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FORAGE YIELD AND NUTRITIVE VALUE OF MUNGBEAN
(VIGNA RADIATA (L.) WILEZEK) AS AFFECTED BY BIO AND
MENIRAL FERTILIZATION UNDER MARIOUT
REGION CONDITIONS

[10]

El-Houssini', A.A. and Saida O.M. Abd-Alla'
ABSTRACT

The study reported herein was conducted in Mariout Research Station of Desert
Research Center throughout 2002 and 2003 summer seasons. The experiments were
carried out to study the effect of different levels of phosphorus i.e. 0, 15, 30 and 45
Kg P;Oyfed. as well as three sources of bio-fertilizer viz. Rhizobium, Bacillus
megatherium and their mixture on growth, forage yield, seed yield and chemical
composition of mungbean plants. The results obtained can be summarized as fol-
lows:

1- All growth characters investigated i.e. plant height, number of branches per
plant, leaf area and specific leaf weight were clearly increased with increasing
phosphorus levels up to 45 Kg P,Oy/fed..

2- The highest fresh and dry forage yields were obtained by using 45 Kg P,04/fed.
and when mungbean seeds were inoculated with Bacillus megatherium {phos-
phate dissolver).

3- Increasing phosphorus levels from 0 to 45 Kg P,0Os/fed. resulted in significant
increase in mungbean seed yield and its attributes. [n addition, inoculation mung-
bean seeds with phosphate dissolving bacteria (Baciflus megatherium) gave the
highest values of mungbean seed yield and its contributing characters.

4- Alhough both of crude protein and ash content of mungbean plants did not sig-
nificantly affected by increasing phosphorus levels, crude fiber content was sig-
nificantly decreased from 16.01 to 14.55 %. Different bio-fertilizer resources
used in this study had no significant effect on crude protein and ash percentages.
Whereas using Bacillus megatherium led to significant increase in crude fiber
percent.

Key words: Mungbean, Vigna radiate, Bio-fertilizer, Phosphorus, Forage yield

1- Range Management Unit, Desert Research Center, Matari, Cairo, Egypt

(Received February 27, 2005)
(Accepted March 16, 2005)



136 El-Houssini and Saida Abd-Alla

INTRODUCTION

Pasture legumes have a relatively high
protein content compared with other for-
age crops. They play an important role in
livestock nutrition and are a good prece-
dent for cereals. They increase the soil
fertility by both organic matter and bio-
logical nitrogen fixation (Bouaziz and
Ben Salah, 1998). The vaiue of including
forage legumes in the crop rotations in
the dry areas is well studied. It has been
estimated that pasture legumes add 30 to
160 Kg N/ha to the soil each year and
may fix a total of 150 Kg N/ha (Puckri-
dage and French, 1983).

In Egypt mungbean or greengram
(Vigna radiata (L.) Wilckzek) is consid-
ered as untraditional field crop recently
introduced from India and Pakisan in
1986 (Ashour et al 1993). Although
mungbean is an important annual pulse
crop in human nutrition, the availability
of under-sized, split or excess beans dur-
ing periods of overproduction has stimu-
lated interest in the use of these beans as
animal feed, Also, its herbage (forage
material} can be used as hay, silage and
pasture (Martin ef af 1976) and they can
be feed to many livestock species (Ligon,
1945) throughout summer period spe-
cially under Egyptian conditions. Growth
criteria, chemical content consequently
forage and seed yields of mungbean may
be affected by many agronomic practices
among which phosphatic and bio fertili-
zation. In field trials Vigna radiata was
sown and given 0, 30 or 60 Kg P,Osha,
application of 60 Kg P,0; gave the high-
est growth rates and DM production
(Tomar ef al 1995). Also, Srimathi and
Jerlin (1997} studied the effects of 0, 50
100 Kg P/ha on seed quality of cowpea
and stated that seed weight was increased

