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ABSTRACT

Two field experiments were conducted at the Experiment and Research
Center, Facuity of Agriculture at Moshtohor, Zagazig University during 1996 and 1997
seasons. Experiments were designed to study the response of growth and seed yield
of soybean to levels of N + P fertilizer (N 0 + P 0, 30 kg N + 15 kg P20Os/fed and 60 kg
N + 30 kg P.Osffed) and manganese levels (0, 2.5, 5.0, 7.5 and 10.0 kg/fed) as soil
application in combination of 15 treatments. Increasing NP fertilization rates up to 60
kg N + 30 kg P;O0s/fed significantly increased plant height, number of branches,
number of pods and seeds per plant, seed yield per plant, 100-seed weight, seed
yield (kg/fed) and protein percentage of soyhean.However this treatment decreased
oil percentage of seeds. Plant height, number of branches/plant number of pods and
seeds per plant, seed yield per plant, 100-seed weight, seed yield (kgffed). As will as
protein and oil percentages increased significantly by increasing manganese level up
to 5.0 kg/ifed.

Higher seed yield per plant, 100-seed weight as well as seed yield (kg/fed),
protein and oil percentages significantly increased by application of N + P fertilizer at
60 kg N + 30 kg P:Os/fed with 5.0 kg/fed of manganese as scil application in the two
growing seasons, respectively.it could be concluded that under the circumstance of
these experiments, would recommended to fertilize soybean with 60 kg N +
30 kg P2Os/fed with soil application of 5.0 kg/fed Mn (Mn-EDTA-15 % Mn).

INTRODUCTION

Soybean (Glycine max, L. Merill) is a promising crop due to its value for
both human and animal feeding. It is a unique legume crop which provides rich
amonts of both ail and protein. it contributes well in solving the protein — energy
malnutrion problems that exist in the rural parts on the international and national
evils. Seed yield depends on the available varieties, environmental conditions
and management practices. Among such practices is the appropriate fertilization
with macro and micronutrients. Increasing nitrogen rates increased plant height,
pods number/plant, 100-seed weight and seed yieldffed (Abd-Alla, 1983 ; Attia,
1983 ; Suitan ef al, 1988 and Rady ef al. 1988). Protein and seed percentages
were increased whereas cil percentage decreased by increasing nitrogen rates
(Attia, 1983 ; Rady et a/., 1988 and Sharief, 1993). Pal ef a/. (1989} reported that
increasing P,0Os rates up to 26.4 kg/ha increased seed yield by 21 % over the
control. Maximum plant height, branches and pods number/plant as well as seed
yield/fed were obtained by applying 60 kg N + 30 kg P,Os/fed (Kandil, 1985 and
Sharief, 1993). Also, seed vield/acre was increased by 10.2 % as a resuits of
MnSo, application at a rate of 3.6 kg/acre (Soliman and Farah, 1985). Whereas,
in other studies, Mascagni and Cox (1985} found that seed yield/ha was
increased by foliar application of MnSo, application at a rate of 0.6 kg/ha.

Concerning to the combined application of macro and micronutrients,
Soliman and Farah (1985) indicated that the application of 40 kg N + 30 kg
P,Osfacre with foliar application of MnSo, application at a rate of 3.6 kgfacre
recorded maximum increases in seed yield of soybean.
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MATERIALS AND METHODS

Two field experiments were carried out at the Research and
Experimental Center of the Faculty of Agriculture at Moshtohor, Zagazig
University, during the two successive growing seasons of 1996 and 1997.
The soil of the field experiment was clay in texture with pH value of 7.9 and
1.9 % organic matter content, 30 ppm available P, 17.8 ppm available N and
6 ppm available Mn. The proceeding crop in both seasons was Egyptian
clover (Trfolium alexandrinum, L.). Each experiment included fifteen
treatments which were the combination between three treatments of N + P
and five levels of Mn.

Experimental design was split-plot with four replicates. The three
treatments of N + P were randomly arranged in the main plots which were:

1- NQ PO: Without any application of N or P (control).
2- N30 P15: 30 kg N + 15 kg P,Os/fed were applied.
3- NB60 P30: 60 kg N + 30 kg P.Os/fed were applied.

The five levels of manganese were randomiy allocated in the sub plots.
These levels were 0, 2.5, 5.0, 7. 5 and 10.0 kg Mn/fed applied to the soil.
Experimental unit area was 10. 5 m? (1/400 fed).

