ¥€0'S-  0¢C0- 6¥1°0 6¢9'0 T¥6°0- 8E8T 6690 8E00 1d/A
6000 8€0°0 60¢'0  0S0°¢T- TeTl'lL- €0v'0 6vE'T 18/  0¢0'0- €E€T0- 60T°0- YoT'€ ¥l¢'e- 0990 9000- M4
120°0- 9600  GTc¢'0- 008°0T 0TS’ T0T'T-  9G1°6- €19'0-  LE0'0- 0900 w70 G98L'¢- 8E€E€ vIT'T €v0°0 d/d
800°0- 81070 68¢°0 €680 600°0- S.T°0-  ¥0S'T- G9€'T-  ¢8T°0- 0TL0- 640T- 0¢c0- TOT'T [LI€€ 1900 (%) s4
900°0-  9¥T'0- 8¥9°0 66L°¢C G29'T 8¥0°0-  86€£0- 8800~ 8¢0°0 vevr'y  €9¢°0- TvL'T- €2€T G00'8- 8ET0- S44
LT0°'0  ¢9€'0- €16°0- L9€°0 ¢00°0 §6¢°0-  LLV'O- ¢0€'0- ¥90'0  89€°0- 980°€ ¥9T'0  ¢I€'0 L9€'T- €0T0- o4
T170°0- 980°0 T96°0 cEV'8 0.9°€ 16¢°¢  698'L- 06€'€- 2000~ ovy'T  €60°0- 0cv'S- 889G Tv0'E- €E00- aN
€T0°0- L0T'0 L0L°0 ¢iT'8 856'Y ¥6v°'0-  0TC'8- ¢0T'v-  LEOO- SO0T'T 6.T°0 Tv9'S- 18€'S <¢L¥'T- 0T0°0- Hd
1700  06T°0- ¥2e0 9TL°¢ 9v0'¢C 0TT'0 0560 €€8°0 §90°0 §68'¢€ LS¥'0  68L'T- 8980 9€¢'6- 991°0- 4%0S
9000  80C'0- 095°0 eva'1 961’1 €EE0 9.v°0 180T 890°0 008°¢ 8v¢’'0 ¥80°'T- G¢E€0 6.€6- V9T1°0- 44a

vv av SS1 N 4d Ld/A M4 di4 (%)sd Sdd oA aN Hd  4%08 44d J3Releyd

[oA3] 21dA10uab 1e orew o] ul Jue|d Jad plaIA uo Sia19eIReYd JUBIRYLIP JO 103143 12aJ1pul pue (Jeuobelp) 19a11Q '€ 3]qel

115



Nagariya et al

pIoe 210025V =WV ‘ANPIoY =AV NN} JO BWNJOA =4A ‘UNJJ JO Jejaweld =4Q ‘101d/pIaIA =Ld/A ‘Weld/plalA =d/A ‘Wbiam uni4 =4
‘ueld/sinid =d/4 19S SHNI4 = S 18S Wnuy 1s1y 0} sAeq =S4 ‘131SN|9/s1amol4 =O/4 ‘sayouelq # =aN ‘WbIay Jueld =Hd ‘Bulismoly 9605 01 sAeQ =4 %05 ‘Buiamoly 1su1y 01 sAe@ =44Q

