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Effects of winter green manure cultivation and rice straw retention on
rice yield and soil fertility in paddy field

CUI Yuezhen, WANG Lii, WU Yuhong, HAO Xingshun,
ZHANG Chunhui, QIN Yuhang, Wu Jianjing

(Hanzhong Agricultural Science Institute , Hanzhong,Shaanxi 723000, China)

Abstract; [Objective] This study investigated the effects of winter green fertilizer combined with
straw returning on rice yield and soil fertility to provide basis for exploring green cultivation techniques
suitable for rice production in the Hanzhong Basin. [Method] There were 5 treatments in this study inclu-
ding winter leisure,rice straw no returning (WSN), winter fallow combined rice straw returning (WS),
Chinese milk vetch and rice straw combined returning (CS),rape and rice straw returning (RS) ,and hairy
vetch and rice straw combined returning (HS). The effects of Chinese milk vetch, rape, hairy vetch and

winter fallow combined rice straw returning on rice yield and its components, soil nutrient contents, soil mi-
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croorganisms and enzyme activities were studied,and their correlations were analyzed. [Result] The winter
green fertilizer combined with rice straw returning significantly increased rice yield in compassion with
WSN. The two-year average yields of rice treated with CS,HS and RS were increased by 14.51% ,14.52%
and 8. 49% ,respectively. The CS treatment resulted in highest contents of available phosphorus, organic
matter and total nitrogen in paddy soil with significant differences compared to other treatments. Compared
with WSN, the total numbers of soil microorganisms in CS, RS and HS were increased by 70. 15% —
336.19% ,48.57% —183.11% and 57. 33% —293. 55% ,respectively. CS treatment effectively improved the
structure of soil microbial community in paddy field by significantly increasing the number of soil microor-
ganisms,increasing the proportion of bacteria,decreasing the proportion of fungi and actinomycetes,and in-
creasing the B/F value. The activities of urease,catalase,sucrase and dehydrogenase in CS treatment were
significantly higher than those in other treatments,and they were increased by 17.69%.3. 85%,35. 36 %
and 62.32% in comparison with WSN, respectively. Correlation analysis showed that there was significant
(P<C0.05) or very significant positive correlations (P<C0. 01) between rice yield and soil available phos-
phorus, total nitrogen content,soil bacteria,actinomycetes, soil urease and catalase activities. [Conclusion]
Chinese milk vetch combined with rice straw returning was beneficial to increase rice yield and soil nutrient

contents,improve soil microbial community structure and enhance soil enzyme activity. Thus,it is suitable

for rice production in Hanzhong.
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Table 1 Effects of winter green manure cultivation and rice straw returning on yield and yield components of rice
Ay b 7 A REE/ (X101 « hm™?) FRLEL TR/ g KRG/ (kg « hm™2)
Year Treatment Effective panicles Grains perpanicle 1 000-grain mass Yield
WSN 140. 67 +0.36 ¢ 135.64+23.30 ¢ 30.6040.11 a 9 160.45464.39 ¢
WS 192.24 +0.69 b 143.13+18.49 b 30.947+0.13 a 9417.14483.44 b
2019 CS 201.51 £0.81 ab 158.53+5.46 a 31.54=+0.36 a 10 450.524+66.98 a
RS 197.17 £0.40 b 139.44+24.9 ¢ 31.5140.26 a 9 870.474+10.34 b
HS 203.22 +0.82 a 147.95+24.9 b 30.52+0.85 a 10 550.53+43.95 a
WSN 131.67 +0.36 d 125.84+23.30 ¢ 30.347+0.08 a 8 105.45+64.39 ¢
WS 187.24 +£0.81 ¢ 131.98+18.49 b 30.9440.12 a 8 615.00483.44 b
2020 CS 202.22 +0.82 a 153.365.46 a 30.5440.56 a 9 315.53443.95 a
RS 183.17 +£0.40 ¢ 145.09+13.62 b 30.51%0.34 a 8 853.47+10.34 b
HS 190.51 £0.69 b 150.14413.62 a 31.52+0.19 a 9 230.52+66.98 a

T - 15 90 808 S5 AR A [ /NG 5 R 3R A (] Ak B ] 22 53 3% (P<<0. 05) . R[],

Note: Different lowercase letters indicate significant difference between treatments (P<C0. 05). The same below.
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Fig. 1 Effects of winter green manure cultivation and rice straw returning on soil nutrient content after harvest
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Table 2 Effects of winter green manure cultivation and rice straw returning on soil microbial quantity in paddy field
pITRF TR
474 Bacterial H.# Fungi N4 # Actinomycetes 1;?5(¢+%u’§5(51
Microbial count
IKFEHEF W Pl T TR AL/ T 1 B/ 1 1R B/
Rice growth  Treatment (X10%cfu+  J4IF/%  (X10'cfu+  IEH/%  (X10%cfu+  IMHE/%  (X10%cfu+ IR/ %
g b Amplification g b Amplification g D Amplification g D Amplification
Viable count Viable count Viable count Viable count
WSN 36.67 e — 4.60 a — 13.53 a — 38.06 e —
K FE B 3% T WS 74.17 d 102. 26 4.47 a —2.90 14.12 a 4. 36 75.76 d 99.03
Before rice CS 164.58 a 348. 86 4.55 a —1.09 16.27 a 20. 25 166.05 a 336.19
transplant RS 106. 25 ¢ 189.77 4.67 a 1.45 14.80 a 9. 36 107.77 ¢ 183.11
HS 148.33 b 304. 55 4.53 a —1.45 14.47 a 6.90 149.82 b 293.55
WSN 15.83 e — 4.87 a — 27.47 d — 18.62 d -
KAGI R WS 20.83d 31.59 4.70 ab —3.42 29.80 ¢ 8. 50 23.85 ¢ 28.09
After rice CS 27.50 a 73.68 3.07 ¢ —36.99 41.60 a 51.46 31.69 a 70.15
S S 4,58 ¢ 55. 26 4. 20 ab —13.70 30.50 ¢ .04 7.67 48. 57
harvest RS 24.58 2 20 al 1 11 27.67 b 8
HS 25.83 b 63.16 4.07 b —16. 44 34.33 b 25.00 29.30 b 57.33
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Fig. 3 Effects of winter green manure cultivation and rice straw returning on microbial proportion in paddy soil
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Table 3 Effects of winter green manure cultivation and rice straw returning on soil enzymes activities after rice harvest
O g 3% 4 / ok AL R 1/ R AR T 3 M/ ot Sl 3 P/ RN
Ak 3 -1 -1 —1 —1 —1 —1 —1 -1 i 2 3
(mgeg 'e+dD (mL g ted ) (mgeg 'od 1) (pgeg tedh .
Treatment L. N L. N . . Total activity
Urease activity Catalase activity Catalase activity Dehydrogenase activity
WSN 26.74+8.12 d 10.74+9.42 b 4.797+0.45 ¢ 0.7940.01d 3.44+0.12d
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