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Abstract: The purpose of the study was to analyze the dynamic impacts of vary amount of N-fertilization (0,210 ,420and
630 kg /hm’) on the soil water content and NO;-N content from the field of wheat-corn intercrop field. The data showed
that the total kernel yield of intercropping wheat and maize increased with the increase of nitrogen supply,it could reach as
high as 13661—14668 kg /hm’ when 420 kg /hm’ of N-fertilizer applied. When the nitrogen supply is 420 kg/hm’, the
water use efficiency of the filed can reach 21.25 kg-hm ™ mm™". After wheat was harvested, the soil water content in the
layer of 0—120cm depth decreased with the increased amount of nitrogen supply, while the content of nitrate nitrogen
increased with the increased amount of nitrogen supply. Moreover, the soil nitrate nitrogen content of the topsoil (0—
60cm) was significantly higher than that of the soil layer at the depth of 60—200cm. The dynamic changes of soil nitrate
content during the whole growth season of intercropped wheat and maize could be summarized into a double-peaked curve.

When the 0 and 210 kg/hm’ nitrogen supply were applied, the first and second peaks appeared at the wheat trefoil stage and
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the maize large bell stage, respectively. However, the first peak appeared at the wheat flagging stage when 420 and 630 kg
/hm” nitrogen supply applied; and the second peak appeared at the maize large bell stage and the grain-filling stage when
420 and 630 kg/hm’ nitrogen supply applied, respectively. Therefore, the results suggested that the high-yield nitrogen
supply was 420 kg/hm” for the wheat and maize intercropping cultivation mode, With this amount of nitrogen supply, the
accumulation and transformation of the soil nitrate nitrogen could be reduced, and therefore fulfill the purpose of the

efficiency and environmental safety.

Key Words: yield; water use efficiency; nitrate nitrogen

KA R R T A = 7= B A B A4, K R R R 3R S P E YK 4 AR R FHRCR 1 2 E
ARG AN AR PR 15 Yo 9 B IR s W R LA 7= i BRAIG, Bt 5008 o] A S e iR A K IR w7
it ER il P UL, A3 R R R R 3 i B R Y 6 TR TR 2 R 28 B 40 2 (] I A X PR B 3 RS R Y R
Mt R W R R IR O s O R K R R R A TS e, R YRR AR A RS B ORI 2V F 2 TR R R,
FUIE I IERIEEAY it AR R A 75 BEE D 30 K Y b i A R RS A S B E R T,
Hi AR 2 5 W . FC RS i E B R 28, R 7 B A STk oK 1k 409% 22440, FRER
ANAKE RELS—HZE0H, &AL, R 24, SCEY @ )™ RSO R AL 5 2 5%
B FR B

(] VR AR T [ Al Az 7 i — T 1 v 7 PR X, B BB S 40 A AT b ) DG RE  IAREREUR, 2R ™
AT B, /INAZ/ T KA 7 B AR 2 3 ) G I — i X R g = ol T A STk L
TR AR =, A R e AR A K IR P S KOK SRR A R = IR TE R
PR AR FE R A S AR 18 A A T AN AT Al STk, AR SC AT PG S 6 DX M AR (1 /N 22/ 6 oKy A A A =
R E WFRAE IS FE K AR O T A Rt U X /INAZ / FOKBER R R K B BE #8 6 &, T8 7 1= 587K 43
VRS 25 20 B A Bsf 1] B 235 ] 0 A8 AR A, LU ATl P g P [X /N 22/ 5 KA L o 7 oo 28508 4 AR 35 1 it B AL 2
WARYE A AR S
1.1 X5 MR

I T 2007 4 3 H—2008 4 11 H 7EH & LM BB sk i 1 AR I8 w #6172l et 67 T H 44
VU E R TR, A48 100°26”, 64 38°56 4K 1570 m, 4F-¥ H JRET44 3085 h, 4F-78 & it 2075 mm , 24 F-HREK
127 mm, TRAEEGE 10. 3, )8 T HAL Y ICHEBERPTCAO (1) P AR X

PR IR 4 ,0—20 em JEA BAE AL E N 18, 1 g/kg, AN 1.40 g/ke, EAZAH 10.6
mg/ kg, HAHE 22. 0 mg/ ke, BALER 125.6 mg/kg, 0—200 cm FIJHIEARTH 1.38 g/em’ | H A HRARFE K
14 31.68%

