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EWA O ®T REA f#EM A I ARE
(bR T RAMB A B AR BAFFE AT, dEE 1000975 *He EA LR B A 78 TS5 0l IX RIAF 5T gl SR 4 8 3% 5 08
RHE SR, LAt 100081 AU T AR MEBL A B E 55 5 IR T, J6AT 100097)

 E B C & 2000—2011 4 Uk 2 LK E BRAE 4 B R A R B LR B, R T
fdb KIHFTHMBXMENEZFEZALERTNEAZANTREELRAR2ERLR S, 2
MHATFR-T 3ARBNEARAL PERILERKA, b KIFTHEMELMRE NEZFEA
JEEHENESH K 170,183 #1150 kg N - hm ™, F Z{EH AL EZ L HE L H 74.6.15.2
181 kg N hm™ , HFHNELH N 4.9 42F35ke N hm> M Xk gaEsE 4 B4,
KANBEFERKEERSBMNELH N 15,129 F19.9 kg N + hm ™, K 7T & T iz 3 X 2 7
H15.14.5 #15.8 kg N - hm >, b X 2 5] 4 15.9.4 #17.7 kg N - hm >/ Z ik it e b K
I TR U A b X b EAE A R B B A Y 174.3 144.4 1 122.3 kg N - hm ™, 42k X
it A AE A N,O HmFnphm 1 2k B AR 24 9 19.9.2.6 71 11.8 kg N + hm™, K T o T iiF 31
X7 % 9.4.2.4 F115.5 kg N « hm ™, b3 X /N & F & 45 &L F1 N,O #2717 3.4 #10.7
kg N« hm™? , R BER AN A E. B ITENDNEZZEAZRP PEERE &, £ KIIF T
AT R A EFRPHEANEAL, BLENH X 78.7.66.0F1673kg N - hm™> A1 T
KON TFERTE, NE Y EREIN, B AR A A W RN A TR .
XKW NE; AF; KON ko Th
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Nitrogen cycling and balance for wheat in China. CHUAN Li-min'*, HE Ping’, ZHAO Tong-
ke’, XU Xin-peng”, ZHOU Wei*, ZHENG Huai-guo' ('Institute of Information on Science and
Technology of Agriculture, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097,
China; *Ministry of Agriculture Key Laboratory of Crop Nutrition and Fertilization , Institute of Agri-
cultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing
100081, China; *Institute of Plant Nutrition and Resources, Beijing Academy of Agriculture and
Forestry Sciences, Beijing 100097, China).-Chin. J. Appl. Ecol., 2015, 26(1) . 76-86.

Abstract; In this study, the input and output parameters of N for wheat production were collected
from published literatures and International Plant Nutrition Institute in the period of 2000 to 2011 to
evaluate N cycling and balances in North China, the middle and lower reaches of Yangtze River and
Northwest China. The results showed that the N fertilizer application rates for each region were 170,
183 and 150 kg N - hm™, the amounts of N from the previous crop were 74.6, 15.2 and 8.1
kg N « hm™, and from seeds were 4.9, 4.2 and 3.5 kg N « hm™*, respectively. The N inputs from
symbiotic fixation, atmospheric deposition and irrigation water in North China were 15, 12.9 and
9.9 kg N - hm™*, and in the middle and lower reaches of Yangtze River were 15, 14.5 and 5.8
kg N+ hm™, and in Northwest China were 15, 9.4 and 7.7 kg N + hm™, respectively. The
amounts of N uptake by aboveground plant at harvest time in North China, the middle and lower
reaches of Yangtze River and Northwest China were 174.3, 144.4 and 122.3 kg N « hm™*, respec-
tively, and the rates of ammonia volatilization, N, emission and N leaching in North China were
19.9, 2.6 and 11.8 kg N - hm™*, in the middle and lower reaches of Yangtze River were 9.4, 2.4
and 15.5 kg N + hm™, and in Northwest China were 3.4, 0.7 and 0 kg N + hm™, respectively. As

s [B) 58 H S BRI 25 & SR TR0 H (2013CB127405) | [E BRAEY E FR0F 78 BT/ N E 100 H AR 1 575 2 2 285 W 0] 4 7 BE 4 ol 5 AT 5% 5 7R
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a result, the N balances in these three regions were all showing surpluses by 78.7, 66.0 and 67.3

kg N « hm™. It is therefore necessary to adjust the N fertilizer application rates in these three

regions to avoid the negative impacts on the environment.

