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ABSTRACT

Two field experiments were conducted at E-Mehala El-Kobra Center,
Gharbia Govemorate, Egypt during the two summer seasons of 2000 and 2001. This
investigation was aimed to study the effect of plant distribution treatments and
microelements foliar spraying on yield and its components as well as simple
correlation coefficients of soybean seed yield and its attributes of cv. Giza 35. The
experiments were included six plant distributions and seven treatments of
microelements foliar application. A strip plot design with four replicates was used. The
main findings could be summarized as follows:

The tested plant distribution treatments markedly caused significant
differences in all studied yield and its component characters in both seasons. The
results showed that sown soybean plants in arrangements that approach uniformity on
two sides of the ridge, 10 cm between hills and leaving one plant per hill (D4)
produced the highest numbers of pods / plant, seed yield / plant, seed and straw
yields (tfed) in both seasons. The highest averages of 100-seed weight and oil yield
(Kg/fed) were produced from sown on two sides of the ridge, 10 or 20 cm between
hills and leaving one or two plants per hill, respectively.

Microelements foliar applications clearly showed a significant effect for all
studied yield and its component characters in both seasons. The results showed that
foliar spraying with the combination of Mn + Mo and /or the combination of Zn + Mo at
concentrations of 100 and 50 ppm, respectively significantly produced highest pods
number per plant, 100-seed weight, seed yield/ plant, seed and oil yields per feddan.
Maximum straw yield per feddan was produced from spraying with the combination of
Mn + Mo at concentrations of 100 and 50 ppm, respectively.

The highest seed and oil yields (tfed) were obtained from the interaction
between planting on two sides of the ridge, 10 or 20 cm between hills and leaving one
or two plants per hill, respectively with foliar application the combination of Mn + Mo at
concentrations of 100 and 50 ppm, respectively in both seasons.

There is a positive and significant correlation among seed vield/ fed and
each of leaf area index, number of branches per plant, number of pods per plant, 100-
seed weight and seed yield/ plant.

In general, it can be concluded that for maximizing seed and oil yields per
unit area of soybean could be achieved by distibution plants in arrangements that
approach uniformity by sown on the two ridge sides, 10 or 20 cm between hills and
leaving one or two plants per hill with foliar spraying the combination of Mn + Mo or Zn
+Mo at concentrations of 100 and 50 ppm, respectively.

INTRODUCTION

Distribution of soybean plants in arrangements that approach uniform
distribution ‘'may be increase seed yield production through reducing
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compeition for light and less mutual shading between plants and plants may
be produce higher leaf area indexes achieve better light interception and
lower competition for light and it could be penetrate deeper into the soybean
canopy resulting in increases photosynthesis especially of lower leaves. In
this respect, seed yield per unit area were increased due to sown in
arrangement that approach uniformity due to increases in pods number per
plant, 100-seed weight and seed yield/ plant (Safo-Kantanka and Lawson,
1980 ; Taylor et al, 1982 ; Carangel, 1986 ; Hassan and Abdalla, 1987 ;
Samia Hassan and Rabeia, 1987 ; Shahidullah and Hossain, 1987 ; Sharief,
1989 ; lbrahim, 1996 and Nakano ef al., 2001). Qil yield per unit area was
increased due to sown on two sides of the ridge, 10 cm between hills, one
plant per hill (Samia Hassan and Rabeia, 1987 and Sharief, 1989).

Different foliar application of micronutrients such as Mn, Zn, and Mo
are essential to soybean plants especially after building the high damin
Upper Egypt to the soil. Foliar application of microelements on soybean may
be- improve seed yield and its components. In this respect, Manganese foliar
spraying increased seed yield and its components (Sakr et al., 1988 ; Bansal
and Nayyar, 1994 ; Singh et al., 1997 and Barge, 2001). A significant yield
increases and its components was observed in response to Zn fertilization
(Al-Samerria et al., 1988 ; Sakr, 1988 ; Abadi et al., 1995 ; Khamparia, 1996 ;
Hugar and Kurdikeri, 2000 ; Anton et al., 2001) and oil yield per unit area
(Thalooth et al., 1989 and Hugar and Kurdikeri, 2000). Several workers
investigated the effect of molybdenum on yield and its attributes, In this
respect, Kalia and Sharma (1988) and Nayak et al., (1989) reported that
molybdenum application increased number of pods/ plant, 100-seed weight,
seed yield/ plant and oil yield. Similar results were recorded by ‘Nahdan,
1991 ; Hassan ef al, 1994 ; Sable ef al., 1998 and Anton ef al., 2001. The
combination of microelement foliar spraying increased seed yield andits
attributes (Sakr et al., 1988 ; Chandel et al., 1989 ; Sharief, 1993b ; Sakr and
leilah, 1996 ; Hugar and Kurdikeri, 2000 and Anton ef al., 2001).

