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Summary
Phenotypic and genotypic correlations estimated in  20 diverse cultivars of maize used for baby corn production using data
from two years indicated that husked cob yield per plant exhibited significant positive correlation with number of cobs picked
per plant, days to last cob picking, fodder yield and biological yield per plant both at phenotypic and genotypic levels. This
suggests that   baby corn improvement can be achieved by applying indirect selections for these four traits which are highly
correlated with the husked cob yield. Path coefficient analysis revealed that  five traits   viz., days to first cob silking, days to
last cob picking, single husked cob weight, husk yield per plant and biological yield per plant at phenotypic level and eight
traits viz., number of cobs picked per plant, single husked cob weight, de-husked to husked cob yield ratio per plant, tassel
weight per plant, husk yield per plant, biological yield per plant, stalk weight per plant and harvest index at genotypic level
exhibited direct positive effect on husked cob yield per plant. Hence, these traits should be given due importance for selecting
superior genotypes specifically for baby corn purpose.

Lkkjka'k

cschdkuZ mRiknu ds fy, mi;ksx esa yk, x, edbZ ds 20 fofo/k fdLeksa ds QhuksVkbfid rFkk thuksVkbfid lglEcU/k ds vkdyu gsrq mi;ksx
esa yk, x, nks o"kksZa ds vkadM+ksa ls ;g ladsr feyk fd fNyds lfgr izfr ikS/kk dkWc mit ysu ij izfr ikS/ks rksM+s x, HkqV~Vksa dh la[;k] igys
HkqV~Vs dh rqM+kbZ ds fnuksa] pkjk mit rFkk izR;sd ikS/ks ls izkIr tSfod mit ds izfr QhuksVkbfid rFkk thuksVkbfid Lrj ij mYys[kuh;
ldkjkRed lglaca/k iznf'kZr fd;kA blls ;g irk pyrk gS fd mijksDr pkj fo'ks"krkvksa gsrq vizR;{k p;u }kjk cschdkuZ esa lq/kkj yk;k
tk ldrk gS tks fd fNyds ;qDr dkWc ds izfr mPp lglEcU/k j[krs gSaA ikFk dksfQf'k,aV fo'ys"k.k ls irk pyk fd QhuksVkbfid Lrj ij
ikap fo'ks"krk,a mnkgj.kkFkZ izFke flfYdax vkus ds fnuksa] vafre HkqV~Vs dks rksM+us ds fnuksa] fNydk lfgr HkqV~Vs dk Hkkj] izfr ikS/kk fNyds dh
ek=k rFkk izfr ikS/kk tSfod mit rFkk vkB fo'ks"krkvksa tSls izfr ikS/ks rksM+s x, HkqV~Vksa dh la[;k] fNyds lfgr ,d HkqV~Vs dk Hkkj] fcuk
fNydk;qDr Qyh dh rqyuk esa fNydk jfgr izfr ikS/kk mit dk vuqikr] izfr ikS/kk Vly Hkkj] izfr ikS/kk fNyds lfgr mit] izfr ikS/kk
tSfod mit] izfr ikS/kk MaBy dk Hkkj rFkk rqM+kbZ baMsDl us thuksVkbfid Lrj ij fNyds lfgr izfr ikS/kk mit ij lh/kk ldkjkRed izHkko
n'kkZ;kA vr% cschdkuZ ds fy, mRd"̀V thuksVkbi ds p;u gsrq bu fo'ks"krkvksa ij mfpr /;ku fn;k tkuk pkfg,A

Introduction

India is emerging as one of the potential baby corn
producing countries due to low cost of production
and high demand within the country. There is a great
potential to earn foreign exchange through export of
fresh/canned baby corn and its processed products.
Another important point is that baby corn is safe
vegetable to eat as it is almost free from residual effects
of pesticides as the young cob is rapped with husk
and well protected from insect and diseases. Currently,
some of the maize cultivars, initially developed for
grain purpose are cultivated for baby corn purpose
also, necessitating under standing of relationship
between various parameters.