Key words: wheat; nitrogen; nutrient cycling; nutrient balance.
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1.1 Bk

FET CNKI A [ 60 R SC R 122, V08 2000—
2011 AR ENEZ AR R AR R N F7 405 A Rl i 45 5%
SIPEFRAE S SCHR , W AR T BrAR 4 8 SR 0 5% T 8
JF 2000—2011 4F Fr ks g5 s , /N A R 5+
SIRERHE A | 2R P R FF 585k A H R
R EWEK PP A AEHE B ASE A TR A,
PLR AR R P A TR AR T R VRS (2
fEE R - R AL HERL) DL ROBOR 5 VR 5% 43
R AR, Ge i — T A R T S8 AR 5T
BN RAR ARG HSECERH 22805
THEs R , % 5 — S 5 o8 3 D SR A S AN BOR
JEBT K L% X IR A SR A s AR
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BRI R A TS H, 4 BRI A o A il 4 Ry A
Jb KITH T APE L 3 K/ Rk X 3, Hodr 46
Je i X A5 5t K o db iR AR 6 4
RV T it b A5 2B G e YT T
I WAL 7 44007, vEILH X A5 e HoOl T
B OHIE BV AN S 6 48 Sl ad TS R X 38
RE IR BRI A R S8 AR 28, XA
Jb KITH T AP X /N A K 2 N F2 4 B i
N i 706 2 80 b 35 031 M R AR R AT 40 A 5 R
W BARFE B R,

A HR R IR0 A = BERHE A +HEE K A+ K
UK + AR LA [ &+ B4 A+ RS A ok ia H -
R RS AL - 5 K - R AE AL -2 I R -k 4 %
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2.1 RHEFESHEHA

2. 1L IERHEA ARl AT R YA P b b X
/INZE R DX ) RUIE 45 A AT B 0 B LR R
ANFHIE SR BoR (£ 1) BdE KV R il g e
Hb DX AUIE P 1 5 A & 43 5 170183 1 150
kg N+ hm ™, HoAa 45 X3 4 N0 B8 A AR 570 il 43
B2k 0~600.0~405 F10~750 kg N + hm™, Jifi it
3 A 9 BB N TET S5 B 25 b DX ) RN B A K 22
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Table 1 Application rates of N fertilizer in North China, the middle and lower reaches of Yangtze River and Northwest Chi-
na

IX FEAA %L R/ME 5525 TOMALEL A9 S0 TOAMALEL AR 75 AR RRMHE SEEM

Region No. of Minimum 25th percentile 50th percentile 75th percentile Maximum Mean
observation (kg N+ hm™2) (kg N - hm™?) (kg N - hm™?) (kg N+ hm™?) (kg N+ hm™?) (kg N - hm™?)

NC 5836 0 150 180 225 600 170

MLYR 823 0 130 195 270 405 183

NW 1391 0 90 150 198 750 150

NC: %4t North China; MLYR: K 7T.H" R i The middle and lower reaches of Yangtze River; NW: PiJt Northwest China. 1 73 82— n AW
A S/ NHES] AL T p% L B RIIEFR MR p B %L, 3833 Percentile PRETFAT | S IRAT & B 1007 B/ IMEL AN e FCAEL 22 8] (49 43 A1 1 B The

p% position value was called the p percentile, which was obtained by Percentile function, and it reflected the data distribution between the minimum and

maximum. | [i] The same below.

PSR, RUREEA T REAFAE A

2.1.2 P REYFREH R R A e R
FEAARE T2 —, W — R E A A P AR5
PR B B R AN (. AR AR AL L X /N - R
KEAEIR R, EARFBOGK)G , FEFF 2 B A .
R, ARSI B AT T AR b X RS 38 HH A
ARSI AR TR (R 2) o A AR &
FHIH 74.6 kg N - hm ™ AEN T /ML S50 AR
Iy —EEFIRIE AR P T &3R5 BEASTEA
A WA A 0

X T H T Tl DX R RS 22 S VE RV IR R GE 315
TP A BT LRI O 24 4686 T t,
H R B AN 31% ~ 36% %) 25 A4S FE A B K
YL Vb DX I AR A P S T3 H LL B e IR 30%
AL R, A SCHE THEK R A #1538 1 LG A8 fR ST
it R 30% AR HE A< 7T T i dth X K R 5 A1
W RS SRR R, 24 152 kg N « hm™
HHTR [0 1 4.