1.2 5wt

R FHBELIC 15T, 3% 4 DA it Z AT 2300 AR (N, ) SRZA(N, ) 210 kg/hm? [ FFA(N,)
420 kg/hm* JE A (N,)630 kg/hm® , o ZUHE &Y 40% T/ RE T — MR , /N2 A4 F AR FLE R,
T K ZE A HEKAE R T AN HE S 14438 0 30% , BEAE(P,0,) FHE R 180 kg/hm® , 433 MU HE 4% Al i — 1k
P, BIENIRE (7% N46% ), BEAL A BERRES (5 P,05 12% ) 3 WKEE ,/NMXEFI 4. 5 mx8 m, K
WG — N 555 mm, P RIFE/NZE =] N2 BRI /NAEE IR /N2 SRR I TN KT SR RE K R K
FAEWE BB 20% |, HEIE 7 2XOM I | SR FH /K SRk BEE . A 2O /N BRI (BT 1) 58 1.5 m,
N 72 em ATHE 12 em, F2KAF 78 om , BRI 30 em W ZR TG, 48/ X % 3 AR, TR B R . AHAR
/NXZIAIAT 50 em Sl /N2 A TR 4 5, T3 H 22 HEEFN,7 A 25 HIBGKR, FEA T8 900 11/
hm?, FRSFRIEH 16,4 A 18 HIEFN,9 H 26 HWGR, % R 6 Jikk/hm® , /NZ/ F R HIIK 85 d, &
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Fig.1 Wheat and maize intercropping field schematic diagram

F1 2007—2008 F/hE/ERGFHEFHHAERNE/mm
Table 1 Monthly precipitation during wheat and maize intercropping growing stage from 2007 to 2008

IR [ 3A 4 4 5H 6 H 7H 8 H 9IH
Time March April May June July August September
2007 0 20.8 19.4 34.2 45.4 0 15
2008 0 0 0 0 33.9 0 50.6

1.3 IR SR AR S e
1.3.1 FEAREE

THRETHRNEREFEN(3 A 19 H) /N =mHREKHT (4 A 27 H) /NEZPEIIEKHT (5 H 30 H) /D
ZRERIIREKHT (6 H 29 H) \EARRMIWEHIKAET(7 A 23 H) EARRBERIHEKAT(8 H 23 H) KEAKIK
P9 H 28 H) FER—/NX/NE R KA F 5 S0 453 0—200 cm +2457 284,20 em H—2
RAH S5y Wiy, — 0y S BB A SR S T 35 K&, 55— A -4 °C oK AR A7 A, i +
TR AR gD i RN (51D V% STRE= A5 R SRA N ki 1 O 1 i 1 B o W 5 Ve 2 O DA v/ =10 - T 30 YA £
Thr SRR, NX BRI,

1.3.2 WEmHS %

44 NO,-N S I E RN B o 8 E B E AR R, 3L 2 mm R HEGR 5, MERRFRER 20 ¢
100 mL NaCl( 1 mol /L) = $E , ¥77% 30 min, 12 1R AR IE , 7F 1806 AVERAM L EETHAY 220 nm 1275 nm
WALt RRAE

K3 BN E R FE T FRIEY 50 g BT f IR SRR &, 76 105 CHLT- R IHE  FH 8 5 K i
AT E K,

1.4 FAEAIE 504

KM excel M spss13. 0 RKATEAE AL G T34 .

ISR ER (ng/hm’) = 2B (em) x HIERE (g/em® ) x HIEMH SR S & (mg/kg) /101

FKEITE FRO TR AR A 5 R KR,

i H A B IIFE K i (mm) = B HT T I6E7K & (mm) +4E B W] B 2R BEK 5 (mm) +HE7K & (mm) 0500 +
Btk (mm) . THREFPRTRCR 500 E 3 5K RIEA X W=rh/10 7158 5K &, Hd W R ANH
B IR (mm) |, r Ry RIS K (% ) 0 A TIERTE (g/em’) b N LJERE (em)

KAFFIHRARITTE WUE=Y/ET, =i WUE 77 5K FFHRCRE (kg-hm ™ mm™ ) 3 Y W AFRL™ & (kg/
hm?*) ; ET bty A B HAFE/K & (mm)

