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B E: IRARE A PLCHUERCHE S 7 SE R S E T, &N R BB s I RCR DR 3
RO AT SR, R 17 5 Ml X A /N2 Pt (9 38 ‘B AILJCHILIC it b DA R AR 9 5 Bl e i, i b IX & /N
8 7 7 R AR LR 2 A A K ME A B, 45 2 /KO HEE (e 20 ETE WL R e e W2 ), SR FH AR AU D
M), A5 HUAE 5 JCHUAE 42 BEOR TR EL R AG (F1 : 1009% AR . F2 @ 24% A5 HLAEFN 76% FLHE IRt . F3 : 48% 4 Ml
HEFN 52% FLARTRAG ) , BF5E T Bl k-5 4 LG LB E bt X 4 /N 22 R R %38 K M) I RICR S i A e 24 000 A 5
o AHLICHUBCHEREAT SR HEEM A, 0 IR AL i L) R S 2 3 s P AR5 R R R Ar G2 .
TEFE P REME W1 50T, F2 F1 F3 40 38 A FERE P2 88 F1 AL FRER 25 12.0% ~ 28.6%; 7 BREME W2 &4, A Hl
JIES A2b B 1 /N 22 FF R 77 S R R 16.6% ~ 31.8%. FEAHIRIEBE AT, 30 F2 F1 F3 AL BRAHXT F1ALBE, & /N7
RAE B, AR S A BRI S T 12.8% ~ 404%. 11.9% ~ 36.5%. 13.0% ~ 31.6%; #H
A HLICHLECHE Lo ) (F2 R F3 ), & /N3E 5 B W2 b HR 45 Fh 0 W) 46 bs o T 78 20 HE I W 4k
F110.0% ~ 28.5%. A HLICHUIEACHERENS W m AR 42 HHm SR &=, fEMFEEBRAT, 750 ~ 100
em )2 3 AR FEAN S A i 4 BIAL F1ORI P2 AR BRI I T 66.4% ~ 76.4% I 1.2% ~ 13.9%; A [RA HLICHL Lt
™ (F2HIF3), 760 ~ 100 em )2 W1 AR F1, F2. F3 H3EMAR S0 5T W2 405 15.1% ., 9.9%.
19.9%. 48% FLNEAN 52% A HLILFELHG . 5 BUEME (50% ) Ab PR IZ IR0 4510 T & /NEZ 7 i A0 e A 7K IR 4 2
2
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T, BT EA T C T A e RE AR A 1 AT
FEVKREBE R ROF IR AT, T+
LI BBt S R R R s ek A 4545
—E L FIR > T A 2 A i, IR RERS
VRIS K S ISR 70

R, RTAYUIEICHLACBCHE T TP 7t 5 Hh
XA/ NI R AR R A BRI e A — &
SIEIWTFEARIE , 5 G THE L S5 i RO AR S T4/
A2 S EE R ON A — RV ARE, (EERT
PIEARB GRS TA/NERE R K E 7 R R A
RE MR EA Rt — P05 . AWE5EE
T BCE AR HE B AT HUICHLAEBCHE ,  7EA R AP K
IR, WA HLUCHLBCHES = SRR 5
WX L/NERER TYRERE., i AR
15 R WOSOR IR B L, B e —E A
KET, RSP HIX A/ N P BT LG
PLRNEECLL, Sz ae/INA W e = K A4S IR
PERLA A

1 #REFE

1.1 SR IX AL
W% XA T 7 5 A b X A7 2 i Aol Pk s

X PHAL R MR K2 (34°16'56” N, 108°4' 30"
E), %k 521 m, Z4EFHREKE 600 mm, FEK
WENSIAY), FEEPERE (791 ); £
I ZE KR 1440 mm, S8 KRR IR A 25 XU
WA AR 13°C, H BB E Y
2196 h, LRGN 169 ~ 200 d. 56 A H] 2 2019
A 10 H Z 2020 456 A, 56 R % AR H EE FIRE
KEWE 1, 0 ~ 20 cm 2 FEATEFR ILE 1,

80 80
= FkE 20
0r o L
® AR 160 ~
40 + o £
Qgﬁo g
5 20@% 200 £ =
[ORPARS Q ORGP RN i
S (R4 K ' Soc
= %:’;é%@g"%ﬁ’ &« &'(:': c»n"i,’&‘ @‘0@0@‘?&&?: 40 &ﬁ
- QR G
% oy %%ﬁéﬁwﬁﬁﬁgg“ 0
-20 20
—40¢ 10
ﬂmm, L T ||H11 '
2019-10-01 2019-12-01  2020-02-01 2020-04-01 2020-06-01

