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CF et 1 SRR fe R B, & /N kT
W, BEKART IR FEEHIHE K ER A T HES
WK, BRTE T RR &Y. RAEE T K
SRR, A BRI HEEFH K B, WIEARAIE P B A
B PRI T2, $R MK R 208 (WUE)D
10.0%~50.0% . 4 K BRKHEBE 450 R, #&AT+ 1%
K AN AR KRR K I B R, 5 SRR E T
50.0%~80.0%, 7873 F & Al LI K& &N ™
xR Rz L BT EoR, 20t 80 HEARE S,
AR AP R B T B R T, — AN E R IR
it ol 6t = 3K B R B 0 23 e a2 AR
FAEZMT, PURBA/NESFFK R 1.0 mm,
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REFIRIZ AL I FKEEZR AR E, H
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CH58 fHLk, 0~100 cm LEFKHEFEEZRAK, H
HIBEHAINT 100~200 cm 2RI KIEFEE. &2
T RAFTAEdE A /NER R T AL, SR Z 18
K R i e

COIN ) Gk b A AN il B B D
T FH 7K A A b ST B 38 i X7 56 7K % 905 e A
s A s . VFR TR, &N A RREK
REPEARAE UK 22 57, ARG T FE /K I 25 22 S AT s ) 4
N7 P TR BRI ARG 5D o DU e 1) S 1] R
KWL 2 NE/NE P, W 3 KA, E
ot HERRIG AT 7T 4N B EFI B AE L Z K
THFER, [ IFEAKI 25 22 S AN R R, DL
WM IR R I AN SR B8 K X A& N 22 e
BRI .

| RS

1.1 i3 X5

PRI T 2020—2021 FAEW A0S A7 5 T BEI X
XIZF AR (114.82°E, 38.00°N) HEAT. 56 X &K1
T REERSME, 1991—2020 4F 30 a SR iCHD
TNy BINEBAERKBFYEKEN 121.3 mm, H
PR 8.2 C. WRIGIX IR A NPT -,
0~200 cm +ZFHABUREN 1.4 glom’s FEATIE
1) 0~20 cm LJZEHLUFREN 16.5 gkg, EHEN 1.1
g/kg, BUARE RN 102.2 g/kg, HABE N 10.2 g/kg.
RN 187.0 g/kg.
1.2 G RE

BRI i BRI R A e 6002 (CM6002)
MIFPL R A2 4399 (H4399), CM6002 /i Fi
HE N TR B R E , PRt A& E
FEPEFIRRE P . HA399 it B VAT AL R ARERL 7 Bt 54
RN FFTIR T, KK BN
1.3 I

IR MR R X WA, NPy a2,
MELEEX, 2 KF7708 CM6002 i AAT H4399
aRf KL RN, MEERIX, 3 AKFES
WAL T WIAREK (W0, FEHE-—/K GRATIIRE
Ks WD) FIEZFE K Or BILESR T AT e 30
K, W2), FREEKE 60.0 mm. 2 NMARILHE N
6 MbHE, MAEER 3K, HLRE 18 MR/
X, SANXEBN 45.0 m’.
1.4 HEEERER

AT BORBOGR G REFT A fEIE L, /N2 A tE H I
Wi PR 25 (541 N 46.0%) 521.7 kg/hm? . BEAE (P,Os,
46.0%) 260.7 kg/hm®> AL (K,0, 60.0%) 199.9
ke/hm®. BRI IE 4 3RV A R AR, WO Ab A

BEAS BRI, W1 ALFERAT W2 ALFE AR 50.0%1E AN
JEHE,  50.0%1E IB RELE SR T HH RN o it S AT J5 e b
3, T 2020410 A 11 H¥&F . #EHT 0~200 cm +
2T AR A KRN 31.6%, H3EI K E N 631.4
mm. BEANAEF IR, S AR /N X H A R
it 76 A8, b R e A IR B AR A S it
1.5 MEmMB 575
151 A FMERS 405

