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Abstract:To better understand the optional N application of summer maize, field experiment with the summer maize-
winter wheat rotation was carried out in Huang hua hai Plain in 2002- 2003. Four rates of nitrogen fertilizer (i. e. 0, 90,
180, 270 and 360 kg/ ha) were applied to maize with high-yield hybrid Zhengdan 958 and the population of 9 plants per
square meter. The following crop is winter wheat with cultivar 97— 3 and seed rate of 704 grain per square meter. N rate
of 144 kg/ ha was applied at wheat sowing. With exception of the precipitation of 112. 1 mm during wheat season, two
times of irigation with 75 mm at each time were used on April 13 and May 9, 2003, respectively. The influences of maize
N rates on soil inorganic N dynamics during wheat season and wheat N utilization were exanined. The resulis are as fol
lows: In comparison with zero N applied to maize (ZN), N applied to maize significantly increases the content of 0— 200
an soil nitrate during wheat season. The nitrate contents in the 0— 40, 0— 130 and O— 200 an soil profiles all apparently
ascend with N rate increment from wheat shooting to maturity. The amount of 0— 130 an soil inorganic N in ZN plot de-
creases by 156 kg/ ha during wheat season. However, that in the N rate of 90 kg/ ha plot increases by 41 kg/ ha at the
same period, and the amount of soil inorganic N continually increases with the N rate increment during wheat season. At

wheat maturity, The amount of plant N and that of grain N both increase with the increment of N rate. The amount of plant
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N has no significant differences between N rates when N rate is no more than 180 kg/ ha.There is also no apparent differ

ences of the grain N amount between N rates when N rate is no more than 270 kg/ ha In this experiment, the wheat grain
NUE is just 0. 2% - 2.9%.

Key words: Winter wheat ( Triticum aestivum L.) ; N fertilizer rate; Soil inorganic N; N utilization

. ke/hm®, K0 ) ,
: | | .
11.58%, 8
3.54%'%; 270 kg/hm® 93-9,10 18 : 704/’
1%~ 17%" . (., N I1#4kg/lm?) :
’ [ 4] i [9]’ 4
- ) 13, 5 9 -
, ), 75 mm 112. 1 mm
[3] 1.1
(04— 11)
100 : (05— 04) (06— 08) 4
256 kg/hm™*°! , 2 . 3 .
, 240~ 270 kg /hm™ 8 (0~ 20, 20~ 40,40~ 60, 60~ 80, 80
. ~ 100, 100~ 130, 130~ 160, 160~ 200 cm)
NO; =N : ,
, 71 , 20 g 180 mL , 1
mol/L  KCl 100 mL, 1 h,
(8] ’ , :
Lol NOs-N ., 530 nm ;
NPT MONHS-N S, 65 m
1 ﬁj’ 7H’ jﬁj 73‘& NO3 -N , 20 cm
2002- 2003 , :
_ , , 0~ 40,40
2002 , ~ 130, 130~ 200 cm
, = Nuin - Niin Niin
NO; =N NH4*-N
: 1.2
. , 11. 0 mg/ g, 1.2.1 0.5
0.7 mg/ g, 65.2 mg/ kg, 17. 1 mg/ ke, m, 10
74.9 mg/ kg, , pH 8.21
0, 90, 180, 270, 360 ke/ hm* 4 30 em i
, ,3 s 6mX 6m; 10
958, 9 /m’
/3 2/3 2 1.2.2 1 m’

\ (105 kg/hm*, P05 ) (120 2



2112 £ o4 R F # 0 %

TN
1.2.3 , 0~
e 40 em 40~ 130 cm
. ( , 90 kg/ hm*
= / x , 180 kg/ hm* .
100% ; ( ) = 180 ke/ hm’
/ x 100% : 130~ 200 cm \ 90 kg/ hm*
180 kg/ hm®
2 BREAA , 180kg/ hm* 360 kg/ hm? ,
2.1 0~ 130
cm 0~ 200 em
1 \ , \ 90 ke/ hm’
0~ 200 an , 180 kg/ hm’
W 0~40cm @ 40~130cm O 130~200cm
» g
W g
§ g =
g g 100 -
ﬁ E i NO N9 NI180 N270 N360 NO N90 NI180 N270 N360 NO N9O N180 N270 N360
##h Sowing Y Jointing R Maturity
HHRH  Growth stage
1
Fig 1 Effect of N rates applied to summer mmize season on nitrate
concentration during winter wheat season
, 0~ 40 ecm 40~ 130 cm 130~ ; 130~ 200 cm , 90 kg/ hm®
200 an 3 180
0~ 40 cm , 180 kg/hm®  kg/hm’ , 180~ 360 kg/ hm’,
: . 90 kg/ hm” O~
270 kg/ hm* 180 kg/ hm’ ; 40~ 130 cm 0~ 200 an
130 an \ 180 kg/ hm* 180 kg/ hm*
, 270 ke/hm’ 2.2
180 kg/ hm’ ; 130~ 200 an ,
270 kg/hm* | ) 1 ,
, 360 kg/hm*> 270
ke/ hm’ 0~ 130 em O~ 200 cm , 0~ 40 cm
. . (103 kg/ hm?) 47 kg/ hm’,
90 kg/ hm’ ,
, 0~ 40,40~ 130 130~ 200 an , 40~ 130
3 cm , 110
0~ 40 cm , 180 ke/ hm® ke/ hm?, 90 kg/ hm’ 47
: ke/hm” 0~ 130 em ,
180~ 360 ke/ hm?, 156 kg/ hm?,
; 40~ 130 an , 90 kg/ hm* 41 kg/ hm®,

90 kg/ hm®

2 2



6 IRAE LEARRTMEELNE DRATRRZE ARG Y0 113 ggnfcuu‘un“

, 90 kg/ hm* %4.2% 4.8%,
, 0~ 40 em O~ 180 ke/ hm’ ,
130 an , s
1
Tab 1 Effect of N rates applied to summer maize on soil inorganic supplying amount during winter wheat season kg/ hm’
0~ 40 em 40~ 130 em 0~ 130 an
Winter wheat Wint er wheat Wint er wheat
N rates Marwe Maize M aize
sowing Sowing  Maturity Balance sowing Sowing  Matwrity Balance sowing Sowing M aturity Balance
0 192 150 103 47 394 27 177 110 587 436 280 156
20 192 152 146 6 394 365 412 - 47 587 517 558 - 41
180 192 164 217 -2 394 357 375 - 18 587 521 91 - 170
270 192 164 222 - 58 394 354 389 -3 587 518 611 - 93
360 192 163 276 - 114 394 266 455 - 190 587 428 732 - 304
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2 Tah 2 Influnces of N rates applied to maize on N
( 12%) accumulation and utilization by wheat
Fig. 2 Effect of N rates applied to summer maize on wheat \
rates
grain yiled with 12% moisture (kg hmz) Plant N Grain N N trandering  Grain N use
2.4 amount amount efficiency efficiency
: (kg /hmd) (kg /hm?) (%) (%)
0 170.01 ¢ 108 98 b 61 a
2 ) ’ 90 171.12 ¢ 109 13 b 3.8 a 0.17 a
s 90 180 180. 00 be 111 40b 6.9 a 1.35a
kg/ hm? (170 kg/ hmz) 0.6% ; 270 202.21 ab 114.59 ab 5.7 b 2.08a
360 215.08 a 119.41 a 5.5b 2.90 a
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