The interaction between plant distributions and molybdenum
application significantly affected both seed and its attributes of soybean
(Kandil, 1985 and Sharief, 1993a).

- The objectives of this investigation were to study the effect of
different plant distributions and foliar spraying of different microelements as
well as their interaction on seed and oil yields per unit area and yield
attributes under the enviromental conditions of Gharbia destrict.

MATERIALS AND METHODS

Two field experiments were conducted at El-Mehalla El-Kobra
Center, Gharbia Governorate, Egypt during the two summer seasons of 2000
and 2001. This investigation was aimed to study the effect of different plant
distributions and microelements foliar application on seed and oil yields (V/
fed) as well as yield components of soybean (Glycine max, L. Merrill) cv. Giza
35. The field experiments were laid out in a strip — plot design with four
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replications. The horizontal plots were devoted to the six trearments of plant
distributions as follows:
1- Planting on one side of the ridge, 5 cm between hills and leaving one plant
in the hili (D1).
2- Planting on one side of the ridge, 10 cm between hills and leaving two
plants in the hill (D2).
3- Planting on one side of the ridge, 15 cm between hills and leaving three
plants in the hill (D3). ' :
4- Planting on the two sides of the ridge, 10 cm between hills and leaving one
plant in the hill (D4). :
Planting on the two sides of the ridge, 20 cm between hills and leaving two
plants in the hill (D5). : ’
Planting on the two sides of the ridge, 30 cm between hills and leaving
three plants in the hill (D6).
The vertical plots were allocated with the seven treatments of
microelements foliar application as follows:
1- Foliar spraying of Mn at concentration of 100 ppm (F1).
2- Foliar spraying of Zn at concentration of 100 ppm (F2).
3- Foliar spraying of Mo at concentration of 50 ppm (F3).
4- Foliar spraying of Mn + Zn at concentrations of 100 ppm of each one (F4).
5- Foliar spraying of Mn + Mo at concentrations of 100 and 50 ppm,
respectively (F5).
6- Foliar spraying of Zn + Mo at concentrations of 100 and 50 ppm,
respectively (F6).
7- Foliar spraying of Mn + Zn + Mo at concentrations of 100, 100 and 50 ppm,
respectively (F7).

Each plot area consisted of five ridges 3.5 meters length and 60 cm
in ridges width occupying an area of 10.5 m? (1/400 fed ). The experimental
soil preceded by Egyptian clover (Trfolium alexandrinum, L.) in both
seasons. Soybean seed of Giza 35 and its suitable peat ipoculum Nitrogen
were supplied by the Oil Crop Research Section, Agricultural Research
Center, Ministry of Agriculture and Land Reclamation, Giza, Egypt. Just
before planting, Soybean seeds were inoculated with the peat inocuium
Nitrogen by Rhizobium jabonicum, L produced by Sakha Station Research,
Egypt. Soybean seeds were hand sown with the usual wet method (Heraty
planting) on 10" May and 15" May in 2000 and 2001 seasons, respectively.
Three weeks after emergence plants were thinned to the suitable distribution.
Phosphorus was added in the form of calcium superphosphate (15.5% P205)
at the rate of 30 kg P,Os/fed. Potassium was added in the form of potassium
sulfate (48% K20) at the rate of 24 kg K20/fed. Phosphorus and Potassium
were incorporated to the soil during seedbed preparation. Nitrogen fertilizer
were applied as ammonium nitrate (33.5% N) at the rate of 50 kg/fed on two
equal doses (the half of the dose was added before the first irrigation and the
other before the second irrigation). Soybean plants were hoed two times, the
first was practiced before the second irrigation and the second one was
performed before the third irrigation. Foliar spraying of microelements were
added after 45 days from planting. Normal agricultural practices as
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recommended by Ministry Of Agriculture and Land Reclamation were

followed.

The soil was clay in texture and pH was 7.9, 8.0. The available
manganese was 46.0, 53.0 ppm, the available zinc was 2.6, 3.1 ppm and the
available molybdenum was 0.50, 0.54 ppm in the first and second seasons,
respectively. The following yield and its components :

1- Number of pods per plant.

2- 100- seed weight (g).

3- seed yield per plant (g).

4- Seed yield in ton/fed was estimated by threshing the harvested plants of
the two central ridges of each sub piot and converting the obtained seed
yield to seed yield (t/fed) on dry weight basis.