1991—2020 4EH1 2020—2021 4FE& /N K2
SRR RS ONTER e/ TP JERE Bl S
1.5.2 3B AaKE

IR RS KR BB, ZNEEKY
A1, SR L ASTE 0~200 cm 3T By 2R
K, 20 em N 1)E, 25T HRRT. B,
PWATHA TFAEI . BERI . AT . RER TAE
SN G, st R, RO S, T
105 Co&MF FHENATHREEE R, We T L.
= i at & S SR

R E S KR= (L E-T R /

(FLEE-FHENE) x100% (D
THARFAE KR =TI R A KR AR R, (2D
1.53 LK EH£E (SWD)

T KRR R N

SWD=YIL, [“2], (3)

Xy N B HEAERRE (gem®); H NS
JEHIRERE CemD; 0y F1 O N3 i =3I By i
BRI HIEFESKE (%), ETHRERE S
BRoRs n N30 R E 5
1.5.4 X2 EH#K=E (ET) FoRo5H A %FE (WUE)
KNSR BB BYRIFE K &R F K P
ET=SWD+I+R-R;-D+CR, (4)
A SWD AU B IERKIEFE R (mm)s T BB
WHIEE/KE (mm); R NEENE/KE (mm); R;
A B LT AC e . (mm); D A4 0~200 cm +
JEHIK B E (mm); CR A FE/K S 2] 0~200
cm EEAFKE (mm). HTFREXAHAFHE, +
IR BEAEE W 5K TT K 5y
T, B, R ZBEASTE. BT iZHL X R KA
R 40.0 m, HAEA A E HIBA KA KT FK S 3
KIEFE, F D F CR WA, 2 (4) ArfEfn:

ET=SWD+I+R. (5)
KSR R
WUE=Y/ET, (6)

e WUE K FIRRE (kg (hm*>mm)); Y A%
INEEFFRL B (kg/hm®) s ET 44 & B FE /K E (mm) .
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1.5.5 AW EAFTHRREE

TR AR ARSI 53 e b4
AR, BAHEES 3 K. RSN DNX %
A ACRYERIME R 20 #K,  FFAEIHAN B 00 ) e B
AR 20 PREZE EIUIAERR IR S, BT 105 C
AR AT 30 min, SAJSTE 80 CHMTFRFA: T HE
TRERE, WESHEARN TR REE.
1.5.6 2k = ZAMAEAF

WORTHGT T8 /N X U 2 25 /N X RS T AR R
PSR A RS, AR ESEE 20 B, HHEAE
YRR SR A S BURE SRR IO RERR, TRE T
Ja kL, FHT-IE TR E . e i BENLIEEL 2 2%
500 KifEh 2 NFEAR, MERiE, 2 AR ERZE
EFRLL 2 AR E RN -FME, WA /NTEET
5.0%, B 2 Oy AR IR TR & WSR2 it
5.0%, NFEIEEEE 3 4 500 FiFEARRR R, ¥ 3 4
FEA A 2 40 3 AT B AR N R R TR & o AR
AN ISR 2.0 m? KRR, BiRL. KT S FREUR &,
TH L B T AR A S bR AR

1.6 Geitoth

1 i} Microsoft Excel 2019 il IBM SPSS Statistics
25.0 FATHRE R Z ST (ANOVA), TE 5.0%HIHE
FKP B, RAXE 2 EA LU AL HL ] 1 35 22
FriAT B EMEEFAL (LSD ¥%). #|H Microsoft
Excel 2019 A1 SigmaPlot 14.0 %

2 BERGTH

2.1 &INE 20202021 £ KEFEKEMSET

BANZNERERK TSGR R KBRS
L 1,2020—2021 FF 4 /N AE KRR KECN 75.0
mm, ZIKT 1991—2020 FZFFHFKE (116.7
mm). FEKFERAELEREF—R T, 1X60.6 mm, [
A B HEBFKER 80.8%, Mk —H1eiH. Fle—
AAEARI PR K E 208 4.3 mm A1 10.1 mm, &FHK
T2EPHME . EXFEMAREZRAT, SEFHARE
KT WO b3, &/NEAEE NS EZ T R .
2020—2021 &/NEAAF M HFEEERN 93 C,
B =T 1991—2020 F 24 F3IRE (8.2 C).

