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Supply , uptake and use €fficiency of N, P and Kin
aerobic rice and wheat rotation system

Zhang Hongyan, Tao Guangcan, Yu Jun, Yan Jing, Guo Xinggiang, Xie Guanghui
(College of Agriculture and Biotechnology , China Agricultural Universty , Beijing 100094, China)

Abgtract The paper is about supply, uptakes and use efficiency of N, P and Kin aerobic rice and wheat cropping
system. The results indicated that wheat had higher requirement for the nutrients and was more sensitive to P and K
than aerobic rice. On the average, the sail supplied about 12.5 g/m*(N) , 3.3 g/m’(P) and 22.7 g/m’ (K) , more in
thefirst season. The nutrient supplying capacity o the soil largely depended upon fertilization. The apparent use
efficiencies of applied N, P and K were 33.4%, 3% and - 8. 5% for the rice, and 69.3%, 13.4%, 36.9 % for the
wheat. Producing one ton o rice grain required for N 14.9to 33.7kg, P 2.9 to 5.9kg and K 17.9 to 38.1kg re
spectively , but 15.9t028.3kg N, 3.1to4.2kg P and 15.9to 21. 6 kg Kfor the wheat grain. NPK treatments resulted
in 18.4% and 25. 8 % higher rice yield than PK treatment in the first and the second season respectively, but for the
wheat , the yields were significantly improved 54.1% and 158.7 % respectively. Obviously ,N is the main factors
corfining the yield o aerobic rice and wheat in Huarriver plain.
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Table 1 Sil characterigics of the experiment ste 1.4
pH 7.5 [lw( )/ (mg/kg) 12.6
w( )/(gkd 87 [lw( )/ (mg/kg) 106.9 (0
w( ) /(g/kg) 1.4 “(0.05 2.00mMm)/% 10 Ell]
w( )/(g/kg 0.4 *(0.002 0.050mm)/% 58 ’
w ( ) /(g/kg) 2.7 "(<0.002mm) / % 32
w( )/(mglkg) 210 [17°14]
12005~ 05 [11] ’
0 30cm 1.3 * PK
1.2 : NK ;
2 : ) NP (e
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:2005~ 06 ~ 14 :10~ 19 ,
110~ 23 ( )
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50 %, 2 N,
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(18] _ ( NPK
- 373.5 378.9g/nf, CK
x 13.6% 30.3 %; 664. 7
Exced , Pssl3 713.0 g/m2 , CK 52.6% 167.3%
Duncan P<
0.05 , 50.6 % 11. 2 %;
2 14.5% 39.3 %,
2.1 ,
2.1.1 NPK CK 2.1.2
2
Table 2 Yiddsdf aerobic rice and wheat and contribution ratio of il in different treatments
2005~ 06 —2006 ~ 06 /(g/m®) 2005~ 10 —2006 ~ 10 /(g/m?)
( ) ( ) ( ) ( )
NPK 373.5a 713.0 a 664.7 a 378.9a
PK 315.5 b 275.6 ¢ 431.4 b 301.3b
NK 408.2 a 546.6 b 612.4 a 365.6 a
NP 413.7 a 592.9 b 640.0 a 3%.4 a
CK 328.7 b 266.7 ¢ 435.6 b 290.8 b
[% 83 37.4 65.5 76.7
(P<0.05) ,
: ( :
2) NPK PK ,
18.4% 25.8 %); 54.1%
158.7 % NPK  NK ; )
NPK NK 30.4%
NPK NP ; 2.2
NPK NP 20.3%
PK NPK , 12.2 3.5 25.3g/nf;
12.8 3.1
NPK NK NP , 20.0 g/nf
; NPK NK , 12.5 3.3
NP , NPK 22.7g/m
NK NP , , 6.2 1.4 11.8g/nT;
6.41.9 10.9g/nm( 3)
3 .
Table 3 Svil indigerous N, P and K supply to aerobic rice and wheat g/n’

