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Effects of combined application of chinese milk vetch with
chemical fertilizer on yield and the balance of nitrogen
and potassium in double—cropping rice system
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(1.College of Education Science, Hunan First Normal University, Changsha 410205, China; 2.Soil and Fertilizer Institute
of Hunan Province, Changsha 410125, China; 3.Scientific Observing and Experimental Station of Arable Land
Conservation (Hunan), Ministry of Agriculture of China, Changsha 410125, China)

Abstract: The 7—year field experiment was conducted to study the effects of applying different proportion of combination
Astragalus sincus with chemical fertilizer on double rice yield, yield component, absorption of nitrogen and potassium
and their apparent balance. Results showed that rational proportion of applying combined Astragalus sincus with
chemical fertilizer could increase yield of both early and late rice. Compared to 100% CF treatment, the total yield from
early and late rice was the highest in treatment with 20% GM, which increased by 8.3%, followed by the treatment with
40% GM, increased by 6.0%. The main reason for rice yield increase was derived from the increase of effective panicles
per unit area, grain per panicle as well as plant height. Rational proportion of applying combined Astragalus sincus with
chemical fertilizer could increase rice absorption for nitrogen and potassium. The accumulation of nitrogen and potassium
whether in rice grain, rice straw or in the total rice plant in treatments of 20% GM and 40% GM were higher than that in
treatment of 100% CF. Apparent nitrogen balance was surplus in treatments of 100% CF, 20% GM and 40% GM,
whereas, apparent potassium balance was deficient in all the treatments, it was extreme deficient in treatment of 40% GM,
followed by the treatment of 20% GM. Comprehensively taken the crop yield response, nutrient utilization as well as soil

fertility cultivation into consideration, chemical fertilizer of nitrogen and potassium could be cut down 20%—40% by
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means of increase the application of Astragalus sincus.

Keywords: double rice; Astragalus sincus; chemical fertilizer; yield; apparent balance of N; apparent balance of K
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Table 1 Rice yield of different fertilizer treatments
/(kg-hm?) CK 1%
CK 3402¢ 5 666b 9 068c
100%CF 5399ab 7 040a 12 439ab 58.7 24.2 37.2
20%GM 5879a 7 587a 13 466a 72.8 339 48.5
40%GM 5745a 7 434a 13179 a 68.9 31.2 453
60%GM 5358ab 7 047a 12 406ab 57.5 24.4 36.8
80%GM 4 960b 6 495ab 11 455b 45.8 14.6 26.3
0.05
2.1.2 . wAE ESHAREE (20%GM  40%GM)
2 20%GM  40%GM
CK
CK
Fz2 BLER. RENTFEMKEE
Table 2 Yield components of early and late rice with different fertilizer treatments
/cm / 1% /g
CK 74.0a 77.8b 6.2b 10.2a 80.4 85.7 85.1 86.5 27.5bc 23.8d
100%CF 78.4a 85.6a 9.0a 12.6a 80.0 102.1 79.1 86.4 27.4c¢ 24.7¢c
20%GM 80.8a 87.6a 9.8a 13.4a 81.5 105.5 80.1 88.3 27.6a 25.0bc
40%GM 79.4a 85.0a 9.8a 12.6a 75.6 104.4 79.3 88.0 27.3d 25.3b
60%GM 78.6a 82.4ab 9.4a 11.6a 72.3 94.0 82.1 85.1 27.2d 25.2b
80%GM 76.6a 81.6ab 8.6a 12.2a 76.2 89.7 80.8 86.2 27.7a 25.7a
0.05
22 BREKEEHRE. HHESERBYE £3 BAET. RIEBEGHESE
. . Table 3 Average nitrogen content in early and late rice with
2.1 HARNHAELEARAE , "
different fertilizer treatments g/kg
3
CK CK 1037£1.20  6.18+0.37  10.29+0.59  5.64+0.79
100%CF 1037196  6.30+0.51 10.87+£122  6.344+0.58
20%GM 10.80+1.89  6.56:0.42  11.23+1.06  6.48+0.58
0 1)
100%CF 20%GM 40%GM 10.62+1.85  6.38+033  10.84+0.92  6.36+0.67
100%CF 20%GM  40%GM 60%GM  1095+232  6.58+0.80  10.36+0.93  5.88+0.49
100%CF 80%GM 10.72£2.09  6.60£0.86  10.71£0.51  5.96+0.97
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Table 4 Nitrogen accumulation in early and late rice with different fertilizer treatments kg/hm®
CK (35.2+£5.6)b (17.5£2.6)c (52.7£7.6)b (58.2+9.5)b (26.4+4.8)b (84.6+13.0)c
100%CF (55.8+£10.4)a (28.3+2.7)ab (84.0+11.8)a (76.5+14.8)a (37.3£7.6)a (113.9+£21.7)ab
20%GM (63.3+11.2)a (32.0+1.8)a (95.3+11.9)a (85.3+16.7)a (41.0+8.0)a (126.3£24.2)a
40%GM (60.7£9.5)a (30.6+3.4)ab (91.3£10.0)a (80.3£13.1)a (39.6£8.7)a (119.8+20.6)ab
60%GM (58.6+13.4)a (29.3+3.8)ab (87.9+15.2)a (72.8+11.6)ab (34.6£6.7)ab (107.4£16.5)ab
80%GM (53.4+13.3)a (27.4+5.0)b (80.7+16.6)a (69.8+12.6)ab (32.2+7.4)ab (102.0+18.1)be
0.05
.2.2 MM ELEARRNE 100%CF 20%GM
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Table 5 Potassium content in early and late rice in different
fertilizer treatments g/kg
CK ( 6) 20%GM
40%GM  60%GM
CK 3944042 (2245+1.82)b  3.45+0.62  20.15+3.32 100%CF 20%GM 40%GM
100%CF 3.90+0.35 (25.33+2.13 3.36+0.52  20.95+3.14
( J e - 100%CF
20%GM 430+0.26 (25.63£1.70)a  3.67+0.72  21.09+£3.75
0 [
40%GM 4.16+042 (252542.35)a  3.72+0.68  21.45+£2.93 60%GM 100%CF
60%GM 4.23+0.55 (25.98+2.10)a  3.57+0.58  20.42+3.18
80%GM 4124048 (24.90+£1.22)a  3.54+0.60  20.64+3.06
0.05
*6 HAEE. BEEMKHNHRENES
Table 6 Potassium accumulation in early and late rice with different fertilizer treatments kg/hm®

