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Effect of reducing chemical fertilizer on rice yield output value, content
of soil carbon and nitrogen after utilizing the milk vetch
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Abstract: A located field experiment was carried out to study the effects of different amount of chemical fertilizer usage
on rice yield, economic benefits of rice, soil carbon(C) and total nitrogen (TN) under ploughing back of Chinese milk
vetch for 5 consecutive years. Six treatments were included in the experiment, they are CK (unfertilized), CF (100%
chemical fertilizer with the amount of N, P,Os, K,0 being 150, 75, 120 kg/hm? respectively), A (22 500 kg/hm* Chinese
milk vetch and 100% chemical fertilizer), A, (Chinese milk vetch and 80% nitrogen and potassium fertilizer and 100%
phosphate fertilizer), A; (Chinese milk vetch and 60% nitrogen and potassium fertilizer and 100% phosphate fertilizer),

A4 (Chinese milk vetch and 40% nitrogen and potassium fertilizer and 100% phosphate fertilizer). The results were as
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follows: application of fertilizer could increase the yield of rice, while Chinese milk vetch combined with fertilizer

application had a much more increase effect in rice yield. Under the condition of milk vetch application with 22 500 kg/hm?,

the early rice yield of the treatment A, was significantly increased by 7.7% compared with that of CF. And the yield of

treatment A; was basically identical to or slight increase in comparison with that of CF. Decreasing amount of fertilizers

cloud improve output value of rice in the case of the utilization of Chinese milk vetch. The treatment A; increased output

value of rice by 5.92% in comparison of CF, and treatment A, was by 4.08% in the next. Treatment A, showed much better

effect in increasing soil organic carbon and total nitrogen in the paddy soil than those of treatments applying mineral fertilize

only. There was a significant reduction on soil organic carbon and TN in treatment A, in comparison with that of CF. In

general, amount of application of milk vetch with 22 500 kg/hm* could replace chemical fertilizer partially, it also could

improve rice yield, decrease the production cost, and raise the utilization efficiency of nutrients.
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(120 70
200 hm> 20 80

[2-5]

(Astragalus sincus)

(1, 6-8] 5 (2008—2012
) 2012 (
)
1 #RERZE
1.1 # #
2012 ‘ 25° ‘
163’
1.2 I SHER
( 29°13'
112°28' 30 m)
16.6 °C
1237.7 mm 1775.7h
pH
7.7 48.4 g/kg
328 128 222 gkg
261 15.6 98 mg/kg
1.3 Rt
2008—2012 5 2012 3

7 6 (1
F1 RAEMAEREREAE

Table 1 Fertilization schemes of different treatments

/(kg-hm2)
N P,Os; K,O
CK 0 0 0 0
CF 100% 150 75 120 0
A, +100% +100% 150 75 120 22500
A, +80%N K +100% 120 75 96 22500
A; +60% N K +100% 90 75 72 22500
Ay +40% N K +100% 60 75 48 22500
N P K
1d
5 cm
5d
20 m? 3
2012
€<g”” 0 15cm
1.4 NEBHERFZE
_ [9]
1.5 HEEAIE
Excel 2003 SPSS 19.0
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Table 2 Grain yield of early rice under different fertilization

treatments in 2012 kg/hm®
CK 1% CF 1%
CK 4998.2b
CF 5423.4b 425.2 8.5
A, 61023a 1104.1 22.1 678.9 12.5
A, 5841.2a 843.0 16.9 417.8 7.7
A;  5416.0ab 417.8 8.4 -7.4 -0.1
Ay 5042.9b 44.7 0.9 -380.5 -7.0
2 CF A A
125% 7.7% As
CF Ay
22 500 kg/hm® 60% 80%N K
.1.2 BASRBLNTE
3 CK 6 266.7 kg/hm’
CF
A~Ay 7 085.0 kg/hm® CK
13.1% CF A Ay
As Ay
(P<0.05)
22 500 kg/hm®
60%~

80% N K
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Table 3 Grain yield of late rice under different fertilization

treatments in 2012 kg/hm®
CK 1% CF 1%
CK 6266.7b
CF 7166.7a 900.0 14.4
A, 7400.0a 11333 18.1 233.3 33
A, 7241.7a 975.0 15.6 75.0 1.0
A;  6891.7ab 625.0 10.0 -275.0 -3.8
Ay  6725.0ab 458.3 7.3 —441.7 -6.2
2.1.3 AERLNEFTE

4 CF  A~Ay

12 650.2 kg/hm® CK 12.3%
(P<0.05)

R4 2012 ERABFHEEANHRTE

Table 4 Total grain yield of double-rice under different

fertilization treatments in 2012 kg/hm®
CK /%  CF /%

CK 11264.9¢

CF 12590.1ab 13252 11.8

Ay 13502.3a 22374 19.9 912.2 7.2
A, 13082.8a 1818.0 16.1 492.8 3.9
A; 12307.6abc  1042.8 9.3 -282.4 2.2
As 11 767.9bc 503.0 45 -822.2 -6.5

4 CF A A

72% 3.9%
(P<0.05) A; A4
Al Ay Ay
15.2%

1779.1
11.6%
22 500 kg/hm®

1 359.6 kg/hm®

40% 80%N K

80%N K
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18 /kg N P05 K0 467 52 547
ke 254 260 /kg)
2012 (120 /d)
CK (5 CF ArAy
3.76%
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Table 5 Economic benefits of rice under different treatments /hm?
1%
CK CF CK CF
CK 12 695.43 16 293.42 28 988.85 0.00 0.00
CF 13 775.44 18 633.42 32 408.86 1746.90 1746.90 -73.79 -0.25
A 15 499.84 19 240.00 34739.84 2 366.90 1746.90 1637.19 1710.99 5.65 5.92
A 14 836.65 18 828.42 33 665.07 2 095.52 1475.52 1105.18 1178.97 3.81 4.08
As 13 756.64 17 918.42 31 675.06 1824.14 1204.14 -342.07 —268.28 -1.18 -0.93
Ay 12 809.22 17 485.00 30294.22 1552.76 932.76 -1 180.15 —1106.36 —4.07 -3.83
CK CF A~A4 CF 26.0% 16.2%
( 5) 706.39  /hm> (P<0.05) 22 500 kg/hm® 5
4.34% 80% 60%N K
CF 22
A 606.58  /hm’ 500 kg/hm®
3.58% A, As; Ay N K 100% 40%
80%N K
CF A~Ay 40 -
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Fig.2 The soil.organic C content.of late rice in mature stage 1 % % é % % %
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Fig.4 Soil total N content of late rice in mature stage under

3 CK CF different treatments in 2012
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