2 GRS
2.1 EEE XTI KA B i B K a3 I ORI 5 )

Jiti FH RS AR Ml A= 7 rp Ei 2 g3 7 it iR R W (3R 1) ,2007 AR [RIE/NAZ 1 77 5 f 35 b = T 2008 48

T TR oK A9 7 1 2008 AR08 35 19 T 2007 4F, 3225 R i A8 [ A7 B 1] 2 3 P B I £ 0 e A 247 1
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A VED T K IR 58 S R FHAS R TS0, AN [R) A 3 2 [A] B it 2 A 398 o ™= o (08 353, {EL [R] S5 0 7K F
T TR A 7 e AR R B A T — 3, B Bt AU I B N 7E 0—630 kg/hm?® YR /N2 / oK A H
TRA 7= e NS b 3 IR A 7= B e T BRI PR i R R, AT A 13660. 5—14667. 8 kg/hm®, Bl /)
A2/ FORBIWER 27 ek Bl R KT A 38 I 52 s 285 A () VR M R e A= B B, B8 i s e I8, AR ™ i 22 7
K, BVERE H i s B R AR TN/ TR N SRR K

KA RIS (WUE) ARG = i 28 RE K MR 28 & Z A B KO R, R R BUATE#E A7
KA i, BER 1 AAL Al —EAKOKE T, AR ENE AL BE ] WUE 22 5% 3% (P<0.05), WUE
PIAE) R R N, >N, >N, >N, A B N, &5 H g kb BE WUE SE 248 55 16. 61% (N,) (48.41% (N,) .223.31%
(N,) o AHAFFAHEAC (N, ) A FE  EBAEE 0 210 kg/hm® , WUE2007 4EAK YK 4. 21 .10. 53 7. 44 kg-hm™
mm™' ;2008 4EH4 A1 10.31 .17, 18 14.54 kg-hm > mm ™',

F2 ®EKFEIMNE/EXGFEFTERAKDF AHRE

Table 2 The yield and water use efficiency in wheat and maize intercropping of different nitrogen levels

Aba N/ (kg/hm® ) FAHR/ (kg/hm®) R/ (kg/hm?) FEAK L/ mm WUE
Treatment Wheat yield Maize yield Total yield Water consumption /(kg-hm™2-mm™")
2007 4
Np 3812b 1985d 5796d 691.6b 8.38d
N, 5090a 4310¢ 9399¢ 746. 5ab 12.59¢
N, 5412a 8249a 13661a 722.6ab 18.91a
N, 4911ab 7113b 12024b 760. 2a 15.82b
2008 4
N, 1206¢ 1476d 2682d 659. 1ab 4.07d
N, 2458ab 7556¢ 10013¢ 696. 6a 14.38¢
N, 2759a 11953a 14668a 690.2a 21.25a
N, 1928b 10353h 12281b 659. 8ab 18.61b

RPRCF IR AR/ING FhE ] R 22 5 3

2.2 AN/ NE FOKA H K AT s A AR A

mpE 2 frR" NG TR R o SRR & /N A TR R AT I e K i 22 AR K, /N AT 2
FIAE/NAZZPREWI(5 H 26 H)0—80 em 148 57K it Fil ZUL /K- i3 fin 2 e 22 ek 2 a3 A 1 2 3 HL o0 A
P 5 S8/ I W AT B R 35 Mi31) 100 em )2 VRS I EoK it TARSE , BIZA R IVE /N2 K 3 9703 38
G FEEATE 0—80 em,, [HIVE T KAT H e /K EERBUE/NZWGRIN (7 H 23 H) UG ASFEZ R L5 5
KEZEF B, FIREIE N 210 kg/hm®, 0—80 em £ KATFI IS /K EIKIK K ,18.1% 15.1% .13.5% .
11.2% , 3 B 7 ] B ZAEAKCE A1 In 0—80 em IS /K SRITF I, FORMERBI(8 A 25 H ) AR AL AL #
[ /NAEA TR EORA TR K o 22 5 10 3 B AR A FR A - 18 5 /K i B IR T AN AR B, /NZE AR Bk AT £
BEEKE AR No>N, >N, >N, BHEH /INEBGRIE FERAF 588G B B, BAE 1 7K SF- (% 35 Jin B B e
IKEARYKIE K 7E 120 em 2N ZEALFEM N,—N, , HIEFEK BRIy 121.7,127.5,132. 8 .140.9 mm,,
2.3 JAGEXT/NA/ FOKA T - S A RS RS R R

