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Table 1. Physical and chemical properties of surface soil tested
Organic Total Available Exchangeable
matter nitrogen P. K.
Soil group Texture pH % % ppm ppm.
Sandstone- SL 5.9 0.678 0.087 72 105

shale
alluvial soil
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Table 2. The changes of soil available nitrogem (ppm)

Weeks after planting
Treatment : Z 7 11 18

I. M; (Irrigating at soil moisture of 90% available water)
Corn monocropping

1. N 8 9 3 8

2. Ngo Urea 6 6 4 - 9

3. Ni20 Urea 17 12 8 22

4. Nz Ammonium

sulfate 42 18 9 25
Corn, soybean intercropping

5. No 5 8 4 8

6. Ngo Urea 10 13 3. 8

7. Nig0 Urea - 23 11 4 9

8. Nizo Ammonium

sulfate 18 4 4 10
Mean 15 10 5 12
II. My (Irrigating at soil moisture of 45% available water)
Corn monocropping :

9. Ny 9 8 3 9
10. Nso Urea 6 12 4 21
11. Ni20 Urea 21 : 23 20 28
12, Nj20 Ammonium 25 20 13 18

sulfate
Corn, soybean intercropping
13. Ny 11 8 3 13
14, Ngo Urea 10 11 3 18
15, Nig Urea 14 13 12 22
16, Nigq Ammonium
sulfate 39 14 5 13
Mean 17 13.5 8 18
L.S.D. I* 0.05 N.S. N.S. 3 4
0.01 - -
IT 0.05 N.S. N.S. 3 4
0,01 - -
IIT  0.05 18 N.S. 4 6
0.01 - 5 8
Ix II 0.05 N.S. N.S. N.S. N.S.
0.01
I x IIL 0.05 N.S. N.S. 2 N.S.
0.01
II x I1T 0.05 N.S. N.S. N.S, N.S.
0.01
I x IT x IIT 0.05 N.S. NF.IS N.S. N.S.
0.01

*1 Soil moisture, IT Mono- & intercropping, IITI N=fertilizers,
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Table 3. The changes of soil pH before and after planting
Before Weeks after planting
Treatment planting & 7 11 18

I. My (Irrigating at soil moisture of 90% available water)
Corn monocropping

1. No 6.0 6.2 6.5 6.8 6.8
2. Neo Urea 5.8 5.4 6.6 6.8 6.8
3. Nizo Urea 6.0 5.9 6.5 6.6 6.6
4. Nizo  Ammonium 6.2 5.4 6.3 5.7 6.0
sulfate
Corn, soybean intercropping
5. No 9 6.0 6.5 6.8 6.5
6. Neo Urea 5.7 6.0 6.5 6.8 6.9
7. Nygo Urea 5.9 5.7 6.5 6.8 6.5
8. Nizo  Ammonium 6.0 5.4 6.3 6.6 6.4
sulfate
Mean 5.9 5.8 6.5 6.6 6.6
II. M2 (Irrigating at soil moisture of 45% available water)
Corn monocropping
9. Ny 5.8 6.2 6.5 6.6 6.5
10. Neo Urea 5.9 5.8 6.2 6.5 6.2
11. Nieo Urea 6.0 5.9 6.2 6.7 5.7
12. Nizo  Ammonium 5.8 5.6 6.3 6.3 5.8
sulfate
Corn, soybean intercropping
13. Ny 5.9 6.1 6.6 6.7 6.7
14, Neo Urea 5.7 6.0 6.2 6.7 6.4
15. Nis0 Urea 6.0 5.7 6.5 6.5 6.6
16. Ni2o Ammonium 5.9 5.8 6.6 6.2 6.5
. sulfate
Mean . ¢ 5.9 5.9 6.4 6.5 6.3
L.S.D. I* 0.05 0.06 0.10 N.S. N.S. 0.17
0.01 - - 0.22
II  0.05 - 0.06 N.S. N.S.  0.10 0.17
0.01 0.08 0.13 0.22
IIT 0.05 0.09 0.15 © N.S. 0.14 0.24
0.01 0.12 0.20 0,19 0.32
I x 1II 0.05 N.S. N.S.. 0.04 005 0.08
' 0.01 i 0.11
I x ITT 0.05 0.05 N.S. 0.07 N.S. N.S.
0.01 - 0.10
IT x ITT  0.05 N.S. 0.09 N.S. 0.09 0.15
0.01 , 0.12 _ - -
I x IT x ITT 0.05 N .S N.S. N.S. 0.09 N.S
0.01 0.12

