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GENETIC VARIABILITY AND ASSOCIATION OF FORAGE
QUALITY CHARACTERS IN STRAINS OF

LASIURUS SINDICUS HENR.
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ABSTRACT

Coefficients of variation, heritability, genetic advance, correlations and
path analysis were studied in relation to eight forage quality characters of
33 strains of Lasil//'lls sindicl/s. Wide range of variations were observed
in the strains for silica, dry matter, lignin and crude protein which
e~hibited high heritability and genetic advance. Neutral detergent fibre
(NDF), acid detergent fibre (ADF), lignin and cellulose had positive and
significant inter-correlations at both, g<:notypic and phenotypic levels. Path
analysis revealed high direct effect of ADF and cellu lose on dry matter per cent.
Considering both, direct and indirect effects, cellulose. ADF and protein
assume importance in the selection of high forage yielding and nutritive strnins
of L. sindicl/s.

INTRODUCTION

Per cent dry matter is one of the
major fodder yield traits 10 forages.
But it has invariably been observed to
have negative correlation with quality

characters mainly digestibility and crude
protein as the bulk of dry matter is
composed of cellulose, pectin and hemi-
cellulose. Cellulose alone constitutes
nearly 40 to 60 per cent of the dry

matter. For selecting a desirable variety
having good quality and quantity of

forage, a plant breeder has to consider
the magnitude of genetic variations and
interrelationships among quality chara-
cters as well as their association with

dry matter. The present study on the
desert grass L. sindicus reports vari-
ability in its forage quality characters and

their genetic association.

MATERIAL AND METHODS

Thirty three strains of L. sindicus
were grown in a randomised block design
with three replications at the Central
Research Farm of the CAZRf, Jodhpur.
Forage samples were collected from

five randomly selected plants of each
strain in each replication at the half
bloom stage. Samples were dried in oven
at 60ne, till constant weight, ground
and analysed for the folIowing quality
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traits. Crude protein content was esti-

mated by Kjeltec Auto System II and

neutral detergent fibre (NDF), acid
detergent fibre (ADF), lignin, cellulose

and silica by Fibertec M-6 system. Data
were statistically ana;ysed for van-
ability (Burton, 195 I), correlation
Johnson et al., 1955) and path coelh-

cient (Dewey and Lu, 1959).

RESULTS AND DISCUSSION

The range of variation was com-
paratively high for silica, dry matter,
lignin and crude protein content (Table

1) . The phenotypic and genotypic
coefficients of variation ranged from 4.27
to 39.90 and 3.67 to 34.67, respectively.
Both, phenotypic ~md genotypic codffi-
cients of variation were high for silica.
moderate for dry matter, lignin and
crude protein and low for other traits.
Information on heritability alongwith
t!1e genetic advance (as per cent of mean)
is more helpful than heritability alone
in selecting the best individuals (Johnson
et al., 1955). In this study, the high
heritability alongwith high genetic advance
was observed for silica and high heri-
tability with moderate genetic advance
for lignin and dry matter percentage.

The remaining traits showed high heri-
tability and low genetic advance. This
trend suggests the possibility of improve-
ment through selection for these traits.

Genotypic and phenotypic corre-
lation coefficients between all possible

pairs of eight quality components are

presented in Table 2. The crude protein

content was nega,tivety correlated with

all characters except hemiceJJulose. Dry

matter per cent exhibited significant and

negative correlation with hemicellulose
centent. NOF, ADF, iignin and cellulose

were positively and significantly asso-

ciated among themselves. Similar results

have been reported in C. ciliaris (Gupta,
1983). The correlation of hemicellulose
was negative and significant with ADF,
lignin, cellulose and dry matter -per cent.
In some cases, the genotypic correlation
coefficients were more than one. This
may possibly be due to estimation error or
n~gative environmental association bet-

ween replications (Burton, 1951)

Data in Table 3 reveal high positive
effect of ADF, cellulose and high nega-

tive direct effect of NOF. cellulose,
lignin and silica on dry matter per cent.
High indirect effect of ADF on dry

matter per cent was also observed. The
crude protein and hemicellulose con-

tents negatively affect dry matter per

cent through ADF. The indirect contri-
bution of lignin and cellulose through

AOF was high and positive on dry
matter per cent. ADF and cellulose were
positively associated. The residual effect
was less than 0.5 which indicated that
all the important traits were included in
the study. Considering direct and in-
direct effects, cellulose, A OF and proter'n
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with the soil before sowing. Six seeds of
soybean per pot (variety 'Black Tur')
were sown and plants raised for 45 days.
Deionized water was used during the
growth period. After harvest the plant
samples-were oven-dried at 70± Ie.
The physico-chemical characteristics or
experimental soils were determined as
per Chopra and Kanwar (1976). Zin ...:
in soil and plant samples was determined
by using atomic absorption spectrophoto.
meter.

RESULTS AND DISCUSSION

Dry matter yield

The dry matter yield (Table 1) of
soybean in sodic soils ranged from 0.74

to 16.21 glpot and decreasel progressi-
vely with increasing levels of ESP. In the
absence of zinc, reduction in the yield
was 61, 73 and 93 per cent at 14.6, 27.2
and 41.3 ESP, respectively. Application
of zinc improved the dry matter yield by
23.5 per cent over control irrespective of
zinc levels. Zinc sulphate and zinc-titrip-
lex were equaly effective in increasting
dry matter production.

