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ABSTRACT

During Kharif 2017, 96 sorghum accessions were tested and characterised for several yield
component characteristics and morphological factors at the Govind Ballabh Pant University of
Agriculture and Technology's Instructional Dairy Farm in Pantnagar, Uttarakhand, India. A positive
and significant correlation coefficient of component traits ensures their potential for selection in
order to maximize fodder yield. In the present study green fodder yield and dry fodder yield were
found to be significantly and positively associated with plant height (0.389, 0.351) and stem girth
(0.476, 0.418). leaf length (0.011), stem girth (0.007), leaf width (0.001) and plant height (0.002)
were observed to have a positive direct effect on green fodder yield. The findings of the research
reveal noteworthy relationships between green fodder yield, dry fodder yield and specific
morphological attributes. Therefore, these characters provide enormous opportunity for selection to
improve yield. The present study has implications in current breeding programmes for developing
improved varieties by highlighting the specific traits and parameters that can contribute significantly
to higher fodder vyield, breeders can strategically target these characteristics during the selection
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and breeding process. By identifying features that have a direct beneficial influence on yield, the
study gives practical insights that can benefit fodder production and as a result, the livestock and

agriculture industries.

Keywords: Correlation; path analysis; germplasm; evaluation; fodder yield; morphological traits.

1. INTRODUCTION

“Sorghum (Sorghum bicolor (L.) Moench) is a
diploid plant with 2n = 20 somatic chromosomes
that belongs to the Poaceae family” [1]. It is
thought to have originated in Northeastern Africa
between 5000 and 8000 years ago [2,3]. The
Indian Subcontinent is the secondary origin of
sorghum, with evidence of early grain production
extending back roughly 4500 years [4]. “Sorghum
is adapted to a broad range of environmental
conditions from the highlands of Ethiopia to the
semi-arid Sahel. Tribal group has distributed the
five different races of sorghum (Bicolor,
Caudatum, Durra, Guinea, and Kafir) to wide
range of places due to their movement in Africa
[5,6]. Sorghum is the fifth most important grain
crop, providing fodder and food all over the
world” [7]. “Sorghum is a staple diet for millions
of poor rural people in Asia and Africa's semiarid
tropics” [6].

Sorghum grain is rich in protein (11.3%), fat
(3.3%), iron, zinc, phosphorus and B-complex
vitamins. Red-grained sorghum is rich in tannins
(antioxidants) that protects against cell damage
[8,9,10]. “Forage sorghum can be used to make
silage, hay and pasture for animal feed. The
demand for fodder sorghum is expanding rapidly.
To fulfil demand, there must be an increase in
output, which should come from it or from a
smaller area given the current scenario of
dwindling agricultural land” [11]. “The creation of
a broad genetic basis, stable, and high-yielding
sorghum cultivars need a continuous supply of
new germplasm as a source of favourable genes
in breeding operations. The diverse germplasm
is a fantastic resource for enhancing plant
adaptation and other agronomic characteristics”
[12].

“Because of its endurance to heat and drought
stress, it is suited to a larger variety of ecological
circumstances for other crops, including low soil
moisture, hot and dry temperatures” [13,14]. It is
referred to as a high-energy crop due to its
excellent water usage efficiency and solar energy
conversion. It is produced mostly for fodder and
food. Sorghum grain is a staple diet in Africa,
Asia, and other low-income countries, as well as
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a fodder and feed crop for cattle [9]. The primary
goal of any plant breeding effort is to find and
select superior genotypes with desirable features
from a wide variety of breeding material by
properly using the crop's available diversity.

Correlation coefficients can be wused to
investigate the mutual relationship between
different characters in order to develop

appropriate selection criteria, whereas path
coefficient analysis can be used to determine the
direct and indirect causes of association between
the dependent and independent variables. To
begin an effective selection programme, both
correlation and route analysis are necessary to
analyze the relationship of numerous component
characteristics and their direct and indirect
impacts on yield contributing characters.

2. MATERIALS AND METHODS

During Kharif 2017, the current study was carried
out at the Govind Ballabh Pant University of
Agriculture and Technology's Instructional Dairy
Farm in Pantnagar, Uttarakhand, India. “In an
Augmented Block Design, 96 germplasm
accessions were planted in two rows of three
meters length with 45cm row spacing. For
cultivation, the recommended package of
practices were followed. Data was recorded on
time to 50% flowering (days), plant height (cm),
stem girth (cm), number of nodes per plant,
panicle width(cm), leaf width (cm), leaf length
(cm), flag leaf length(cm), flag leaf width(cm),
1000 grain weight per panicle(gm), panicle length
(cm), HCN content (ppm), days to maturity, dry
matter %, Brix%, protein content (%),dry fodder
yield(g/plant) and green  fodder vyield
(g/plant).Correlation coefficient and phenotypic
path analysis was statistically estimated” [15,16].

3. RESULTS AND DISCUSSION

Correlation between yield component characters
and estimates of direct and indirect effects of
component characters on yield can be useful in
predicting the correlated response to directional
selection as well as identifying some characters
that may not have value in themselves but are
useful indices to consider in yield improvement.