&1 19912020 4= 2020—2021 F & A A K FMERKEF B -F AR
Table 1 Rainfall and daily average temperature of winter wheat from 1991 to 2020 and from 2020 to 2021

AERET EA FEAH— 1 4 PO HI—IT L) TFAEH— R ) LEEM

1991—2020 53.2 27.0 36.4 116.7
F% 7K #/mm

2020—2021 60.6 4.3 10.1 75.0

1991—2020 12.0 15.3 21.9 8.2

H PR/ C
2020—2021 14.7 15.6 22.5 9.3

22 FEMBETENEHIEFRREKENTHITIZ

AN A b B A /N FE 5 AR A R SRR R S K R AR
R E 1 Fon. BEEEE R, SR
TR KR 2R AR . 120 cm AR
+ 2 IR AR S K AR A B A AR LR B RN,

A
S W J A F M
20 .
20 PREE IR Z %
s 0.0~10.0
60 11.0~15.0
16.0~20.0
80 . 21.0~-25.0
g . 26.0~30.0
@ 100 . 31.0~35.0
ik 120
H

140

160

180

200

(a) WO+CM6002 4h3%
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VLA N AR K EERE 0~120 em 12
W1 ACEE T3R5 HA . W2 A3 T4 A e B AT 1
K, LHOKSERRN R, A KSR R
JEEAR T WO b2,

I 34
S w J A F M
20 ’
“ k%
s 0.0~10.0
60 11.0~15.0
16.0~20.0
80 . 21.0~25.0
g N 26.0~30.0
.@ 100 . 31.0~35.0
1% . 36.0~40.0
K 120
_H
140
160
180
200

(b) WO+H4399 4b3



DU S5 ANIA] SRR O 4 /N2 R K I 828 A B 7= e PR 52 1)
B 01 i 11
S W J A F M S w J A F M
20 ] . 20 . \
20 AR K% 20 PR B K ZR %
m— 0.0~10.0 —0.0~10.0
60 11.0~15.0 60 11.0~15.0
16.0~20.0 16.0~20.0
80 m— 21.0-25.0 80 m— 21.0-25.0
£ . 26.0~300 £ m 26.0~30.0
& 100 m— 31.0-35.0 & 100 m— 31.0-35.0
® 1% . 36.0~40.0
120 i 120
H +
140 140
160 160
180 180
200 200
() WI+CM6002 4b3 (d) W1+H4399 b3
A 44 B 3
S w J A F M S w J A F M
20 ‘ - e 20 ‘ -
— R ACE HBLER %
40 - m— 11.0~15.0 40 m—0.0~10.0
16.0~20.0 11.0~15.0
60 1 —21.0~25.0 60 16.0-20.0
“ m— 26.0~30.0 %0 m—2].0-25.0
£ a0 8 m—26.0~30.0
R 100 f—36.0-400" 5 100 m— 31.0-35.0
® ® m— 36.0-40.0
Ik 120 Ik 120
A A
140 140
160 160
180 180
200 200

(e) W2+CM6002 4bFT

(f) W2+H4399 b3

VE S BRI, WA, TR, A FFAEN, FOWERM, M Y.
B 1 ADNEAFH 0~200cm £ EKRBEKEMGTIL

Fig.1

2.3 FNEISCE T Z/NEHRFEKE RFEKER
R 2 Al%1, CM6002 &4k & HEFE K& .
g KRR R 5 R FE K & 1 B A & K o ik
A N T HA399 & A, 1M /K 2 ATHEK 2 & 2
FE/K B LB U MK T HA399 b, 1H 2 A Stk 2
FYIARIBENRZ K. AFEALELE L, CM6002 (i

Soil water content at different growing stages of winter wheat in 0~200 c¢m soil layers

