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ABSTRACT

Two field experimenis were conducted during 2004 and 2005 seasons in
the Research and Experimenta} Center of the Faculty of Agriculture at
Moshtohor, Benha Univ. to study the response of two soybean cultivars to
bacterial inoculation, mineral nitrogen and organic fertilization on yield and yield
components. Two soybean cultivars (Giza 22 and Giza 111) were selected to five
treatments which were the combination of mineral nitrogen fertilizer, farm yard
manure (FYM) and inoculation with Rhizobia, i.e (Controi, 40 Kg N/ fed, 20 Kg
N/ fed + inoculation, 15 t FYM/fed, 7.5 t FYM/fed + inoculation),

The results could be summarized from the combined analyses of the two
seasons as follows:

Giza 22 soybean cultivar surpassed Giza 111 in pods weight/plant, sced
weight/plant. 100 — seed weight, seed yicld/fed and oil yield/fed .

Number of seeds/pod, pods weight/plant, seed weight/plant, 100-seed
weight, oil percentage and seed, biological and oil yields/fed were significantly
increased by N fertilization and manuring singly or combined with inoculation as
compared with the control treatment .

There was a significant effect for the interaction between soybean
cultivars and fertilization treatments on seed weight /plant only

Seed yicld per feddan was high positively and significantly correlated
with. weight of pods and seeds/plant and 100-seed weight of soybean.

Key words: Soybean, Cultivars, Fertilization, Bacterial inoculation, Manuring,
Yield, Yield components.

INTRODUCTION

Soybean (Glyein max (L.) Merr.) is one of the most important worid
legume crops for feed and food. Soybean oil is recommended to be consumed for
discases and diabetes. The pharmaceutical industry widely uses soybean in the
manufaciure of antibiotics. The vegetative soybean mass is extensively used as
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silage mixed with maize in production of grass meal and hay. Soybean as a good
green manure crop. Using good soybean cultivars, bacterial inoculation and
different nitrogen sources (mineral or organic) matter as a source of nitrogen are
necessary for economical soybean yicld. Same researches stated that the
differences among soybean cultivars were significant in yield and yigld
component (Ahmed and Twafic, 1991; Hefni ef ai., 1994; Hassanein ef al., 1996;
Hassanein and Ahmed, 1996 and Hamed, 2003).

Furthermore, soybean plant as a leguminous crop can obtain same of its

- nitrogen requirement from fixation of atmospheric N, through symbiosis with

Rhizobia. Inoculation is essential for increasing soybean yield and yield

components (Salwau, 1989 and Mehasen er al., 2002). Soybean yicld and yicld

components were affected by increasing N levels as reported by Salwau (1989),
Hanna and Eisa (1998); Hamed (2003).

Recently, mineral fertilizers are not available in some critical periods
due to its shortage in production, and consequently the prices are increasing
continuously. To face this situation, the use of organic manures, in general, and
farm yard manure (FYM) in particular may help in solving this problem. Use of
FYM for soybean may be reduce a considerable part of mineral fertilizers which
in turn will reduce the hazards of soil pollution resulting from the intensive use of
mineral fertilizers.

The present study was canducled to find out the best combination from
mineral N and organic manure in association with bacterial inoculation for two
soybean cultivars,

MATERIALS AND METHGDS

Two field experiments were carried out at the Agricultural Research and
Experimental Center of Fac. Agric. Moshtohor, Benha Univ., during summer
2004 and 2005 seasons to study the response of yield its components of two
soybean cultivars 1o bacterial inoculation, mineral nitrogen and organic
fertilization. Each experiment included 10 treatments which were the combination
of: Two soybean cultivars (Giza 22 and Giza 111) and five treatments which were
the combinations of nitrogen fertilizers, farm yard manure (FYM) and inoculation
with Rhizobia, i.e (Control, 40 Kg N/ fed, 20 Kg N/ fed + inoculation, 15 t
FYM/fed. 7.5 t FYM/fed + inoculation).

The treatments were arranged in a split- plot design with four replicates,
in which soybean cultivars were allocated in the main plots, while the sub-plots
were devoted for fertilization treatments. The sub plot area was 1/400 fed, 10.5
m’ (3X3.5 m) with five ridges which were 60 cm width and 3.5 m long.

.Soil samples were taken before sowing. Mechanical and chemical
analysis were done as shown in Table (1). The preceding crop was wheat in both
seasons. Manure was produced by the cattle hold in the faculty and prepared as
traditionally done by the farmers. The manure was applied and during soil
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preparates before soybean sowing. The chemical analysis of FYM is shown in
Table (2). N fertilizers was splitted into two equal doses applied in form of
ammonium nitrate (33.5%) before the first and the second irrigation in both
SeaSoNSs.

Table (1) Mechamcal and chemical analyses of the expenmental SOII

2005 season
5.50
18.50
2420
51.80
Clay
0.95

0100

Table (2). Chemical analvsis of the FYM .

