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W E. NAAETEETELEANTSE #id suction cup RELFERANEEFRHAALE. TR
JIB AL T2 T (B AR 4 H 8 AS ROMRK B AT 45 R AR . 2001~2002 45, AN Z A REFM S AMMAFATE L FH N
£ 200,400,800 kg/ (hm* a)3 M HEAEALZE 180 em + Btk thal AR B4 0.22,110 kg/hm®, KA KBS 4%
ERZRMME £ 3BT 180 em B LA A MBS RER A H 2,16,50 kg/hm”,

KERIA. AR A K
PESHES. SI8.5  NEKFRIREG: A

AL RAT WLETF TR E A AR it A B KRR
7R 2 AF R BB E 500 kg/hm®s % 7\
KERNEARE B2 WAEW R 242 1 20 A
NOs N A AE R A IR A bk 22 30 2 X
S KT B gl i it A P s s 1 3 A K T
ERE SR ENTT, s KRR
R, FAERYE A 53R OK NOs -N K ER A& A
WA ARSCE, T TN — K& X
RER WSRO > FoATTHE SR A AU 50 A Bl 13
BT NOs N fkiikss. 18 T AR ZERANT
NOs -N ke & 5 15| NOs N f7346, &
TE Rz X A A RS N AR BERF 2R
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L1 Exeestmsii

R AE P RHE 283 A A R IR A T i v T
2 37°50", e 114°40", otk 50- 1 m. J rp ]
IR BRI IR T 2 KU, TR 12.37C,
SRR 480. 7 mm, TEAEPT 678 iy 42
KR 1 092.3 mm . 13 JE AR 1, FPAE ] A
&~ EKRBAE,

1.2 R{EE=HE

e 12 S8 o i g 4T, F% b i AR 6. 25
m’, i} 2 m BRI T 5 R B BT, ik
BFas T 1998 4 10 /NE2 2, ik 4 DMANEKF
N200 . 200 kg/(hm2 «a)» Naoo; 400 kg/(hm2 *a)> Nooo:
600 kg/(hm2 «a)» Ngoo ; 800 kg/(hm2 a), 3 IREE,
RIS FNIRE N KM & BET/NE
PTG BERR S 3T &8 19 kg/ (hm® «a), FHHH
THFEVEMEFRATIESE T Naoo, Naoo, Nsoo Ab R 42 2%E
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HIkR
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RO $AE AR B IR . 4370 2 2001 4 10 H 11 H
JEEAEAN 2002 42 3 A 15 HIBAE, BA/NEAERKZRL
FEREK S WK RERTHERCI K 93 mm» HARRIEKE
¥R 70mm(1l H30H 3 15 H 4 26 HFnS
HA30H), 20024EFKF 6 15 H#FF.9 28
HGR, A AR P . 2002 45 7 7 17 B 42 e fn
2002 48 H 20 HRMIU\ B, FoRILHEK 3 K
(6 A16 H.7 20 H .8 H 20 H). 7 j#E i 116
mm‘116 mm\93 mm ,
1.3 HEFE

RV RE PR ASOR 5 7 BRI #
20 em — 2, BUREIR FE 180 cm, 6+ K I 1 mol /L
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tion cup TEAN A B IR WK, 37 1 A — 1L AU 37 50
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A, ZHLEEE (em); ¢ AFRETIERE
(g/em®): € HHBELIENOs N & (mg/kg).

ZP NOs N CHEL 2R, AT =)L
Prilify NOs -N #y#ia i 2001~2002 42822 — &

B 1 AJ AL 2001 45/ NERRFP AT R AL BR R kA2 0~180 em 14K NOs -N & B84,

#1 FEMAELE0~180 cm 14k NOs N BERE (kg/hm”)
Table 1 Accumulation of NO3 -N in the 0~~180 ¢m soil with different N treatments

it A Bk N200 Nuoo Nsoo Nsoo
Fertiling time (x*Es) (x*ts) (xEs) (xEs)
/NI (2001 10) 66434 196498 4314201 618+318
Befor wheat sowing
NI (200206) 68426 26153 5734174 831341
After wheat harvesting
FoRHCHR S (200210) 61421 383142 6734275 11254338