FhFT H4399 & Fh i) T /K E FE & HIECOKEFEE
LK E S SFKER BRI WO A >WI
AEPE>W2 Ab3E; BFEKE. BEKE G EFKEM L
BRI W2 AbH#E>W1 AbFE>Wo 43, H wo
AFRAN W2 hbELZE SRR . kel W, KRR
T4 i 2 /N0 BRI KRN B 7K R R FH 26

%2 2N EEAAKERALALKE R

Table 2 Composition and proportion of water consumption of winter wheat

K AR e 7K e K
TEK AL A SAEKE/mm
$fH/mm LEA51/% 0 H/mm L f51/% 0/ mm EE1/%
CM6002 305.0a 80.3a 75.0 19.7ab 0.0 0.0c 380.0bc
Wo H4399 290.5ab 79.5a 75.0 20.5a 0.0 0.0c 365.5¢
CM6002 266.9bc 66.4b 75.0 18.7bc 60.0 14.9b 401.9ab
W H4399 243.4cd 64.3b 75.0 19.8ab 60.0 15.9b 378.4bc
CM6002 227.1d 53.8¢ 75.0 17.8¢ 120.0 28.4a 422.1a
w2 H4399 219.4d 52.9¢ 75.0 18.1c 120.0 29.0a 414.4a

VE Al SUBUR R NG R T 0.05 KTFEREE, TR,
24 FRIALE TR N EEBHERAFEKELN
B AL BEAN R A B B B K 20V MR SR ISR 3

PR o IRV — e BN A B AR K = K B B

Hr CM6002 SHFhFT HA393 S RP I FE KL 2505 7
1E 35.0%~36.7%- 41.8%~45.8%715 [FH WAL . 1E 3K Fh—
WATH, CM6002 5 A i) 3K R BFE K E

11
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FEKAE R B = T HA399 A, HL i ARk 31 2 2 7K

WAT—IFIEH, CM6002 i i) HIEI K HFER . FE
K E R KT H4399 Sl FAE—RMH, CM6002
dn AP AR KRR FEKE T H4399 LA, (HH
7E W1 AbFE R 2573 8 2 . CM600 f Fi e 4 B B (3%
F—3R D FAF G OFE—mRaJ) x5
AKIIFI B AR LG H4399 fi R L i, T 7E AR & w0 22
KT H4399 fhft.

WAT—EH, 2 AN SRR K TE R R Y BE
FEK SN FEAS, BrBgEKER W1, W2 abFE >
WO AP, FFfE—RE I, TIEROKE AR RN
W1 LFE>WO A3 >W2 4bHE, FEKENZRIN W2
AEFE>WI1 AFE>WO AFE. RATIHATAE IR K S
AP B K TEFEE PR FEKERG M, BAEK
THAOGEE 1 UOKIGIN T e — R SR K Y
FIH

A3 XN ESAFTUB LR REHRE, HKERIEKERHK

Table 3  Soil water storage consumption, water consumption and Water consumption model coefficient at each growth stage of winter wheat

HRT— 1 WA—IFEW] FFAE— Y
HEKAEER A EE 50N J3i FKEE RHEIPOK B FOKBE Rk J¥ie FEK I
WEEE/Mm  JKE/mm 2% JHFE A/ mm 7K &/mm ZHU% HFE/mMm  KE/mm 2%
CM6002 73.2a 133.8a 35.2a 134.1b 138.4c 36.4b 97.7ab 107.8bc 28.4ab
wo H4399 54.9a 115.5a 31.6a 162.1a 166.4ab 45.5a 73.5bc 83.6¢ 22.9b
CM6002 73.2a 133.8a 33.3a 83.3d 147.6bc 36.7b 110.4a 120.5ab 30.0ab
Wi H4399 54.9a 115.5a 30.5a 108.8¢c 173.1a 45.8a 79.5bc 89.8¢ 23.7b
CM6002 73.2a 133.8a 31.7a 83.3d 147.6bc 35.0b 70.6bc 140.7a 33.3a
w2 H4399 54.9a 115.5a 27.9a 108.8¢c 173.1a 41.8ab 55.7¢ 125.8ab 30.4ab

2.5 ARILET£E B &L RBKIEFERR

4 1A, K/NEFKEERE 0~120 cm +
2, CM6002 Al H4399 FiFH{E 0~120 cm )2
TR FEE DB 0~200 cm 2 KIS FERE T
77.6%~79.0%. 80.7%~88.8%.