Soybean seeds cv. Clark were sown on May 10™ and May 5" in the first and
second growing seasons, respectively. All of the other recommended cultural
practices as in the region were followed properly in both seasons. Plants
were thinned to two plants/ill at 10 cm a part after three weeks from sowing.
Nitrogen fertilizer was applied in the two equal doses before the first and
second irrigation in the form of Urea (46 % N). Phosphorus was applied at
planting as calcium superphosphate {15.5 % P;Os/fed). Manganese (as Mn-
EDTA-15 % Mn) was broadcasted and thoroughly mixed into the soil {(with
cultivation) before the first irrigation.

At harvesting, sampies of 10 plants were randomly chosen from each
piot to estimate the following studied parameters: plant height (cm), number
of branches/plant, number of pods/plant, number of seeds/plant, seed
yield/plant (g), 100 —seed weight, protein and oil percentages. Meanwhile,
seed yield (kg/fed) was determined from inner three ridges of each sub plots.
Seeds protein percentage determination was carried out by the improved
microkjeldanl method. Oil content in the seeds was also estimated according
to the A.O.A.C., 1980 method.

The recorded data were statistically analysed and differences between
means were compared using the Least Significant Differences (LSD) as
indicated by Snedecor and Cochran (1967).

RESULTS AND DISCUSSION

|- Effect of N + P fertilizer treatments:
A- Growth, yield and its components:

Results in Table (1) show that plant height and number of
branches/plant were significantly affected by N + P the applied fertilization
treatments, Increasing N + P rates up to 60 kg N + 30 kg P.Osffed
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significantly recorded increases of plant height and number of branches/plant
compared with the control and applied of 30 kg N + 15 kg P:Os/fed. This
trend was expected since nitrogen prolonged the vegetative period resuiting
in increased of the metabolic process within the plants through their direct
effect on the photosynthesis and on the enzymatic reaction. Similar
conclusion were reported by Kandil (1985) and Saker et al. (1988).

it is clear from the data in Table 1 that number of pods/plant, number of
seeds/plant, seed yield per plant and 100-seed weight increased when
soybean plants were fertilized with N + P. Results in this Table showed that
all yield components of soybean were significantly affected by application of
N + P rates compared with the control in both seasons. Increasing N + P
fertilization up to 60 kg N + 30 kg P,Os/fed significantly gave the highest
values of the number of pods/plant, number of seeds/plant, seed yield per
plant and 100-seed weight as compared with the control and the other
treatment (30 kg N + 15 kg P;O¢/fed). These results were obtained in the two
growing seasons. Meanwhile, similar results were obtained by Sharief (1993)
and Osman et af. (2000).

These results could be due to the well known facts that nitrogen has a
major effect on most of the major plant constituents as amino-acids, proteins,
chlorophyll, enzymes, vitamins and organic acids. Such constituents enhance
the growth and productivity of crop plans. Also, phospherus has a major role
in photasynthesis activities, energy transfer and carbohydrates metabolism of
plants. Moreover, it is a part of the cells, nucleus, and it is present in the
cytoplasm, and its role in cell division in very essential.

The importance of N and P in plant functions was reflected on the
studied growth parameters and the yield and its components of soybean.

Data also indicate that seed yield in kg/fed was significantly affected by
N + P application in the two growing seasons as shown in Table 1. The
highest soybean seed yield (kg/fed) was produced by increasing N + P rate
up to B0 kg N + 30 kg P,Os/fed, while the lowest seed yield was obtained
from the control treatment in the two seasons. The increases in seed yieid/fed
of soybean due to the increases in pods and seeds number per plant as well
as 100-seed weight as a result of increasing N + P fertilizer levels were
simitarly described by Abd-Alla (1983) ; Kandil (1985) ; Rady et al. (1988) and
Sharief (1993).

B- Chemical composition:

In each of the two growing seasons, protein and cil percentages of
soybean were significantly affected by N + P fertilization treatments as
presented in Table 1. Increasing N + P rates up to 60 kg N + 30 kg P,Os/fed

significantly increased protein percentage however, oil percentage was
decreased compared to the control treatment (no N + P fertilizer) and other
fertilization treatment of 30 kg N + 15 kg P,0s/fed in the two growing
seasons. Similar results were recorded by Attia (1983) Rady et a/. (1988) and
Sharief (1993).
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Table 1: Effect of N + P fertilization treatments on the growth, yield components, yield and seed quality of

soybean in 1996 and 1997 seasons.

