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Abstract: The combined returning of Chinese milk vetch and rice straw is an important measure to reduce fertilizer

and increase efficiency. The effects of combined application of Chinese milk vetch and rice straw with nitrogen fertilizer re-

duction on rice yield and nitrogen nutrition balance were

Y75 H 9 :2023-05-12
EETE : HREN L H AR R H (CARS-22)
. o 5 e e Chinese milk vetch and rice straw in the south of Henan
TEF BT MO (1992-) , 35, T B 0N A F 52 2, BF 5 55
B, A S 4RSS . (Femail) dugh1992@ 163. province. Nitrogen fertilizer was applied at two levels of
com 60% nitrogen (NO.6) and 100% nitrogen (N) . Rice
BIUES . B EE, (E-mail) 18736046075@ 163.com straw was returned to the field with high stubble (St) and

studied to provide theoretical basis for rational utilization of
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not returned to the field. Two modes of green manure were adopted : planting and rolling Chinese milk vetch (Mv, 22 500
kg/hm*) and winter fallow. The treatment of winter fallow, no straw returning and no fertilization was used as a blank con-
trol (CK). In this study, a total of 10 treatments were used to study the effects of co-incorporation of Chinese milk vetch
and rice straw with nitrogen fertilizer reduction on rice yield, rice aboveground nitrogen accumulation, soil nitrogen content,
nitrogen use efficiency and soil nitrogen apparent profit and loss. The results showed that the rice yield in the treatment of
Chinese milk vetch and rice straw combined with 60% nitrogen fertilizer ( MvStNO. 6) was significantly increased by
4.77%, 6.49% and 23.48%, respectively, compared with that in the treatments of winter fallow + rice straw not
returning + 100% nitrogen fertilizer (N) , Chinese milk vetch or rice straw returning with the same amount of nitrogen fer-
tilizer (MvNO. 6, StNO. 6). The aboveground nitrogen accumulation of rice in Chinese milk vetch returning treatments was
significantly higher than that in other equal nitrogen fertilizer treatments. Compared with the treatment of winter fallow +
rice straw not returning + 100% nitrogen fertilizer, the treatment of Chinese milk vetch returning + 100% nitrogen fertilizer
significantly increased the content of alkali-hydrolyzable nitrogen in paddy soil. In the nitrogen reduction treatments, only
the MvStNO. 6 treatment significantly increased the soil total nitrogen content. The apparent nitrogen use efficiency in the
treatment of co-incorporation of Chinese milk vetch and rice straw with nitrogen fertilizer was significantly higher than that in
the treatment of winter fallow + rice straw not returning + equal nitrogen fertilizer, and the actual nitrogen use efficiency in
MvStNO. 6 treatment was significantly higher than that in NO. 6 treatment. The apparent profit and loss of soil nitrogen under
different treatments varied greatly, ranging from —67 kg/hm’ to 69 kg/hm’. In summary, the co-incorporation of Chinese
milk vetch and rice straw with 60% nitrogen fertilizer can effectively increase the accumulation of nitrogen in the

aboveground part of rice, improve the harvest index of rice and the actual utilization rate of nitrogen fertilizer, thereby in-

creasing rice yield and reducing nitrogen fertilizer non-point source pollution.
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Table 1 Rice yield and agronomic traits under different treatments

e 7@5&% . i Eﬁ%lﬁ*ﬁiﬁ( %i%%ﬁ%ﬁ( Fio S TR Fﬂﬁz WoRAE L (HT)
(x10*,1 hm?) (em) (hL) (L) (%) (g) (kg/hm*) (¢/g)
CK 280e 105.9¢ 158.0b 199.4d 79.25a 26.25ab 6 107f 0.56bc
N 364ab 122.6bc 149.2d 195.5d 76.39h 26.75a 9 564c¢ 0.55¢d
NO.6 322d 120.8d 158.9h 199.6d 79.58a 26.64ab 7 990de 0.54d
My 320d 122.0¢ 158.9h 213.7b 74.41bc 26.54ab 7 82le 0.55bc
MvN 376a 126.2a 154.7be 207.5be 74.56bc 26.14b 9 952ah 0.53e
MvNO.6 358h 124.0b 158.9h 212.7b 74.71¢ 26.32ab 9 409¢ 0.57a
StN 342¢ 124.2ab 171.4a 224.0a 76.56bc 26.33ab 9 841b 0.55¢d
SINO.6 325d 121.1cd 158.0b 209.6bc 75.39bc 26.41ab 8 115d 0.56b
MvStN 376a 126.8a 155.0¢c 207.1¢c 74.88cd 26.41ab 10 143a 0.53e
MvyStNO.6 362ab 124.6ab 149.3cd 204.0cd 73.13cd 26.18ab 10 020ab 0.56bc

CK ; & P+ 7K ARG AN H + ANt 5000 5 N 2 & R+ /KRR AT AS 145 FH + 3 0 260 2 5 NO. 6 - 4% PR+ 7K R RS A1 R 38 -+ 609% i KLt 280 22 5 Miv : SR I + 7K A
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AR, TR — 8 A R 7B e m A BRI A7 A i 25 22 57 (P<0.05)
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Fig.1 Aboveground nitrogen accumulation of rice under different treatments
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Fig.2 Nitrogen content of paddy soil under different treatments
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Fig.3 Nitrogen use efficiency under different treatments
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Table 2 Apparent profit and loss of soil nitrogen under different treatments

e HEHMA (kg/hm?) AZEHH (kg/hm?) FAE T
ZUE 25 WA MERAR A HFF mnk  masmma (ke/hm?)
CK 0 0 0 0 38 16 14 67 -67
N 180 0 0 180 82 36 55 174 6
NO.6 108 0 0 108 58 23 39 121 -13
Mv 0 64 0 64 62 22 12 96 -32
MvN 180 64 0 244 110 43 50 204 40
MvNO.6 108 64 0 172 78 31 36 144 28
StN 180 0 28 208 91 32 55 178 30
StNO.6 108 0 23 131 63 24 38 124 7
MvStN 180 64 39 283 121 45 49 214 69
MvStNO.6 108 64 38 210 111 40 32 182 28

CK N .NO. 6 ,Mv MvN MvNO. 6 StN StNO. 6 MvStN ,MvStNO. 6 L3 1 1,

3 1
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