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Fig. 1 Dynamics of precipitation during the wheat and maize growing seasons in October 2007-October 2011
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Fig. 2 Sketch map of the in-situ lysimeter in the field
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Table 1 Effect of treatment on output of the wheat and maize rotation system during the years of 2008 —2011
o o ENCERYN I s .
o Grain yield of the rotation system each year( 10 kg hm ~2) "
Treatment  Annual N input(kg hm ~%) Average Increment( % )
2008 2009 2010 2011

NO 0 9.03 £0.77b 8.77 £0.48¢ 10.7 0. 1d 8.42 £0.67d 9.2 —
N165 165 11.6 £1. 3a 11.8 +0. 1b 14.6 1. 2¢ 14.6 1. 2¢ 12.9 39.2
N330 330 13.2 +0.9a 13.5+0.7a 15.9 +0. 5be 14.8 = 1. 1be 14.4 55.7
N495 495 12.1 1. 8a 13.1 +1.8ab 16.0 = 1. 2be 14.6 = 1. 6bc 14.0 51.6
N330 +S 330 12.9 £ 1. 2a 13.7 £0. 4a 18.3 0. 6a 16.9 +0.9a 15.5 67.4

R — PR S AN R R e 22 5738 5% B2 KK, F [A] Note: Values followed by different letters in the same column are significant in differ-

ence at 5% level,and the same below
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TREE R3S, NOy -N 3R B it 3 3% B R 34 7 % {1 B
Se N 5 BEAK Ay a3, B 80 ~ 100 em + E A A
ZEBEHE I m +EZRBEEEMK 11.8% ~

15.3% (4 FFAZ ) o Jl | 8, i 2R W i
B, AT A S NOy -N Al g ikt 2 1 m £
FELLT o b A &= 8, [/ — 2 N NOy -N
SREZEER M, 1 m £+ 2800 BB
e SR AFEAEGY A 1 m 2N NOy -N 2R AR
SRR, 2008 AE A& AN FESE- 44 75. 4 kg hm ™, 2009 4F
2008 AEHE AN T 1.2 4%, 35 167.0 kg hm >, 2010
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A 2011 AEAR YK K 120. 9 kg hm > F1 69. 3 kg hm ~* |
i 2009 AEFEAL T 27.6% F158.5% . X Al fE
AN 6] ARy VR W AR B M0 [ R AR R R () R AR
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Table 2 Nitrate distribution in the 0 ~ 100 cm soil layer at the harvest stage of maize during the years of 2008 - 2011

TR B 2 A A A R B

I m )2 EBE

P =il P
R et Nitrate distribution in the 0 ~ 100 c¢m soil layer(kg hm ~2) Nitrate accumulated in the
Sampling time Treatment ) .
0~20cm 20 ~40 cm 40 ~60 cm 60 ~80 em 80 ~ 100 em O ~ 100 em soil layer(kg hm ™)
NO 6.5d 7.9d 6.8b 7. 7be 7.7b 36.6 ¢
N165 10. 7bed 7.9d 7.9b 6.4c 6.6b 39.5 be
2008 4F E KWK E
N330 8.5cd 16. 3cd 13.3b 17. 0abe 14.3a 69. 4 be
After corn harvested in 2008
N495 22.0a 39. 1a 30. 5a 27.5 a 15. 4a 134.5 a
N330 +S 12. The 30. 2ab 15.9b 9. 1be 5.7b 73.6 b
NO 13.2 b 9.2 b 5.2 b 6.8 ¢ 4.6 b 39.0 b
N165 6.9 b 19.9 ab 11.2 ab 6.9 ¢ 6.2 b 51.1b
2009 4 FR YR E
N330 52.0 ab 24.3 ab 14. 4 ab 6.4 c 9.3 ab 106.4 b
After corn harvested in 2009
N495 57.5 ab 65.7 a 83.4 ab 72.8 a 42.2 a 321.6 a
N330 +S 56.8 ab 36. lab 36.0 ab 15.6 be 18.3 ab 162. 8 ab
NO 13.1b 4.9d 4.9d 4.0 c 2.4d 29.3 ¢
N165 15.7 b 8.9d 9.1d 4.2 ¢ 3.4 d 41.3 ¢
2010 4F £ KWK TR
N330 33.7 a 27.3 ¢ 25.8 be 25.7b 19.9 b 132.4 b
After corn harvested in 2010
N495 44.5 a 39.5 ab 39.6 ab 36.9 a 34.2 a 194.7 a
N330 +S 38.4 a 28.6 be 18.3 cd 11.5 ¢ 12.2 ¢ 109.0 b
NO 9.6 b 5.2 b 1.4 d 0.5¢ 0.3 ¢ 17.0 ¢
N165 16.3 b 6.9 b 4.9 cd 13.8 b 2.1¢ 44.0 d
2011 4F E R WK R
N330 27.0 a 8.7b 4.7 ed 13.9 b 9.1b 63.4 b
After corn harvested in 2011
N495 31.4 a 19.7 a 19.3 a 23.4 a 24.0 a 117.8 a
N330 +S 30.4 a 9.3 b 7.2 ¢ 10.1 b 7.4 b 64.4 b
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i R, TR A T 00K b i ke B AR A OE R T
A, 55— VT R B3 2 18 K T K & (190 mm) | /Y
T A K L 1 A% A 2% N AT R e B 3R T+
2 TR 25 48, BT L bk ke A R R AR IR
7K 90 mm , L Ji5 5 UV E 7] 224 Hb A R > — 25,2009
AF 3 YR, IR R S 1R, W BRI 75 AN
90 mm, 5% = YCH FETR R, K& A 7R BE T A K 9