by P application. Mohapatra et al (1996)
found that seed yield of Vigna mungo was
increased with PO up to 40 Kg /ha,
Moreover, seed yield of green gram was
increased with increasing P,Os level up to
40 Kg/ha (Shukla and Dixrr 1996, Sax-
ena et al 1996) and they also pointed out
that seed yield was positively correlated
with leaf area and DM/plant. Further-
more, application of 40 Kg P,Osha re-
sulted in a 2, 15 and 17% increase in
seed, stover and total yield of Phaseolus
mungo, respectively (Nepalia ef al 1996).
The effect of various levels of phospho-
rus on growth, yield attributes and yield
of greengram was studied by many inves-
tigators among whom Sharma and
Room, 1997; Tomar et al 1996; Abdel-
Ati, 2000; Mandal and Sikder, 1999
and Chowdhury ef al 2000. They con-
cluded that application of phosphorus
enhanced plant height, branches,
pods/plant, harvest index, 1000 grain
weight and grain and straw yields.

A symbiotic relationship exists be-
tween mungbean plant and seil rhizobia
of the cowpea-type or cross-inoculation
group. Shukla and Dixrr (1996) re-
vealed that seed inoculation with Rhizo-
bium significantly increased seed yield of
greengram plants. In field trial conducted
by Naidu and Hanuman (1996) Vigna
radiara seeds were inoculated with 2
strains of Rhizobium viz USDA-3463 and
M,. They found that seed yield and pro-
tein content were highest with seed in-
oculation with USDA-3463. Patra and
Bhattacharyya (1997) inoculated Vigna
radiata seeds with Rhizobium and/or
given 25 Kg urea'ha. They noticed that
all treatments increased nodulation com-
pared with control, with the highest nod-
ule numbers and seed yield given by
Rhizobium + urea. Vigna radiata seeds
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were inocutlated with Rhizobium and/or
VAM, Glomus fasciculatum. Shoot and
root lengths, number of pods/plant and
dry weight of pods increased with dual
inoculation. Also, seed yield was signifi-
cantly higher with Rhizobium + VAM
compared with no inoculation (Das et al
1997). Provorov et al (1998) mentioned
that inoculation mungbean seeds with
commercial strain CIAM1901 of Bradyr-
hizobium sp. (Phaseolus) increased herb-
age mass by 46.6 £ 6.0%, seed mass by
39.2 + 3.6%, mass of 1000 seeds by 16.0
+ 0.8% and nitrogen content in seeds by
58.3 £ 8.9%. Cowpea seeds inoculation
with VAM increased plant height, num-
ber of branches / plant, weight of 100
seeds, total dry seed yield per feddan and
protein and phosphorus percentages (Ab-
del-Ati 2000). Finally, Chowdhury et a/
(2000) reported that dry matter produc-
tion of mungbean increased with Rhizo-
bium inoculation.

Therefore the present study was un-
dertaken to identify suitable biofertilizer
and find out the optimum dose of phos-
phorus fertilizer for mungbean plants
grown under Mariout region conditions.

MATERIAL AND METHODS

The effect of the combination be-
tween four levels of phosphatic fertilizer
i.e. 0, 15, 30 and 45 Kg PyOJfed. in form
of Calcium Superphosphate 15.5% P,0s
and three forms of biofertilization i.e.
Rhizobium sp., Bacillus megatherium
(phosphate dissolver) and their mixture
(Rhizobium and Bacillus) on some
growth, forage yield, seed yield charac-
ters as well as chemical content of mung-
bean (Vigna radiata (L.) Wilezek) was
tried. The experimental work was carried
out during 2002 and 2003 summer sea-

