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Abstract; In order to make sure the effect of straw returned to different soil depths for soil microbial biomass
carbon(MBC) and microbial biomass nitrogen(MBN) , five soil depths, for surface mulch(the maize straw on
the soil surface,0 cm stand for) ,the treatment of straw returned to soil depath of 10 cm(10 cm stand for) . the
treatment of straw returned to soil depath of 20 cm(20 cm stand for) , the treatment of straw returned to soil
depath of 30 cm(30 cm stand for) ,the treatment of straw returned to soil depath of 40 cm(40 cm stand for).
The result showed that after 120 days of maize straw returned to soil, there was a trend of wavy for soil micro-
bial biomass carbon and nitrogen content. The content of MBC surface mulch(0 cm) was lower than others, be-
tween 76~250 mgekg' ,the treatment of 10 cm was highest than others which between 133~422 mg+kg',and
the treatment of 20,30,40 cm were 134~328 mg+kg',101~245 mg+kg',71~294 mg+kg"'. The content of
MBN in treatment of surface mulch and 10 cm treatment were high than other treatments, which between 2~
83 mgekg' ,and treatment of 20 and 30 cm were in the 11~50 mgekg',40 cm were 4~33 mg+kg"'. Compared
with the content of MBC,NBN of upper layer, middle layer and lower layer in each treatment after the straw
returned to the different soil depths,value of the lower layer was higher than others.
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Table 1 The amount of fertilizer in different treatments

ERe Ab 3 N/ P>05/ K,0/ NEEHEA A/ (GE+hm™)
No. Treatments (kgehm?) (kgehm?) (kgehm?) Cost

1 NO 0 67.5 60 875

2 BU 100% 180 67.5 60 1775

3 CRU100% 180 67.5 60 2593

4 CRU75%+BU25% 180 67.5 60 2389

5 CRU60% +BU40 % 180 67.5 60 2266

6 CRU45% +BU55 % 180 67.5 60 2143

7 CRU30% +BU70% 180 67.5 60 2020

BU ¥ JRE .CRU #RIRE .

BU-common urea, CRU-controlled release urea.
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Table 2 The chemical properties of soil in the experiments

AR b s HHL/ (gokg™) WA N/ (mgekg!) WAL P/ (mgekg!) WAk K/ (mgekg!)
Year Locations pH 0. M Available N Available P Available K
2013 BRERFES 6. 65 34,8 125.7 42.8 176. 2

XU H 24k 6.61 37.3 165.5 30. 8 160. 3
2014 MRERFES 6.76 35.2 120. 6 40. 2 158. 6
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Table 3 Yield and profit of maize in different treatments

2013 My /R Harbin

2013 Xk Shuangcheng

2014 My /R Harbin

z; = R OWE/% M PR W% M PR,
No. Treatments (kgehm?) Increase (JG+hm?) (kgehm?) Increase (JG+hm?)  (kgehm?) Increase (7t hm?)
Yield rate Profit Yield rate Profit Yield Profit
1 NO 7448 d — — 7946 f — — 8058 d — —
2 BU 100% 9442 ¢ — — 9753 e — — 10174 ¢ — —
3 CRU100% 10154 b 7.5b 137 ¢ 10337 d 6.0d —94 d 10785 be 6.0 ¢ 282 d
4 CRU75%+BU25% 10423 ab 10.4 a 907 b 11009 a 12.9 a 1402 a 12042 a 18.4 a 2749 a
5 CRU60%+BU40% 10687 a  13.2a 1554 a 10824 ab  11.0ab  1241ab 11864a  16.6a 2551 a
6 CRU45% +BUS55% 10398 ab 10.1 a 1206 ab 10645 be 9.1 be 1091bce 11387 ab 11.9b 1815 b
7 CRU30%+BU70% 10190 b 7.9 b 1002 b 10445 cd 7.1¢c 902 ¢ 10865 be 6.8 ¢ 998 ¢

WS IR IERER R A AR RS 430 2. 3.4, 2.3, 1.4, 2 JG-kg 152013 A1 2014 AE FOKRMAE A 1.8 Ji-kg! . R FERA
BaS TR DU B 2 S X MR T R

The price of urea,control urea, triple superphosphate, potassium chloride were 2. 3,4. 2,3.1,4. 2,1. 8 yuan*kg', respectively. In-

creasing yield rate and economic profit increment were calculated by comprared applying 100% urea treatment (treatment 2).