Despite great importance of baby corn, very little work
has been done pertaining to understanding of inter

relationship on correlation and path studies (Koner
and Prodhan 2005, Abirami et al., 2007 and
Choudhuri and Prodhan 2007). Analysis of
productivity traits among popular cultivars is a pre-
requisite to initiate systematic selection work aimed
at deriving elite lines specifically useful for baby corn
improvement (Prodhan et al., 2007; and Satyanarayana
et al., 2005).Hence the present investigation was
undertaken to study the phenotypic and genotypic
correlations and path analysis for productivity traits
relevant for baby corn use in the 20 diverse cultivars
of maize.

Materials and methods

The material consisted of a set of 20 diverse genotypes
of maize comprising of six single cross hybrids,  four
double cross hybrids, one three way cross hybrid and
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nine composites (Table 1). The material was obtained
from the Directorate of Maize Research, Pusa Campus,
New Delhi, and grown in two diverse seasons, viz.,
kharif 2007 and rabi 2007-2008. The experiment was
laid in Randomized Block Design with three
replications at the experimental farm of Janta Vedic
College, Baraut, Baghpat (Uttar Pradesh). The plot size
for each genotype was 3 m X 1.2 m, with two rows of
3 m length, at a spacing of 60 cm between rows and
15 cm between plants. Observations were recorded
on 10 randomly selected plants of each genotype in
each replication on 20 productivity characteristics
pertaining to maturity, economic yield, biological yield
etc. Six important productivity traits, viz. husked cob
yield per plant, number of cobs picked per plant, plant
height, number of days to last cob picking, fodder yield
per plant and biological yield per plant were taken to
find out  phenotypic and genotypic correlation
coefficients (Table 2). The estimates of phenotypic and
genotypic correlations were worked out by the
procedure described by Johnson et al. (1955). The path
coefficient analysis was done as per the procedure
outlined by Dewey and Lu (1959).

Results and Discussion

From the data collected and analyzed for 20 different
traits, six important  economic yield traits viz., husked
cob yield per plant, number of cobs picked per plant,
plant height, days to last cob picking, fodder yield per
plant and biological yield per plant were used  for
analyzing  inter correlation and interpretation in the
present study. Significant differences for all the
characters were apparent indicating existence of
genetic variability for all these traits in the 20 genotypes
used for the study. Results involving 15 combinations
among these six characters reflecting phenotypic and
genotypic correlations are presented in Table 2.

At phenotypic level, the husked cob yield per plant
exhibited significant positive correlation with number
of cobs picked per plant, fodder yield per plant and
biological yield per plant. Similarly positive and
significant correlation was shown by days to last cob
picking with fodder yield per plant and biological yield
per plant and also by fodder yield per plant with
biological yield per plant. Some relationship was
manifested at genotypic level also and thus overall trend
was seen across both kharif and rabi seasons. On the
other hand, plant height showed non-significant
correlation at both phenotypic and genotypic level,

though season the values tended to be negative only
during the kharif season.

Apart from above general trend for many traits across
the seasons at both phenotypic and genotypic levels,
some of the associations showed marked differences
during the two seasons. For example, husked cob yield
per plant and number of cobs picked per plant showed
significant negative correlation with plant height both
at phenotypic and genotypic level, only during kharif
season. The corresponding values were positive, but
not significant during rabi season. Specifically for the
rabi season also, instances of positive and significant
correlations were exhibited for six of the combinations
listed in Table 2. These include husked cob yield with
days to last cob picking; number of cobs picked per
plant with three traits (number of days to last cob
picking, fodder yield per plant,  and biological yield
per plant); and plant height with both fodder yield per
plant and  biological yield per plant.