sons in Mariout Research Station of De-
sert Research Center. The soil of the ex-
perimental field in the upper 30 cm is
characterized as sandy clay loam in tex-
ture with pH value 84 and EC 2.97
mmhos/cm. The experiment was imple-
mented in split plot design where bio-
fertilization treatments were allocated in
the main plots whereas the sub-main plots
were occupied with phosphorus levels.
Such treatments were replicated four
times where two of them were devoted to
growth and forage yield parameters and
the others for seed yield and its attributes.
The area of the sub plot was 10.5 m” (3 x
3.5 m) consisting six ridges 50 cm width
and 2.5 m length. Seeds of mungbean
(Vigna rodiata (L.) Wilczek) Kawmy 1
genotype were kindly provided by the
Agricultural division, NRC aad planted
on one side of the row cn May 5 and 11
in the first and second season, respec-
tively. The distance between hills were 20
cm. The seedlings were thinned two
weeks later to leave 2 seedlings / hill. Ten
guarded plants from every sub-plot in the
two replicates of growth and forage yield
were chosen at 60 days age. Plant height
{cm), No. of branches / plant, leaf area
(em® ), specific leaf weight (mg / cm?)
and fresh and dry forage yields were re-
corded. Protein percentage in mungbean
herbage was determined by improved
microkjoidaht method described by
A.0.A.C. (1980). Crude fiber and total
ash were determined according to the
A.Q.A.C. (1980). Whereas the plants
grown in the other two replicates were
left intact till they reached full maturity
(75 days after sowing) and the following
measurements were recorded at harvest:
I- No. of pods/plant ‘

2- No.of seeds / pod

3- Pod length (cm)
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4- Seed / husk ratio

5- Seed index "weight of 100 seeds

6- Harvest index was calculated accord-
ing to the following equation;

Harvest index =
Economic yield / Biological yield x
100 (Beadle, 1993)

7- Seed yield (ton / fed.)

All data obtained were statistically
analyzed and L.S.D. was used to compare
the significant differences of treatment
means according to the mouthed outlined
by Gomez and Gomez (1984). Data of
the two growing seasons was exposed to
homogeneity test and the combined
analysis of variance was performed for
the data of the two seasons.

RESULTS AND DISCUSSION
1- Growth and forage yield

The mean values of growth and for-
age yield parameters of mungbean plants
as influenced by phosphorus fertilizer and
bio-fertilizer resources are presented in
Table (1). The results show a significant
effect on all tested growth and forage
yield parameters of mungbean plants due
to raising phosphorus leveis up to 45 Kg
P,Os/fed. excepting number of branches /
plant which the differences between
means of such trait were not great enough
to reach the significance level. All growth
characters investigated i.e. plant height,
number of branches per plant, leaf area
and specific leaf weight were clearly in-
creased with increasing phosphorus levels
up to the highest level of phosphorus fer-
tilization (45 Kg P,Ogfed.). Conse-
quently the highest mean values of fresh
and dry forage yields (1.358 and 0.245
ton / fed.) were obtained by using 45 Kg
P,04/fed. comparing with the other levels

of phosphorus fertilization used. It might
be due to the fact that P application im-
proves the root-system through accelerat-
ing various metabolic process such as
cell-division, cell development and cell
enlargement. Such results confirm the
findings of Sharma and Room (1997),
Tomar e al (1996), Abdel-Ati (2000),
Mandal and Sikder (1999) and
Chowdhury ef af (2000).

Data in the same Table indicate also
that both plant height and specific leaf
weight had no significant effect in their
response to different resources of big-
fertilizers ie. Rhizobium, Bacillus
megatherium and their mixture. Whereas,
there was a tendency to increase in the
above mentioned two traits with using
Bacillus megatherium (phosphate dissol-
ver). On the other hand, number of
branches / plant, leaf area and fresh and
dry forage yields were responded signifi-
cantly to such resources of bio-fertilizers.
The largest leaf area and the maximum
value of specific leaf weight were
achieved when mungbean seeds were
inoculated with Bacillus megatherium
followed by Rhizobium and the mixture
of Rhizobium and Bacillus. In addition,
fresh and dry forage yields followed
closely the same trend of all studied
growth characters in their response to the
three bio-fertilizer treatments under the
study. Generally, fresh and dry forage
yields were increased by about 107.5,
168.0 and 104.5, 206.8% as a result of
using Bacillus megatheirum compared
with Rhizobium and the mixture of the
two strains, respectively. In this respect,
Provorov et af (1998) mentioned that
inoculation of mungbean with commer-
cial strain CIAM 1901 of Bradyrhizobium
sp. (Phaseolus) increased herbage mass
by 46.6 £ 6.0 %.
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Table |. Effect of phosphorus fertilization and bio-fertilizer resources on some
growth and forage yield parameters of mungbean plants (Combined
analysis of 2002 and 2003 growing seasons)