WO 4T, 4 80~120 cm HE4, HAKLE
3R K FE R N CM6002 AT H4399 &
i, 7€ 40~80 cm Al 160~200 cm + 2 f Fi 6] 2 ik 5|
BFEIKF. WL ALFRAT W2 4 FR R, CM6002 f§hfh(E
0~40+ 80~120 cm 12 T3P /KHAERL T H4399 &

Fi, HAE 0~40 cm T EMZERIAREEKFE, Ui
H4399 St Ff 5 R T W 3 = 388K 535 T £E 40~80.
120~200 cm +JZ CM6002 /i Fl () = 3 7K 4 € = 1)
m T H4399 §hfd, HAE 120~160 cm + 2§ A 2 5
B3, LB CM6002 /i A B TR ISR 2 35K 4y

BRI K RE R 5 A T K R T G o T 9
DRSS, Hrb CM6002 SFPE 0~160 cm 2,
H4399 S Fli7E 40~160 cm + 2 i 3 /K IH FE B 25 57
2, Ut BN B L EAK T 2 SRR 160 em
DA b A 2 g K R A

A4 K EHBA— R I 0~200 cm £ E A LIE KB 5

Table 4 Distribution of soil water storage consumption in 0~200 cm soil layer of winter wheat from sowing to maturity

T RRE em
WEK AL 3 s 0~40 40~80 80~120 120~160 160~200
Hff/mm  WH%  BfEmm A% HfE/mm Ee1/% Hffi/mm  WBI%  HEmm %
CM6002 75.1ab 24.6b 77.3a 25.3a 85.0ab 27.9a 47.8a 15.7a 19.8a 6.5b
W H4399 71.2ab 24.5b 67.0b 23.1bc 96.3a 33.1a 44.1ab 15.2a 11.9b 4.1c
CM6002 68.1b 25.5b 65.9bc 24.7ab 76.8bc 28.8a 46.2a 17.3a 9.9b 3.7c
Wi H4399 75.8a 31.1a 61.1c 25.1ab 79.3bc 32.6a 18.5¢ 7.6b 8.7b 3.6¢
CM6002 57.6¢ 25.4b 51.2d 22.5¢ 67.4c 29.7a 31.9 14.0a 19.0a 8.4a
w2 H4399 70.5ab 32.1a 42.1e 19.2d 70.7bc 32.2a 17.7¢ 8.1b 18.4a 8.4a

2.6 ZINEEBRIEIFE B EEIX HIEIKHEFER
=5

Bl 2 A E RH GEF—IH e 3D A F 530 OF
Te— B &b FE I8 (0~120 cm) FITR)Z
T3 (120~200 cm) TIEFIKEFEE DL 2 AN S FP
BRI AEF AT 2 RIRroKEREERE ST
AF R, WX TR KRR E S G
12

WimTAEF, SoRpEA BRI, Z&NEXTR
JZ IR KRS RE 77 A8 58, 1% ] B F TR A 28 e A
Pk EED, RETIEEKBERL, TREH THRA
XPIR 2 438K 3 IR Ok

2 AN, FERER R ITIEHE, CM6002 il
5 HA4399 (A 0~120 cm 1 )2 13K W #E B EAK,
fH 120~200 cm +)Z IR KIEFEEE R, X%
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15 2 ANEEKAL B R (1 22 538 B B K TR fE—
A, CM6002 S APAHEL H4399 ShRE L2 FIR
7 LK FE R B, HAE WO W1 Ko kb
HNR R B E KT, KRB CM6002 i Fpa R T 1%