H# (4E-H-H)
B 1 2019 4 10 AZE 2020 ££ 6 AE/KEF

REeSNBMEESIE

&1 At LR

AP B A

el i CHIER/ S

HE K
(g/kg) pH (g/ke) (mg/kg) (mg/kg) (g/em’) (g/g) AR
13.1 8.17 0.97 19.97 173.35 1.4 222 HgE -
1.2 HHUES& REEHLIX BT (22 ). filEAL PR G R 5],

AHEFE 5 F AR 0 HUIE B 4 i R R A S 3R 5
AR Al 5Pk R H K m ], HEA
Sy T 45%, TEWIRSFT 25%, & FH R Wik
8%, FHEEWENCSLBET Ky 4%, HEYIE 5%, fAIKE
FERIK 3%, fHUERY ZFMIFF IR 1%, 35 1 o< s i
E 4%, BN 5%, FiRIFERZ 4 — R4
e, wME, Bvb. BB TZAM, BB
BHLFE. N, P05 . KO S50 792% ., 6.7%.
23%. 03%. EA&JRTEWET QU ESES
HEFREPRAE ) (GB 4284—2018 ) FIFRTE .

1.3 HEE

BHIA/ NG SR/ IMIE 22 S Gt BRI AL
AR 2 AR AL FE (W1 7850 HEBE AT W2 75
FEWEAL PR ) A3 R HLICHUIETR AL, RA 2

BRI HLICH LRt R & A ], g ML
H S BTN 6.68%, F#I8 20% W42 initda. Fl
AP AL ; F2 403U 76% TRAEFN 249% AHUIE;
AL F3 2 529% AR B RN 48% A HLIE, EdL 6 AN abFg,
3WHE, 18 /NX, FEAN/NX RN 18 m’
(4mx45m), NEEHEFIRE (N 464% ) . BER 5%
(N 12%. P,0561%) (¥ R4 ), itk h
Bt Z/NEREME (N) 1500 ke/hm®, BEAE (P,05)
120.0 kg/hm’, £A0BRENE CAHLUIEFIIRE ) . BEAE
HRFENEYI R FIRT T L3 PV SRR, 7E7E
YR AE B IR TRBIE . KA/ NZZ 4R T A2 )
AT B/ NXRIMEA/NEZ 16 17, 411 25 em, &R
J2& 187.5 kg/hm®, FEFPISIEIA 2019 45 10 H 1 H, Yok
] A 2020 4£ 6 H 10 H .
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R2 AENEREIEEMEKER

-~ p— TR ﬁmﬂiﬁ fiis *A ﬁmflﬂ N * EMJCHFZi N ARAE N U5 B
(mm) (t/hm’) (kg/hm®) (kg/hm*) (%)
Wi F1 120 0 0 150 0
Wi F2 120 4 36.44 113.56 24
W1 F3 120 8 71.88 78.12 48
w2 Fl 60 0 0 150 0
w2 F2 60 4 36.44 113.56 24
w2 F3 60 8 71.88 78.12 48

TE: A HLEHUILEHEAE B IR ZAS N R 578 225 kg/hm®s W1, W2 FEARITIIFES IS 43 313K 60, 30 mm.

L4 Wi Sk
LA.1 2N P il

FEAC /N I A B N T 8RR /N DX R A T BURE
ARG TRAEMT . W R, A/NXAR
FH 3 SO, SO WK AR A 22 At o F, JRAE
WK AR 2R . 0 BEAM T RERRAE & LA
105°C AT 30 min, SRJ5FHREIHE] 75 CHET 248
T, EL/INAZ R X b i 4 A BN X 3E
I e o FUARM 2 BUSA/IX 1T m® &)
ZAMYEH, ARRE T RHHRT, S5 A Tt
APWEAE, TR/ INE P
1.4.2  FEMREER & il e

W2 /INFZ I T R G R R o PR LA
TJa, FMEILE Y ZE, M BEER T  k
TPRRRAIFES , SRJG 4 1 mm BT, BB 0 AR
ik AR H,S0,-H,0, W ey R b i &, A
LR EAL (FOSS-2000 &) & B ERE S
o
143 HIEEAE R E

