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ABSTRACT: The aim of this work is to study the effect of some
mechanical sowing methods, phosphate-dissolving bacterium
(Bacillus megaterium) inoculation and different rates of potassium
fertilizer on mung bean (Kawamy 1) productivity. The following
results were obtained:

The highest yield (902.32 and 963.42 kg / fed) of mung bean crop
were obtained by using seed drill at row-spacing of 60 cm, Bacillus
megaterium inoculation and potassinum fertilizer at rate of 48 kg / fed
in both seasons respectively.

The lowest values of energy requirement (10.92 Kw.h / fed) were
obtained by using seed drill at different row-space. The lowest cost of
sowing (11.99 L.E / fed.) was obtained by using seed drill at different
row-spaces. In addition, the lowest cost of sowing of unit production
(12.85 L.E/ton) was obtained by using seed drill at row space of 60 cm.

Key words: Mung Bean, fertilizing, sowing, mechanization.

INTRODUCTION
Mung bean is a new legume
crop in Egypt. It is introducing
high yielding food crop with short
growing season in the rotation
system pattern is an effective mean

for narrowing the feed gab in
Egypt. Increasing mung bean
productivity can be achieved
through some agricultural practices
such as mechanical sowing and
suitable types of fertilizers. Shafey
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(1986) found that using seed drill
for sowing onion seed, gave high
production than the others sowing
methods (manual broadcasting,
manual sowing in rows, self-
propelled machine and planter
(Thailot machine). Abo EL-EZZ
(1985) found higher increase in
production of wheat by mechanical
drilling of seed deeply affected by
seed depth and width in comparing
with traditional methods. Awady et
al. (2000) reported that, the yield
of wheat grains ranged between
3.14 — 3.45 and between 3.21 -
3.51 ton/fed. for mechanical and
pneumatic seed drill respectively.
Abdou (1995) concluded that using
seed drill gave the highest sound
seedling of onion compared with
- row planter. EL-Sayed et al
(2001} reported that, canola
sowing by seed drill with a suitable
row width of 40 cm, gave the
highest yield and lowest energy
consumption compared with
manual and planter methods.Kler
et al (1991) planted mung bean at
rates of 15.20 or 25 kg / ha in rows
15 or 30 c¢m apart narrow row
spacing gave higher yields on
average, 20 kg seed / ha and the
normal sowing date gave higher
yields than 15 or 25 kg sowing
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rates or late sowing Haghparast
and Menge! (1973) found that, the
faba bean total yield of protein /pot
was increased by about 20% by
using the highest rate of K
compared with the low level of K
also, the total plant mass increased.
It is thought that K promotes Nj
fixation by Rhizobium.
Karczmarczyk et al. (1978) found
that, the seed yield with fertilizer
rate 10 be N 153 or 45 and K
70,150 or 225 k,O Lupin seed
yields were 1.55 -1.87 and 2.73-
3.37 ton / ha. Hegazy and Gennady
(1995) found that, applying
potassium sulfate fertilizer
improved the growth of sugar beet,
faba bean, maize and soybean. The
relative K fertilizer efficiencies
were reduced in inter-cropping
compared to mono-cropping, by
increasing the K fertilizer rates.
Saghin (1998) found that, the
application rate NPK fertilizers as
well as farmyard manure increased
V. faba seed contents of total
nitrogen, crude protein,
phosphorus, potassium, starch and
fats. EL-Kramany er al. (2001}
reported that, Kowmy-land king
plants exhibited the shortest
growth period and the highest
number of pods / pl. and the



Zagazig J. Agric. Res., Vol. 32 No. (5) 2005

highest values of seed yield with
fertilizer NPK and biofertilize.

MATERIALS AND
METHODS

The experiments were carried
out during two the seasons of 2003
and2004 at Tag EL-Ezz Research
Station, Dakahliea Governorate to
investigate the effect of sowing by
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seed-drill at different row-spaces,
bacteria inoculation and different
rates of potassium fertilizer to
obtain the optimum yield of mung
bean crop. The experiments were
carried out in clay loam soil after
wheat harvested. The physical and
chemical properties of the
experimental soil are summarized
in Table (1).

