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Table 1 Basic chemical properties of soil
W A HLB € R R
] pH Organic matter/  Available nitrogen/ Available phosphorus(P,0s)/ Available potassium(K,O)/
Site (g kg (mg * kg™ (mg * kg'h) (mg * kg'")
BI3% Acheng city 6.15 30.6 153.8 27.6 161.7
J7 iF Fangzheng county 6. 07 31.9 135.6 35.7 172.5
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Table 2 Experiments treatments and nutrient

amount (kg « hm™)
o T AL A
¥ b
N P,0; K,O Bactenal
No. Treatments
fertilizer
1 CK 0 0 0
2 NPK 165 65 100
3 —20%NPK 135 60 65
4 —20 % NPK+ V1 135 60 65 30
5 —20%NPK+V2 135 60 65 30
6 —20%NPK+V3 135 60 65 30
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Table 3 Effects of different fertilization treatments on agronomic characters of rice
. . B BERL L B SR B LR/ LR RS
3 K ] TR
Hb A5 5 hb F Tiller Number Number of
Plant Ear 1000-grain
Site No. Treatments number of grains shriveled grains
height/cm length/cm weight/g
per hole per plant per plant
Se] 3k 1 CK 87.9 16. 3 15.1 26.6 74.0 10. 7
Acheng 2 NPK 95.9 18.6 20. 6 26. 6 98. 3 19.1
3 —20%NPK 99. 0 17.8 20. 2 25.3 102.7 16.5
4 —20%NPK+ V1 100.0 17. 2 19. 3 25.5 100. 2 13.9
5 —20%NPK-+ V2 100. 8 17.9 19.4 26.4 96.9 13.0
6 —20%NPK+V3 100. 8 19.9 18. 8 25.1 118.1 14.9
J5iE 1 CK 82.0 16. 3 17.8 30.9 69. 3 4.7
Fangzheng 2 NPK 105. 8 16.7 25.4 24.6 76.2 13.0
3 —20%NPK 99. 3 17.2 26.6 25.6 78.9 10.0
4 —20%NPK+V1 99.3 16. 4 24. 4 25.8 69. 6 9.0
5 —20%NPK-+V2 98.6 16. 3 25.6 26.0 72.7 7.6
6 —20%NPK+V3 105. 4 17.6 26.3 27.7 75.6 9.8
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Effects of different treatments on rice yield in Acheng (A) and Fangzheng (B)
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Table 4 Effects of different fertilization treatments on nutrient absorption and fertilizer
utilization rate of rice
I G W WS HE Ak ) H
P ik Nutrient uptake/(kg « hm™?) Fertilizer utilization rate/ %
No. Treatments
N P K;0O N P K, O
1 CK 120.28 b 25.07 b 93.4 d
2 NPK 169.49 a 33.83 a 139.3 a 29.82 b 13.48 b 45.79 ¢
3 —20%NPK 168. 54 a 35.24 a 131.7 be 35.75 a 16.94 a 58.71 ab
4 —20%NPK+ V1 168.39 a 35.43 a 129.2 ¢ 35.64 a 17.27 a 54.90 b
5 —20%NPK+ V2 169. 76 a 35.76 a 132. 4 be 36.65 a 17.81 a 59. 84 ab
—20%NPK+ V3 173.68 a 36. 14 a 134.8 b 39.55 a 18.44 a 63.48 a
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Effects of Fertilizer Reduction Combined with Microbial Fertilizer
on Rice Yield and Fertilizer Utilization Rate in Cold Region

LI Jie"*, JI Jing-hong', LI Yu-ying', LIU Shuang-quan', TONG Yu-xin', ZHENG Yu',
LI Wei-qun’

(1. Institute of Soil Fertilizer and Environment Resources, Heilongjiang Academy of Agricultural Sciences, The
Key Lab of Soil Environment and Plant Nutrition of Heilongjiang Province,Research Center of Fertilizer Engi-
neering and Technology of Heilongjian Province, Harbin 150086, China; 2. Daqing Branch of Heilongjiang A-
cademy of Agricultural Sciences,Daqing 163316 ,China)

Abstract; In order to clarify the effect of fertilizer reduction and microbial fertilizer,conventional fertilization by
farmers as control, the effect of nutrient expert system (NE) fertilization and microbial fertilizer on rice yield
and fertilizer utilization rate were studied by plot experiments. The results showed that there was no significant
difference in agronomic characters and yield of rice between the fertilizer reduction of 20% by NE recommended
fertilization technique and the farmer’s practiced fertilization treatment,indicating that the amount of fertilizer
applied by farmers was higher. Although the three microbial agents (fertilizer) added did not significantly im-
prove the yield of rice,compared with the farmer’s practiced fertilization treatment, the nitrogen and phosphate
fertilizer utilization rate increased significantly in the four treatments of NE recommended fertilization and NE
recommended fertilization combined with microbial fertilizer. The average utilization rate of nitrogen fertilizer in
rice was increased by 5. 93.,5.82.6. 83 and 9. 73 percentage points,that of phosphate fertilizer by 3. 46,3. 79,
4,33 and 4. 96 percentage points, and that of potash fertilizer by 12. 92,9. 11, 14. 05 and 17. 69 percentage
points. Achieving to reduce the amount of fertilizer does not reduce production,improve fertilizer use efficiency.

Keywords: microbial fertilizer;rice;yield;nitrogen fertilizer utilization
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