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Path Analysis of Pearl Millet Yield and Yield Components under Moisture

Stress
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Abstract Grain yield of pearl millet (Pennisetum glaucum) is influenced by several yield com-
ponents. Path coefficient analysis was conducted to study the relationship between grain yield and
its components. Thirty hybrids of pearl millet were grown under natural terminal moisture stress
at Jodhpur. Grain yield mainly depended upon threshing percentage, biological yield and number
of panicles m>. Early maturing genotypes yielded higher. Longer duration of pre-flowering period
affected inversely seed weight and threshing percentage. Seed weight showed negligible direct
effect on grain yicld but influenced it through threshing percentage. Similarly plant height

influenced grain yield via biological yield.
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A considerable number of studies on grain

yield determinants in pearl millet [Pennisetum
glaucum (L.) R. Br.] include statistical correlation
between various agronomic traits and grain yield
(Virk 1988). Although these are helpful in deter-
mining the principal components influencing final
grain yield, correlation coefficients may be con-
founded with the indirect effect due to common
association inherent in trait interrelationship. Path
coefficient analysis has proven useful in providing
additional information that describes a priori cause
and effect relationship, such as yield and yield com-
ponents (Dhillon et al. 1977, Khairwal et al. 1990).

Pearl millet is mainly cultivated in arid and
semi arid environment with limited water supply,
while most of the path coefficient studies have been
carried out in the material grown under irrigated
conditions. The traits identified as beneficial under
well-watered conditions may not prove so under
water deficit conditions. Our objective was to study
yicld and yield component relationship through the

use of path coefficient analysis in pear]l millet grown -

under natural terminal moisture stress conditions.
Materials and Methods

The experiment was conducted during kharif

(June-September) 1991 at the Central Arid Zone

Research Institute, Jodhpur. Thirty single cross Fy
hybrids were grown in randomized block design
with three replications. Each plot consisted of 4
rows of 4 m length spaced at 60 cm. The material
was oversown with tractor drawn planter and plants
were thinned to 15 cm spacing two weeks after
sowmg The experiment was fertilized with 40 kg N
ha'!. Weeds were removed mechanically.

The total amount of precipitation received
during the pre-flowering period was 164 mm and

~during post-flowering period 17 mm and thus the

crop experienced severe moisture stress during
grain filling stage.

Duration of pre-flowering period equaled to
number of days from sowing to emergence of stig-
ma in 50% of the main shoots in a plot. At the time
of maturity plant height (cm) and panicle length
(cm) of main shoots were recorded on the five
well-bordered plants in each plot At the time of
harvesting, number of panicles m” % and grain yield
(g) were recorded from all the 4 rows. Dry stover
weight was added to pamcle weight to get total
biological yield (kg plot™). The threshing % was
determined as the ratio of grain weight to panicle
weight of the plants harvcsted from two central
rows o,f 1 m length (1.2m ) The seed weight (g) of
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Table 1 Correlation coefficients among grain yield and other traits in pearl millet

Threshing Panicles Pre- Seed Plant Biological Panicle
percentage m? flowering weight height yield length
period

Grain yield 0.62** 0:52** —0.49* 0.46* 0.23 0.43* -0.27
Threshing % - 0.18 —0.31* 0.48** —0.02 —0.05 —-0.22
Panicles m™ - —0.46* 0.32* 0.13 0.31* —0.35*
Pre-flowering period —0.59** —0.12 0.12 0.39*
Seed weight N 0.01 —0.11 —0.32*
Plant height - 0.36* 0.29
Biological yield - 0.15

*,** Significant at P = 0.05 and 0.01, respectively.

500 grains taken randomly from the bulk plot har-
vested was recorded from duplicate samples.

Correlation coefficients between all possible
pairs of eight traits were computed and, then, were
subjected to path coefficient analysis to get direct
and indirect effects as shown by Dewey and Lu
(1959).

