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1.1 R85 HEERE T
IR T 2003~ 2004 4F75 1 [ R 2% B 28 olb A A
SEUGUN(37°53'N, 114°40'E) BEAT, Z 347 Tl Ak i pp
BUP S, Je gt I 5, 2453 P R A 480. 7 mm,
{HEERT 7 AN, N ZEPFITZ0 0 100~ 150 mm .
MORL I B by 4 22 DX RS ik 4 22 DX O TR HE) 1 71
ARl R) 19 AN A5 8 5 i 7228 1 95 WL 264 5T
411,15 F 615, P4k 9614, B4 29478 5 2 5 \LP-5-3,
04-135. 1 5 11041 4185, 4§ 20, %57 47. K 134, K
6878 1% # 53,1 F 326K 6154; {EKALFE K] T FK
EREARBIS, FARS 3 FhAb s, THEK(TO ALEE) G 1
AKCIRATIL, T 1 AREE) 3E 2 K AR (3R 30 Ao fli— Bl
W, T2 AbEE), RERHEKEE 60 mm; ZNMX BRI R 4 m?,
FANXKIAG 1 m 47, 3 WEE, BEVLHES); bRk
5 em, 1780 20 em, 10 J] EAJHERD, R4 6 J1 R Ak,
ANZEREA T W BT B 204 mm, EAEF R 1951
~ 2000 YN IR S 117, 2 mm. P
I, 2003~ 2004 4k FKEN,
1.2 NEMBRAZE
T HEE AR, TR R e N AT A
2.0 m BARN HEES KRS 4 2HCE, B 20 em
— 2, R AN [ 2 0 g K AR Ak, SR KR
i ST SR 2 ol R AE I IFE K i TH5EA
A F AR,
TET = P+ I+ AW - Dr - Ge (1)
X TET— BT WA M S FE KR, mm;
P—— TEWA 6 N BRI 4, mms [ —— #EEK A,
mm; AW KAy AE— BE R TR N AR b i, mm;
Dr— HFELW, mm; Ge— ANB i, mm . B TP
TR A 2 R, R B, R AEIR,
B IK A S5 o FL A 35 AR I BV, % M X (1
FARATAE 30 m LAF, MO7E RS Hb X b R 42 AR 2 18
AR/, W] 2 AN
KOy R IR AT 5
WUE = Y/TET (2)
X WUE —— 7= WK F 1K 4 FH %%,
kg/(mm * hm?); Y— £ &, kg/hmg; TET—
YEYAE B W S FEK B, mm .
R BN A3 OB, IR, 0 5 TR
LRSI
IR I6 B K SPSS11. 5 BAFHEATS oM o 7 22
3BT R BEATL X 4L 1 B[R 25 26 2 M 22 o bR AR e
AN FERGE(LSD) s BRAEKRH ARG IE Ty ik, b ol 1)

(4T A AR ) 5 SR D BK 3 BE 25 ( Euclidean Distance) , %X
B VEbRHEAL e 4 ( Standard T ransformation) o
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21,1 ABERKEHRES

P BORERME R AN MR ZMR . B
W LR BT AR A BB I K 2 o I A D it ol i i
g 3k o A K S I TR, 5 R PR R
KFRo R 1A 19 MREE S ANAE T2 ABLAF NhRm
S AR I . AR 1 RTL, AN /N 22 S bk o 22
SR, PG 20,15 4 53 R 5L 110 BREEEAE 110 em
PLL, P 20 Bk IA 116,63 em, R FHERE. 3%
% 47.LP-5-3 M3 326 R {E 88. 96~ 96. 64 em, J&
T FE R B, f0 B 7228 1T 95 W 2695 5 2 S A
485 A KIE 8 T AT 80 em A AT, T IRAT S Fp,
LRy 2 5 UVH 75,77 emo b BRI BE 16 25 S R0k
35.04% o ILREEIHAZENT 1 F o Sl ok 200 L i
fitf, FFVREAT 0 A o ST AH ) bl A B .