P — R e EAO 5 G A 45 5, B R /E
YIRS FERIFRSEH 0 RS FEHENE b7 B = B 1.3% 5 7%
FEFIVERE G B 0 53.0% ; B FF AR AR 5 000k
R R 14.3%; A AL A & S B TR E
41971 5376 2008 4FXF 7 LA FF 58 IR IR A 14 B0

R, ARVEYFFT B HEA T 10.3 7 v, A RFF B
PR (356.18 J7 1) 1Y 2.9% , 51 8 BE I AN E MRS AT
2R 10% /547, Wl T 57t R 30 L DX RS FF ik
R, R R R EHME A | Tl AR A
e A BERAL A &3l s be ™ R A
WIS S 22 o0 A FE S | X R R g b b
X RS AFIE 1% R 10% , DL S RS FF b & 3540
FRHE AR TR R o, P L M Xk 1 RS AT 8 Y
RIFHA RN 8.1 kg N - hm ™.

2. 1.3 RV KA TR WOk 76 & F14E
R TR, 5 5 H AWy (R Rl IS & A= TR, 22
ISR NO N,0 \NH, LK (NH,) , SO, %7 —F FiTig ff
AR RO A AE, TR R R R4 5%
PRpeE > A G R AT R B e A A KRR
BT, 25 T R ITRE , B ph B 4 35 T o 11
R TR A G R B K AR o ot Uk
FeRRITAS , A A5 SRR A5 AL A ST
SR SCHR B2 /N2 B HE R ZR R AR
a2 WG AR Sk 4 /22 oKk N K
FE LA A JE) 30 B A b X 4 4 19 K R UL R
T, DUPARAE 224 il S FsF 1) T 4 4T A4 R 7K 43 A R A7
Be. B ARG b DX B Y 2 1 2 T 5 2 KR
DX, R 2 1 MRS B AR 2, JUDAR 4 4 6 Sck ) 4k

F2 i KIPTHMALMRNEFHES EREYRBFNFITHE

Table 2 N returning from the previous crop in wheat growing season in North China, the middle and lower reaches of

Yangtze River and Northwest China

X35 EFEY AN FSFFRSRS A AT T FEFFR IR B RFFR M L] REFFEIR 3 Mk
Region Previous No. of the N content in Straw dry N accumulation in Ratio of the N returning
crop observation straw mass straw straw returning from previous crop
(g keh) (kg - hm™) (kg - hm™) (%) (kg * hm™)
NC EEP/S 2445 8.0 9178.4 74.6 100 74.6
Maize (2.3~16.6) (2730.7~25642.7) (15.0~234.9)
MLYR IKEE 1003 6.7 7362.6 50.5 30 15.2
Rice (2.4~16.7) (858.0~19261.0) (5.0~198.6)
NW /N 216 8.0 8540.1 80.8 10 8.1
Maize (1.9~18.1) (3520.0~17308.0) (18.5~174.3)

Fi5 B F R S/ IME A KAE The values in the parentheses were the minimum and maximum values.
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Table 3 Atmospheric wet deposition of N in wheat growing season in North China, the middle and lower reaches of Yangtze

River and Northwest China

IX AR R/ME 5525 TOMALEL A9 S0 TOAMALEL AR 75 AR RRMHE SEEM

Region No. of the Minimum 25th percentile 50th percentile 75th percentile Maximum Mean
observation (kg N+ hm™2) (kg N - hm™?) (kg N - hm™?) (kg N+ hm™?) (kg N+ hm™?) (kg N - hm™?)

NC 70 0.4 7.8 10.5 15.2 39.0 12.9

MLYR 109 1.7 8.6 13.1 18.2 34.0 14.5

NW 33 3.0 8.0 12.5 16.6 15.0 9.4

IR T2% 53 A5 1E 6—9 H | 1 [R) 3] Fh [ TR
AEZR b7 2 4F B A 1Y) 60% , PRt H J] /N7 2
MRUTRE b7 3R AR TR TR i A it 1Y 409 T 6 F KT
T i AP Gl DX ) R SRR TR, % RN 22 A
T AR D46 A R I EOR DR 5 1Y 50% 1157
AR LA F ) g Aedl VT R R L) R pE b X
MRS EB UM AR 4R R (£ 3) 1L K
VAN A i\ VT A AN S = LTV e s )
0.1~39.0.1.7~34.0 #13.0~15.0 kg N « hm?, -1y
I351h 12.9 145 F19.4 kg N - hm 2 NEEAHFSEIX
Wok B, MNEFERIABIKETFH N 13.2
kg N - hm™.