250
. Al
200 | a BCM6002
g b b mH4399
50 |
w®
=
%
4l 100
w
H
50 F
0
0~120 cm 120~200 cm

isid

(a) #EF—ITIEH]
ARG FRFRF— TR AR 0.05 AT T %57 8%,

B 2 & FAEAY—TF I AT — R IR A 2 A A

Fig.2 Temporal and spatial distribution of water consumption of winter wheat from sowing to anthesis and from flowering to maturity

27 FTRILETEEEMERTYRINESE R
R BTk

FH# 5 AT AL, CM6002 ShFf B Fi—H T 01—
FAEH . FFIE— B IA M B BT AR R S
H4399 iy, HAERTT—IFAE 2 AN SR 22 Sk
R EAKF. IR TV IEE . I8 KAL)
TTHRZEIEZR I HA399 fFh>CM6002 &hfh, TAE)a
T AR B0 HRL R DT R R R I CM6002 it ik >
H4399 Fhfl, Bl CM6002 & a] 3 hn &4 & b B T
VAR BB AL G TH R PR IG TTHR R, (HAERT T
YR [ FF R R (% 18 2 A

AR 2 [ L, AT —I e, 2 AN

AR B HTHXT 0~120 ecm + 2 3K T Ui, 380
FFAEJG % 0~200 cm + 2 K BT e, 4 ) 2
120 cm LA = E 7K BRI .

250
B
200 ECM6002
g mH4399
= 150
w®
=
%
il 100 F
i%% a
H
50
0
0~120 cm 120~200 cm

AbEE
(b) FFAE— R

FhEY BT 0 AR R R R IO K b B3 = A
FEKAEE, H 2 AMEEKACER A 22 5% FFAE— R
W, 2 AN MR LB BT B R R K 2
10 2 BN, (2 CM6002 Fh A% A 22 1] )
Z2 ik B 55 K, 1 HA399 b R ILREK 5 A HREK
MRS R, 2 NK M M ERARE. 1
T is 5 L 3 1a 26 O AT RL IR DT iR 26 2 I R
WO Ab3>W1 Ab3>W2 kb3, 185 T-45 Rk o1
BRFENFBN W2 AbF>W1 AAF>Wo 43, Ry
SR T BAVE K AR E T A6 )5 T4 AR 88 % [m)FF e
&, EARTICH TR RS .

RS AP EEETHPTOAREERTHRFHEEE, HEERAHEOTRE

Table 5 Dry matter accumulation, dry matter mobilization, dry matter mobilization efficiency and

contribution rate to grain of winter wheat at different growth stages

kAT o BT B A/ (kg hm ™) eI T BiEe s T BT R XKL ST /%
BRI PR HisE/(kehm?)  HIEE/% 1ERT e
wo | CM602 44746 8327.9 2673 4c 3648.6b 28.5b 57.7b 42.3bc
H4399 3667.92 6502.6¢ 1 645 8¢ 4508.1a 4432 733a 267
Wi OM002 44746 11934.7a 53922 2990.3b 18.2d 357 64.3ab
H4399 3667.9 § 498.6b 5236.4b 3038.4b 25.0¢ 36.7¢ 63.3ab
wy  CMOOO2  44746a 119347a 84633 1 164.4c 71f 12.1d 87.9
H4399 3667.92 8 498.6b 7707 4ab 1617.5¢ 13.3¢ 17.4d 827
28 AEICIET =8, FEMMERE WUERTZK  FiE3 7 REKF.