Total N | Available oM P K pH
Seasons % N % o % %
2004 1.1 0.36 20.17 0.006 0.70 949
2008 0.96 0.31 18.20 0.603 0.67 9.64

Soybean seeds were inoculated with the specific Bardyrihizobium
japomcum strain just before sowing. Soybean seeds was planted on May 27" and
30™ in 2004 and 2005 seasons, respectively. The distance between hills was 10
cm apart and soybean plants were thinned to two planis per hill. Agronomic
practices were followed according to the standard recommendation for soybean in
the region.

At harvest, ten guarded plants from each experimental unit were chosen
randomly and the following traits were estimated. Plant height (cm) number of
branches/plant, number of pods/plant, number of seeds/pod, weight of pods/plant
{(g), weight of seeds/plant (g), shifling % and 100- seed of weight (g). The seed
and biclogical yields/fed were determined from the whole subplot of the four
replications. Moreover, samples of soybean seeds were over dried at 70°C for 24
hours, and oil content % was determined using the procedure described by
A.O.A.C (1980). Oil yield (Kg/fed) was calculated by multiplying oil percentage
by the seed yield/fed.

Data were statistically analyzed according to Steel and Torrie (1980).
Combined analysis for the data of the two growing seasons and simple correlation
were carried out according to procedures outlined by Gomez and Gomez (1983).
L.S.D. test at (.05 level was used for comparison between treatments means.
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RESULTS AND DISCUSSION

A-Effect of growing seasoens:

Results in Table (3) show that the seasonal affect was significant for all
of the traits under study except plant height, number of branches/plant, seed
weight/plant, shilling and oil percentage. Highest values for all character were
detected in the first season excepi number of seed/pod and biological yield/fed. It
coutd be concluded that the increase of seed yield in the first season may be due
to the significant increase in munber of pods/plant, weight of pods/plant and 100
-- seed weight,

B- Varietal differences:

Results in Table (4) indicated clearly that there were significant
differences between soybean culiivars in 100- seed weight, and seed yield/fed in
cach of the two growing seasons and combined analysis, and number of
seeds/pod, seed weight/plant and shelling in the first season and their combined
analysis. However differences in plant height, number of branches/plant, number
of pods/plant, biological yield/fed and oil percentage were not sigaificantly
different. Moreover, combined data cleared that G22 cultivar significantly
exceeded G111 cultivar in pods weight/plant, seed weight/plant, 100 — seed
weight, seed yicld/fed and oil yield/fed. Meanwhile, G111 cultivar surpassed
significantly G22 cultivar in number of seeds/pod and shelling®%. The genetic
makeup variation of the cultivars may play prime role in the detected variations in
plant height and number of branches. The superiority of G22 cultivar over G111
in sced yicld/fed may be atiributed to the increase in pods weight/plant, seed
weight/plant and 100- seed weight. Similar variations among soybean cultivars
were obtained by (Ahmed and Twafic, 1991, Hefni ef a/., 1994; Hassanein ef af,
1996; Hassanein and Ahmed, 1996 and Hamed, 2003).

Table (3). Mean values of seasonal effect.

r—“ '_“m'——ﬁ
: Traits 2004 20058 F test

i 80.5
Number of branches/plant. 220
Number of pods / plant. 36.80
Number of seeds / pod. 2.53

| Pods weight / plant (g). 27.52

Sced weight / plant {g). 16,98
Shelling%. 61.97
100-seed weight (g). 16.78
Seed yield / fed. (kg). 954
Biological/fed (kg). 3309
Qil percentage. 22.16
| Oil ield/fed (kg). 212
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Table (4): Yicld and its components as affected by soybean cultivars.

soybean cultivars’
Characters 2004 2005 Combined analysis

C- Effect of nitrogen, FYM fertilization and bacterial inoculation,

Data of soybean yield and its components as affected by fertilization and
inoculation treatments in 2004 and 2005 scasons as well as their combined
analysis are presented in Table (5). ’

Resulis indicatec that number of seeds/pod, pods weight/plant, seed
weight/plant, 100-seed weight, oil percentage and seed, biological and oil
yiclds/fed of soybean in the seasons and their combined average, as well as plant
height and shelling® in the first season and number of pods/plant in the second
one were significantly increased by fertilization treatments singly or combined
with inoculation as compared with the control treatment . However differences in
the number of branches/plant were not significant in the first and second seasons
as well as their combined analysis. Adding 20 Kg Nffed+inoculation gave
maximum values for the studied characters. The results showed that application
of 20 Kg N/fed combined with inoculation significantly increased seed, biological
and oil yields/fed over the control by 34.0, 14.9 and 43.2% respectively in the
combined average. Also, applying 7.5 t FYM/fed combined with inoculation
increased seed, biological and oil yield/fed by 31.5, 13.3 and 41.0% over the
cheek treatment, respectively in the combined average. These results may be do
to the role of N and inoculation that led to a successful nodulation and
consequently an active N fixation for soybean piants and increased the fruiting
zone by increasing plant height, number of branches/plant, number of seeds/pod,
pods weight/plant, seed weight/plant and 100-seed weight, which consequently
increased yield values. Similar results were obtained by(Salwau, 1989; Hanna and
Eisa 1998; and Mchasen ef al.., 2002; Hamed,2003).