P levels (Kg P;0,/fed.) LSD Bio-fertilizers LSD
Traits 5% 5%
0 15 30 45 ° R B M
Plant height (cm) 33 34 36 4] 8.0 31 41 35 NS
No. of branches/ 12 1 12 12 NS 9 14 13 20
plant
Leaf area (cm?) 116 119 128 140 200 120 149 109 250
SLW (mg/cm®) 410 438 489 530 099 451 526 438 NS
FFY (ton/fed.) 0673 0791 1.043 1358 0.508 0753 1563 0.583 0903
DFY (ton/fed.) 0.119 0.129 0.160 0245 0105 0132 0270 0088 0.156
R = Rhizobium SLW = Specific leaf weight
B = Bacilius FFY = Fresh forage yield

M = Mixture of Rhizobitom + Bacillus

2- Seed yield and its components

From the data of the combined analy-
sis presented in Table (2), it could be seen
that increasing phosphoerus levels from 0
to 45 Kg P,04/fed. resulted in significant
increase in mungbean seed yield and its
attributes as well as both of seed index
and harvest index. It is worth to note that
most of seed yield contributing characters
i.e. No. of pods / plant, No. of seeds /
pod, seed index and harvest index were
increased gradually and significantly by
raising phosphorus dose up to the highest
level (45 Kg P,0Os/fed.). Whereas the
maximum value of seed / husk ratio was

DFY = Dry forage yieid

achieved when mungbean plants were
fertilized by 30 Kg P,Osffed.. Conse-
quently, seed yield was markedly in-
creased by raising phosphatic fertilization
up to 45 Kg P,Os/fed.. It could be deduce
that application of phosphorus fertilizer
up to 45 Kg P,0./fed. to mungbean plants
pronouncely increased seed production.
This due mainly to that effect on increas-
ing the vegetative growth parameters of
mungbean plants (Table 1). These incre-
ments in plant canopy helped the plants to
intercept more light intensity, caused an
increase in the assimilation rate and

converted to chemical energy stored in
seeds.
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Table 2. Effect of phosphorus fertilization and bio-fertilizer resources on mungbean
seed yield and its components (Combined analysis of 2002 and 2003 growing

seasons)

Teaits P leveis (Kg P,Oy/fed.) L%D Bio-fertilizers LSD

o 15 3 4 * R B M %
No. of pods/plant 20 26 28 35 8.0 27 33 23 N§
No. of seeds/pod 10 i1 11 12 0.4 10 12 1 1.0
Seed/husk ratio 177 163 239 212 022 1.93 226 1.73 032
Seed index 310 329 332 347 Q.11 310 338 341 019
Harvest index 012 012 013 017 002 011 015 0.5 NS
Sced yield (tonffed.) 0.186 0.238 0249 0.292 0.087 0215 0232 0277 NS

These findings are in agreement with
these obtained by Shukla and Dixrr
(1996); Sexena er af (2000). They dem-
onstrated that application of phosphorus
enhanced No. of branches, pods / plant,
harvest index and grain yield of green

Although different bio-fertilizer re-
sources used (phosphate dissolving bacte-
ria, Rhizobium and their mixture) induced
observable and significant differences on
No. of seeds / pod, seed /husk ratio and
seed index, they did not exhibit any sta-
tistical significant differences between
No. of pods / plant, harvest index and
seed yield of mungbean plants (Table, 2).