This seasonal variation evident in the present findings
may be attributed to significant differences for various
factors in the two seasons. These results are in general
agreement with those of previous workers (Koner and
Prodhan, 2005 and Abirami et al., 2007). The present
study reveals that improvement in husked cob yield

Table 1.  Salient features of genotypes
Genotype Source/Centre Main features 

(Maturity; type of cultivar) 
Kiran  PAU, Ludhina  Early ; composite 
Parkash  PAU, Ludhina Early ; single cross hybrid 
X 3342 Pioneer Seeds (Pvt. Seed 

Comp.) 
Early ; double cross 
hybrid 

HIM 129 VPKAS, Almora Early; three way cross 
hybrid 

Vivek hybrid 17 VPKAS, Almora Early; single cross hybrid 
FQH 4567 (Vivek 
QPM 9) 

VPKAS, Almora Early; single cross hybrid 

Vivek hybrid 9 VPKAS, Almora Early; single cross hybrid 
Pargati GBPUT, Pantnagar  Early; composite   
HQPM 1 CCS HAU, Karnal Late; single cross hybrid 
HM  4 CCS HAU, Karnal Medium; single cross 

hybrid 
BIO-9637 Bio-Seeds (Pvt. Seed comp.) Late;  double cross hybrid 
Comp R-2005-2 
(Chandramani) 

CSAUAT, Kanpur Early; composite  

D 131 (Pant Sankul 
Makka 3) 

GBPUT, Pantnagar Early; composite  

L 201 R.S., Bajaura, CSK HPKVV, 
Palampur 

Early; composite  

PRO 311 Bio-Seeds (Pvt.  Seed comp.) Late; double cross hybrid 
Seed Tech 2324 Bisco Seed Tech. (Pvt. Seed 

comp.) 
Late;  double cross hybrid 

Navjot PAU, Ludhina Early; composite   
Surya  GBPUT, Pantnagar Early; composite  
L 166 R.S., Bajaura, CSK HPKVV, 

Palampur 
Medium; composite   

MS Pool C 7 PAU, Ludhina Late; composite  
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Table 2. Estimates of Phenotypic (P) and Genotypic (G)
correlations among six productivity traits in kharif and rabi,
2007-08

per plant can be achieved by applying indirect
selections for number of cobs picked/plant, days to
last cob picking, fodder yield per plant and biological
yield per plant.

For path coefficient analysis, husked cob yield per plant
was considered as dependent and the remaining 19
productivity traits as independent parameters. Path
coefficient analysis measures the cause of association
between two variables.  In other words it splits the
correlation coefficient into the measures of direct and
indirect effects estimating the direct and indirect
contribution of various independent characters
towards a dependent character as presented in Table
3 and 4.

Path coefficient analysis revealed that out of 19
characters only four traits viz. days to first cob silking,
days to last cob picking, single husked cob weight,
and husk (green sheath) yield per plant exhibited direct
positive effects on dependent character husked cob
yield per plant during both the seasons and the
remaining 15 traits contributed to husked cob yield
indirectly via other component traits for phenotypic
path coefficient. The maximum positive indirect effects
towards husked cob yield per plant were exhibited by

Correlation  Coefficient 
Phenotypic Genotypic 

Character  combination 

Kharif Rabi Kharif Rabi 
Husked cob yield/plant vs. Number  of 
cobs picked/ plant   

0.862** 0.947** 0.873** 0.968** 

Husked cob yield/plant vs. Plant height -
0.508** 

0.235 -
0.523** 

0.245 

Husked cob yield/plant vs. Days to last 
cob picking. 

0.105 0.667** 0.121 0.815** 

Husked cob yield/plant vs. Fodder 
yield/plant 

0.435* 0.756** 0.438* 0.761** 

Husked cob yield/plant vs. Biological 
yield/plant 

0.475** 0.774** 0.476** 0.779** 

No. of cobs picked  per plant vs. Plant 
height   

-
0.530** 

0.048 -
0.567** 

0.053 

No. of cobs picked per plant vs. Days to 
last cob picking.  