Sihag et al.; Curr. J. Appl. Sci. Technol., vol. 42, no. 34, pp. 32-36, 2023; Article no.CJAST.105520

Green fodder yield correlated positively with plant
height, stem girth, number of nodes, flag leaf
width, flag leaf length, and dry fodder yield (Table
1). As a result, these characteristics offer an
incredible amount of potential for selection to
boost green fodder output. The current study
found a positive and substantial relationship
between plant height and green fodder output
per plant, and other studies found comparable
findings [17,18,19,20 and 21]. The yield of green
fodder was shown to be strongly and positively
related to leaf length, plant height, stem
thickness, and dry matter content [22]. Plant
height and stem girth were shown to have a
strong and favourable relationship with green
forage output [21 and 5]. Plant height and stem
girth were shown to have a highly substantial and
positive association with dry fodder output per
plant [23 and 6]. Leaf length and dry matter
content were also shown to be strongly and
positively linked with green fodder yield [24].
Plant height, on the other hand, was shown to be
positively linked with panicle length and panicle
breadth [25]. The number of leaves and green
fodder output of fodder cowpea were shown to
be positively related [26]. Path analysis is used to

determine the directed relationships between
variables. The efficiency of a character for direct
selection is revealed by phenotypic path analysis
when it has a positive and high direct influence
on green fodder yield. In a breeding programme,
a character with a high direct influence and
positive and high indirect effects through other
characteristics gives the ideal conditions for
selection. In the current study, stem girth (cm),
plant height (cm), number of nodes, leaf length
(cm), leaf breadth (cm), and flag leaf length (cm)
are the features that may be employed in
selection programmes to increase fodder output.
During the research, a positive direct influence of
stem girth on green fodder output was
discovered (Table 2), and comparable results
were reported in other experiments [11,27 and
28]. Leaf breadth was discovered to have a direct
favourable influence on green forage output [22].
Green fodder output was shown to be positively
affected by leaf length, plant height, and stem
girth [20]. The residual impact associated with a
standard partial regression value of 0.0133
suggests that the remaining components other
than those analyzed have a very minor
contribution.

Table 1. The coefficient of correlation between nineteen sorghum genotype characters

Days to 50% flowering
Plant height (em)
Stem girth (em)

0.132
0019
0.341
-0.029

0.02

Number of nodes
Leaf length (cm)
Leafl width (¢m)

Flag leaf length (cm)  0.142
Flag leafl width (em) 0,171
Panicle length (em) | -0.145
Panicle width (cm) 0018 0397
Days to maturity - 0.11 I .. . X
HCN (ppm) 006 0032 0089 0206 0179 009 -0.09 -0.036
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Brix % 0.042 0103 -0.056 0014 015 -0.027 0093 0175
IVDMD -0.047  -0.13 -0.076 -0.0% 0088 0098 0064 0127
Dry matter % BB 0001 -0.006 0188 0042 0019 0111 0166
1000 seed weight (g)  0.113 0066 0.187 0218 03286 0.215 0.014 0114
Dry fodder vield (g/plant) -0.093 0351 0418 0184 0149 0263 0252 0.2
Green fodder yield (g/plant) 0.144 0389 0476 0288 0134 0251 0376 0333
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Table 2. The study of phenotypic path coefficients reveals the direct and indirect effects of 18
characters on green fodder yield

Days to 50 % flowering
Plant height {cm) . 0.003
Stem girth (cm) . 0.003

0.001 0.006  -0.003

-0.001

Number of nodes 0004 0007 -0.004

Leaf length {cm)
Leafl width {em)
Flag leaf length {cm)
Flag leal width {cm)

0.002
0.007

Panicle length (cm) -0.002 0.001 0.001
Panicle width (cm) o002 | 0005 JENOEN oo0¢ 0003
Days to maturity 000l | 0005 0006 -0001  0.007

HECN (ppm) ! ! 0000 D003 0002 0000 | -0.004

Protein content %

0005 0007 0001 0001 -0.001

0.002 0.007  -0.003
0.007 | -0.001

-0.001

0.003
-0.002
-0.003
0.001

-0.001

Brix % 0002 0004 0002 0001 -0001 0004 -0.003
IWDMD | 0002 | 0005 | 0001 -0.001 0001 0.002 -0.002
Dry matter % -0.001  -0.001 0002 | 0004  0.001 005 0.003
1000 seed weight (g) 0004 0001 0001 0003 0003 0003 0006 -0.002
Dry fodder vield (z/plant) 0003 [0 0003 0002 o001 0004 00N -0.004
3 ¥ : T § ¥ § & %
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Residual factor = 0.013

4. CONCLUSION

Green fodder yield correlated positively with plant
height, stem girth, number of nodes, flag leaf
width, flag leaf length, and dry fodder yield. As a
result, these characteristics offer an incredible
amount of potential for selection to boost green
fodder output. In the current study, stem girth
(cm), plant height (cm), number of nodes, leaf
length (cm), leaf breadth (cm), and flag leaf
length (cm) are the features that may be
employed in selection programmes to increase
fodder output.
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