After corn harvesting

TE Nooo &b HE T, 0~ 180 em + 3E T B LAY
NO3 -N BEFEALEFFAZS M Naoo, Neoo , Nsoo AbEEFE
FRVEPIR G 0~180 em 3R NOs ™ -N & B
A P H—A A S G e &R 50 e N &
By 47%,40%,63% .
2.2 NOs N e+ BTN RS T
2.2.1 R)pEAKENO: NALEFERY
HEg A 2001 RN HEFPHT ASF AL FE 4 %
JZf NOs N A tnlE 1, &4 RZE 4 g
NO3 -N & & 5% f51> Naoo, Neoo F1 Nsoo il AE &b P8 75

80~140 em VR JEAFAE R, HAE 180 em AR
JEA NOs N RFRUEFFIEN LR, NEWVGRE
NaooNeoo,NeooAbFE T~ & NO3 -N #y & &= A g 1
Jns T NeookbEE NOs -N B & &= 5 ETAE L L%
At 4, &AFHAALE 20~40 em 2R ETE
NOs N fy BRI, MAE 40~120 em /NAR 2R A8
EHZRNOs N &5 ETNZR HARTRAR, 4
TV AR WAER . AR 180 em R JE 257
JEALFE NOs -N By & B3 m THEFaT. & N E
HEKZRTEAE NOs N A TS,

No, -N& fit(mg/kg)
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Fig-1 Change of NO3 -N contents in_different soil layers
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ZEEISE : HEAEH XN — TORFE I FE TR S R R AT FE 9

AN[A] Tt BB A BR 22 2ok — AN N A K R JE
NOs -N ERIZBMINE 2 PR, BT 2805
&N S0 MR BT 0~120 em L2, ok
0~180 em &5 P53 120 em PL_EN/INER
FERIZ  ZER AR B NOs -N 21 PARE
R > 120 em DLR LR A NOs N 2XET
PAEY /N TR, VB NOs -N By FE MR AR T, 2B
T L3,

INEAR T fa . AR A AL BE TS /N2 AR R K
WZ NOs -N & & Naoo &b FEAL AR, Naoo, Neoo,
Nsoo 73340 1 8.7.78.8 130.5 kg/hmzﬁﬁ’]ﬁ%@'{
WIZPATS NOs N & BEF BT . HFEE A&
JEER T, WEAFR AR 0~120 em 5
120~180 em JZ¥K 13 NOs N py3g &, &M
Nzoo A1 NaooAbFE 120~180 em +JZ2/NEZE NOs -N
gorEanE & T 0~120 em, 17 NaooF1 NgooAbHE 120~
180 em +J2/NEZE NOs -N Ay &K 0~120
em 2. U6 Y 2R AIE RN R &R R IRE
NOs N ZFHE R 20 KT RIZE DL 2 7E 7 AR
AEtE oL TN EZ T IE RN NOs -N A5
FEREFERRZBRBZLAT, Nooo Ab BN R K 2R
MEWIZE NOs N & & 1Y AR Wz DL
NOs -N By IniERA 1 . B i N ZAEAS FAF
AR TR B~ L3RI NOs N & EJLTFK
BT AN AERER R K 5 2R K5y 8 (15 1
HENOs N |1 i,

®2 NEFTEREELELE N0 NEE
OB R HEATR) (kg/hm)
Table 2 Change of NO3 -N concentration in different

soil layer during wheat season

HEE WK
o ﬁE{A(cm) Nzoo Naoo Nsoo Nsoo
Soil layer
0~120 —7.2 8.7 78.8 130.5
120~180 9.1 56.6 63.1 82.2

2.2.2 FERAKRFNO; NALEFERFY
AT NEWOR G AR SEFI I £k, Zad—A4E
KAERZER RO + 5 NOs -N & =21
LR, &8 0~20 em )20 NO3 N & &
I g, F ek 160~180 em )24 NOs -N £
B AL 80~140 em £/Z NOs -N & &P
m T EEREEYOGRE . BE 1 AT LR R NGk
5 20~40 em AH) NO3 -N BFRRIGHE ERAERKZET
¥ 1405760 em  Z5 50 | 1R FET F IR A A B