IR ERER RS Bl LA SR DR 32 A 22 PR (R S R T 20N P 2 ] - A A R SRR I O
BB R HEER T, WK 3 R BN/ FREEA A B WSS {5 /N2 AT R EORATAE 0—200 em [ )2
B2 2 S B Rt 3G, 2 B A AR RIS AR B (N N, ) 30 Bl 12 ORI R A 28 R % 1 3 W
B 0—80 em AHASF IR HR F T 80 em LU ANk /D EEE  MisbHE N, AbFE N, 7F 0—100 cm SR R &
D100 em DL Bl AE G, AL EE N, iSRS R AR E R BRI BEN ST
REFN, o /INAZ R = AUIE AL FAE 0—200 em - B8 51 T A 28 2015 o S XU il 2, HLE{A 4 I AE 80 em AL A1
140 em &b, FOR A & ANEALBEAE 0—200 em 3850 T P AS A A & 2 7E 60 cm, 120 em 1 160 em &by
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T34 7k & Soil water content/%
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—=—NI
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Fig.2 Changes of soil water content in wheat and maize intercropping during the period of duration

BIHHELT 3 WIEMH | ROBEE MVEUR R4 & WAL S KR, S A T s Bl B,

R4 45 6] Bt it 280 ek A 189 s 25 & ) R s b, 2007 4E B EUKF B934 N 7E 0—80 em + /2 HAb B N,
AU AR 3 1 = T L Ak 38, 2008 AT B it 20 et (4 5 Al A 1) T 32 B8 1 B IR, £F 80—200 cm
+ZHFE—)ZRMSEA G EEI R N,SN, >N, SN, BIZE/NZE/ FOKEVER £ o 24l ZCF = T 420 kg/hm® Fi
A AR B R 160 em )2 SCBERS A U B 32 HE K B s e R K I
2.4 iR ENT/NE FokAR AR E I N A A AR

THES SRS HAZKIE R B WL FEER, AR AT PN TS E el B (E4) . SRR A
[FAE BN AEAZ R E R N,>N, >N >N, (Y 3 E 7 0 2R B0 B 382 0 0 A 248 20 B R e
e 0—60 em T2 NI A E B R & T 60—120 em F1120—200 cm H Y 2, N, 43 0—60 cm +
EARRATYMER Z2HE S 200 om )2 2R 18. 8% —26.3% ,N, AbFE 0—60 cm + )2 A[RI AL T IR
SR EHEE 200 em )2 B 34. 1% —66. 5% ,N, 4EF 0—60 em + 2 A FA TSR 2R 5 200
em 12 BREW) 27. 1% —58.3% N, AP 0—60 cm )2 AFIAE T AR BEE 5 200 cm )2 2RER
36.1% —63.8% , A ZE /KT F AR HHEREZ R NS A RBEEEY A TN BRI, H 0—
60 cm A LAY BB SR — AN G (3 v T A2 R, LRt 2R A A (R 9 A 7 300 PN s S R s TR 1 st
AT, ARZEAEIE (N, , N, A B BP0 A U WA X5 R /N =i (4 27 B ) R R RBIWUE A (7 A
23 H) ;P AE AL (N, N,) HIES S E S — A W(E /N PRI (5 30 H) 28 =AM IGE(E 32 i A
SRR B IR TR, N, Ab PRS2 R B A9 55 AN BAE Rk R WU (7 H 23 H), i N,
AR PRAGES RGN G5 2 SRR I(8 H25 H)

3 it EER

A FE 45 FFE W 7] PG SN [X /K HE o 5555 m®/hm® BOSRE R, & EEH IR, R LASR i 7K 431 FH %
FH/NE ERA IR G 8, Yi A & A F] 420 ke/hm? B, /NAZ/ B K B9 TR & 7 1 35 3 5 i 18 14667. 8
kg/hm?* | 7K A3 R RCR AR R A B e KA, BIE 55 19. 68 kg-hm > mm™ | AHFSE 51T AT Y bl 25 e 220 0 14
T VES e e A Y it A A — (L, MR e S 2 e R R A e A, R
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Nitrate nitrogen content/(mg/kg)
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Fig.3 Effect of different nitrogen fertilization application on the spatial and temporal distribution of soil nitrate-N during the maize harvest
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