5- Straw yield in ton/ fed was estimated from threshed plants of the two
central ridges of each plot and converting the yield in ton/ fed.

6- Qil yield in kg/ fed was calculated using the following formuia:

Oil yield kg/fed = seed yield/fed * seed oil percentage.

Simple correlation coefficients between seed yield/ fed and its
components and some other related traits were computed according to
Snedecor and Cochran (1980).

An analysis of variance was made in order to test the significance of
differences among treatments and their interaction. In order to test the
significance among treatments, all obtained data were subjected to the
statistical analysis of the strip plot design as described by Gomez and Gomez
(1984). Treatments were compared using the least significant difference
values (LSD) at 5% and 1% level of probability. Computations were made
using computer software.

RESULTS AND DISCUSSION

1- Plant distributions effect:

The resuilts in Tables 1 and 2 clearly showed that plant distribution
treatments significantly affected number of pods per plant, 100-seed weight,
seed yield per plant and feddan, straw and oil yields per feddan in both
seasons. Distribution soybean plants in arrangements that approach
uniformity on both ridge sides, 10 or 20 cm between hills and leaving one or
two plants per hill (D4 or D5), respectively produced the highest number of
pods per plant, heaviest weight of 100-seeds, seed yield per plant and feddan
as well as oil yield per feddan.

Highest straw yield per feddan was produced from sown on both ridge
sides, 10 cm between hills and leaving one plant per hill (D4) in both seasons
compared with other plant distribution treatments. The increases in number of
pods/plant, 100-seed weight and seed vyield/plant due to sown in
arrangements that approach to uniformity i.e. D4 or D5 may be attributed to
increases in leaf area and leaf area index (Sharief et al., (2003) and it may
attributed to deeper light penetration into the canopy and less mutual shading
between plants (Shahidullah and Hossain, 1987 and Ibrahim, 1996) resulting
increases in photosynthesis of lower leaves which resuiting increases in
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photosynthetic capacity and hence dry matter accumulation reflected
increases in pods number and seed weight and therby seed yield per plant.
The increases in seed yield per plant reflected increases in seed yield per
unit area and dry matter per unit area i.e. seed and straw yields per feddan.
These conclusions are reported by Sharief (1989), Sharief (1993a), lbrahim
(1996), Nakano et al. (2001) and Abu El Dahb et al. (2002). The increases in
oil yield/fed due to more uniform distribution of soybean plants on two ridge
sides (D4 or D5) may be due to its increases in seed yield per feddan and oil
percentage reflected increases in oil yield per unit area. Similar results were
reported by Samia Hassan and Rabeia (1987) and Sharief (1989).

2-Microelements foliar spraying effects:

The results in tables 1 and 2 indicate that microelements foliar application
treatments significantly affected number of pods per plant, 100-seed weight,
seed yield per plant and feddan, straw and oil yields per feddan in both
seasons. :

The results clearly showed that maximum values of pods number/plant,
weight of 100 seeds, seed yield per plant and feddan as weli as oil yield per
feddan were produced from foliar application of Mn + Mo at concentrations of
100 and 50 ppm (Fs), or foliar spraying of Zn + Mo at concentrations of 100
and 50 ppm (Fe) and/or foliar spraying of Mn + Zn + Mo at concentrations of
100, 100 and 50 ppm (F;), respectively. However, The highest seed
yields/fed was obtained from foliar spraying of Mn + Mo at concentrations of
100 and 50 ppm (Fs) compared with other foliar spraying treatments in both
seasons. The increases in seed yield per feddan due to foliar spraying of Mn,
Zn and Mo in double or in combination together may be due to their effects
on growth i.e. ieaf area, leaf area index and branches number per plant which
reflected increases in yield components such as number of pods per plant,
100-seed weight and seed yield per plant which increased seed yield per unit
area. Also, the increases in seed yield due to foliar spraying Mn, Zn and Mo
may be due to the role of Mo in nitrate reduction and nitrogen fixation in the
nodules as well as metabolic processes (Abdel Aziz et al., 1999). These
results in great agreement with those reported by Hugar and Kurdikeri (2000),
Shelge et al. (2000) and Anton et al. (2001). The increases in straw yield/fed
due to foliar spraying of Mn + Mo may be attributed to its increases in plant
height or number of branches per plant and dry matter accumulation which
reflected increases in straw yield per unit area. Similar conclusions were
reported by Hassanein and Ahmed (1996) and Anton et al. (2001). The
increases in oil yield/fed due to foliar spraying of microelements may be due
to its increases in seed yield per fed and oil percentage which reflected
increases in oil yield per unit area. Similar conclusions were obtained by
Sharief (1993b), Hugar and Kurdikeri (2000) and Anton et al. (2001).