Table 1: Mechanical and chemical analysis of the farm soil at Tag

EL-Ezz research station

Soil properties Value
1-MECHANICAL ANALYSIS
COURSE SAND (%) 2.44
FINE SAND (%) 5.82
SILT (%) 35.20
CLAY (%) 54.20
ORGANIC CARBON (%) 223
TOTAL NITROGEN (%) 0.11
C/NRATIO 20.13
SOIL TEXTURE CLAYEY
2-CHEMICAL ANALYSIS
E.C. 5.4
PH 7.4
SOLUBLE CATIONS (MEQ/LITER)
NA® 2.56
K 0.04
cA" 1.40
MG 0.70
SOLUBLE ANIONS (MEQ/LITER)
HCOy 0.27
CL 1.53
S04~ 2.90
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Sowing Machines
Mounted seed-drill

(Tye type) 21 rows, working
with of 330 cm. of spacing 15 cm.
were used for sowing mung bean
by closing feeding gate according
to desired spacing. Sand was used
as a seed carrier by [0kg / 1 kg
seeds.

Tractors

Billarous tractor of 80 hp (59.7
kW) was used in all operations.

Seed rate

Seed rates were 12, 7.75, 6.5
and 5.5 kg / fed for the rows
spacing of 30, 45, 60 and 75 cm.
respectively, while, rate of seeds
12.5 kg / fed was applied under
hand sowing method. Hand
sowing operated in hill. After 3
weeks mung bean plants were
thinned in order to leave 2 plants
every (15-20cm) in rows.

Types of Fertilizers
Bio-fertilizer

The  phosphate  dissolving
bacterium Bacillus megaterium

was used in this investigation. The
bacterium was obtained from Dept.
of microbiology, soil, water and
environment Res Institute A.R.C.
Giza, Egypt and maintained on
nutrient agar slant at 5% till used.
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For inoculation the bacterium was
grown on liquid wmedium of
modified Bunt a rover (Abd El-
Hafez, 1966) at 28°c for 7 days.
The  bacterial  growth  was
suspended in physiclogical mineral
solution. Seed of mung bean were
soaked in the cell suspension for
30 min, in the presence of adhesive
agent (Arabic gum). Then, were air
dried for

30 min and sown
immediately.
Mineral fertilizer
The rates of potassium

fertilizer were used 24, 36, and 48
(K, K; and K3) kg / fed adding all
before the third irrigation to mung
bean at one time.

Energy Requirement

The energy requirement per
feddan was calculated by using the
following equation (Embaby1985)

W, XL.CNkp, xm, xm, X427, x1.3¢

" 3600< AFC
Where:

W; = fuel consumption, (L / h)

ps = Density of the fuel kg /L 0.73
kg / L for gasoline fuel.

L.C.V = lower calorific value of
fuel K cal / kg (Average L.C.V of
fuei 15 10000 Kcal /kg.)

427 = Thermo-mechanical
equivalent kg / kcal.



Zagazug J. Agric, Res., Vol. 32 No. (5) 2005

7w = Thermal efficiency of the
engine % (considered to be about
25% tor gasoline)

N = Mechanical efficiency of the
engine % (considered to be 80%for
Diesel and gasoline engine)

AFC = Actual field capacity fed./h.
Human Energy

It was calculated by using the
following equation: (hunt, 1983)
_0.0746x N,

1=t (Wh fed)

Where:
N, = number of laborers, (man).

0.0746 = coefficient of changing
from hp to kW

A. F. C = Actual field capacity
(fed/h)

Pact = 60

Tu+Ti
Where :

Pact = The actual capacity of the
machine.

(fed/h)

Tu = The utilized time per fed. in
minutes. '

Ti = The summation time lost per
fed. in minutes

Cost of Sowing Operations

It was calculated according to
the following equation (Awady
1978):
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C=Phla+T1+12+0+0.2
w.s.f) + m/144

Where:

C = hourly cost.

P = price of machine.

h = yearly working in hours.

a = life of the expectancy of the
machine .

I = interest--- rate / year

t = taxes.

