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ABSTRACT

This study was carried out with two cultivars under two levels of pH and four levels of nitrogen fertilization

in a field and nutri—culture experiments to obtain the information about the effects of pH and nitrogen

fertilization on the growth and yield of soybean.

Acidic condition suppressed the growth of soybean plants, and thus yield and yield components of soybean

decreased under acidic condition. But they increased with increased nitrogen fertilization. Especially, these

respones were more remarkable under acidic condition and in the variety Jangbaegkong.

Grain yield of soybean were highly correlated with the content of allantoin and total nitrogen of soybean

plants in the variety Jangbaegkong, but this was not in the variety Danyeobkong.

The content of protein and fat of soybean seeds decreased under acidic condition, and more nitrogen

fertilization increased the protein content, but decreased the fat content.
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Treatment designations! levels of pH and nitrogen
application in nutri-culture and field experiment.

Nutri—culture experiment Fie'd experiment

Treatment Levels of Nitrogen Levels of Nitrogen

designation solution  amounts Soil pH  amounts

pH (ppm) (kg/10a)
PsN, 0 0
P;N, 195 4
PN, 5 390 5 8
PsN, 585 12
P:N, 0 0
PN, 195 4
P;N, 7 39%0 7 8
P:N, 585 12
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Chemical properties of the soil measured at each growth stage in field experiment, Suwon, 1987.

Treatment
Level of Nitrogen “pH(1:5) T-N oM. PO, K.0 Ca** Mg**
soil pH  amount (%) (%) (me/100g) (me/100g) (me/100g) (me/1008)
(Expected (Kg/10a)
soil pH) vV F s V F S V FS V F S V F S V F S V F S
0 5.15.15.2 0.36 0.11 0.11 1.85 2.13 2.05 164 177 160 0.20 0.24 0.55 1.51.9 1.9 0.61 0.92 0.48
5 4 5.25.25.3 0.450.150.12 1.74 2.21 2.12 166 185 169 0.18 0.25 0.49 2.3 2.52.8 0.991.18 0.74
8 5.25.35.2 0.650.150.13 2.05 2.39 2.55 171 186 170 0.28 0.23 0.63 2.5 2.5 2.8 0.95 1.13 1.57
12 5.45.35.1 0.710.150.12 2.15 2.40 2.67 171 188 172 0.23 0.20 0.84 2.2 2.0 2.9 0.82 0.62 0.64
(] 6.8 6.66.5 0.41 0.09 0.11 1.95 2.31 2.43 160 171 160 0.26 0.28 0.53 4.75.6 6.9 1.11 1.34 0.75
7 4 6.36.76.5 0.47 0.10 0.10 1.82 2.32 2.26 163 180 159 0.25 0.24 0.34 6.4 6.8 6.8 0.93 1.25 0.64
8 6.5 6.9 6.6 0.66 0.10 0.12 2.20 2.49 2.51 165 184 165 0.26 0.24 0.54 6.1 4.9 6.6 1.11 1.29 0.74
12 6.4 6.76.5 0.610.110.12 1.77 2.04 2.10 166 184 170 0.26 0.23 0.62 5.0 4.5 6.5 0.951.11 0.71

* V; Vegetative growth stage, F; Flowering stage, S

Seed filling stage
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Fig. 1. Change in stem length as affected by pH
and nitrogen amounts in soybeans.
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Fig. 2. Change in number of node as affected by pH
and nitrogen amounts in nutri-culture and
field experiment.
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Table 1. Leaf area per plant as affected by solution Table 2. LAI as affected by‘soil pH and nitrogen