FRAERILAAEN EREREN AR

Table 4 Effects of different treatments on N use efficiency of maize

x4

2013 My /R Harbin

2013 X Shuangcheng

2014 W5 /R & Harbin

7 W/ W/ W/
5 kb 3 0 *h Ly KRR, AR Kh Ly KRR, AR *h SIS S S
g*hm = " gehm* " g+ hm = .
N Treatments ) (kgekg!) HHE/% i (kg-kg!) JHE/% ) (kgekg?) HE/%
O. Absorbing Absorbing Absorbing
AEN NUE AEN NUE AEN NUE
N amount N amount N amount
1 NO 128.1 e — — 140.3 ¢ — — 127.6 e — —
2 BU 100% 176. 3 d 11.1¢ 26.8 e 184.4 b 10.0d 24.5d 167.7 d 11.8 ¢ 22.2d
3 CRU100% 192.3 b 15.0 b 35.7 be 197.5 ab 13.3 ¢ 31.8 b 182. 6 abc 15.2 b 30.6 be
4 CBU75%+BU25% 205.7 a 16.5 ab 43.1 a 208.6 a 17.0 a 37.9 a 191.0 a 22.1a 35.2 a
5 CRU60% +BU40% 198.7 ab 18.0 a 39.2 ab 200.5 a 16. 0 ab 33.4 ab 184.7 ab 21.1a 31.7 ab
6 CRU45%+BU55% 188.7 be 16.4 ab  33.7 cd 199.6 a 15.0 b 32.9b 177.6 be 18.5 ab 27.8 bed
7 CRU30%+BU70% 182.3 cd 15.2 b 30.1d 189.4 b 13.9 be 27.3 ¢ 173. 2 bed 15.6 b 25.3 cd

w
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Effect of Controlled-Release Urea on Grain Yield, Profits
and Nitrogen Use Efficiency of Spring Maize

JI Jing-hong, LI Yu-ying, LIU Shuang-quan, TONG Yu-xin
(1. The Key Lab of Soil Environment and Plant Nutrition, Research Center of Fertilizer Engi-

neering and Technology of Heilongjian Province, Institute of Soil Fertilizer and Environment

Resources Heilongjiang Academy of Agricultural Sciences, Harbin, Heilongjiang 150086)

Abstract; The effect of different mixing rate (100% ,75% ,60% ,45% ,30%) of controlled-released urea(CRU)

and urea(BU) with the equality of nitrogen fertilization every treatment on grain yield,economic profits and ni-

trogen use efficiency of spring maize were studied through three field experiments in two years. The results

showed that with the increase of proportion of CRU, grain yield, economic profits and nitrogen use efficiency

were increased firstly and then gradually decreased. Compared with 100% BU as basic fertilizer treatment,
grain yield of applying CRU with mixing ratio of 100% ,75% .60% ,45% ,30% could be increased by 6.5% ,
13.9%, 13. 6%, 10. 4%, 7. 3%, respectively; economic profits improved by 108, 1 686, 1 782, 1 371,
967 yuanehm™,respectively; agriculture N efficiency be increased by 3.5,7.5,7.4,5.6 and 3. 9 kgekg", re-

spectively; and nitrogen use efficiency be improved by 8.2,14.2,10.5,7.0,3. 1 percentage point,respectively.

This applying fertilizer method could save labor cost of top dressing and mechanical cost,and it could be applied

on maize production in Heilongjiang province. The mixing rate of 60% CRU to 75% CRU was benefit to maize

yield, profit and nitrogen use efficiency, which should be the appropriate range on spring maizein Heilongjiang

province,

Keywords: controlled-released urea; spring maize; yield; profit; nitrogen use efficiency
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