R IRTER
Zopt—AN FORAERK T, AN A i R Ab PR 160~180
em JZIK NO3 -N B9 & 5 ) FEAK, Naoo, Naoo, Neoo
Neoo 7 BIFAE T 8.11,14 28 kg/hm”. 1 TAZEK E
KA BT (EAR HRMREZE 120 em, Foikxt
180 em ZWKHY NOs -N #E470R ), )=k + 1
NOs -N & &2 FRILE 22 B Tk IGE M
2.3 AREAPLET NOs N ikkE2MIHE
HI T NOs -N A Gif i far, /S 5w 3 BTk
B — A% bl 1 3 K 5 1Y i #50 i #5. R F
NO; N Wiz ARFZFE T Kozl KH R,
NOs N f k2% & I i 7K B 5 & A+ s Wk
NO; -N WA, X Hoft 8 27 LA 2
TEPR 22 0L MES R — A K M B R
ALK B A2 (2) TR
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(mm): AH(z) WHRERE 2 4P EKER
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AR ZEBE (mm): R AR E (mm), B Fil
B/ NXAAFAE KRR 2% B AEY) A2 B AN [A) R
FEEHE A IS K B2 Ak, AR R K 28R
PET] LA — B @ R ) B KE D,
NOs N HKREHRAK(3)IHHE.
L=2(DXC) (3)
FH: € 4 suction cups FTELHIEAER T NOs N Y
W (mg/L). 3T TiBKRL A HEEW
NOs -N W& EIEEYA KT NOs N fEd %
— AR IR
2.3.1 EAAEKRFEIREKTAEEEH NOs N &9k
k& 2001~2002 /N HE R ZERE KN 1
R ROKE 451. 6 mm s R H B B ZEHLE Y 556.0
mm , H AR K BRI A EE T LA AR
AN R TR, PR S RN (B2t
KEFE AR AN AR FEE TR T8
FMINOs -N fitsk, X F 22 d TRV 7 K 91 5
FETE S AN & 1 B
3 WIRBEAN &N EE K ZRAN A i B AL FE T
HEAFE IR ZR A B KE K NOs N kK&,
AT PAK I Naoo , Nsoo it SEALFEIE 5 160 em #1180 em
JERNOs -N Bk B KT 140 em ZIR X FE
EHARTEZIR NOs -N & & AR5 (140
em FIEEW T NOs  -N & 8EKT 160 em #1180 em
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BINOs N & &), BN/NEAKZE Nooos Naoos
Nsoo = FpAS [ i AR AL L IE 2 180 em 5835 5 1HI 58 4=
BENTZE LR B KE 20 50,23, 21 mm, ik
59 NOs -N 4351 0.1, 22, 110 kg/hm”, i
AL AL B ) AR & B2 NOs N ki) £
P

2.3.2 ERAKRFIFKRTHEEENOs N#&
MxE 2002 FEFORERK LR KRN 1%
(S K D 588 4 mm, 4R H Y S ZE B Jy 439. 96
mm . B T3 ARN i B R T LR AR oK
A2, 3K S /NT RN AR T RESE UK 73
KE TS NM5RARM KR, A2tk
BV AR EARERZE KN TBIFARIRK,

BN KAy B F TR AE K TR AR R —8 7 #b
p N SR N S (S o N i e o . N G = 7Y
124 mm.,

F3 LNEEKZHERRER NO; N FIHKE (kg/hm”)
Table 3 Leaching losses of NOs ~N of different

layer during the wheat season

IE% N200 N0 Nsoo
Soil layer  "Ri57k NOs -N K NOs -N ik NOs -N
(em)  (mm) %k (mm) %R (mm) KR
140 65 3 47 5 39 101
160 62 4 36 33 33 151
180 50 0 23 22 21 110

TE NIRRT RS,

R4 BEREKZHEFRERR NO: N HIMER (kg/hm”)

Table 4 Leaching losses of NO3 ~N of different layer during the corn season

Nzoo Nuoo Nsoo

EHEK \ \ )

Soil layer T'{’Eﬂ( NOK -N ‘F‘{’Z‘7J< NOS -N ‘F‘{Z/S7J< N03 -N
(em) (x£5) ot (x£5) it (x£5) it

(mm) (xEs) (xEs) (mm) (x*s)

120 62+14 141.38 57+5.5 106136 220+101.1
140 46+2 24+1.07 54417 40%5.9 88442 134+65.8
160 22+2 1£0.9 25+17 13+5.8 69+44 39441.7
180 2147 240.58 24412 16+5.2 40443 50449.3

FEARAERFEAARRE Y SBKERE RS,

FEAEALTE NOs -N ARk 4Nk 4 R, ZEAH IR A & % 3 k.