3-Significant interaction effect;

The results graphically illustrated in figures 1 through 4 show the
interaction between plant distribution treatments and microelements foliar
spraying significantly affected seed yield per feddan and oil yield per feddan
in both seasons.
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Table 1: Means of number of pods/ plant, 100-seed weight (g) and seed
yield/plant as affected by plant distributions and
microelements foliar application during 2000 and 2001
seasons.

Characters |No. of pods/plant | 100-seed weight (g) | Seed yield/plant
Treatments 2000 | 2001 20001 | 2001 2000 | 2001
1. Plant distributions
D1 453 47.2 14.27 15.10 15.6 18.2
D2 40.0 415 14.08 15.60 145 16.7
\ D3 51.1 53.6 15.09 16.36 16.1 16.3
[ D4 57.9 61.0 15.58 16.92 19.6 21.8
D5 54.0 574 15.50 16.72 18.4 20.7
D6 452 475 14.46 15.62 16.0 17.9
F. test £ *% *% *% Fede sk
LSD 5% 3.0 3.0 0.60 0.71 1.1 1.3
LSD 1% 4.1 4.2 0.83 0.99 1.5 1.7
2. Microelements foliar application
F1 459 47.8 14.18 15.31 14.3 16.2
F2 46.0 49.1 14.23 15.37 15.9 17.6
F3 475 51.8 14.96 16.11 17.2 18.9
F4 48.4 514 14.49 156.53 16.3 17.9
F5 526 54.3 15.38 16.73 18.6 205
F6 51.6 54.4 15.16 16.35 17.9 19.8
F7 50.5 50.8 15.42 16.97 17.0 19.4
F. test *% - £ E£1) X3 **
LSD 5% 2.0 2.9 0.53 0.61 1.1 1.7
LSD 1% 2.7 - 0.73 0.81 15 | 23
* ** Denote significant at 0.05 and 0.01 leveis of probability, respectively.

The results show that higher seed and oil yields per feddan were
obtained from plant distributions of both planting on two sides of the ridge, 10
or 20 cm between hills and leaving one or two plants per hill (D4 or D5) with
foliar spraying of Mn + Mo or Zn + Mo at concentrations of 100 and 50 ppm,
respectively in both seasons. The increases in seed yield/fed due to sown on
both ridge sides (D4 or D5) and foliar spraying of microelements (F5 or F6)
may be attributes to more photosynthetic rate due to more light penetrated
among canopies (lbrahim, 1996) and the effect of microelement foliar
spraying on leaf area and leaf area index reflected more photosynthetic
activity resulting in more dry matter accumulation (Selim, 1992) which
reflected increases in seed weight. The increases in oil yield per feddan due
to the interaction between plant distribution and foliar spraying of
microelements may be due to increases in both oil percentage and seed yield
per feddan reflected increases in oil yield per feddan. Similar conclusions
were reported by Kandil (1985) and Sharief (1993a).

In general, it could be summarized that for maximizing seed and oil
yields per unit area could be achieved by sown soybean on both ridge sides
at 10 or 20 cm between hills and leaving one or two plants per hill with foliar
spraying of Mn + Mo or Zn + Mo at concentrations of 100 and 50 ppm,
respectively under the environmental condition of this study.
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Table 2: Means of seed, straw and oil yields per feddan as affected by

plant distributions and microelements foliar

during 2000 and 2001 seasons.

application

Characters |Straw yield (tUfed), Seed yield (tifed) | Qil yield (kg/fed)
Treatments 2000 | 2001 | 20001 | 2001 | 2000 [ 2001 |
1. Plant distributions
D1 1.837 | 2.069 | 2.806 3.048 |3754 | 4148 |
D2 1.721 1.931 | 2.804 3.052 3723 409.7
{; D3 2.101 2.379 | 2930 3.298 |440.7 | 491.2
D4 2416 | 2.739 ] 3.447 3.633 | 5086 | 566.2
\ D5 2258 (2524 | 3.118 3.317 | 4753 | 5246
[ D6 1.865 | 2.101 3.161 3.392 3842 | 4295
{ F test Iz dede ke ek ke ke
| LSD 5% 0.252 (0288 | 0153 ! 0.210 53.0 58.6
| LSD 1% 0350 [0.399| 0.212 | 0.291 733 | 811
2. Microelements foliar application
F1 1.855 (2.038 | 2.600 2.690 |377.3| 409.0
F2 1.880 |2.106 ] 2.601 2.758 |391.6| 4296
| F3 2106 |[2.376 | 3.000 3.269 | 4435 493.3
F4 1.901 2134 | 2.864 3.063 3969 4406
B FS 2.257 2549 | 3.596 3.884 4727 | 524.4
F6 2.164 2443 | 3.301 3.576 | 4529 | 5058
F7 2.067 (2386 3.347 3.791 [447.8| 506.0
L F. test ke ke ok ke ke *i
LSD 5% 0.153 | 0.181 0.089 0.119 334 39.9
LSD 1% 0.210 [0.249( 0.122 0.164 45.8 54.7