Cactharacters
Number of Number of .
Plant Number of Seed yield| 100-seed |Seed yield
branches seeds Protein% | OH %
N+P heiht {cm) pods /plant {g/plant) | weight (g)| (kg/fed)
Iplant Iplant

fertilizer (kg/fe
First season (1996)
N 0+P § (control) 65.0 2.12 26.40 61.30 16.03 17.58 1019.00 340 21.95
N30+P15 729 2.41 35.60 82.10 17.21 18.48 1169.00 37.09 21.67
N 60 + P 30 813 2.49 42.45 106.08 18.85 18.86 1301.00 40.80 21.65
LSD at 5 % 3.8 0.16 2.51 6.02 0.05 0.13 21.84 0.10 0.15
Second season (1897)
N 0+P 0 {control) 778 1.33 27.60 70.60 20.00 15.30 894.00 36.14 20.00
N30+P 15 87.3 1.797 36.45 98.82 21.20 16.50 1234.00 40.13 18.70
N 60 + P 30 92.5 2.25 45.85 126.49 22.87 17.83 1439.00 41.78 18.43
LSD at5 % 38 0.21 264 7.37 0.15 0.11 31.59 0.96 0.12
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ll- Effect of manganese application:
A- Growth, yield and its components:

Data in Table 2 indicated that the effect of manganese on plant height
and number of branches/plant were significantly affected in the two seasons.
Tallest plants and highest number of branches of soybean plants were
recorded by soil application of Mn at a rate of 5.0 kg/fed compared to the
other manganese fertilization levels of 2.5, 7.5 and 10.0 kg/fed as well as the
control (no Mn added) during the two seasons. Such effect of Mn may be due
to the stimulation of the metabolic process on the plants through their direct
effect on the enzymatic reactions and activities as recorded by Abd EL-
Gawad et al. (1988) and Sharief (1993) who reported that microelements as a
spray tended to increase the concentration of chlorophyll a + b and
carotenoids as weil. These result will increasing photosynthesis and
encourage plant growth and number of branches per plant in growth and
development processes.

Resulls in Table 2 reveal that, soil application of Mn at a rate of 5.0
kg/fed significantly increased number of pods, number of seeds and seed
yield per plant as well as 100-seed weight in the two growing seasons
compared with the check treatment (no Mn added). Over the two seasons,
the applied Mn at a rate of 5.0 kg/fed recorded the highest values of these
parameters compared with the other treatments. Such results might be due to
the effect of Mn on some physiological processes in soybean plants. Such
obtained data indicate that seed yield per feddan of soybean significantly
increased at any of the applied manganese fertilization compared to the
control in the two seasons (Table 2). Application of Mn at a rate of 5.0 kg/fed
recorded the highest soybean yield (kg/fed) in the two growing seasons. Such
results could be due to the obtained increases in pods and seed number per
plant which may have resulted from either the additionat flower production
and/or the reduced abortion of flowers or pods (Banks, 1982). Similar results
were obtained by Abd El-Gawad et al. (1983), Sakr et al. (1988), Sharief
{1993) and Sultan et al. (2003).

B- Chemical composition:

The results in Table 2 reveal that, saoil application with Mn significantly
increased each protein and oil percentages in soybean seeds in the two
growing seasons. Highest protein and oil percentages were recorded when
soybean plants were fertilized with Mn at a rate of 5.0 kg/fed in the two
studied seasons. Whereas, the lowest values were recorded for the highest
rate of manganese (10 kg Mn/fed). Similar results were found by Abd EL-
Gawad et al. (1988) and Saker ef a/. (1988).

The positive effect of Mn in increasing protein and oil percentages in
seeds may be mainly attributed to the fact that Mn plays an important role in

1855



958}

Table 2: Effect of manganese levels on the growth, yield components, yield and seed qual'ity of soybean in 1996 and

41997 seasons.