2.1 4 VEWK IR 25 X BE IR K N %43 A
SHEER BN (R 4) A0 KITR RHEATPE b X
(VK T &R s AR 4.8 ~15.0,1.9~7.4 FlI
7.6~7.8 kg N « hm™,“F-¥ 43514 9.9.5.8 Fl 7.7
kg N - hm™ 2 [FE Pk H B K AN AR TS
8.0 kg N« hm ™. AJ UL A840Hb X Sfe | #EWE K H 1Y)
REFITE R TR T X

2. L5 Falr A I B AEIEDY KITHRR
Ui R b X N IR R RS B, T #
FNEJLHIX TR AR F AR A4, A ARE
RN R IR RS R BR R
iy X /INAZ SRR B R 231.0 kg + hm 2 KT R R
FPGI b DX /N7 3 P it AR T AR AL L IX 46 Fh e
FEl 2914 180~227 kg - hmH1 113~225 kg - hm ™2,
SRR REE Y 9 199.2 1 166.9 kg - hm 2. FhF 1Y
N G| AR A 5 B 58 25 3 By 1990 AMFF
BN SRR & i, 212 g - kg1,
WAl VTR I A PG A b DN 22 3 A A N
Ty 4.9 4.2 F13.5 kg N « hm ™.

2. L6 FEARFA REAESRG IR FRAE
BALFEPRIR A A e B AL O A BAL B T
A= P T R B ) i ke ke T, PR U A 3]
FLSCRAS T A 0 [ R A PR A Rk R A
WFFE R, TR A AR [ B BRE A A

THF 2 0 R [ =R 15 kg« hm L AR
AR SCAIF g 1o 184248l — T U R 22 & SR SR 1 E Rl
Xt /NG AR R A T A I ST R B =, AR
AR X —fh AL Bk 15 kg N - hm™.

2.2 RHFEHIHEE AR H RS NI
FEA 3 R, — R AEYOSOR T ; R L
ARG F L gaRE h o =2 & RIE Bk,
4G B S i Ak -ROR £b B SR AR 4 HE Tl DL Rk
WA,

2.2.1 i E IR AR g IR Ho
i E Y 7 X2 — R E R, R

F4 ARRB/NEFBISERKFENRBAHENFTSE
Table 4 Amount of N nutrient input from irrigation water
in wheat growing season in different regions

X 15 H s HEWMAHANE  BORBRR
Region Location N input from Reference
irrigation water
(kg N - hm™2)

NC Tt Hebei 6.0 [27]
R AR P ORATINE 7.5 [16]
5D Henan, Shandong,

Shanxi, the piedmont plain

of Taihang Mountain

W]t Hebei 13.0 [25]
[t Hebei 10.0 [28]
1175 Shandong 15.0 [29]
IR Shandong 4.8 [30]
L% Shandong 5.0 [31]
JLE Beijing 13.0,13.0,12.0,10.0  [32]
-3 Mean 9.9

MLRY TTPEY Jiangxi 7.4 [33]

JUIL Jivjiang 3.5 [34]

[1% Shangrao 4.8 [34]

S Jingdezhen 5.7 [34]
‘H# Yichun 12.8 [34]
HE Nanchang 3.8 [34]
M Fuzhou 1.9 [34]
JEWE Yingtan 6.3 [34]
F34 Mean 5.8

NW T & Ningxia 7.8,7.6 [35]
44 Mean 7.7

45 Mean 8.0

1) VEWEKAT A N H4 AR VE IR R LY 50% 715 The N input from

irrigation water accounted for 50% of the total in crop rotation system.



80 A

M &

FONE S

26 &

FVRE IR 8 A (U85 R W . /N 22 b 15 5% 43 WA K
I AR ARG FF W 4 4 . e dl R VTR TR R PG
JCHE X AT B AR AT B 0 2200, 53K
FRRLRFEH AR R R R E R A NAS
THE R R Aedb T T A PG b M X kb A
FEP W B3 AE 11.0 ~393.1.,24.5 ~324.7 Al
11.4~397.5 kg N « hm™, £ H X /N2 b 138 9 R 57
3R AT B 2 R A R ) 7 S 9 L e, 5 A A Y
IR LA B i 3 7K S AH .3 R DX el = 348 2077 4 W i
A 174.3 144.4 F1122.3 kg N« hm (£ 5) . %
WoRF AL HBIX /N2 b 3R R o W TR
HR U AT PG L X

2.2.2 FEOPRIERR OC T AR R A R 23 0
SA AR AR E K —BON N R EZBILEY R R
B2 LIAMUL A R , 1 R 5E 24 R MA R /R kA
IR 7 AT AR A 3k 00 bk 401 % i R AL 45 R TR
T O A AR R B NERFE DL RS 2Rt A B e
AL RIS Z BEA R K UK SR |+
BeRetE SRR R T R B RSE EUEEH] &
Fits FH 7 L AR R R A sk B R M DR ELAT AR R AR
[I]E[SOJ .