R = overhead and indirect cost ratio.
w = power of the machine---- kW
s = specific fuel consumption L/kW.
f= fuel price LE/L

m=

(1.2)  is factor to take lubrication
and greasing into account.

(144) is estimated monthly
working hours.

monthly wage ratio.

Statistical Analysis

Obtained data were subjected
to the statistical analysis as the
usual technique of analysis of
variance (ANOVA) of the split -
split plot design (Gomez and
Gomez, 1984), the treatment
means were compared using the.
least significant difference (L.S.D)
outlined by Waller and Duncan
{1955).
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RESULTS AND
DESCUSSION

Effect of Seed-Drill Sowing at
Different Row Spacing on
Mung Bean Yield and its
Components

Table 2 showed that the row-
spacing of seed-drill sowing had a
significant effect on some
characters of mung bean yield and
its component, such as number of
nodules/plant,  plant  height,
number of branches and pods/ pl.,
seed yield / pl., and seed and straw
yields/fed. in both seasons. Data
show that, the highest values of
seeds and straw yield/ fed obtained
by using seed-drill at row spaces of
60 and 30 cm respectively.
Increasing ratio of seed yield / fed
represented by 19.79, 11.47, 34.97
and 28.92% and 21.57, 27.76,
54.61 and 53.47% at row-space of
75, 45, and 30 cm by using seed-
drill and hand sowing in the two
seasons respectively. Also,
increasing of straw yield / fed were
15.83, 12.85, 3.37 and 31.99% and
25.71, 14.08, 5.28 and 30.47% at
row space of 75, 60 and 45 cm by
seed-drill and hand sowing in the
two seasons respectively.

Effect of Bacteria Inoculation
on Mung Bean Yield and its
Components

Table 2 shows
bacterial  inoculation

also, that
had a
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significant effect on some
characters of mung bean plant such
as, number of nodules / plant, plant
height, number of branches and
pods/ plant and seed and straw
yields/fed in both seasons. Data
show that, the highest ratio of seed
and straw yields/fed were obtained
by wusing Bacillus megaterium
inoculation, it was represented by
18.84% & 21.31% and 17.34% &
13.34% increasing in both seasons
respectively. This may be due to
Phosphate-dissolving bacteria have
the capability to bring the
insoluble phosphate in soil into
soluble forms by producing
organic acids such as formic and
acetic acids (El-Borollosy, 1999).

Effect of Potassium Rates on
Mung Bean Yield and its
Components

Table 2 shows that the rates of
potassium had a significant effect
on some characters such as,
number of nodules/plant, number
of branches/plant, pods/Pl. and
seed and straw yields / fed in the
two seasons. Data also, show that
the highest values of seed and
straw yields/ fed obtained by using
potassium rate of 48 kg / fed. The
ratios of increasing of seed yield/
fed were represented by 16.96 &
52.3% and 12.52% & 34.37% at
potassium rates of 36 and 24 kg/
fed., while, increasing ratio of
straw yield/ fed were represented



Table 2: Mean values of yield and related characters to sowing methods, bacteria inoculation and
potassium rates and their interaction during two seasons (2003 and 2004).

Sowing No.of Plant height No.of No. of pods Seed yield 100-seed Seed yield Straw yield
Methods modules T my  Cranches ont PR wishi@  Kg/fed Kg / fed
¢ / plant ! plant p _®) gt e g £/1e
Seed drill 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004
eed dri :