Characters
.l Plant | Number of Number of
Number of Seed yield| 100-seed |Seed yield

height | branches seeds Protein% | Oil %

Treatments pods /plant (g/plant) |weight (g)| (kg/fed)
{cm) Iplant Iptant

Mn (kg/fed)
First season {1996)
0 68.6 219 33.42 79.82 17.03 18.18 1140.83 36.92 21.52
2 5 76.8 2.41 36.42 86.81 17.38 18.58 1209.17 37.53 21.73
5.0 80.5 2.63 38.33 091.38 17.80 18.78 1250.83 3775 21.88
7.5 70.8 2.38 34.50 81.96 17.42 18.10 1141.67 37.22 21.50
10.0 68.4 2.07 31.85 75.77 17.18 17.87 1073.33 36.88 21.35
LSD at5 % 49 0.20 3.25 7.77 0.07 0.17 28.19 0.12 0.19
Second season (1997}
0 81.3 1.59 35.75 94.11 20.98 16.45 1105.00 39.35 18.90
2.5 B8.3 1.81 38.17 101.72 21.50 16.685 1195.00 39.90 19.20
5.0 929 222 39.33 108.35 21.83 16.78 1283.33 40.12 19.21
7.5 85.8 1.70 36.25 98.33 21.37 16.46 1204.17 39.61 18.97
10.0 80.8 1.58 33.67 90.67 21.10 16.36 1159.17 37.72 18.87
LSD at 5 % 47 0.27 340 9,52 0.19 0.14 40.79 1.23 0.15
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protein synthesis through some of the enzymatic activities. So, Mn more likely
acts as an enzyme stimulus for a variety of metabolic and enables functions
in plants, while all lead to more growth and productivity of crop plants

lll- The interaction effect:

Data for the interaction of the appiied fertilization of N + P levels and
Mn rates on the studied soybean parameters are presented in Table 3. Such
interaction significantly affected 100-seed weight, seed yield/plant, seed yield
(kg/fed), protein and oils percentages.

Application of N + P fertilization at a rate of 60 kg N + 30 kg P,Os/fed
combined with Mn at a rate of 5.0 kg/fed recorded the maximum highest
values of the studied characters of soybean in the two growing seasons.
Similar results for the effect of N + P with Mn (as foliar application} were
recorded by Soliman and Farah (1985) and Sharief (1993).

It can be concluded that to obtain higher 100-seed weight, seed
yield/plant, protein and oil percentages and seed vyield/fed under the
circumstance of these experiments, would recommended to fertilize soybean
with 60 kg N + 30 kg P,Os/fed with soil application of 5.0 kg/fed Mn (Mn-
EDTA-15 % Mn).

Table 3: The interaction effect of N + P fertilization levels and
manganese rates on some of the significantly affected
parameters of soybean during the two seasons.

Fertilization Seed Seed
treatments :&%sh‘ie(g) yield yield Protein % Qil %
(kgffed) {g/plant} | (kg/fed)
N+P |Mn | 1996 | 1997 | 1996 1997 1996 | 1997 | 1997
0 17.65 | 15.30 | 1585 875.0 33.95 | 36.00 | 20.10
N D + 25 |17.80 | 15.35 | 16.05 917.5 34.10 | 36.40 | 20.25
PO 5.0 11763 | 1540 | 1645 930.0 34.20 | 36.45 | 19.93
7.5 |17.45 |15.18 | 15.95 897.5 33.85 | 36.00 | 19.80
100 [ 17.35 | 15.25 | 1585 850.0 33.85 | 35.85 | 19.90
0 18.25 | 16.43 | 16.80 1150.0 | 36.75 | 39.55 | 18.45
N 30 + 2.5 |1868 | 16.65 1 17.25 1242.0 | 37.35 | 40.35 | 18.85
P15 5.0 18.83 | 16.70 | 17.55 1330.0 | 37.55 | 40.656 | 19.00
7.5 |1840 | 1640 [ 17.35 1252.5 | 36.95 {40.30 | 18.75
10.0 | 18.23 | 16.30 | 17.10 1197.5 136.85 | 39.90 | 18.45
0 18.65 | 17.63 | 18.45 1290.0 | 40.05 | 42.50 | 18.15
N 60 + 25 [19.29 | 17.95 [ 18.85 1425.0 | 41.15 | 42.95 | 18.50
P 30 50 |19.88 | 18.25 | 19.40 1590.0 | 41.50 | 43.35 [ 19.70
7.5 | 1845 |17.18 [ 18.95 14625 | 40.75 | 42.70 | 18.85
10.0 | 18.03 | 17.563 | 18.60 1430.0 | 40.55 | 37.40 | 18.25
LS.D.at5% [ 029 (024 ;013 70.6 022 [214 027
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