Hedb i X R T 2R ThIE AR 6—9 H | RITE
BB 2] - e b R RR ER Ak | T /INAZ 2Rk
WIWURB/N. CAH I — N/ NE R R F 8L
FE 0~ 180 cm - Arf o0 FEREAY il X T 3K FIR,
BEAE 180 cm Ak AT NO, -N WRE#H KM T il
BT ARSI B T AR X N 7 4 R A
AR A RN 5 it A 8 R K
I, FIEFE A 0~160 kg N + hm™, S {H Ky
11.8 kg N « hm™.

FER YT AR N DI, 1 R RO, A 2HH AN
ok R RN - R NG U N 7 N B N 7
RV B, PR X I P 1 50 em RAR AR
PR B AR B g SR T A
WMEREMWHSA=TLE LT 1.5 ~38.9

x5 4 KIITHTFEMAEILMK/NEN FRRF S REE

kg N « hm>2Z[a] SEHI(EHM 15.5 kg N « hm ™.

VUL X 8 T 52 T R X, 2 SR R R AR
M X, 7K B i i 12 X Al A 7 R ) R
HIRZ . i TR T 5, I H % b X R K
JE Bl NO,™-N 78 T AR b (i3 B W 8 A 0 T3 IX
L Z TN IX, B NO, -N AN Z Bk B AT K 55 85
SR A E RO T YL U A 45 R WK 2 X
INE-ERBEAERRBEESAMMBEER 3.0
kg - hm ™, /N B EASEMIEE N 0 kg - hm™?,
M Z2 80 R R W IE & A e T ok 208 IR, 76 VG b
DXIN /N R A AR 0 0 kg N+ hm ™.
2.2.3 @KWK AR TIPS AL
HRIBES TN R, BRHA R LN
FERARZ — IR R & & 0 R R B R
JE XG4 pH AE iR 5 it AR R[] it ARy =
DL K55 A 2R A9 T 4 A5 AS R I A TR B8R 22
Sl b i X+ 2 A K PE - pH (R
iR, — B R el X A it R R
. H AR E /N A L A it 22 R O itk
“LLaKas & a0 5 B £ S JUIE E &
P YA AE it 5 /N A2 ZEAE e AR IE 5 #EA T B0
Pl AR ATE A B IHEZ R 10 A shag, SR AR R
% 7 /N2 38 B 22 5% VA it A - St e ey =X
— R WD T A R

RIB LR P S & W AT A RO TR E A
RE R R A K 02K R 119, # SCIBL45 ) B 9 26 HH K6
R K K AR B T KL A B 5T A AR 2000—
2011 HFAH G5 A SRR S (32202 Rk T4 1]
AEAE) B AL [ REU KB Z A HE S
BB, A TAAE KT R P AE 3 K
IR R (£ 6) 4R R, 2 KITHT
AT PY Jb Ml XN 22 2= s 45 Kk 2k 1 1 0 0l hy
19.9.9.4 1 3.4 kg N - hm™, 2 5/ o Jiti & &= 1Y
10. 0% 7. 9% F1 2.4%. 4> [F] 315 [l /)N 22 22 V- 34 2 45 e
o 14.4 kg N - hm™, 5 AR 8.2%.

Table 5 N uptake in aboveground of wheat in North China, the middle and lower reaches of Yangtze River and Northwest

China

X3 BEAANE  FPRESE FPRTRRE FRARRE A SE W TRE MTEERE M EEEoR

Region No. of the N content Grain dry N accumulation N content Straw dry N accumulation N uptake in
observation in grain mass in grain in straw mass in straw aboveground

(g-kg)  (kg-hm?) (kgN-bm?)  (g-kg')  (kg-hm™?)  (kgN-hm™?) (kg N -hm™)

NC 2169 21.5 5785.3 129.8 5.7 7807.0 445 174.3

MLYR 690 19.9 5321.6 105.9 4.6 6722.1 38.5 144.4

NW 417 20.1 4398.0 88.4 5.9 4777.9 33.9 122.3
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Table 6 Ammonia volatilization for wheat in North China,
the middle and lower reaches of Yangtze River and North-
west China

