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yield contributing traits viz., 100 grain weight,
plant height, total productive tillers, ear length
and ear girth could be utilised for selection
of best male sterile lines and per se performing
testers for crossing to exploit the genetic
potential of the genotypes.
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Correlation and path analysis in sunflower (Helianthus annuus L.)

K.S. KOTHAI, N. MANIVANNAN AND P. VINDHIYAVARMAN
Department of Oilseeds, Tamil Nadu Agricultural University, Coimbatore - 641 003, India

Yield is a complex character and influenced
by several other yield component characters.
The knowledge on association of several
characters with yield and among themselves
will be very essential for planning a successful
breeding programme. Path analysis splits the

correlation coefficient into measures of direct
and indirect effects and determines the direct
and indirect contribution of various characters
towards yield. The present study was undertaken
to assess the association between vyield and
yield components and also path analysis of
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oil yield per plant in sunflower (Helianthus
annuus L.)

Twenty three genotypes of sunflower were
evaluated in randomized block design  with
two replications with a plot size of 8m? during
kharif 2006 at the Cotton and Oilseeds farm,
Tamil Nadu Agricultural University, Coimbatore.
Normal cultural practices were followed through
out the crop growth. Biometrical observations
were taken on randomly selected five plants
in each genotype for the following eight
characters viz., days to 50% flowering, plant
height (cm), head diameter (cm), volume weight
per 100 ml (g), 100-seed weight (g), oil
content (%), seed yield per plant (g) and
oil yield per plant (g). Oil content was estimated
using Oxford 4000 NMR oil analyzer. Simple
correlation among yield and yield components
were worked out as per the standard method.
The direct and indirect effects of seven
characters on oil yield per plant were estimated
by path coefficient analysis (Dewey and Lu,
1957).

Simple correlation coefficients were presented
in table. 1. Oil yield per plant had significant
positive correlation with yield per plant (0.93),
oil content (0.47), volume weight (0.43). head
diameter (0.39) and 100-seed weight (0.30).
Chikkadevaiah et al. (2002) and Loganathan
and Gopalan (2006) reported positive correlation
of oil yield per plant with oil content and
head diameter.

The information on inter-association among
the yield components showed the nature and
extent of relationship with each other. In the
present study, head diameter had positive
correlation with oil content (0.53) and volume
weight (0.34). Chikkadevaiah et al. (2002)
reported positive correlation between head
diameter with oil content. Vidhyavathi et al.

(2005) observed that head diameter had significant
correlation with seed yield per plant. Hundred
seed weight had significant positive correlation
with seed vyield per plant (0.41). Ashok
et al. (2000), Ramasubrahmanyam et al. (2002)
and Chikkadevaiah et al. (2002) reported that
hundred seed weight had significant positive
correlation with oil content. Lakshminarayana
et al. (2004) and Manivannan et al. (2005)
observed that hundred seed weight had significant
positive correlation with seed vyield per plant
and volume weight respectively.

Volume weight had significant positive
correlation with oil content (0.79). Chikkadevaiah
et al. (2002) and Manivannan et al. (2005)
reported that volume weight had significant
positive correlation with oil content. Jhagirdhar
(1986), Abdelgawad et al. (1987) and Mogali
and Virupakshappa (1994) observed that oil
content was positively associated with plant
height. Amenla (1996) and Chikkadevaiah
et al. (2002) observed significant positive
correlation between oil content and yield.
However Vanishree et al. (1988) observed
negative correlation between oil content and
plant height. Non significant correlation between
oil content and seed yield per plant was recorded
by Chidambaram and Sundaresan (1990).

The simple correlation coefficients were
partitioned into direct and indirect effects using
path analysis on oil yield per plant (Table
2). In the present study, the estimated residual
effect (0.12) had indicated that the characters
chosen for path analysis were appropriate. The
path analysis on oil yield per plant revealed
that seed yield per plant (0.89) and oil content
(0.36) recorded high positive direct effect on
oil yield per plant. Lakshminarayana et al.
(2004) and Moorthy (2004) reported that plant
height and head diameter had high positive
direct effect on seed yield per plant. Gouri
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Table 1. Simple correlation coefficients of yield and yield components in sunflower.