TG AR B R Tt T A [ it AR A B3 A [ 2 9K
TIERRH) NOs -N SR (HAZK A NOs N K
SR ¥4 W 25 it N RO B %) 388 00T 388 A5 Noo , Naoo
Neootfi 1 180 em IR BEWR L) NOs -N & 43510 2,
16,50 kg/hm”, H#ck 4 %4078 160 em 55 180 em 5
B NOz -N e, AP 160 em JZTHAY NOs -N
TBE/NT 180 em i NOs -N k28, FrLA 180 em
FHPA AR FEDRE 180 em 12,
3 difitib

AL PR — 4 BB X, Y 4 il A = KT 200
kg/hm” I, Bl % G AR B8, Lk 2R NOs -
N EEERMNES, NOs -N #kdkm kA=K Rt
[FIVE Y 25 5% ZOBE G A 2o & 2745 NOs N ik
R FEFIN . Naoo, Naoo. Nsoo A [8] 4b ¥ 2001 ~
2002 4E k% B NOs -N & 4> 3] 4 2, 38, 160
kg/hm”, Fe ko B R HETE Nooo b TR 1 & /N2 K
75, FER W TN ER YR B A AR
PEVED A= 1 5 2Rk 147t IE B 2 082> NOs N ik
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Effect of controlling irrigation on yield & quality of high-gluten wheat

WANG Yuhong: YAO Yugqing, LU Junjie: LI Jun-hong:
Zhang Jie;, WANG Conghui, Ding Zhi-qiang
(Luoyang dry-land farming experiment base of Chinese academy of agricultural science; Luoyang, Henan 471022, China)

Abstract; The yield and quality of high-gluten wheat under the condition of controlling irrigation in differ-
ent phase and with different times were studied- The results showed that the winter water can improve forma-
tion of wheat colony, but water is deficient in late period, yield will be low ; irrigation in jointing phase can im~-
prove forming spike and increasing grains; with irrigation in grouting phase the yield will be low - In term of dif-
ferent irrigation stages, irrigation in jointing has the highest yield and the highest water use efficiency (WUE)
Compared to irrigations in winter and grouting: the yield increases by 13. 78% and 72.26%, respectively . and
WUE increases by 10. 29% and 47.06%, respectively - As the irrigation times increases, the yield will be high-
er> but the WUE will be lower- Watering in Grouting reduces the quality of high-gluten wheat- In view of
yield, WUE and quality, irrigations in winter and in jointing are the best way for high-gluten wheat production-

Keywords: controlling flooding; high-gluten wheat ; quality ; water use efficiency
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Losses of nitrate'nitrogen from a wheat —Corn rotation in north China

LI Xiaoxin'**, HU Chun-sheng's ZHANG Yuming's DONG Wenxu's OUYANG Zhi-yun’
(1. Center for Agricultural Resources Research, Institute of Genetic and Developmental Biology, CAS, Shijiazhuang,

Hebei 050021, Chinas 2. Research Center for Eco— Emvironmental Sciences> CAS, Beijing 100085, China)

Abstract: A study was conducted to assess the leaching of nitrate nitrogen in wheat-corn season in North
China Plain during 2001~2002 year. Leaching losses were calculated from measured flux of water percolation:
soil water NO3 ~N concentrations extracted by suction cup- The results showed that in the 2001~2002 wheat
season, there was serious NO3 -N leaching, the highest value was 110 kg/hm2 in Nsoo treatment the lowest
was 0 kg/hm2 at N2oo treatment, at Nioo treatment it was 22 kg/hmz- In the 2002 corn season there were also
leaching of NO3 -N, the loss of NO3 -N were 2 kg/hm2 in N20o treatment, 16 kg/hm2 in Nuoo treatment, 90

Shm
kg/hm” in Ngoo treatment -

Keywords . nitratenitrogen; leaching; water balance