Relevant results indicate that inocula-
‘tion mungbean seeds with phosphate dis-
solving bacteria (Bacillus megatherium)
gave the highest values of mungbean
seeds yield and its contributing charac-
ters. In this connection, Das et af 1997
stated that No. of pods / plant, dry weight
of pods and seed yield of mungbean

plants were significantly higher when
Vigna radiata seeds were inoculated with
Rhizobium and/or VAM, Glomus fassicu-
latum,

3- Chemical constituents:

The results in Table (3) indicate
clearly that both of crude protein and ash
percentages of mungbean plants were not
significantly affected by increasing phos-
phorus level, from 0 to 45 Kg P,0O4/fed..
However there was a tendency to increase
in such previous chemical constituents as
phosphorus levels increased up to the
highest level (45 Kg P,Os/fed). The
stimulated effect of P-supply on protein
and ash contents may be attributed to the
increase in root development and absorb-
ing efficiency of plant roots for nitrogen
and other minerals. On the other side,
crude fiber content was significantly de-
creased from 16.01 to 14.55 % by raising
phosphorus fertilizer levels from 0 to 45
Kg P,04/fed..
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Table 3. Effect of phosphorus fertilization and bio-fertilizer resources on some
chemical constituents of mungbean plants (Combined analysis of 2002
and 2003 growing seasons)

141

. P levels (Kg P,04/fed.) LSD Bio-fertilizers LSD
Traits 59 59
0 15 30 43 o R B M °
CP% 1032 1046 1198 1283 NS 11.05 11.08 12.06 NS
CF% 1601 1666 1537 1435 168 1535 1699 1460 176
Ash% 1995 20.13 2040 21.12 NS 2032 19.69 21.19 NS
CP = Crude protein CF = Crude fiber

Conceming the effect of bio-fertilizer
resources on the chemical composition of
mungbean plants, data illustrated in Table
(3) show also that different bio-fertilizer
resources used in this study had no sig-
nificant effect on both of crude protein
and ash contents. Whereas using Bacillus
megatherium as bio-fertilizer for mung-
bean plants led to a significant increase in
crude fiber percent compared with the
other two bio-fertilizer resources. Such
increment in crude fiber exceeded that of
Rhizobium and the mixture of Bacillus
and Rhizobfum by about 10.68 and
16.36%, respectively. In this concern,
Naidu and Hanuman (1996) found that
protein content was higher by seed inocu-
lation with Rhizobium USDA-3463 strain
than M4 strain.

4- Significant interaction effects

8- On growth and forage yield pa-
rameters

Data presented in Table (4) show that
the interaction between phosphorus levels

and bio-fertilizer resources had signifi-
cant effect on leaf area, specific leaf
weight and both of fresh and dry forage
yield of mungbean plants. The highest
value of leaf area was produced from the
interaction between the second level of
phosphorus i.e. 15 Kg P,O/fed. and us-
ing bacillus megatheirum as bio-fertilizer
source. Whereas the lowest value of pre-
vious trait was obtained when mungbean
plants were fertilized by the highest level
of phosphorus {45 Kg P,Os/fed.) and the
mixwre of the two bacteria species under
study. The resulis also show that applica-
tion of 45 Kg P;04/fed and Rhizobium sp.
Produced the maximum value of specific
leaf weight while the lowest value was
obtained when 30 Kg P,0s/fed. was in-
teracted with Rhizobium, It is clear from
data in Table (4) also that both of fresh
and dry forage yields take the same trend
in their response to the interaction be-
tween the two factors under study. Whe e
the highest values of 3,161 and 0.600 ton
/ fed. for fresh and dry forage yields were
achieved respectively when the highest
level of phosphorus (45 Kg P,Os/fed.)
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Table 4. Effect of interaction between phosphorus {evels and bio-fertilizer
resources on some growth and forage yield parameters of mung-
bean plants (Combined analysis of 2002 and 2003 growing sea-