( )
2005 - 06 —2006 - 06 ( ) 7.8a 1.8ab 15.8a
( ) 4.4b 17b 9.5¢
2005 - 10 —2006- 10 ( ) 8.3a 21la 12.2b
( ) 4.5b 1.0c 7.8¢c

o n?
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4
Tabe4 N, Pand K contentsin grain and graw of aerobic rice and wheat in dfferent trestments
w (N)/ % w(P) /% w (K) /%
NPK 1.3320.20 1.00x0.07 0.29+0.02 0.12+0.02 0.40+0.03 1.49%0.15
PK 1.15+0.06 0.75+£0.07 0.32+0.02 0.15+0.01 0.40+0.02 1.61+0.11
( ) NK 1.34+£0.05 0.95+0.06 0.28+0.02 0.10+x0.02 0.38x0.02 1.64+0.10
NP 1.32+0.12 0.99+0.10 0.31+0.01 0.14+0.03 0.41+0.01 1.54+0.05
2005~ 06 — CK 1.09+£0.06 0.78+0.02 0.33+0.01 0.12+0.05 0.38+0.02 1.56+0.07
2006~ 06 NPK 2.17£0.06 0.57+x0.26 0.31+0.01 0.07+£0.01 0.44+0.01 1.16%x0.07
PK 1.36+£0.13 0.34+£0.03 0.36+x0.01 0.07+0.01 0.45+0.01 0.99+0.07
( ) NK 2.17£0.13 0.65x0.07 0.28+0.01 0.05+0.01 0.41+£0.01 1.19+0.06
NP 1.99+£0.18 0.78+x0.06 0.32+0.01 0.07x0.01L 0.45+0.01 0.86+0.06
CK 1.38+0.09 0.36+£0.06 0.38x0.02 0.06+0.01 0.44+0.01 0.88+0.07
NPK 2.12+0.08 0.71+0.07 0.32+0.01 0.08+£0.03 0.44+0.01 1.26%+0.12
PK 1.53+0.18 0.39+£0.11 0.34+0.02 0.05+0.00 0.44+0.01 1.02+0.09
( ) NK 2.15+£0.05 0.66+x0.14 0.31+0.01 0.05+0.02 0.43+£0.01 1.21+0.05
NP 2.13+£0.16 0.67+£0.07 0.33x0.01 0.07£0.01 0.45x0.01 1.03+£0.09
2005~ 10 — CK 1.69+£0.09 0.38+0.04 0.34+0.01 0.05+0.01 0.45+0.01 1.00+0.08
2006~ 10 NPK 1.21+0.11 0.76x0.05 0.24+0.02 0.10£0.02 0.34+0.02 1.50%x0.07
PK 1.02+£0.02 0.47+0.06 0.29+0.01 0.10+0.01 0.35+0.01 1.34+0.13
( ) NK 1.18+£0.13 0.77+£0.07 0.21+£0.01 0.08+0.01 0.31+£0.01 1.45+0.11
NP 1.27£0.10 0.77+0.08 0.24+0.01 0.11+£0.02 0.33x0.01 1.28+0.11
CK 1.07+£0.03 0.49+£0.04 0.2820.02 0.10+0.01 0.34+0.02 1.25+0.08
2.3.1 NP NK  NPK , 2 :
. PK CK
( 1(a)) NP NK  NPK .2
CK 6.0 4.6 2.3.2 NP
4.3g/n ; CK 4.0 3.2 CK 0.7 0.3g/nt;
3.7g/n NP NK  NPK CK , NPK
CK 7.383 10.2g/n; CK CK ( 1(b))
CK 12.0 10.3 14.3g/nf NP NPK
NP PK CK; NK CK
2
13.9g/nf CK 4.4g/nf : NK CK 0.5g/m
NPK NP
2 2
18.9 g/nf PK 4.4g/nf; NPK 2.4g/n, CK L17gnt; NP
2 2
NK NPK 1. 4g/m, NK 1.0g/m
PK : NPK NP 2.5g/n ,
( 1(a)) CK PK 1.6g/n;
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