75 cm 42.00 43.00 72.43 74.65 427 423 24.39 2555 9.53 10.04 3.26 3.68 75433 824533 98738 93256
60 cm 47.17 51,17 79.88 8244 376 3.95 23.41 2435 9.86 10.50 341 352 90232 96342 1013.42 1077.58
spacing 45cm 39.94 42.83 83.85 8677 3.10 3.23 1366 1997 6.82 6.53 367 3.83 80948 78536 110636 1113.54
30 cm 40.67 40.94 84.31 88.55 2.32 2.41 10.26 1444 480 450 289 3.03 66853 64899 114365 117230
Hand sowing  34.56 3533 71.32 74.26 3.85 3.98 15762023 7.36 895 3.09 332 69993 65382 86642 B89%.53
F‘test L *® K E # ok * ok kK L % %k * %k * N-S N'S * X * & & X L
L.S.D 228 190 426 385 0.82 0715 3.65 438 123 134 - - 8062 733 1236 1483
Bacteria 1POCU- 46.47 49.41 8033 8294 366 375 18392234 7.73 827 341 362 83274 §5003 110505 110386
. ' Uninoc. 35.27 35.89 76.26 79.73 326 3.37 16.60 19.48 7.61 791 3.11 3.33 700.65 70073 94184 97195
lnoculauonF_test LI * & * sk * & *x ¥ * ok * * L N_SNS NS N'S * % * % * ¥ * %
24 36.50 3B.03 76.38 79.83 3.18 3.26 14.80 1878 7.59 8.07 3.19 335 60072 67846 927.09 942.07
Potassium 36 4100 43237686 80.13 35) 359 16842033 792 794 323 329 78226 81021 101348 1030.69
Rate (kg 48 45104670 81658404 370 3.83 2084 23.62 751 830 336 378 91491 91167 112976 114395
F.test * A& * ok * ¥ * X * % * & E * * N.S N_S NS NS L * & * ¥ * ok

LSD 1.77 147 3.61 246 003 002 1.60 289

at different
row

SPXB * * * ok * % *® W * * * % ;F* * & L N_S N.S N_s S % & * &
interaction Spx K NS N.S ** #* = %% %% % NS NS N§ NS ** %%  *x  x=x
BxK NS NS NS NS #* ** *x ++ NS NS N§ N§ == x = =

vz

ap8
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by 11.47% & 21.86% and 10.99%
& 21.43% at the same previous
rate in both seasons respectively.
These resuits agreed with those
obtained by Karczmarztk, et al
(1978), Hegazy, and Gennady
(1995) Hussein, et al. (1997) on
faba bean and mung bean.
Interaction  between  sowing
methods and bacterial inoculation
on yield and components of mung
bean: Table 3 shows that the
sowing methods and Bacillus
megaterium inoculation had a
significant effect on some
characters such as number of
nodules/plant,  plant  height,
number of branches and number of
pods / plant, seed yield / plant, and
seed and straw yields / fed in both
seasons. Data show also that, the
highest value of seed yield / plant
(11.54 and 12.44 g.) obtained by
using seed drill at row space of 60
cm with bacterial inoculation in
the two  growing  seasons,
respectively, while, the lowest
value (4.11 and 4.12 g.) obtained
by using seed drill at row space of
30 cm without bacteria inoculation
in the two seasons, respectively.

Interaction Between Sowing
Methods and Different Levels
of Potassium:

Table 4 shows that the
interaction  between  sowing
methods and levels of potassium

Abo El-Naga, et al.

had a significant effect on some
characters such as plant high,
number of branches and pods /
plant, seed and straw yields / fed in
both seasons. Data show that the
highest value of seed yield / fed.
(1134.20 and 1102.82 kg / fed)
obtained by using seed drill at row
space of 60 cm and potassium rate
of 48 kg / fed in the two seasons.
While, the lowest value (581.36
and 582.31 kg / fed. obtained by
hand sowing and rate of potassium
24 and 36 kg / fed respectively.

Interaction Between Bacteria
Inoculation and Different
Rates of Potassium

Table (5) shows that the
interaction  between  bacteria
inoculation and rate of potassium
had a significant effect on some
characters such as number of
branches and number of pods /
Plant and seed yield / fed in the
two seasons. Data show that the
highest value of seed yield / fed
(904.41 and 913.68 kg / fed) were
obtained by using potassium rate
of 48 kg / fed. with or without
bacterial inoculation in the two
seasons respectively. While, the
lowest values were 647.73 and
655.37 kg / fed. by using 24 kg K.
/ fed without bacterial inoculation
in the two seasons. These results
agreed with EL- Kramany ef al.
(2001).