Character Days to 50%  Plant Head 100-seed Volume Oil Yield/
flowering height  diameter weight weight/ Content  plant
(cm) (cm) ) 100ml (9) (%) (9)
Plant height (cm) 0.27
Head diameter (cm) -0.25 -0.22
100-seed weight (g) 0.01 -0.13 0.10
VVolume weight/ -0.11 0.01 0.34* 0.06
100 ml (g)
Oil content (%) -0.15 -0.16 0.53** -0.12 0.79**
Yield/plant (g) 0.03 -0.05 0.24 0.40* 0.18 0.14
Oil yield/plant (g) 0.00 -0.09 0.39** 0.29* 0.43** 0.47**  0.93**
*, ** Significant at 5% and 1% level respectively
Table 2. Direct and indirect effects of the oil yield components in sunflower.
Character Days to  Plant Head 100-seed Volume oil Yield/ Simple
50% height diameter  weight weight/  Content plant correlation
flowering  (cm) (cm) (9) 100ml (g) (%) (o) co-efficient
with oil
yield per
plant
Days to 50% 0.02 0.00 0.00 -0.00 0.00 -0.05 0.02 0.00
flowering
Plant height (cm) 0.01 0.01 0.00 0.00 -0.00 -0.06 -0.05 -0.09
Head diameter (cm) -0.01 -0.00 -0.01 -0.00 -0.00 0.19 0.22 0.39**
100-seed 0.00 -0.00 -0.00 -0.02 -0.00 -0.04 0-.36 0.29*
weight (9)
Volume weight / -0.00 0.00 -0.00 -0.00 -0.00 0.28 0.16 0.43**
100 ml (g)
Oil Content (%) -0.00 -0.00 -0.00 0.00 -0.00 0.36 0.13 0.47**
Yield/ plant(g) 0.00 -0.00 -0.00 -0.01 -0.01 0.05 0.89 0.93**

Diagonal values are direct effects
Residual effect = 0.12
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shankar et al. (2006) observed 100-seed weight
had high positive direct effects on seed yield
per plant.

Considering the indirect effect, head diameter
and volume weight recorded low and medium
level of indirect effects respectively on oil
yield per plant via oil content. Head diameter
and 100-seed weight had medium and high
indirect effects respectively via seed yield per
plant. The character volume weight per 100ml
and oil content showed low level of indirect
effect via seed yield per plant.

From the foregoing discussion, it may
be concluded that head diameter, 100-seed
weight, volume weight, oil content and seed
yield are important indices for oil yield
improvement in sunflower breeding programmes.
Moreover, the present study revealed that the
plant height and days to 50% flowering had
no association with oil yield. Hence development
of genotypes with high oil yield is possible
irrespective of plant height and duration.
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Influence of Rhizobium strains on nodulation and grain yield in

chickpea (Cicer arietinum L.)

A.V. SURYAWANSHI, V.K. MANDHARE AND B.M.
Pulses Improvement Project, Mahatma Phule Krishi

Chickpea (Cicer arietinum L.) is an
important pulse crop of Maharashtra state and
occupied an area of 7.56 lakh ha  (2001-
2002) with a annual production of 4.51 lakh
tones with an average productivity of 596
kg/ha (Anonymous, 2002). Studies under All
India Co-ordinated Pulses Improvement Project
(AICPIP) in different parts of the country
has shown that seed inoculation with efficient
strain of Rhizobium increases the grain yield
of legumes (Rewari, 1985). Effectiveness of
the symbiotic nitrogen fixation depends upon
the proper establishment of inter-relationship
between a particular legume and a specific
strain of Rhizobium (Dart et al., 1976).
Variability among Rhizobium strains of the
same species exists for biological nitrogen
fixation (Khurana and Dudeja, 1981). Choice
of the strain is very critical task for the
success of bio-inoculant. Therefore, efficiency

JAMADAGNI
Vidyapeeth, Rahuri-413 722 (M.S.)

of Rhizobium strains received from AICPIP,
Kanpur was evaluated at Mahatma Phule Krishi
Vidyapeeth, Rahuri (India) during Rabi 2000-
’01 and 2001-°02.

A field trial with Randomized Block Design
replicated thrice was laid out in medium black
soil. The treatments consisted 22 Rhizobium
strains, one un-inoculated control and two
treatments consistent of 20 and 40 kg N/
ha respectively without Rhizobium inoculation.
The seeds of chickpea cultivar Vishal were
inoculated with carrier based rhizobial inoculant
@ 250 g /10 kg seed and sown at 30x10
cm spacing in the plots (4 x 1.8 m net
plot size). Basal dose of 40 kg P, O/ha
was applied at the time of sowing uniformly.
The vigour of the plants was maintained
throughout the season by adopting proper
agronomic management and plant protection