sons)
Treatments Traits
Leaf area SLW FFY DFY
(cm?) (mg/cm?) (ton/fed.) (ton/fed.)
R 99 525 0.344 0.051
P, B 154 529 1.000 0.181
M 96 591 1.787 0.250
R 120 3.49 0.316 0.046
P, B 160 6.07 1.272 0.241
M 140 3.57 0.432 0.069
R 115 3.12 1.113 0.174
P, B 140 4.45 0.388 0.054
M 134 4.74 0.873 0.160
R 146 6.14 0.561 0.080
P, B 144 522 0.352 0.054
M 66 332 3.161 0.600
r LSD 5% 38 1.85 0.952 0.016
P,=0Kg P,0,/fed. R = Rhizobium

Pz =15 Kg P205/fed
PJ =30 Kg P205/fed
P4 =435 Kg PzOsjfed
FFY = Fresh Forage Yield

was interacted with the mixture of Rhizo-
bium and Bacillus. Whereas the second
level of phosphorus (15 Kg P,0s/fed.) x
Rhizobium interaction produced lesser
values of both fresh and dry forage
yields.

B- On seed yield and its compo-
nents

With respect to effect of the interac-
tion between phosphorus levels and bio-

B = Bacillus megatherium
M= Mixture of Rhizobium & Bacillus
SLW = Specific Leaf Weight

DFY = Dry Forage Yield

fertilizer resources on mungbean seed
yield and its components (Table, 3) it is
clear that the above mentioned interaction
had signiticant <{fect on seed yield and
some contributing characters i.e. No. of
pods / plant, No. of seeds / pod, seed /
husk ratio, seed index and harvest index.
The highest values of No. of pods / plant,
seed / husk ratio and seed yield in ton/fed,
were achieved by 30 Kg P,0/fed and
inoculated mungbean seeds with Bacillus
megatherium. Whereas the unfertilized
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Table 5. Effect of interaction between phosphorus levels and bio-fertilizer resources on
mungbean seed yield and its components (Combined analysis of 2002 and

2003 growing seasons)

. Traits

P,0s Bio- =
(Ke/fed) crilizer  No.of No.of  Scedhusk Seed Harvest 0,
TESQUICES  pods/plant  seeds/pod ratio index  index (Ufed.)
R 7.0 Q.0 2.83 3.00 0.09 0.057
0 B 20.0 2.0 1.57 3.23 0.06 0.177
M 33.0 11.0 1.96 419 0.23 0.326
R 2L.0 11.0 .44 3.08 0.14 0222
15 B 23.0 1.0 1.98 3.58 0.09 0.190
M 35.0 12.0 1.76 3.22 0.15 0.303

R 36.0 11.0 157 3.20 0.i6 0.331
30 B 46.0 13.0 4.14 3.65 022 0.363
M 24.0 11.0 1.46 3.10 0.13 0.162
R 29.0 11.0 1.87 312 0.22 0.250
45 B 19.0 12.0 1.67 3.06 0.10  0.178
M 39.0 110 1.76 3n 0.09 0.318
L.S.D.% 15.0 0.76 (.42 0.20 0.03 0.164

R = Rhizobium B = Bacillus megatherium M = Mixture of Rhizobium + Bacillus

mangbean piants gave the maximum val-
ues of seed index and harvest index when
the mixture of Rhizobium and Bacillus
was used. The highest No. of seeds/pod
was recorded from the plants fertilized by
the highest rate of phosphorus (45 Kg
P,Os/fed.) and using Bacillus megath-
erium as bio- fertilizer.

It could be concluded that the promis-
ing treatment for fresh and dry forage
yield of mungbean could be achieved by
using Bacillus megatherium as bio-
fertilizer and when mungbean plants were
fertilized by 45 Kg P,Os/fed. Also the

highest seed yield was obtained by the
highest level of phosphorus fertilization
and the mixture of Rhizobium and Bacil-
lus under Mariout region conditions.
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