FEANZ PRI . BN, AR AR EER
0 ~ 100 em 12 15, 520 em H—)Z, HA
ARBR 3 R AL o KRR RN AR S FE S IR = N A AR
KA, KI5 1 mm i, 2 mol/L #Y KCI ¥ 1K =
P& - FAh AT E RS R
1.5 Bdmkbi 55500
1.5.1  FdEdstnitia

(1) REMZR ., iz Koy riti

MR A ZE IR (ke/hm?) = FERRAZ &0 x
TH

BRWEAZEBR (kghn®) = FFAEWIEF
T E AR - A E SR E AR W ;
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FAEWE B R E AR W (kg/hm®) = 5L
PR EWICE R - FRAEI R R ;

BRATAREBER (%) = BFREETRAE
it [ JAEIE TR E AR MR x 100,

(2) AREFMAEEITHE

AAEWMRE (kelkg ) = HRAR R /i
R

REFAHBE (ke/ke) = ¥k & / FKRA R
FME;

FNEA T HO% (kelkg ) = FPbi™™ ot / i/t ;

REWRIGEL (%) = KFbr A & W / FE PR
REWME x 100,
152 it

F Excel 2013 #E 47 %45 40 3 ] SPSS 20.0 ik
1552253415 11 Sigmaplot 12.5 1EE

2 ER5HMH

2.1 AHLEHECNES 7 BE BTN EE . A
0 O A =S

H 3R 3 AT, TEMRIAIHEK ST, SHETC
HUIEAHLE, A AL ICHLEC BB I 2 4 15 4 /N2 1)
Koo AR, TRE AR R A R AR e
KM, A/NZABEEE. TR AR R
ok W2 4b HSW AR B, WAL B Y F3 /N2 AT kL
e R, T HAb AL 12.0% ~ 28.6%; W2 Ak
LR F3/NZERPRL ™ ik B m KO, i T At Ad
P 16.6% ~ 31.8%. T H W2 kbBRAY F3 APk 7= B
ik 10488.6 kg/hm®, %5 W1 AR R = i 1
53%. {HZ7E W1 A1 W2 &0F F, F3 LB F2 4h B
HAE HLIEIE N 24% , kD= s AH RN 3E 0 T 12.0% F1
16.6%, AHUNELLFIE IR TR RGN, 16
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A — it B LA T, W2 b B A A A5 R RN Ty i 4
W1 ALFEA BN T 0.5% ~ 8.4% F12.9% ~ 10.7%.
TR AN A /N2 AT 8RO T E AT W i 5 )

BEAE FEIRS & /N BB . A RAORE R, TR E Rk
PR GRS A AT R
FANER , XAl ARG B E R

®3 ANIHERSSHRERNZNEERK, AREH. THENSEH0ZME

-~ po— (55N A R — Tk ek
(em) (4 /m*) (g) (kg/hm®)
w1 F1 6.3¢ 493.7c 34.5¢ 34.6f 7743.1c
W1 F2 7.3b 524.0b 36.2ab 41.8c 8889.8h
Wi F3 7.3b 540.7b 38.6a 44.0b 9957.8a
w2 Fl 6.5¢ 496.4¢ 31.2d 38.3d 7955.8¢
w2 F2 7.2b 532.0b 33.5h 43.0be 8997.9h
w2 F3 7.6a 586.3a 36.2ab 47.3a 10488.6a
WEMART (FH)
HE R NS o * s NS
it IE EL 5] sk sk sk sk sk
T x Al L) NS * NS NS NS

e [FAVEAE G AR E/NG FREFoR bR 22 5 2 (P<0.05) 5 *, =+ PRIFoR B . Wi, NSFRARE. TH.

2.2 AHLICHLECHE -5 5 BB 2 /N2 T A S

BIRaH AR RS2 5
I 4 a1, JFIEY NI E R R R

I 2 PR T T T S B 3, N TR A
RO B TR T iz RN % A A UIE o]
PRSI IS, W1 ABBRAT W2 AbFREY F3 A E
W ok, oA AR FRER F3 BRAR T 22.5% ~ 45.6%

1 21.8% ~ 50.6%. it W2 absiirh F3 A ZEhG
W1 AbFEH F3 4275 T 10.1%. {EARHE B 440F T,
F2. F3 WA LB T AR s BRI R E 2 R
H F2 Fl F3 A FHAS F1ACHE O R E s 50R 0 il e
96% ~ 9.9% F123.6% ~ 343%. 155 HHEESMET,
48% AN +52% FLIEXTF/ N2 AR R R R
iz HoA W R e R