I* Soil moisture, II' Mono- & intercropping, III N-fertilizers.
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Table 4. Agronomic parameters and factor of yield of corn
' Plant height Length Diameter  100-
' of ear of ear grain wt

- ‘-
_ reatmgn 4 week 7 week 11 week

“em g
I. M; (Irrigating at soil moisture of 907 available water)
Corn monocropping

1, No 49 133 156 10.3 12,1 26.6
2. Néo Urea 51 192 203 12.3 12.8 27.6
3. Nizo Urea 58 182 211 13.4 13.1 27.7
b. Nigo Ammonium 5o 145 515 133 12,8 28.3.
sulfate _
Corn, soybean intercropping
5. No 46 128 157 10.7 12.6 27.2
6. Ngo Urea 55 171 177 12.4 12.7 28 .4
7. Nigo Urea: 57 173 198 13.8: 12,7 29.7
8. Nugo Ammonium oo g5 500 1309 13,2 30.5
sulfate
Mean 54 170 189 12.5 12,7 28.2
II. M2 (Irrigating at soil moisture of 45% available water)
Corn monocropping
9. Ny 61 151 175 10.6 12.4 27.0
10. Ngo Urea 71 200 207 12.8 12.7 28.5
11. Njs0 Urea 69 199 209 12.5 12.7 29.3
12, Ny Ammonium ’
64 197 208 13.0 12.6 29,1
sulfate: ‘
Corn, soybean intercropping
13. Ny 60 159 184 11.9 13.0 28.8
14, Ngo Urea 67 187 207 12.6 12.8 28.9
15, Njgo Urea » 70 193 212 13.4 12,9 29,7
16. Nigo Ammonium gy 550 514 144 1301 29.9
sulfate
Mean 68 186 202 12,6 12.8 28.8
L.S.D. I* 0.05 4 9 8 N.S. N.S. - N.Ss,
0.01 6 12 -
I1 0.05 N.S. 9 8 0.4 0.2 0.9
0.01 - - 0.6 - -
ITI 0.05 6 13 11 0.6 0.3 1.3
0.01 8 17 15 0.8 - . 1.7
I x II 0.05 N.S. N.S. 4 N.S. N.S. N.S.
0.01 : -
I x ITI 0.05 N.S. N.S. N.S. N.S. N.S. N, S.
0.01 !
It x IIT 0.05 N.S. N.S. N.S. N.S. - N.S. N.S.
0.01
I x II x III 0.05 N.S. N.S. N.S. N.S. N.S. N.S.
0.01

*I Soil moisture, II Mono- & intercropping, III N-fertilizers.
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Table 5. Grain yield and nitrogen content of corn and soybean, and
nitrogen recovery rate

. - Grain " Nitrogen
Yield of grain nitrogen content recovery :
Treatment . : E :
- Corn ‘Soybean Corn Soybean rate
— t/ha %.

I. M, (Irrigating at soil moisture of 90% available water)
Corn monocropping _ '
L R— -

1. No 3.1 - 1 -
2, Ngo Urea 5.1 - 1.32 -—- -52.8
3. Nigo Urea 5.7 — 1.50 - 41,5
4. Nizo Ammonium o, p— 1.68 - 59.9
sulfate
Corn, soybean intercropping
5. No 2.0(3.1) 0.4(1.3) 1.27 5.76 —
6. Ngo Urea 3.8(5.7) 0.5(1.5) 1.28 5.73 48.1
7. Nizo Urea 4.3(6.5) 0.3(1.0) 1.42 5.53 24.3
8. N;20 Ammonium
sulfate 4.,9(7.3) 0.4(1.2) 1,45 5.69 37.8
Mean C4.4(5.4)  0.4(1.3) 1.38 -5.68 ——

II. My (Irrigating at soil moisture of 45% available water)
Corn monocropping

9. Np - 3.6 _— 1.34 _— —_—
10. Neo Urea 5.6 _— 1.66 - 74.5
11. Njgo0 Urea 5.6 - 1.70 —_— ’ 39.1
12. Ni20 Ammonium 5.9 . 1.61 L 39.0