Table 5.Yield and its components as affected by fertilization and inoculatien treatments.

9%

Plant | No.of No.of Na.of Pods Seed Shelling | 100-seed Seed Biological | Ot | Qil yield

height | branches/ pods / seeds / weight/ | weight/ % weight yield  Yyield Ye (kg/fed)
Treatments (cm) | plant plant pod plant(g) | plant (g) () (kg/fed) (kg/Ted)
Fert. & Inocu, 2044 season
Control 7250 1 220 35.38 [ 2.03 26.13 14.99 571.53 '16.80 925 2799 [ 2178 20!
40kgN/fed 8613 | 223 4113 2.24 28.50 17.14 60.55 17.81 1081 3073 2262 244
20kgN/fed+inoc. 9002 ! 186 4573 246 31.50 19.98 64.19 18.49 1225 3306 22.80 279
15t FYM/fed 8075 235 39.63 219 2908 17.14 59.39 1784 1141 3 22.76 27t
7.5t FY M/fed+1noc. B33 I 233 4213 2.33 31.28 19.40 62.44 18.24 1212 5240 2280 276
LSD 2t 5% A NS i NS 023 134 0.83 | 3.69 1 0.51 P 53 | 63 |1 0.31 17
Fert. & Inocu. | . 2005 season
Control : 7465 | 20 33.20 240 2396 14.86 61.48 15.74 791 3H16 20.72 164
10kgN/fed i 4518 - 203 39.90 244 26.11 16.69 6391 16.36 890 3219 21.60 192
20kgN/fed+Inoc, ; T8RN 233 3725 ¢ 283 31.83 19.60 62.21 {7.78 1073 53489 1278 244
15t FYM/led 3035 28 37.25 243 2623 16.00 61.63 16.73 968 3260 2268 24
7.5t FYM/led+Inoe. 85.85 | 233 36.530 2538 29.44 17.73 60.61° 17.50 1043 3464 22.68 241
LSDat 5% NS NS NS 022 216 1.41 N.§ 0.71 30 141 0.68 9
Fert. & Inocu. o Combined
Contrel 7458 1 21S 34.29 271 25.04 14.93 59.50 16.27 858 | 2958 21261 183
40kgN/fed 84 66° i 215 40.51 234 27.31 16..91 6223 17.09 986 3146 22,12 218
20kgN/fed+Inoc. 3418 ; 26t 41.50 2564 3l.66 19.79 65.20 18.13 1150 3398 22.78 262
15t FYM/Aced ) 8055 22 3844 l 231 27.66 16.57 60.50 17.28 1054 3187 2230 246
7.5t FY M/Afed+1Inoc. 8373 “ 233 3951 245 3036 18.58 61.52 | 1777 1128 3332 22.32 258
LSD 31 5% i NS} NS 312 t 0.15 ! 1.24 0.80 i NS l 0.42 31 76 0.36 1]

S00 ‘(F)€p ‘194 ‘soqosysopy “oF oudy J) spuny
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D- Interaction effects:

There is a significant effect for the interaction between Ssoybean
cultivars and ferlilization treatments on weight of sceds/plant only (Table 6).
Supplying G22 or G111 soybean cultivars with (20 Kg N/fed + inoculation)
recorded the maximum value of weight seeds/ plant. However, the rate of
increase for the two soybean cultivars were different. Results indicated that
application of this treatment increased seed weight per plant of Giza22 by 22.5%
and Gizal1l by 44.6% over the control treatment. Similar results were obtained
by (Mchasen et al., 2002 and Hamed ,2003).

Table (6): Effect of interaction between soybean cultivars and fertilization
treatments on weight of seeds/plant of soybean (combined over
two scasons 2004 and 2005).

' 7.5¢ |
Control 20kgN/fed 15t FYM/fed+

+Inoc. FYM/ed

16.33 20.01 17.28
13.53 19.56 15.86
1.12

E- Correlation study;

The simple correlation coefficients between some possible pairs of the
studied soybean traits of the combined analysis are presented in Table (7). Seed
yield per feddan was positively significant correlated with weight of pods and
seeds/plant and 100-sced weight. Therefore, these traits, may be more attributed
for higher yiclding soybean. Also, significant positive phenotypic correlations
were observed between weight of seeds/plant and each of the its yield
components except shelling percentage . Similar results were obtained by Ashoub
et al., (1994) and Hamed (2003).

Table (7): Correlation coefficient between yield and some yield components

of soybean combined over two seasons 2004 and 2005,

1
0339 0.292*+ 000 . 0720%*
1.000 0088 02624 : 0.396*+

1.000 0.003 ) 0173
1.000 . 0177

0189

o_m‘.

0.5150¢

O'B il

*,** indicates significant at P<0.05 and 0.01, respectively
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