F4 BNLNERS SRERNE/NEFEPRERRRRREIZZIN

THEMESRES Y HEME AR BRGEARKE RRFEBHR

Hi e RERHE (kg/hm®) (kg/hm?) (kg/hm?) (%)

Wi Fl 84.3d 62.0c 36.5¢ 36.2%¢

Wi F2 101.1¢ 73.7b 40.4be 39.8%bc

Wi F3 128.3b 90.3a 62.6a 48.6%a

w2 Fl 110.1ab 63.8¢ 40.4he 39.4%bc

w2 F2 116.4bc 78.9b 45.7h 43.2%h

w2 F3 141.2a 96.1a 68.9a 48.7%a

WEMAR (FH)
WA NS NS NS NS NS
Tt E A1) * ok ok * *
HEWESED x e He £ * * e *
— 117 —

| S |




| T T

——

(T

rhE SR 2023 (4)

2.3 AHPLICHLE I 5 5 BRHE X & /N2 A & A
e SEA

H 2 5 A, ORIE EGB YA HLICHLEC G S = i
THEBETT DL S RIS
A TEE IR 2 55 MLICH LB A Eb 051) 43 ) AS ) R 52 )
FENERZWNM, FIHZE, W1 AT W2 4b
Y F3 A R B ROK, HAbA R4S F3 %
£ T 6.0% ~ 27.9% F17.1% ~ 193%, 7~ [A] 1 i
W 5 A HLICHLBC it L) S 25 44 /N A B /R TR

Wk, HIYEI F3 AP SF2 4b 3 SF1 AN,
FRIE R 0 5 AN R R A RRCE, A5t
T, REMABCRERT 5.7% ~ 9.4%., HHLICHL
e it Eb A5 S 2 R Wi A& /N R A P2 R0R, 5 F3
HHE, BB BCR TR T 142% ~ 24.1%. Ht
AL, 5 SR I 2 M A /N R R BRI A
REFARCR, AYLTCHLECE L) B E R
UL IRSOR R DA S RO B, T B
EHM RN PR

x5 BANENERSSRERXT/NERZRKF A0

— - BAMAR B AREWIGeR REFHRCE RNBLEF=30% RIARE
i (kg/hm®) (kg/kg) (kg/kg) (kg/kg) (%)
Wi Fl 166.3d 0.6¢ 39.2e 34.4c 0.77d
Wi F2 217.5b 0.8b 44.2¢d 39.5h 0.82h
Wi F3 230.8a 1.0ab 58.4b 44.3a 0.86ab
w2 F1 191.6c 0.7¢ 42.9d 35.4¢ 0.80c
w2 F2 220.6b 1.0ab 46.7c 40.0b 0.83b
w2 F3 237.3a 1.1a 62.3a 46.6a 0.88a
EEMER (FHE)
T NS * * NS NS
i HE A5 * * NS s *
TEBZETY x A He ) * * * NS o

2.4 AHLICHLECHE S 7 SR BT -+ HERS A U
2 A PLICHLIE I 5 SRR T 2/ A2
HATHI0 ~ 100 em T IERE SR A 1E L. K 2
AT, AN R] TR Ak B BB 4% 52 ) 1 198 i A RUAE AN (W]
T ERY A, AR/ NI - R A R A
TE 20 em 1 JEAL, £E 40 ~ 100 em T2 FIHEMSA
FRHEB/NERGE . SRR IEAE L, A HLICHL
YL A A e =107 N [ ) = e L[S RO e =

E0 ~ 100 em 12 FHEEER & 2 IARIN F3
Ab PR SF2 AR SF1 AR PR, 70 ~ 100 em +
JZ F3 A SAH AR R i 0 B FLOFD F2 Ab BB T
66.4% ~ 76.4% F1 1.2% ~ 13.9%. W1 1 W2 4t 3
10 ~ 40 em T IR A A S35 45 0 ~ 100 em 135
1 64.2% ~ 70.3% F161.6% ~ 70.0%. 1E0 ~ 100
em 12 WA F1, F2, F3 H3EAAS RS &5
T W2 ZbFE 15.1% . 9.9%. 19.9%.