Table 3: Interaction between sowing methods and bacteria inoculation for some characters during
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two seasons (2003 and 2004)
. . No .of .
Interactlon between so-wmg nodules  Plant height No.ofr No.of pods Seed yield Straw yvield
methods and bacteria / plant (cm) branches / plant / plant Kg/ fed.
inoculation. / plant (g)
Sowing methods “E)‘Zi;;‘;::n 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004
Seed deill at row Inoc. 4678 S0.11 8153 84.14 424 4.66 27.51 28.80 10.67 1157 943.58 976.50
epacing of 75 om  Uminoc. 3722 3589 72.63 7511 310 372 2234 2235 823 849 93942 94851
LSD 520 1240 0582 0361 006 009 103 0752 0018 0247 6261 i2.32
Seed deill at row Inoc.  53.22 58.33 84.54 8944 332 453 2641 2754 1154 1244 1011.761189.51
spacing of 60 cm  UmmOC. 4111 4400 7342 77.11 298 342 1961 2112 795 B85S 99985 1100.0
"LSD 723 1260 0482 136 0.03 005 0632 0541 0310 0304 5671 4.821
Seed deill at roy  IMOCW  46.44 5133 7077 9222 300 3.18 1501 1774 701 712 999.30 984.70
spacing of 45 cm  Unimoc.  33.44 34.33 7432 7655 2237 274 14.58 1533 482 594 857.30 896.63
LSD 853 1128 100 059 0.051 0040 0.52 0672 0.072 0080 5378 6.866
. Inoc. 4578 4578 80.59 89.05 2.11 248 1201 12.11 479 492 862.62 89453
f;:‘:.l:g“:}f“;o’:r‘: Uninoc. 3556 36.11 7638 7733 210 222 1134 1017 411 412 81160 836.57
LSD 620 732 1.28 139 003 007 065 033 0090 0111 8536 7.514
Inoc.  40.11 41.56 80.41 8455 348 3.97 1875 1932 932 994 89597 891.98
Hand sowing Uninoc. 29.00 29.11 7t.11 70.66 3.23 3.51 1432 1535 8.05 804 82982 789.73
LSD 1011 913 1.66 243 0.032 0.041 0481 0909 006 008 4682 6851

SEL1
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Table 4: Effect of interaction between sowing methods and potassium levels on some characters of
mung bean during the growing seasons of 2003 and 2004

Plant height No. of No. of Seed yield Straw yield
Interaction (cm) branches/plant pods/plant (kg/fed.) (kg/fed.)
» 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004

Sowing _ K;O
Methods levels

K1 74.30 7650 3.71 3.73 20.36 22.40 77432 762.51 99632 973.54

S K2 7526 7992 242 251 2432 2540 78530 78342 1006.21 1065.80
1 K3 80.36 8245 2.73 2.83 27.58 28.55 892.00 824.51 1136.20 1175.10
L. S. D. 285 236 0.021 004 203 1.72 1950 2247 1257 . 2275

K1 7433 7833 342 3.50 20.8521.25 1100.50 1011.33 1142.8¢ 1132.60

Sa K2 78.56 82.67 3.81 3.90 21.24 24,45 1120.00 1031.52 1230.20 1207.30
K3 87.32 86.17 4,51 447 2631 27,10 1134.20 1102.82 1362.00 1251.0

L. S.D. 3.22 2.141 0310 O0.11 052 0.73 1514 2358 46.16 25.83

K1 78.57 80.67 234 2.56 13.65 14.62 698.70 67632 852.70 863.20

S3 K2 81.17 83.83 281 295 16.10 16.60 699.85 694.53 899.30 847.50
K3 8433 8850 341 335 18.01 18.16 778.53 794.50 879.50 991.40

L.S.D. 399 382 0.160 0203 084 123 8.79 11.87 2736 3842

K1 7424 78.71 2.13 2.03 899 988 73729 626.51 86543 892.70

S4 K2 80.36 83.50 224 238 11.82 1240 672.22 683.47 853.20 877.70
K3 84.38 87.06 2.75° 2.65 12.10 1246 76530 699.38 917.53 983.70

L.S.D. 3.00 251 0.030 0.032 0.640 1.034 7.37 1093 3353 2267

Ki 72.65 73.82 3.17 335 14.32 1521 58231 567.39 731.51 789.50

Ss K2 7436 77.17 354 376 1620 16.90 581.36 58492 81430 826.70
K3 7961 81.63 388 4.03 1946 19.87 678.10 69980 939.40 988.50

L.S.D. 432 3.060 0.170 0.170 097 1.201 11.85 1322 1471 1582




Table 5: Effect of interaction between bacterial inoculation and potassium levels on some

characters of munggean during the growing seasons of 2003 and 2004

No. of .