pH and nitrogen amounts at each growth amounts at each growth stage in field
stage in soybeans. (cm?/plant) experiment.
Variety  Treatment g‘::f;;al:;&!g:"lo;:;;ng See:tafgi::mg Variety  Treatment gy::zagegenm;ng Seedmfgiging
PN, 90 411 508 PN, 1.63 3.84 3.20
PN, 202 1337 1692 PN, 2.02 3.99 3.63
PN, 280 2204 1720 P:N, 2.12 4.59 4.54
Jangbaeg- P;N, 297 1901 1746 Jangbaeg- PyN, 2.32 4.70 5.48
kong P,N, 82 455 596 kong P;N, 2.00 4.29 4.54
PN, 292 1944 1836 PN, 2.34 5.12 5.01
PN, 366 2078 1932 P;N, 2.94 5.83 5.22
P;N, 33 2236 1896 P;N, 2.53 6.30 6.45
PyN, 69 511 534 PyN, 1.79 2.85 2.75
PN, 131 2126 1784 PN, 1.74 3.78 3.79
P,N, 221 2169 1932 PsN, 1.85 4.31 4.20
Danyub- PsN, 283 2702 1996 Danyub- PsN, 2.37 3.87 5.86
kong P,N, 103 541 846 kong P,N, 1.80 3.25 3.56
PN, 348 2380 2380 PN, 1.90 4.88 5.12
PN, 383 2524 2366 PN, 2.70 5.36 5.44
P,N, 434 3066 2320 P;N, 2.39 4.14 5.30
Variety (A) . . . Variety (A) NS . NS
pH(B) . . . PH(B) . - .
Nitrogen (C) . . . Nitrogen (C) . . .
AB . NS . AB NS NS NS
BC NS NS . BC . NS *
AC NS NS NS AC NS . NS
ABC NS NS NS ABC NS NS NS
Table 3. Shoot dry weight per plant as affected by pH and nitrogen amounts. (g/plant)
Variety Treatment Nutri-culture experiment Field experiment
v F S \ F S
PN, - 0.48 1.82 6.16 3.96 9.92 11.35
PsN, 0.89 8.09 23.64 4.61 10.19 14.41
P;N, 1.19 10.50 24.95 5.05 11.40 18.49
P;N, 1.24 9.16 24.53 5.69 12.80 20.93
Jangbaegkong
P-N, 0.46 2.18 7.90 5.38 11.36 17.39
PN, 1.40 10.75 26.40 6.00 13.94 19.40
P:N, 1.7 10.87 26.34 7.29 14.11 20.04
P:N, 1.47 13.25 25.68 6.05 17.06 23.34
PN, 0.43 2.31 6.41 1.26 7.37 12.12
PsN, 1.55 10.24 21.90 1.24 9.68 13.05
PsN, 1.82 10.66 26.32 4.55 11.59 15.03
PsN, 1.68 11.21 24.44 6.48 12.11 18.14
Danyubkong
P-N, 0.35 2.36 9.93 1.55 8.93 14.18
P-N, 1.72 11.87 31.04 4.71 12.90 16.71
P:-N, 2.04 13.09 29.69 6.63 13.01 23.34
PN, 1.97 15.27 29.14 6.60 11.34 19.33
variety (A) NS . NS NS . NS
DH( B) . L] - - . .
Nitrogen(C}) . NS . . . o
AB NS NS . NS NS N§
BC NS NS NS . NS NS
AC NS NS NS. . NS NS
ABC . NS NS NS NS NS

V:Vegetative growth stage F: Flowering stage S: Seed filling stage
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Table 4. Pod and seed number per plant, grain weight, grain yield of soybeans as affected by pH and nitrogen