sulfate . :
Corn, soybean intercropping :
13. No 3.5(5.3) 0.3(1.0) 1.32 '5.94 -—-
14. Neo Urea 4,1(6.2) 0.4(1.2) 1.45 5.85 31.4
15. Nigo Urea 4.6(6.9) 0.4(1.3) 1.60 6.55 29.8
16. Nyzo Ammonium 5 5¢g 9y 0 .3(1.0) 1.33  6.18 23.1
sulfate -
Mean 4.8(5.9) 0.4(1.1) 1.50 6.13 —
L.S.D. I 0.05 0.14 N.S. 0.08 0.24
0.01 0.19 - 0.33
II 0.05 0.14 N.S. 0.08
0.01 0.19 0.11
III 0.05 0.20 0.07 0.12 0.40
0.01 0.26 0.09 0.16 0.54
Ix II 0.05 0.07 N.S. N.S. N.S.
0.01 0.10
1 x IIT 0.05 0.12 0.04 0.07 N.S.
0.01 0.18 - 0.10
II x III 0.05 B 12 | N.S. 0.07 N.S.
0.01 0.18 -
I x'IT x IIT 0.05 N.S. N.S. N.S. N.S.
0.01

T Soil moisture, II Mono- & intercropping, IIT N-fertilizers.
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Table 6. Economic evaluation of grain yields

Treatment "Total income Total cost Net income

I. M; (Irrigating at soil moisture of 907% available water)

Corn monocropping

1. No : 34,100
2. Nso Urea 56,100
3. Nizo Urea . 62,800
4., Nizo Ammonium

sulfate 70,100

Corn, soybean 1ntercropp1ng

5. No 29,900
6. Ngo Urea 50,600
7. Nizo Urea 53;200
8. Niso Ammonium
sulfate 60,400
Mean

II. Mz (Irrigating at soil moisture
Corn monocropping

9. No 39,600
10. Ng¢ Urea 62,100
-11. Nygo Urea 61,100
12._N1y) Ammonium 64, 600
~sulfate .

Corn, soybean intercropping

13, No - 44 400
14, Ngp Urea . 51,900
15. Nygo Urea 58,400
16. Ni20 Ammonium
sulfate 63,700
Mean

33,200 900
36,200 - 19,900
37,100 25,700
38,100 32,000
29,300 600
31,100 19,500
31,500 21,700
32,100 28,300

of 45% available water)

33,900 5,700

37,000 25,100
36,800 24,300
37,300 27,300
30,700 13,700
31,300 20,600
31,800 26,600
32,500 29,200

Based on government guarantee price
corn at N.T, 11/kg in 1980.

of soybean at N.T. 17/kg and
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Effect of Different Nitrogen Application Rate and
Soil Moisture Level on Yield and Quality
of Soybean and Corn Crops.!’

Chen-ching Chao Ming-pao Kuo  Tso-chuen Juang”

Summary

The purpose of this study was to investigate soil factors and
intercropping of soybean and corn on soil chemical properties, crop
yield, grain nitrogen content, and net income under different soil
environments. The experiment was arranged in a split block design,
e. q. two soil moisture levels (M1 € 90% W.H.C.; M2 < 45% W.H.C.)as
main plot, nitrogen treatments (0, 60, 120kg N/ha for urea, Ammonium

- sulfate only at 120 kg N/ha level) as subplot. Each treatment repli-
cated four times. Field was arranged into monocropping or intercrop-
ping way. Soil pH, soil available nitrogen and nitrogen content in
leaves at different growth stages and in grain were analyzed. The
results obtained were summarized as follows:

Soil available nitrogen, and plant height, grain yield, leaf and
grain nitrogen contents and nitrogen wuptake of corn were all higher
in the plot of low soil moisture level than that in the plot of high
level one. The soil pH was affected by application of nitrogen fer-
tilizer and irrigation which decreased in the early stage then incre-
asing with time.

Soil available nitrogen was found increasing in the treatment
of intercropping plot. Grain yield of corn in the monocropping plot
increased by 10-33% as compared to intercropping. When soil moisture
kept in low level, the net income of intercropping system was 9%
higher than that in the monocropping system, while a 127 gain higher
in monocropping system of high soil moisture level.

Soil available nitrogen, yield and plant height of corn grain’
nitrogen content, nitrogen uptake, and net income all increased with
increasing nitrogen fertilizer application. The ammonium sulfate
treatment had Better results than in urea treatment. The nitrogen
recovery rates in all treatments varied from 29.77% to 74.5% that were

1) This project was financed by Council for Agricultural Planning
-and Development. '

2) Instructor, Assistant and Professor, Department of Soil Science,
.College of Agriculture, National Chung Hsing University.

3) Date received for .publication. July, 13, 1982,
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higher in monocropping than in intercropping.

In comparing different formof fertilizers, ammonium sulfate had
a higher nitrogen recovery rate than urea treatments at high soil
moisture level, But urea treatment got higher .recovery rate than
the ammonium sulfate treatment at the low level of soil moisture.