Interaction branches/plant No. of pods/plant Seed yield (kg/fed.)

2003 2004 2003 2004 2003 2004
Ki_ 301 321 1755 1853 74662 767.85
Bacterial inoculation K2  3.14 341 1953 2038  793.53 852.63
| K3 352 368 2097 2332- 9044l 913.68

L. S.D. 0038 0042 1.003 1075 6.765 8.532
. K1 264 284 1389 1432  647.73 655.37
Without bacterial — » 59, 206 1676 1754 71311 724.63
inoculation K3 28 301 1933 2167 75232 851.11
_L.S.D. 0041  .0062 0962  0.542 13.85 4,961

S00Z () "ON Z€ "10A “$3Y "o143Y [ S1zn8ny
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The Energy Consumption for

Sowing Methods
“Table 6 shows the fuel
consumption and energy

requirements for sowing operation
of mung bean crop. The energy
consumed of seed drill at different
row-spacing wasl0.92kW.h / fed
while; it and forward speed of 3.6
km/h was 11.78 kW.I/ fed. of hand
sowing operation. Data show that,
the lowest values of energy
requirement were obtained by
using seed drill at different row
spacing that is due to height field
capacity for seed drill and
increased of number laborer for
hand sowing.

The Crop Yield of Mung Bean

Table 6 show the average
values of seed and straw yield of
mung bean by using different
sowing methods at different row
spacing. The yield was affected by
row-spacing and sowing methods,
Data show that, the highest values
of seed and straw  yield
(932.87and1157.98 kg / fed) were
obtained by using seed drill at row-
space of 60 cm and 30 cm
respectively. While, the lowest
values of seed and straw yield
(588.00 and 882.48 kg / fed.) were
obtained by using hand sowing.
This is attributed to good seed
distribution at row space of 60 cm

Abo El-Naga, et al.

and suitable plant area and lights
transfer.

Cost of Unit Production and
Sowing Operation

Table 6 show the cost for
different sowing methods and unit
production of mung bean crop.
Data show that, the highest cost
(35 LE / fed) for sowing
operation obtained by using hand
sowing. While, the lowest cost
(11.99 L.E / fed) obtained by using
seed drill at different row spacing.
In addition, data show that, the
high cost of unit production (70.91
L.E / ton) obtained by using hand-
sowing .While, the lowest cost
(12.85 L.E / ton) obtained by using
seed drill at row space of 60 cm.
the high cost is attributed to
increased of laborer number and
wage values. While, lowest cost is
attributed to, price if machine and
high yield of mung bean crop.

CONCLUSION

Sowing of mung bean by seed
drill at row-space of 60 cm,
Bacillus megaterium inoculation
and rate of potassium fertilizer 48
kg / fed gave the highest value
902.32 and 963.42 kg / fed of seed
yield at both seasons respectively,
lowest value 10.92 kW.h / fed of
enefgy consumption, cost sowing
opetation 11.99 LE. / fed and
12.85 L.E / ton obtained byseed
drill comparing with hand sowing.



Table 6: Actual field capacity, fuel consumption, energy requirement, cost of sowing operation and
unit production, number of plant per feddan and crop yield for sowing methods

. Actual Cost of Cost of
Sowi thod field Corxsl:l“el tion re If:il::gfent sowing unit N‘ll;r:al:ere()f Seed yield
owing methods capacity L;ntf Igw h/ fed operation production Pfe dd pnr Kg / fed.
fed /h : LE/fed L.E/ton a
75 cm 15.19 74970 78928
see.d drill at ¢g .00 12.85 95634 932.87
different 225 438 10.92 11.99
row 45 cm 15.06 119952 79742
spacing .
30 cm ’ 18.20 151242 658.76
Hand sowing 0038 - 11.78 35.00 70.91 58800 676.88

$60Z (S) "ON Z€ ‘10A “saY M3y °[ 3oz
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