*, ** Denote significant at 0.05 and 0.01 levels of probability, respectively.

34 -

3

n
@
. ,

22 d——

Seed yleid {tifed)

Fig 1: Means of seed yleld (tifed) as by the interaction bets plant
distributi and mi folar application in 2000 season.
[ LSD 5%= 0.294

32— LSD §%= 0390 | —1 - ]
1\" wDi ;
28 44— ————— \]
_ @02 l
a4 e e — 1
aps |
— l
W04 1

[ Je

- Ju )

1 F2 =] F4 F§ F8 (4
Microsiements follar application

1637



Seed yield (t/fed)

N
[N

N

Suftan, M. S. et al.

Fig2: Means of seed yleld (t/fed) as affected by the interaction between
distributions and microelements foliar applicatidtdtseason.
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4-Simple correlation interrelationship between seed yield (t/fed) and its
attributes:

The relationship between seed yield in ton/fed and its attributing

characters i.e. plant height, leaf area index, number of branches per plant,
number of pods per plant, weight of 100-seed (g) and seed yield per plant are
presented in Tables 3 and 4 for the two seasons of 2000 and 2001,
respectively. The results show that seed yield (t/fed) was positively and
significantly associated with leaf area index (0.377 and 0.362), number of
branches per plant (0.243 and 0.429), number of pods per plant (0.411 and
0.382), weight of 100-seed (0.277 and 0.282) and seed yield/plant (0.429 and
0.510) in the first and second seasons, respectively. More, seed yield/plant
showed significant positive correlation coefficients with leaf area index,
number of pods/plant and 100-seed weight in both seasons. Similar results
were recorded by Amaranath ef al. (1980) who reported that seed yield per
plant showed significant positive correlation with number of pods and
branches per plant as well as 100-seed weight. Meanwhile, 100-seed weight
was positively and significantly associated with leaf area index as well as
number of pods per plantin both seasons. In addation, number of pods per
plant was positively and significantly correlated with leaf area index and
number of branches per plant in both seasons.
In general, it could be concluded that seed yield/fad significantly and
positively correlated with each of leaf area index, number of branches and
pods per plant as well as 100-seed weight and seed yield/plant in both
seasons.
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Fig 3: Meané of oil yield (kg/fed) as affected by the interaction between plant
distributions and microelements foliar application in 2000 season.
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Table 3: Simple correlation coefficients between seed yield/fed and its
attributed characters in 2000 season.

Characters 1 2 3 4 5 6 7
1. Plant height 1.000

2. Leaf area inde

(A 0.079 | 1.000

3ianr:0. of branches / 0.243* | 0.299** | 1.000

4. No. of pods / plant | 0.132 [0.373*)|0.291**| 1.000
5. 100-seed weight 0.133 |0.412*| 0.139 | 0.238* | 1.000
6. Seed yield / plant 0.043 (0.300**| 0.108 | 0.222* {0.363**| 1.000
7. Seed yield / fed 0.221* |0.377**| 0.243* |0.411**|0.277** | 0.429** | 1.000
r5%=0.195 &r1%=0.254

Table 4: Simple correlation coefficients between seed yield/fed and its
attributed characters in 2001 season.

Character 1 2 3 4 5 6 7
1. Plant height 1.000
2. Leaf area index (LAl) [0.105| 1.000
3. No. of branches / plant| 0.177 ] 0.535**| 1.000
. No. of pods / plant 0.057 | 0.408** | 0.349** | 1.000 |

5. 100-seed weight 0.075)0.435** | 0.367** | 0.326™* | 1.000
6. Seed yield / plant 0.093[0.341* | 0.442™0.314™* | 0.441*| 1.000

7. Seed yield / fed 0.170]0.362* ] 0.429** | 0.382**| 0.282* | 0.510™ | 1.000
r6%=04195 &r1% =0.254 K
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