ANEHE P 8. PPN E R & WUE 17284
WK 6. FE. BORE. TR FRESIERYRINN
CM6002 S Fh T H4399 S frrkash, v ek # 2

TEZ KA, CM6002 FFhH P B E T
H4399 fhFh, {HZE R ARIA R EE K. AEKH
MHELEE, FEEEKERBEIN, 2 MR Ed SR
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ZRh. 2 AN WUE #5900 W2 b FE &, W1 &b
IR, WO A EAK, FREFEKBENS I B3 A/

F B M WUE.

k6 AN EFE. FEMREERKSA R HE
Table 6 Yield, yield components and water use efficiency (WUE) of winter wheat

K AL LYy TR /g F¥/(10%hm™?) TR 2 72 B /(kg-hm™?) K5 FI 2%/ (kg-hm ™ mm™)
CM6002 38.4bc 600.0b 35.8cd 6322.0c 16.6¢
WO H4399 36.4c 555.0b 32.4e 6153.9¢ 16.8¢
CM6002 40.9ab 765.0a 40.4a 8 382.5b 20.9b
W H4399 40.0ab 753.4a 36.1cd 8274.8b 21.9ab
CM6002 42.4a 868.4a 37.8bc 9627.7a 22.8a
w2 H4399 41.4a 803.4a 35.3d 9324.9a 22.5ab
3 ® FH SR RSBV, ZNERR FHIRE A

TSR, F—EKET, ke
FOKBRERALE, BFEEREE., miegl
WEFLREA, &= RS R K B R 5 3 TR
P AHEFTH, CM6002 ftFhFI H4399 fi i) 2 FE7K
BLREES, H CM6002 FFFHEL H4399 Fifl™=
I T 1.3%~3.2%, X5/ MMl 55A B
Fida R A & A B B BORE K 22 S 0 7 8 R s e 22
KT afkEERRRE ., ReE2SBIHRICA,
PUF A AR T AT IR K R, B
T — AR IR K & . A —3R T AR B K =
(PIXGINGERE T &N RIAEKS, R TRZMHE
W, HR T4 B FI Sh A Y AR m AT,
e CM6002 S FRFE XY B FE K A EL HA399 it Fil
Perm T 15.8%, & FEURBRR 20 th 20 = T H4399
P, x5 RE2 PR —8 AR, A7
H CM6002 fit P E— S B Be ke K R AT
M. Yang &M FEMEUER U, FFEEFEK
BZ A /NERFE R TRHRER, FEEFR &,
K, FFAEEREKESCN 10.1 mm, HEKFEK
KT 4.0 mm, &/NEWGEZT RMHE, CM6002
s P E 3G AR S5 FE K &, TORLI SR H4399 i Fhfe
w1 2.3%~5.5%, 5UMER L RAH—

TR B R A, AR BRI S 2 e
PR . ST R R, ERTFK R STERT
THR AR B s 8 R 3 EA G, e i AE
WhnAeRTROK B R E S S TR TR RE R, s
BAAFRLI DTk ZE . AW, CM6002 f Ff il &
AL SRR, SRS fE TR R E AR
R TTRR R IR T R, %4 R S eS8
B2 EE A FAR, R TR AT M
KIIVE LR

IR B ZERE KB %, A&/ N AT R 3EK
P8, TR B AT 16 390 2K D HE K R e AR
Fr &N m e Ra i o ARt K R
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200 cm, HEHTRERRE D, Bk A Tk R
FHFEMEERA 120 cm, HFEK EEHRE 0~60 cm
S 2, KB, KNERKEEEERE 0~120
cm )2, & 0~200 cm SB[ 77.6%, X 5y )
W s R —3. mEetIgia ), SR s
ROFIF 140~200 cm 2 (IR 2 38K o Bl 20
WFFE RN, [F—/K AT, PR =K e i
0~200 cm TR LEEKEEEE R ALRE, HILF
R AR T 0~100 cm 2 KRR, BN
7 100~200 cm RJETIENOKEFERE, PPERRE
5.7%. Kirkegaard i 5 BoRn, SAEZMET, &/
M 135~185 em )2 Z WK 10.0 mm 19 3K 5,
FPAETTIEAN 600.0 kg/hm®s AWFFH, P CM6002
at R BE S B T R JE K i W R
120~200 cm 2 W7 /K ¥ FE & B H4399 5 A A
20.7%~106.8%, A /7 T IR 7K I FE = 13 A H3k 15
FIPEBE T R AT IR