Results and Discussion

The grain yield was found to be highly corre-
lated with threshing % (Table 1). This is expected
because seed yield of cereals under water deficit
conditions depends on the ability of genotypes to
remobilize the assimilates to reproductive growth
(Austin et al. 1980, Blum et al. 1983) and threshing
ratio represents such ability (Bidinger et al. 1987).
Grain yield was also highly correlated to number of
panicles m™ (r = 0.52** P < 0.01). Earlier, num-
ber of panicles per unit area has been reported as
an important trait in determining grain yield in
pearl millet (Mahalakshmi & Bidinger 1986,
Soman et al. 1987). Grain yield was adversely af-
fected by longer duration of pre-flowering period.
This was expected as the short duration genotypes
complete the life cycle before the moisture stress
becomes severe towards the end of growing season.
Seed weight and biological yield increased the seed
yield. This result agrees with the findings of
Mahalakshmi, et a/. (1985) and Khairwal et al.
(1990).

Longer duration of pre-flowering period af-
fected inversely threshing % and seed weight but

increased panicle length (Table 1). Longer dura-
tion of pre-flowering period in cereals induces high
water consumption in the pre-anthesis period, thus
affecting adversely grain yield and seed weight (Fis-
cher 1981). Higher threshing ratio increased the
seed weight because of high mobilization of
photosynthates to the developing grain. More
panicles m* reduced panicle length and seed
weight was adversely affected by longer panicles.
Biological yield was influenced by plant height and
number of panicles m2. Such compensationinyield
components stems from intraplant competition for
the stored photosynthates. In fact, yicld component
compensation, primarily due to competition for the
resources available, remains one of the impedi-
ments to progress (Grafius 1972) because yield
components occur in succession and may interact
in compensatory patterns during plant develop-
ment.

The direct effects obtained in path analysis
showed that grain yield primarily depended upon
threshing %, biological yield and upto some extent
upon number of panicles m™ (Table 2). The mean
seed weight showed negligible influence on grain
yield. Actually, when grain filling takes place under
water deficit conditions, as happened in the present
study, yield can considerably be buffered by a
higher contribution from assimilate mobilization
before and immediately after anthesis, leading to
very small variation in seed weight (Austin ef al.
1980). However, seed weight showed considerable
influence on yield via threshing % indicating the
importance of this trait under moisture stress con-
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Table 2 Path analysis showing the direct (diagonal) and indircct effects of seven inetric traits on grain yield of pearl millet

Threshing Panicles Pre- Seed Plant Biological Panicle
percentage m” flowering weight height yield length
period .

Threshing % 0.50 0.02 0.08 0.02 0.00 —0.02 0.02
- Panicles m* 0.09 0.12 0.13 0.01 0.01 0.14 0.03
Pre-flowering period —0.16 —0.05 -0.27 —0.02 —0.01 0.05 —0.03
Seed weight 0.24 0.04 0.16 0.04 0.00 —0.05 0.03

Plant height 0.00 0.01 0.03 0.00 0.05 0.16 —0.02
Biological yield —0.02 0.04 —0.03 0.00 0.02 0.45 —0.01
Panicle length —0.11 —0.04 —0.10 —0.01 0.02 0.07 . —0.08

Residual = 0.25

ditions. Similarly, plant height also influenced yield
through biological yield. These results agree with
the results of previous path analysis studies in pearl
millet (Dhillon et al. 1977, Singh et al. 1980, Khair-
wal et al. 1990).

The present study revealed that threshing %
is a major component in deciding the grain yield in
pearl millet in terminal moisture stress conditions.
Bidinger et al. (1987) also advocated grain yield per
panicle, representing the ability to both fill and set
grains under terminal stress, as an important
criterion to identify drought tolerant genotypes.
The biological yield was another trait which con-
sidereably influenced grain yield. Hente, this trait
also needs consideration to improve yield under
limiting water conditions.
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