TSRS R (mg/kg)

0 10 20 30 40 50 60

(=}

70 0 10 20 30 40 50 60 70

THEREE (em)
g & 8

o
(=

100
(a) W1

~*°F1
—o-F2
—F3

(b) W2

2 ANEHNERESSHRERNZ/NELTHO0 ~ 100 om TEHERSHHIRT
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Bl 3 A HLICHLECIES 5 B Ve N A /N
B0 ~ 100 em HIEMES A MG L. HE 3
ATAL, S AbPRA RS AAE O ~ 100 em )2
TR G B TRE, HEMESALE20 om L2
RER R, 4IER A EAE 0 ~ 60 em 12
o Hrb W1 W2 480 ~ 60 em T 2SR
i 0 ~ 100 em 12 S A M 52.6% ~ 58.1% F

NS

0 10 20 30 40

41.6% ~ 61.2%., W1 Fl W2 4bFE + HERY S A1 #
PN F3 403 SF2 AbFE SF1 AR PR iadh, T2
(60 ~ 100 em) HASE RHRRE EZE (0 ~ 60 em )
HRFFFE. WIALBEFL, F2. F3/890 ~ 40 em )2
il AR BB A W2 #4338 2.3% . 14.8%
13.6%; W1 AbFRAE 60 ~ 100 em + 2RSS A S &5
FURT W2 b3 37.2% . 3.2%. 29.3%.

)

e (mgkg)
50 0 10 20 30 40 50

THERE (em)
3 5 8

e}
(=]

100 -

(a) WI

—-F1
—-F2
—F3

(b) W2

3 AHENERS SRERSZE/NERHA 0 ~ 100 cm TEHER S IS

3 3t

BWEoR &, A HLICHLAE Bt RE 0% 8 1k 4 /N
PR, WY TR E MR L TR
a5 OV R B, A HLTCHLIE L R 4R i AN
MR GG R AR IR, S EY) i AR
R, ER—HEIE T, W2 AP /N R
R HAG R Z AR T W1 AR BEAT 3 it s AE AT
PIHEBEAIE T, AHLEHLECEXT /N E K . B
ROEEL. TR EM7EA RELmN, KRIHK F3 4
FESF2 AL SF1ARF, W2 40 B F3 kKL 57 i fe
B, 3K 10488.6 kg/hm®, ¢ W1 Ab #1 b 7 5 7 i 4
Y 5.3%. AWFFREREY, 1 50% HA HLIE
AR TR R, RN R OR
PGSR 25 R, FEARF AR AT, 50% /Y
AHUIE R BE W IE ACE R GKAE — /NAE Rk ™
2 TEARRRSE L 48% A HLIEXS N A KL
Ko U R A, 1R 2 R 22 Stk 1 S A FT g
PURJURP: — 200 i 808 g . -3 b ot
LHEER; TRRBH X AREEARR, BRK.
SMEAFAEZE S = BAEYAIE 7 X A =R
[F; PUS2A WL B o B A R o

UGS IR K ORI T R R B, AL
TCHUIE BC it HoAth A 3 R A2 A 208 55 13 LB AN

GUREB O R JEVEER U XK AR S A HLTEHLIE IR
WEIRIGHFFE & PL, 20% (K47 HLAE AL BEAE 4% i K R f
HREGERRK, ARG EY, L&/
A0 5 R WA I SR s B F3 Ab
P SF2 4hBE SF1 AR, HAE = HEB AT, 48%
HHUIE +52% TLNERE B E TN TG A &R 2
TR EEE 3%, S F3 Ab B AT DU kA& /N TF
IR AR MR 2 R, e ay -
SRR AR, A Y LA LGB FCie 5 A= 7 A
S B R HOK Ay B A R TR AR K R AR
Ty A B L kR i AR RS 2, T4
FEY Tl KA R B, A LR A L)
iw, BEFSMNAR, AR FEYIEREK;
AYUE LB, AT R R Rk, AIEsE
BARARFN R AR, 48% A HL
JEAb R X A /N TR R RS AR AR e fE . X Pl g
HAgeh T MAMAR . AR RE. EgFh

T K,
it AR T Y R AR R ORI,
TEE RS A PGB AL B T A S A & i
) AR B AL B, XA 1 LRk P A R A T
SRS, W R B MLICHLAE B At 38 i T 4 e
ARG, S AR A, W1 M w2 kb #
T RS A RN F3 A F SF2 403 SFL b3
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Ffas, HIERARAE 20 em L2 BB, 4K
A TR S EAEO ~ 60 em LEN, FJZE (60 ~
100 cm ) HIEMSAZHR R E)Z (0 ~ 60em ) A
JFRBE, ZRBEKMEE - ER)Z AR B IRZ
TR, HEAXFENMAERZE. Bt
FEEE SRR, A HLICHLIEECHE 7T LA P8 18 B
AL, EEMEYREYE, iR ET E
A0 A HUICHLIE FC bt AT LASE A LA TE 3 0
SRR, REREMARCR, WA RERK