X 35§ Hi s CREY-ZiES FORRR TR
Region Location Ammonia volatilization loss Reference
(kg N - hm™2)
NC JLE Beijing 4.4,6.9,13,38.4 [64]
3t Hebei 14.9,19.8,24.8,30.3,9.9, 14.9, [27]
31.68
L Hebei 18.27 [25]
M Henan 15.07,11.42,12.14,11.31,17.89 [65]
L Hebei 8.01,24.92,18.69,15.43 [28]
II% Shandong  0.9,31.2,28.5,28,12.2,8.9 [54]
Tt Hebei 5.25,5.97,7.22,9.31,12.85 [62]
1% Shandong  7.98,45.41,32.37,31.24,21.72, [66]
28.21,20.53
JLE Beijing 95.6,58.3,47.1,16.4 [32]
L Hebei 5.25,6.03,7.46,9.47,13.26 [37]
TR Henan 7.16,11.01,20.15, 6.47, 24.22, [67]
33.71
4L Hebei 18.9,35.1 [68]
JLE Beijing 4.4,6.9,13,38.4 [69]

FKHt Tianjin 5.90,5.35,6.12,5.95,6.40,6.13, [70]
5.87,6.65,7.35,6.62,6.63,7.62,
7.78,7.39,7.30,8.92,3.82
47.74,7.81,37.16,40.23,104.95, [71]
72.33,85.47,160.96,17.43,44.32

1% Shandong  3.71,5.74,8.34,15.76,29.72 [72]
4t Hebei 5.25,6.03,7.46,9.47,13.26 [38]

SE-44 Mean 19.9

Jb 5L Beijing

MLYR it Hubei 4.83,17.05,13.03,12.32 [33]
VL Jiangsu 226,251 [56]
TLJ5 Jiangsu  3.41,5.47,5.67,6.99,7.63,12.63, (73]
10.75
1T Jiangsu 8.9 [42]
T3 Jiangsu 14.5,10.7,7.61,0.07,5.62,4.15, [74]
2.06,0.61

1T.75 Jiangsu 0.67, 10. 71, 5. 17, 6. 82, 2. 73, [75]
17.59,10.91,11.81,0.45, 10. 14,
5.82,6.59,0.61, 51.33, 17. 51,
14.88,25.58,25.19,0.65,27.62,

14.53,12.42,21.12,22.34

-5 Mean 9.4
NW BEPY Shaanxi  0.01,30.07,15.43,0.01,22.39 [43]
BeP Shaanxi  1.5,4.3,1.9,2.4 [45]
BEPE Shaanxi 1.29,4.68,1.66,2.16,3.28 [76]
[77]

s Xinjiang  0.19,0.87,0.77,1.78,2.24,1.24,

0.88,1.44,0.18,0.14,0.17,0. 21,
0.20,0.17,0.16,0.14

- Mean 3.4
- Mean 14.4

2.2.4 FAL WA (N,0) HEik A A HIEE, BR
T &R ARSI, T TR AT - B A
et #2745 NO N, O \NO, Z R &by, Hirh =3k
N, O HEjk. H A H A FEALIE N,0 FZAA PRI,
SRR E LR BRI AR

R S Tl Sl R N SRR/ R
T, 28 P IS () 3 348 2 5 ] = HE B0 f , AT 5% i
N, O 3 ft fl G V8 B KT ) A AR 38 8 02 - 1
R, TN 3 L [ 8% 0 A0 ) 288 B, D ) v L
HON1~10 km® , EEZEHH T hm?, AT LU FR N, 0 HE
T 25 8] 22 5 | TR I RE S E R 30 ] G B e o
SR, HL3Z RACRDLI 52 ), A 55 30 5 2R
A5 SZE T A B 2 B 4 T 1 52 00 AR SCH AT R —
Fpos 045 9 N, O HERCR EATIE A, 348 T 4&
th25,27—28,37,62.78J \‘L/(?IEP_F%LBAOJN ﬂ;n@jtpﬂj 3 j(
I/ A K 2 N, O HECR (R 7). 45 R WoR, &
b KT U ILHbIX /N 22 1 N, O HE il &= 4
WK 2.6 2.4 F10.7 kg N - hm™, 435115 % A H X -
it A 1Y 0.3% ,0.4% Fl 0.2%. 4= [E /N4 2 -2
N,O HEjif 4 2.4 kg N - hm™ | A5 19 0.4%. [
H N, O J&—Fp EE AR E SR, 65 F 2= N,0
LERIGTEVEHAE CO, 1Y 296 £515) T L BV 2 fil§ £k
AR 2 B o LEAZI R /DN L BRBE 500 AN 25 2200
2.3 N Fo-PAEEE SN