0210 9000  Z00°0- ¢10°0- L0070 €v0°0- ¥90°0 L60°0-  TO0'0- 00070 0200 ¥00'0 800°0- €T0°0- T00°0 vv
G700 TS0'0-  €20°0- 80070 880°0 €200 00¢°0 0T0°0-  L00'0- €00°0 90¢°0 0¢0'0 SS0°0- 0¢0°0- T00°0 av
L00'0  600°0-  LZT°0- T€0'0  800°0- S.T0  Lc0'0- 8¢0'0  L00°0-  LT0°0- 700 ¥€0'0 9T0°0- 8000 T000- SSL
80070 ¢00°0 €200 ¢81°0- ¥¥0°0 88¢°0- 0€6°0 Ly¢’0- ¢00°0- 9T0°0- T00°0 8¥0°'0 TE€0'0- 6T00 T0O00- aA
9700 L0070 6700 wio- L5070 0L¢°0- L6€°0 L/8T°0- ¢00°0- ¢T00- ¥¥0°0 Tv0°0 ¥¢0'0- LT00 T000- 4d
800°0- ¢00'0- €€0°0- L1100 €c¢0'0- L1190 6ET0- 1€C°0 800°0 9000 ¥70°'0  LT0°0- 8T0°'0 9000 TOO'O- Ld/A
¥10°0- 2000~ 900°0 Sv1°0- ¢v00 S.T°0- oS0 L0¢’0-  L00°0- §S00°0- €00°0- T¥0'0- 0€O'0- 000 00070 M4
¥€0°0- 1000 0TO'0- 0€T'0  TEO0- S6v°'0  €¢E0- 9¥€’0  900°0- 7000 €00°0- 6€0°0- 8€EO0'0 TIO0 TOO'O- d/d
¢00°0- ¥00°0 0700 ¥00'0  600°0- 7900  ¢¥0°0- 9¢0°0 G800  660°0- ¢c0'0- LI0°0- 6000 <CI00 <000~ (%) s
0000  ¢o00'0- 8200 LE0'0  600°0- 8¥0'0  ¥€0'0- LT0'0  0TO'0- £/000  TTO'0- G2¢0°0- ¢T0'0 6S0°0- ¥00°0 S44
8700 0T0'0- 6£0°0- ¢00°0- 2000 T.000  ¢T0°0- 800°0- §T0°0- 9000 ¢€T'0  00T°0- T00'0 800°0- 00070 o)k |
§S00°0- 600°0 0¥0'0 9/0'0 ¢c¢0'0- 90T'0  90¢'0- G210 700 8700 T00'0  L0T'0- ¥¥0'0 LT00- 1000 aN
LT0°0- S00°0 S€0°0 L60'0  ¥¢0°0- 11¢°0  8.2°0- L18°0 €T0°0 LT0°0 ¢00'0 ¢80°0- 8500 TIOO 00070 Hd
8700 €T0°0- ¢T0°0 €¥0'0  ¢T0°0- 050°0-  ¢00°0- 9¥0'0-  ¢T0°0- §S0°0 9T0'0  ¢¢0°'0- 8000 ¢80°0- §S00°0 4%0S
1700 1100 €200 ¢¢0'0 900°0- v¥1°0- 800°0 890°0- ¥20'T 6500 §00'0 ¥10°0- €000 T.LOO- 9000 44d

vv av SSL aA 4d 1d/A M4 di4 (%)sd Sd4 o4 aN Hd  d4%0S 44a J3Kereyd

[an8] o1dA1ousayd 1e ojewo) u juejd Jad palA uo Si819BIRYD JUBIYIP JO 199))8 10a11pul pue (JeuoBelp) 108110 ¢ 9qeL

116



Correlation, path analysis in tomato

same observation was made by Mohanty
(2003) and Singh (2009). Fruits per plant
had significant and positive correlation with
yield per plant as well as per plot whereas
significant negative correlation was found
with average fruit weight, diameter and
volume as earlier reported by Singh (2009)
for average fruit weight. Average fruit
weight showed significant positive
association with diameter and volume of fruit
and similar observation was reported by
Singh (2009). A significant positive
correlation of yield per plant was found with
yield per plot. Direct and indirect effect of
various characters on fruit yield per plant
indicated that there is an agreement between
direction and magnitude of direct effect of
various characters and correlation with fruit
yield per plant. Thus a significant
improvement in fruit yield per plant can be
expected through selection in the component
traits with high positive direct effects. In
these investigations (Tables 3 & 4) average
fruit weight had the highest direct positive
effect on fruit yield per plant at genotypic
level followed by plant height. Days to first
fruit set, flowers per cluster and ascorbic
acid and at phenotypic level among the
various characters studied, yield per plant
exhibited maximum positive direct effect on
fruit yield per plot followed by average fruit
weight, number of fruits per plant, number
of flowers per cluster, ascorbic acid, fruit
set percentage, days to first fruit set, plant
height, diameter of fruit and days to first
flowering. The present findings are in close

Received: 24.6.2015
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proximity to earlier work done by Nandpuri
etal (1977).
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