4 it

A HLICHLBCHE 5 =7 BB T LARH AR iE A /N Az
AER AT . T R R B SR AR A R
REFHR, TE 52% TLIEF 48% A HUIE K 75 Gk
(50% ) AbBETR, & /NZ 19 5 SR AR ROk R ™
HIkER K, TR RBE RS R 12801.8 ke/hm’,
FFRL B 5 55 15 10488.6 ke/hm®, 75 E R 45 &4
PUIB AL FEREGEHE B /N B SR B A R 1 i
AR, PRI AR R, T
Fhredg, Rl S AR EUIE A 8508

A HLICHLAEC -5 = S nT A 254 0+ 458
JREAA SR, H RIS 20 om + 2655
K, PEm BRI R, Ty - i,
IR TE N RV R 2% A AN [ Ee A9 ML TE LI T
WIS FI AR R IAR, FEIEPEEREH
HAZES, (2P AT RS R
Fl .
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Effects of organic and inorganic fertilization and deficit irrigation on winter wheat growth and nitrogen utilization
efficiency in Guanzhong region

OUYANG Xiao-feng" *, SU Shun-shun’, FENG Hao" > *, WU Shu-fang" **, HU Ya-jin" *, CHEN Ji-fei" > (1. School
of Water Conservancy and Architectural Engineering, Northwest Agriculture and Forestry University, Yangling Shaanxi
712100; 2. Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources,
Yangling Shaanxi 712100; 3. Key Laboratory of Agricultural Soil and Water Engineering in Arid Areas, Ministry of
Eductation, Northwest Agriculture and Foresiry University, Yangling Shaanxi 712100; 4. Beijing Liangxiang Lanxin
Hydraulic Engineering Design Co. Itd., Beijing 102401 )

Abstract: The effects of different proportion of organic and inorganic fertilizers, combined with deficit irrigation, on
nitrogen accumulation, transport and utilization efficiency of winter wheat, soil nitrate distribution, etc. were studied to
explore the suitable proportion of organic and inorganic fertilizers and the corresponding deficit irrigation for winter wheat
production, and provide scientific and effective water and fertilizer management for high yield of winter wheat in the region.
Two levels of irrigation ( full irrigation W1 and deficit irrigation W2 ) , three proportions of organic and inorganic fertilizers
at same nitrogen level (F1: 100% inorganic fertilizer; F2: 24% organic fertilizer combined with 76% inorganic fertilizer;
F3: 48% organic fertilizer combined with 52% inorganic fertilizer ) were set up. The results showed that the combination
of organic and inorganic fertilizers effectively promoted the crop growth, significantly increased grain yield, nitrogen
accumulation, distribution, and transport after the flowering period. Under W1 and W2 conditions, the grain yield of F2
and I3 increased by 12.0%-28.6% and 16.6%-31.8%, respectively, compared with F1. Under the same irrigation condition,
the nitrogen accumulation amount, transport amount to grain, and nitrogen production efficiency of F2 and F3 in maturity
period increased by 12.8%-40.4%, 11.9%-36.5%, 13.0%-31.6%, respectively, compared with F1. Under the same ratio
of organic to inorganic (F2 and F3 ), the nitrogen absorption and utilization indicators of W2 were 10.0%-28.5% higher than
those of W1. Combination of organic and inorganic fertilizers significantly improved the soil nitrate nitrogen content of different
soil layers. Under the same irrigation conditions, the nitrate nitrogen content of 0-100 cm soil layer of F3 increased by 66.4%-
76.4% and 1.2%-13.9%, respectively, compared with that of F1 and F2. Under the same organic and inorganic ratio ( F2
and F3 ), the soil nitrate nitrogen content of F1, F2, F3 under W1 condition at 0-100 cm soil layer was 15.1%, 9.9% and
19.9% lower than that of F1, F2, F3 under W2 condition, respectively. 48% organic fertilizer mixed with 52% inorganic
fertilizer, combined with deficit irrigation (50% ) treatment is the optimum water and fertilizer management for winter wheat
to obtain high yield.

Key words: winter wheat; combination of organic and inorganic fertilizers; deficit irrigation; nitrogen transport; nitrogen

utilization efficiency
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