HRAE DL /N7 2 4 A K i S 80T 35 50
Al A5 R R (K8, ARt M X N B iy A &35

x7 i KIIPTHEMELBRNMNEEKEN,O HHE
Table 7 N, O emission for wheat in North China, the
middle and lower reaches of Yangtze River and Northwest
China

X35 s N, HERChE BRI
Region Location N,O emission Reference
(kg N - hm™2)
NC /4L Hebei 4.1,5.4,6.8,8.3,2.7,4.1,5.4, [27]
8.6
L Hebei 5 [25]
L Hebei 0.67,1.67,1.4,1.27 [28]
Tt Hebei 0.13,0.14,0.16,0.25,0.24 [62]
1% Shandong  3.01,4.68,2.74,3.17,2.36, [78]
7.25,6.44,3,4,2,1.38,4.22
[t Hebei 0.13,0.14,0.16,0.25,0.24 [37]
SE15 Mean 2.6
MLYR 1AL Hubei 2.43,4.84,4.26,3.77,1.55, [79]
3.08,2.71,2.4
T3 Jiangsu 0.43,0.55,0.68,0.69,0.25, [40]
0.4,0.59,0.43,0.47,0.15,
0.14,1.13,0.93,0.73,0.79,
0.73,1.27,0.38
WIALD Hubei 6.33,13.56,1.99,5.36,11.22, [33]
3.10
-5 Mean 2.4
NW B Shaanxi 0.48,0.95,0.74,0.52,1.02 [43]
-5 Mean 0.7
SF-15 Mean 2.4

1) FEZZ SRR R /N 221 N, O HE 4% SHE & 1Y 50% 15 The
amount of N, O emission accounted for 50% of the total in rice-wheat rota-

tion system.
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Table 8 The N balance estimation for wheat in North Chi-
na, the middle and lower reaches of Yangtze River and
Northwest China

LIPN R e KITPRRE AL
Input and output NC MLYR NW
A Tnput (kg N« hm™2)
JiAt Fertilizer application 170 183 150
FEFFE I Straw return 74.6 152 8.1
FhFfE A Seed input 4.9 42 35
3L A: L Asymbiotic nitrogen fixation 15 15 15
KA Atmospheric wet deposition 12.9 14.5 9.4
TEE/K Tirigation water 9.9 5.8 7.7
S Total input 287.3 237.7 193.7
i Output (kg N - hm™2)
Mo 1R Uptake in aboveground 174.3 144.4 122.3
Z 4K Ammonia volatilization 19.9 9.4 34
N,O #Efi N,O emission 2.6 2.4 0.7
JHA Leaching 11.8 155 0
H5H Total output 208.6 1717 126.4
Zi4ci Surplus (kg N - hm™2) 78.7 66.0 67.3
B Surplus rate (%) 37.7 38.4 53.2

BARH (%)= (B B -1) x10008178] Surplus rate = (total in-
put/total output—1) x100[81-82]

287.3 kg N - hm™, & F K IL & T iif (237.7
kg N « hm™) FIPEILHBIX (193.7 kg N « hm ™). [A]H,
At KT RHFAPEIL L X A9 N F2 00 R BN 2
A, #4787 .66.0 F167.3 kg N - hm™2.

BB SRS AR T SR A RV L X
A F SR 53 A R0 FE A5 P 14 5 . 3% 4 fo
VPR 7 R A8 A S A5 TR R i 32
Mg R A T SR B A A — R R AV,
RIS 5375 BRI SF AR S M VR 7™ 5, 35 43 BAR B A
WRCFIRIR 2, FHF 8 B (%) o, Hata A=
T

B={[(1-8)/E]-1}x100%
.S Ry B3R TTIRA  E R FR A NERHA I,
S AT ANt A0 S5 20 Ao 3 Ak B 7 o 5 R 4 R 1 5T
SRR ARAS P 2 LU R, B R AR = i AR 5
S 5 FHRIIRTFFE 45 5 (620 NEEAS ) FRAG Y 42 [ 5
BN MO Bl RBP4 N SRSy sk R R
0. 76" N F= 40 BEARL I FH 2R 51 FH R U1 AFF 5% 25 SR 3515
MR B 42 1549 DHEAS S N OISR ] 388 2
., 4 33.1% (F R 2500 ) A, 1A 2 E N 555
A BT R K -27.5%, F#W N F2 0078 5 bk
27. 5% W AR FAH BT 2 Feir o SRS L 76 501
FEARFZ M AVEY) ™ . [ Ui — AL XY SR iF 5
O3 V- 2 75 3 R R T S T AR TR
NEJ) + 3 b —BAEYR RAFTE R I 1Y 3200 75 Bl

).