H 352010 425 Bk 7 A 9 H i #E#E (90 mm) 5[
Gb, Hofth 4 YR BRI, e rp 3 Yk M e A A W
BRI 8.9 . 2011 4 2 3K, Bl 9 014
FERTRTEC, B AR IR, W0 N 2 Tl NO, -N k&
I NO; -N ik i 19 28 ol 3 BoAT B s 19— Bk, —
FZASEMKIK N 0 ~103.5 mg L' F10 ~21. 8 kg hm 2,
5 Wt 20 ) 39 i A, NO SNk R
ISR R A R B e R T 2 L T
E N (R 71NV S ENTE AU - N X N |
NO, -N ¥ BERIMR R B (AL 3 22 R EOR . RS AT I8
HIFERT S YOI T NO, -N e J3E Rk o d 26 B 484
I 5 7 R BN RERES, BRI A T T .
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Dynamics of leachate,nitrate concentration therein and leaching of nitrate during the years of 2008 — 2011
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Fig. 4 Annual total nitrate loss through leaching and annual nitrate loss rate as affected by treatment during the years of 2008 - 2011
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Fig. 5 Relationships of annual nitrate leaching loss and nitrate accumulation in the 0 ~ 100 cm soil layer with nitrogen fertilizer application rate
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EFFECTS OF APPLICATION OF NITROGEN FERTILIZER AND INCORPORATION
OF STRAW ON NITRATE LEACHING IN FARMLAND UNDER WHEAT-MAIZE
ROTATION SYSTEM

(2 Key Laboratory of Plant Nutrition and the Agri-environmental in Northwest China Ministry of Agriculture, Yangling, Shaanxi

Abstract
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A four-year stationary field experiment, using the lysimeter method, was conducted to investigate effects

of application of nitrogen fertilizer and incorporation of straws on nitrate leaching in the soil layer, 90 c¢m in depth, in a

field under wheat and maize rotation in Guanzhong Plain of Shaanxi Province. Results show that nitrate leaching varied

sharply in a year and occurred mainly in July, August and September, the rainy season of the year, and could be observed

after flood irrigation, too. The nitrate concentration in the leachate and nitrate leaching loss in the whole monitored period

was 0 ~103.5 mg L. ™" and 0 ~21. 8 kg hm *, respectively, and both displayed an increasing trend along with nitrogen ap-

plication rate. The crops gained relatively high yields (14.4 t hm > on average) in all the 4 years, when 330 kg hm > N

(150 kg hm > N for wheat and 180 kg hm "> N for corn) was applied for the wheat/maize rotation system. Any further in-

crease in nitrogen application rate did not bring about increase in crop yield, but enhanced accordingly nitrate accumula-

tion in the soil profile and nitrate leaching loss monitored at the depth of 90 ¢m of the profile. Straw incorporation showed
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some yield increasing effect only two years later. Compared with Treatment N330, Treatment N330 + S increased yield of
the crops by 15. 1% and 14.2% in 2010 and 2011, respectively. However, no significant effects were observed on nitrate
accumulation and leaching. Regression analysis of the data exposed an positive exponential relationship of nitrate accumu-
lation in the 0 ~100 cm soil layer and nitrate leaching loss with annual nitrogen application rate, which means that the
higher the nitrogen application rate, the higher the nitrate accumulation, the higher the nitrate leaching loss, and the

higher the proportions of the two to the total nitrate applied.

Key words Nitrogen application rate; Straw incorporation; Wheat-maize rotation system; Nitrate; Leaching
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