KNFZ M BFEKE, BT 5 MR LA,
S FTA A TR I SRR,
T AR R HEB I T B R TR
H1aREEdE, 97 H 2020—2021 L /NEEF
Wk K B e E w b, H 32 B A 7 3G P —3 T
], PRA SR 450 AR R A Fe it — P 50,
W 7 AR A FKSCHER N R 2R R0, A R4
SBRAS ] s SR HE K AR BT FE K . Rk
HEEE. R LK FIH BRI, 3 EAR
UF 38 F AN E B 7L 45

4 25 i

1) 5 6002 AT 4399 ) 2 N A 24
WISFKEERARE, EAFRAEGHBRMWFEKE
HRKER. S 4399 ML, ©F 6002 BT
FER—IRAT . T — A R K =, BRR T K
IR K E .

2) Z/NFEN IR OKTEFEEE SR H 0~120 cm



SIPRAG S5 ANIE] AR AT REBRAR A0S &N FEK I 25 284k S B R

T2, 513 4399 ML, 3 6002 K T #EF—FF
e 0~120 ecm L ZEW/KIHFER, 80T HFE— R
1 0~200 cm - EFKIEEE.

3) W3 6002 L A F A B i BORAS [ - 4%

JRWECOK B RS, B 7 AR BRI, ORI R
PEJE TR AR R 8 S H PRI Tk, Sl T e

PR
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Effects of Spatial-temporal Dynamics in Crop Water Consumption on
Grain Yield of Winter Wheat

JIA Xiaogian, WANG Shuo, FANG Qin, LI Ruiqi’
(College of Agronomy, Hebei Agricultural University/State Key Laboratory of North China Crop Improvement and Regulation/
Key Laboratory of Crop Growth Regulation of Hebei Province, Baoding 071001, China)

Abstract: [Objective] The effect of water consumption of winter wheat varieties on yield was investigated to
provide theoretical basis for selecting drought-resistant varieties to improve winter wheat yield in water-deficient
areas. [Method] A two-factor randomized block design was adopted, Cangmai 6002 (CM6002) and Heng 4399
(H4399) were used as the main treatments. Three water treatments were set for each variety: no irrigation in the
whole growth stage (WO0), spring first water (irrigation at jointing stage, W1) and spring second water (irrigation at
jointing stage and anthesis stage, W2), each irrigation amount was 60.0 mm. The effects of water consumption
difference in different growth stages and soil layers on winter wheat yield were studied. [Result] There was no
significant difference between CM6002 and H4399 in total water consumption, soil water storage consumption and
its proportion in total water consumption, but there was a great difference in water consumption at different stages.
From sowing to jointing stage, soil water storage consumption and water consumption of CM6002 were higher than
H4399, but there was no significant difference among varieties. From jointing to anthesis stage, CM6002 soil water
storage consumption and water consumption were significantly lower than H4399. From anthesis to maturity, water
storage consumption and water consumption of CM6002 were higher than those of H4399, and there were
significant differences between the two cultivars under W1. Under WO, soil water storage consumption of CM6002
in 120~200 cm soil layer was significantly higher than that of H4399. Under W1 and W2, soil water storage
consumption of H4399 in 0~40 cm soil layer was significantly higher than that of CM6002, but that in 120~160 cm
soil layer was significantly lower than that of CM6002. Compared with H4399, CM6002 decreased the pre-anthesis
dry matter mobilization, dry matter mobilization efficiency and contribution rate to grain, but increased the
post-anthesis dry matter accumulation and contribution rate to grain. The yield of CM6002 was 2.7%, 1.3% and 3.2%
higher than that of H4399 for W0, W1 and W2, respectively. [ Conclusion] Under the experimental conditions,
reducing water consumption from jointing to anthesis, increasing water consumption from sowing to jointing,
anthesis to maturity and deep soil water storage consumption were beneficial to increase winter wheat yield.

Key words: winter wheat varieties; water consumption characteristics; dry matter accumulation; yield
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