AW SR N F2 0 BA R AR 8 iR,
B H 550 R PAT R 7 R LU B, fEdE K
YU R AP b ML X Y N 37 50 17 22 4% 2R 50 ) o
TFA ARV B 7 % 65.2% .65.9% F1 80.7% , K
KM T AL 7 YOI, AT RE 4 i A — 5 I 3R BT
5 G AU, 7 | R A 0

3 it it

HATC AT LA A9, s DLE 50 fA B,
NI X S8 0 AR B A SR 40 i it A s AR e T
HIR PAPIRDL. 7 B AR5 R FH 35 50 i S A A A
GIS FAR M Z U AA FE XT3 [E 2000 24~ B3 Lot R
M AL IR A 5 R R, A SRR A KR T b T
BARE  (HH I A R AT R IB X AR AL
At B T PR Pk X X1 et R (e [ A
MV AR Bt T AR T R Ay R, Kk BE
1985—2005 4F-, 3% [ 4% FH 5 21 4% e it 1AL 1] AR 2
AR PURKIEAN , 2 2005 454 [ A T B 1 A3
RBAT N 42.0 kg N - hm ™2 BR B ITH 5, o H
oA 4 L X R R 3 BB I 3R 4 S 2 AR
XA R R IOR LR R G E s % R
“HA = R W) B ST A R SR T rh
AN ) b DX A FH 23R 7 4 A 5 3 R B, &5
P v [ 4 HE 0 R R K A AR S AE S
BRESHE VL ER & A 00 a0 il - i 25 < e
PR < B =F A - 0 e R ARG KT
H T YR G I DX N 2 R 2R 2 Y R 0 i A R
SR R IR KT N RNG LM X A R SR A
YIRBONE A, 5 FIRE A A A,

LAY R AR R R 2 A
20% LA I, BIVAT 5 | X P15 118 Vs 1 Bl . A 9 245 1
s, P EARRAL S R A E, DA %h
PRI VB (0T e KU R K R i ge 2
IR —Le 22 ARy T Tk R AR T AR I it FH AR, A
R A R A R TG R it X A Y i S A X 45K, L
R RN SRR 2 (A0 T = NI ey G 1 e
2 H ) O A RO RE AT A8 KR i, J2 3R 3 [X 35
A 5 A AR AL I B 2R 2R, AR RADI AT AR
B AT 0 2R AR R B T3 — o5 7R AR
B 751 SO I Sl 52 L AR O =W W NG o = i [
DX, et Hb X Y R R B e i ey, AR AR R TR
Fitt s R KX RER B HEER .

A A B, At b X O ARG FFAA H
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/N = i A AR R M B B R R SR
MRS 2 T AT ML IX . T 2 T R B 45 sk
PR B WG FE BN, W3 AR EUIE A F
AP A0 A (A 0. DR 0K, 7 4 B . 3 LA B3R
RECTTHEAC AN BB R T AR P B RN
FIAR A AR BOHERF T AL J7 3% | RERE 76 70 B - e 5%
BRI ENE , 45 A B 37 0 LU KR AT T RS
DU F M RIE LK S5 SN RIS AR SR 23, AT
E A BRI IE . A IR UE W, 1207 WA D — Al
AL A 4 77 e AL T 3k A BEAE A0 S B B R R AT
e

IRV BT A B T WL R %
AR PR T AR A 1 HEAE g 55 AR 4. SR T SR 6
RIS A — € A N 28 22 57 D, eI ST I 5
TR AU A IERIIK 73 25 P X 35 20 (6 30 R F- A (4 52
M. [, % B A /INAE - FOR BN IR RS AR &
—ZHIFR T R AT BB B AR R,
— IR AT R X T — AR SR AR
FREERA R KR ab 7 B R AN AR A R BE ST
HIRI-PHRRDL, S 1y A~ S VR R 3 1) 3% o B
PO .

4 & g

a6 o N R R I 3R G PSR- SRR AE
PEA PRS0, Al R VT R R i i X /N 22 2R B
REH A & T, 9 HARIL L IX - RAEY A
Fr 43 A3 g TRV R RS L X AR AR
M IX Nz Ml T AR TR S RS e e, X 3 R IX,
INEZER IR PR R IR B, 5y B 78.7
66.0 F167.3 kg N - hm > KA KRR ie il —
SE PRI T5 Y AR, 76 UMt FH b 7 i 2 I8 1 P o
P il 5 e A S i, DA ZRURE e R T Il 2=
B AT i o B TR 2 R 15 e XU
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