-0.117 0.618** -0.113 0.799** 

No. of cobs picked per plant vs. fodder 
yield/plant   

0.108 0.617** 0.110 0.642** 

No. of cobs picked per plant vs. 
Biological yield/plant 

0.151 0.640** 0.153 0.665** 

Plant height vs.  Days to last cob picking -0.085 0.312 -0.084 0.375 
Plant height vs. Fodder yield/plant 0.205 0.614** 0.209 0.619** 
Plant   height vs. Biological yield/plant 0.180 0.601** 0.182 0.606** 
Days to last cob picking vs. Fodder 
yield/plant 

0.455** 0.720** 0.475** 0.854** 

Days to last cob picking vs. Biological 
yield/plant 

0.446* 0.728** 0.468** 0.863** 

Fodder yield/Plant vs. Biological 
yield/Plant 

0.998** 0.999** 0.999** 0.890** 

 

Table 3. Direct and indirect phenotypic effect of 19
productivity traits on husked cob yield/plant in kharif and
rabi, 2007-08

Direct Effect Correlation with husked 
cob yield/plant 

Productivity traits 

kharif rabi 

Main indirect 
contributing traits 

kharif rabi 
Days to tasselling -0.30 -

0.014 
Husk yield/plant, 
stalk weight/plant 

0.103 0.632** 

Days to first cob 
silking  

0.025 0.033 Husk yield/plant, 
stalk weight/plant 

0.083 0.649** 

Days to last cob 
silking 

-
0.079 

0.008 Husk yield/plant, 
stalk weight/plant 

0.082 0.660** 

Days to first cob 
picking  

-
0.291 

-
0.162 

Husk yield/plant, 
stalk weight/plant 

0.061 0.655** 

Days to last cob 
picking 

0.295 0.128 Husk yield/plant, 
stalk weight/plant 

0.105 0.667** 

Days to first and last 
cob picking interval 

-
0.122 

-
0.062 

Biological 
yield/plant 

0.038 -0.148 

Number of cobs 
picked/plant  

0.006 -
0.012 

Husk yield/plant, 
stalk weight/plant 

0.862** 0.947** 

Single husked cob 
weight  

0.002 0.605 Husk yield/plant, 
stalk weight/plant 

0.756** 0.822** 

Single de-husked 
cob weight  

0.000 -
0.069 

Biological 
yield/plant 

-0.102 -0.180 

De-husked cob 
yield/plant  

-
0.008 

0.682 Husk yield/plant, 
stalk weight/plant 

0.810** 0.913** 

De-husked to husked 
cob yield ratio/ plant  

0.003 -
0.013 

- - - 

 Plant height  0.000 0.000 - - - 
Tassel weight/plant -

0.069 
0.583 Husk yield/plant, 

stalk weight/plant 
0.474* 0.427* 

Husk weight/cob  -
0.001 

-
0.630 

Husk yield/plant, 
stalk weight/plant 

0.680** 0.819** 

Husk yield/plant  0.471 5.392 Husk yield/plant, 
stalk weight/plant 

0.988** 0.998** 

Stalk weight/plant 1.195 1.914 - - - 
Fodder yield/plant  -

1.577 
-
2.873 

Husk yield/plant, 
stalk weight/plant 

0.435* 0.765** 

Biological yield/plant 2.924 2.598 Husk yield/plant, 
stalk weight/plant 

0.475* 0.774** 

Harvest Index  -
0.013 

0.002 Husk yield/plant, 
stalk weight/plant 

0.300 0.124 

 
biological yield per plant during kharif season  and by
husk yield and  stalk weight per plant during rabi
season in majority of cases while by de-husked cob
yield per plant and fodder yield in few cases during
both the seasons.