The effect of increasing levels of
ESP on the yield of soybean was signifi-
cant. At higher ESP (56.5), plants failed
to survive. The plant mortality and poor
yields at other ESP levels is attributed to
adverse physical conditions of the soil
affecting seed~ing emergence, root deve-
lopment and penetration. Sodic environ-

Table I. Effect of sodicity and zinc sources on shoot yield of soybean (g/pot)

Zinc sources

ZnS04• 7H,O Zn-EDTA

Control Zn levels (ppm) Zn levels (ppm)

ESP levels 0 5 10 Mean 5 10 Mean Mean

0 12.27 14.96 13.21 14.09 16.21 14.07 15.14 14.14

14.6 4.55 5.06 6.34 5.70 4.82 5.83 5.33 5.32

27.2 3.36 4.84 4.76 4.80 4.24 4.94 4.59 4.43

41.3 0.74 0.99 1.22 1.11 0.87 0.91 0.89 0.95

Mean 5.23 6.46 6.38 6.42 6.54 6.44 6.49

C. D. at 5%
ESP levels 0.37
Zn sources X ESP levels 0.53
Zn levels x ESP levels 0.53
Control vs. Zn application 0.42



mcnt of the soil also restricts plant
growth and causes nutritional inbalanc~
due to alkaline reaction, high ESP and
sodium toxicity (Verma and Abrol,
1980). Mortality of plants under such
conditions was also observed by Joffee
and Zimmerman (l945) and Bajwa and
Bhumbla (1971).

Thc increase in the yield due to zinc
application in sodic soils is in agreement
with the findings of Shukla and Prasad
(1974) and Abrol et al. (1972) who
reportcd ameliorative role of zinc on thc
yic!d of maize and paddy. respectively.
Results also revealed that the soybean is
more sensitive to sodicity than cereals
and the adverse effect of sodicity on soy-
bean can be slightly overcome with the
application of zinc. It is thus surmiscd
that, in soybean, not only the zinc status
of the plant but soil conditions also in-
tluence its yield.

Zinc concentration and ul)take

Incrcasing ESP and zinc levels rc-
suited in significant increase in zinc con-
centration of soybean shoot (Table 2).
Application of 10 ppm zinc resultcd in
significantly higher content of zinc oVCr
.'i ppm zinc under both the sources. The
zinc concentration was nearly two-fold
h:ghcr in Zn-EDTA treatment than that
in zinc sulphate. In thc absence of zinc
application the zinc in plant tissues re-
mained more or less constant with in-
creasing ESP upto 27.2 but increased
abruptly at ESP 4l.3 due to extremely
reduced growth.

Increase in zinc concentration with
zinc application was due to higher availa-
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bility of zinc in the root zone. A compari-
son of two sources indicated that plants
supplied with Zn-EDT A had higher zinc
in tissue than that with zinc sulphate.
This could be due to the chelating effect
of EDT A which increased zinc availabi-
lity. The decreased concentration of zinc
in zinc sulphate treatment due to induced
alkali soil conditions upto ESP 27.2, may
be attributcd to the reduction in zinc
availability in soil and thus lower absorp-
tion and/or translocation of zinc from
root to shoot. Agarwala et al. (1 %£1)
and Shukla and Mukhi (1980) also repo-
rted reduction in zinc concentration in
plant tissue at higher levels of ESP.

It is evident from the data ('fablc 2)
that uptake of zinc increased significantly
with zinc application irrespective of zinc
sources. In the absence of applied zinc,
the uptake of zinc decreased from I g9,
fig at ESP 0 (control) to 21.3 fig/pat at
ESP 41.3, indicating 88 per cent reduc-
tion in zinc uptake. The incrcased in zinc
uptake was much higher in zinc-EDT A
than zinc sulphate. This could be due to
chelating effect of EDT A which incrcased
zinc availability.

The uptake of zinc decreased mar-
kedly with increasing rates of sodicity
irrespective of zinc sources. The decrease
in zinc uptake was more pronounced than
its concentration due to extremely reduc··
ed growth. In the present investigation
there was no striking recovery in plant
growth with zinc application despite an
adequate concentration of zinc in plant
on sodic soils. Shukla and Mukhi (1 YSO)
also reported decreased uptake of zinc
with increasing ESP levels.
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Table 2. Effect of sodicity and Zn sources on Zn concentration and uptake by soybean shoot

Zinc sources

ZnS04' 7HaO Zn-EDTA

Control Zn levels (ppm) Zn levels (ppm)
--

ESP levels 0 5 10 Mean 5 10 Mean Mean

Zinc concentration (ppm)

0 15.4 30.1 36.4 33.2 41.4 65.9 53.7 37.8

14.6 14.4 17.0 31.4 19.2 49.2 94.7 72.0 39.3

27.2 15.2 22.3 31.1 26.7 57.4 98.8 78.1 45.0

41.3 28.8 31.1 44.4 37.8 59.9 113.8 86.9 55.6

Mean 18.5 25.1 33.3 29.3 52.0 93.3 72.7

Zinc uptake (,uq/pot)

0 189.0 450.4 481.0 465.7 672.0 928.3 800.2 544.1

14.6 65.6 86.1 136.7 111.4 237.3 552.3 394.8 215.6

27.2 51.1 107.3 147.9 127.6 210.4 485.6 348.0 2OO.S

41.3 21.3 31.0 53.9 42.5 52.5 103.3 77.8 52.3

Mean 82.0 168.7 204.9 186.8 293.0 517.4 405.2

C. D. at 5% For concentration For uptake

Zn sources 1.36 6.7

Zn levels 1.36 6.7

Zn sources x Zn levels 1.92 9.5

ESP levels 2.71 13.4

Zn sources x ESP levels 2.71 13.4

Zn levels x ESP levels 2.71 9.5
Zn sources X Zn levels x ESP levels 3.83 19.0
Zn control vs. Zn application 2.14 10.6
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