CK (13.4+2.1)d (62.5£11.3)c (75.9£12.9)d (19.6£5.2)b (92.0£12.7)c  (111.6£17.2)c

100%CF (1.1£2.8)bc  (111.7£11.0)ab  (132.8413.0)bc  (23.7£5.3)ab  (118.5£12.1)ab  (142.2+14.7)ab

20%GM (25.242.2)a (1233+12.7)a  (148.5:14.0)a (27.746.6)a (128.1£ 16.6)a  (155.8+22.0)a

40%GM (23.9434)ab  (118.9£16.7)a  (142.9+18.6)ab  (27.5:6.4)a (1283+14.1)a  (155.8+17.4)a

60%GM (22743 7)abe  (113.7£7.9)ab  (136.4+9.7)ab (25.145.4)ab  (115.1£5.5)ab  (140.2+9.2)ab

80%GM (20.4+2.8)c (100.7+6.7)b (121.147.7)c (22.9+45.1)ab  (107.7£10.7b  (130.6+12.5)b
0.05
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Table 7 Soil apparent nitrogen balance with different fertilizations kg/hm?

CK 0 2.4 3.7 10.7 5.5 137.3 0.0 -115.0
100%CF 300 24 3.7 10.7 8.2 197.9 69.0 58.1
20%GM 270 24 3.7 10.7 9.1 221.6 59.7 14.6
40%GM 240 24 3.7 10.7 8.8 211.1 50.4 4.1
60%GM 210 2.4 37 10.7 8.0 195.3 41.1 -1.6
80%GM 180 2.4 37 10.7 7.5 182.8 31.8 -10.3

0.05
2.3.2 AFE-TH
CK
8
100%CF

0 0 0 0,
3.9%~77.4% 100%CF  20%GM 40%GM  60%

GM
11.2%~13.0%
80%GM 100%CF
100%CF
*8 FAIEHH R TENOR
Table 8 Soil apparent potassium balance with different fertilizations kg/hm®
( )
CK 0.0 6.2 15.4 7.7 19.3 187.5 -138.9
100%CF 199.1 6.2 15.4 7.7 28.8 275.0 -17.8
20%GM 188.5 6.2 15.4 7.7 31.4 304.3 —55.1
40%GM 177.8 6.2 15.4 7.7 309 298.6 —60.6
60%GM 167.1 6.2 154 7.7 28.6 276.5 —51.5
80%GM 156.5 6.2 15.4 7.7 26.1 251.7 -39.9
+ S 100% 60%GM
3 H5ite ° °
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