Tiwari and Verma (1999) analyzing 28 baby corn
genotypes grown during kharif 1997 reported that the
genotypic correlation coefficients were in general,
similar in direction to the phenotypic correlation
coefficients, but higher in magnitude. Baby corn yield
was positively correlated with the traits cob yield with
husk, ear diameter and fodder yield, but negatively
correlated with days to first silk emergence, plant
height, ear height and ear length. Path coefficient
analysis indicated that cob yield with husk followed
by ear diameter made the greatest positive direct
contribution to baby corn yield. Days to first silk
emergence registered highly negative direct effects on
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yield. Viola et al. (2003) reported that early silking
and harvesting of fresh cobs; greater plant height, cob
length, cob weight, cob height, number of cobs per
plant and lesser cob girth directly contributed to
increased cob yield. Abirami et al. (2007) reported in
field corn that the weight of the cob contributed to the
maximum direct effect to grain yield implying that
selection for weight of the cob will be highly effective
for the improvement of grain yield.

The present study reveals that five traits viz.  days to
first cob silking, days to last cob picking, single husked
cob weight, husk yield per plant and biological yield
per plant) at phenotypic level and eight traits (number
of cobs picked per plant, single husked cob weight,
de-husked to husked cob yield ratio per plant, tassel
weight per plant, husk yield per plant, biological yield
per plant, stalk weight per plant and harvest index) at
genotypic level contributed directly towards husked
yield. Hence, these traits should be given prime
importance for selecting superior genotypes for husked
cob yield per plant, which is the economic and
marketable product for the farmers growing baby corn.
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Table 4. Direct and indirect genotypic effect of 19 productivity traits towards husked cob yield/plant in kharif and rabi, 2007-08
Direct Effect Correlation with husked cob yield/plant Productivity traits 

kharif rabi 
Main indirect contributing traits 

kharif rabi 
Days to tasselling 0.444 -0.006 Husk yield/plant, stalk weight/ plant, Biological yield/plant 0.117 0.681** 
Days to first cob silking  -0.508 0.011 Husk yield/plant, stalk weight/ plant, Biological yield/plant 0.098 0.744** 
Days to last cob silking 1.027 -0.004 Husk yield/plant, stalk weight/ plant, Biological yield/plant 0.098 0.844** 
Days to first cob picking  -0.923 0.143 Husk yield/plant, stalk weight/ plant, Biological yield/plant 0.069 0.739** 
Days to last cob picking -0.335 -0.117 Husk yield/plant, stalk weight/ plant, Biological yield/plant 0.121 0.815** 
Days to first and last cob picking interval  -0.369 0.046 Fodder yield/plant 0.054 -0.178 
Number of cobs/plant  0.310 0.011 Husk yield/plant, Biological yield/plant 0.873** 0.968** 
Single husked cob weight  0.207 0.207 Husk yield/plant, stalk weight, Biological yield/plant  0.777** 0.872** 
Single de-husked cob weight  -0.002 -0.016 Fodder yield/plant -0.145 -0.205 
De-husked cob yield/plant  -0.290 0.092 Husk yield, Biological yield/plant 0.829** 0.942** 
De-husked to husked cob yield ratio/plant  0.186 0.009 - - - 
Plant height -0.058 -0.001 - - - 
Tassel weight/plant 0.113 0.078 Husk yield/plant, stalk weight, Biological yield/plant 0.488* 0.436* 
Husk weight/cob  0.007 -0.215 Husk yield/plant, stalk weight, Biological yield/plant 0.694** 0.864** 
Husk yield/plant 1.353 1.487 Husk yield/plant, stalk weight, Biological yield/plant 0.995** 0.999** 
Stalk weight/plant 1.694 1.581 - - - 
Fodder yield/plant  -5.324 -1.969 Husk yield/plant, stalk weight, Biological yield/plant 0.438* 0.761** 
Biological yield/plant  3.479 0.028 Husk yield/plant, stalk weight, Biological yield/plant 0.476* 0.779** 
Harvest Index 0.048 0.005 Husk yield/plant, stalk weight, Biological yield/plant 0.291 0.097 

 