amounts.
Items Pod number Seed number 100 Grain weight Grain yield
Type of experiment \_ _ per plant per plant (g)
Variety Treatmet\t\ NC  field NC field NC field NC(g/plant)  field(kg/10a)
PN, 42.2  33.1 100.0 66.5 15.8 14.6 14.8 192.3
PsN, 53.2 43.3 111.3 84.0 16.2 15.2 19.5 254.1
PsN, 64.8 49.1 133.5 95.7 16.0 15.4 21.4 293.7
Jangbaeg.. PN, 68.4 45.9 140.9 83.1 16.0 15.5 22.7 258.1
kong P;N, 49.0 42.5 120.5 86.7 16.1 15.1 19.8 259.6
P;N, 81.8 49.1 184.1 100.6 17.1 15.3 34.1 317.3
P;N, 72.0 47.0 159.1 93.5 17.6 15.8 28.3 290.9
P,;N, 63.6 44.6 106.8 81.6 19.1 15.9 20.6 253.4
P;N, 51.8 42.8 107.2 89.0 7.6 10.3 8.1 199.7
PsN, 59.4 52.7 105.1 94.6 10.1 11.0 12.3 226.1
PsN, 84.2 53.1 145.7 103.3 12.4 11.3 17.9 254.6
Danyub- P;N, 63.0 44.6 101.4 9.1 12.9 10.5 13.8 218.5
kong P;N, 50.8 48.8 104.6 93.7 9.0 10.7 9.3 220.9
P:N, 65.4 64.1 127.5 121.7 10.3 11.5 14.2 281.1
P;N. 85.2 50.9 169.5 106.9 14.6 11.0 24.1 231.6
P;N, 68.8 50.9 121.1 97.6 14.2 10.6 15.5 219.6
Variety (A) * ¢ NS * . .t b *
DH(B) - * * * * * E X3 .
Nitrogen (C) s - » L] * - - e
AB NS NS NS NS NS NS NS NS
BC * . * . NS NS * *
AC NS NS NS NS NS NS NS *
ABC * NS * NS * * * *

NC; Nutri—culture experiment
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IMig. 3. Yield response of soybean cultivars from N
application under different soil pH in field
experiment, using a quadratic-linear

plateau response function.
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‘Table 5. Correlation coeffients among some
characters measured at the different pH
levels in soybeans.

i
Ch;';?:;: No.of pods No.of seeds 100 grain Grain yield
Characters per plant per plant  weight

No.of pods § 0.651** -0.246  0.671**
mer plant 7 0.401 0.273  0.531°
No.of 5 0.441 -0.25%  0.579°
seeds

per plant 7 0.613°* -0.311  0.711°*"
100 grain 5 0.218 0.057 -0.603**
weight 7 0.365 0.205 0.214
Grain 5 0.585**  0.321 0.320

yield 7 0.578**  0.535° 0.506°

* Jangbaegkong and danyubkong are on right and
left side of diagonal, respectively
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Fig. 4. Correlation between grain yield and
allantoin-N content of soybean plant at
flowering stage as affected by pH and

nitrogen amounts.
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Fig. 5. Correlation between grain yield and total
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Table 6. Protein and oil content of soybeans as
affected by pH and nitrogen amounts,

Protein

Qil content(%) content (%)

Variety Treatment
NC - field NC field
PsN, 24.9 21.4 31.5 27.8
P;sN, 20.8 21.3 3.1 28.3
PN, 18.5 20.4 36.5 30.1
P;N, 17.2 20.4 36.6 29.7
Jangbaegkong

. P;N, 25.1 22.6 31.5 29.1
P;N, 21.7 22.3 35.9 29.3
PN, 20.6 21.2 37.1 29.3
P;N, 16.7 20.6 37.0 29.7
PN, 17.9 18.3 35.1 31.1
PyN, 16.5 18.0 39.6 32.2
PN, 16.0 17.9 40.7 32.7
Drayebkong P,N, 16.0 18.0 40.7 32.8
P;N, 26.6 22.3 38.2 33.0
P;N, 23.1 21.4 40.5 331
PN, 18.4 20.9 41.3 33.0
P;N, 16.7 20.5 41.9 33.5

Variety (A) * * b *

pH(B) *e . L -

Nitrogen(C) . * * *
AB . + NS NS

BC NS NS NS .
AC NS NS NS NS

ABC NS NS NS NS

NC : Nutri—culture experiment
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