1 RE/NESE T2 EREHT B¥S R B

ES T
Table 1 Analysis of height and ripe date of different

wheat varieties in T2 irrigation treatment

15 fh Fip B/ em S E s H-H
1 fiif 7228 79. 55 06-09
2 fi 95 W 26 78. 16 06-10
3 114185 78. 09 06-09
4 FHIE 84 80. 88 06-11
5 it 615 82.07 06-12
6 Wi 47 93.96 06-12
7 14 9614 81.59 06-10
8 P 4 294 102. 89 06-10
9 w24 75.77 06-09
10 [k 134 87.27 06-10
11 P 20 116. 63 06-13
12 LP-53 88. 96 06-12
13 04-135 84. 38 06-12
14 I 6154 103. 00 06-13
15 I 6878 104. 96 06-13
16 W # 53 113.11 06-12
17 13 326 96. 64 06-12
18 fiit 110 113.62 06-14
19 411 95.93 06-13
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Fig. 1 Analysis of the average water consumption of different wheat varieties
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Fig. 2 Analysis of the average grain yield of different wheat varieties
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Fig-3 Analysis of the average WUE of different wheat varieties



) Ak TR 4

2007 4

kg/(mm * hm’) o« WUE BRI R P54 9614, Pz % 294,
B2 S LP-5-3. JLrp ik 9614 (7K 73 R I 0% fe
fil&, R4 11.52 kg/(mm * hm®), (0 & # WUE (1)
70.31% o 7“4t 55 WUE AHRYES T R B, B3 0 IEAHK
(R = 0.96), 7= 1 & K A& 7K 4 R FH 200 %6 R 1 oK
%ﬁl 15] R

2.2 FE/MERMEIFEKE.FEFKSFBHE
E B R E B M) [

TR Z WA, AN [A) Sh FhoAT 7K 435 B (R REUR R FEAS
—FE, XF7K 435 BRI UK BE g T 3LRS k. G
Fp ORI ALHE) 1 N — BB g M .

M 2 T HN, AN ) A&/ 32 A AN A T S S R K
Tk B A K A REE V) 1R 9 5 A AR AR TR
2z it PP FE KA 1 BN A BT 25 S, A 3 R R AL BE 4
R, 385 2 SRR KRR B AR . M AS [H) 3 B A
BER [R) - s Bb ) FE K 22 S S AT, 19 A AR

BT LLF 426 95— R 110, % 47, F

4185955 2 555 8 AN dh e 3 RRREBLAL R T IHE
KA ZE 5 A B 2 7KF (P < 0.05), 5 B Bt A #E

T RN, % A ERE K R 0 2, SRR SRR K
REBEKSEAE MR 2 8 N 1 95 W 26. VG AR 9614 FI
04-135 S AP FEAK S T2 5 TO f1 T 1 IE B EH K (P
< 0.05), TOYS T1 ZMEAZERSEME B KA
ZFIE 8 5 nU 411 FIPGIE 20, T2 F1 T 1 JEBEALFE 2 7]
ARFEM S, HAS TO AP B2 55, BIUHKN
I 615 KK 134, LP-5-3 1% Z 53 MFE/K B AE T2
AEPE S OCT TO AR, T 1 AR BRI FEKE S T2 FITO
BAT WF . AL B HT U B, AN/ 22 R RE AK RE32
RIS W 8K, AT IS T ik kiS4 A B 25 0 FE K 22
5o AH AN ) SRR AE ] — 3E K 461 F IRRE K B K/ ok
B, ft P RDRE K B8 A A7 — i (A% 25 o IXFhIBEA%
2 e MR EUT AN [A) /N FE ot Fofo o] 9 R 1 0 S A AN —FF
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Table 2 Responses of water consumption, yield and WUE of different wheat varieties to different irrigation schedulings

FEK A/ mm
i b
T0 T T2 T0

fii 7228 398. 60c 460. 58 508. 744 6667h
iftF 95 W 26 429, 66h 458, 32 493, 96a 66981
Fi 4185 409, 8¢ 469. 96 501. 57a 5758h
AIH 8 %5 400. 81h 466. 29a 481. 524 7150h
i+ 615 399, 52h 436. 8dah 457. 44a 69044
W 47 405. 63¢ 443. 67b 510. 23a 5735h
P4 9614 406. 56h 427. 86b 487. 19a 5053a
Il %5 294 405. 51¢ 440, 81p 489. 66a 55484
w2 372. 63¢ 425, 38 471.25a 4957a
[k 134 398. 47h 436. 12ab 471. 79a 5732a
PH % 20 395.7h 460. 52a 515. 12a 5836¢
LP-5-3 398. 42}, 441, 494} 471. 68a 55254
04-135 422,79} 460. 41h 516.93a 6371a
[ 6154 428.23a 449, 76a 491. 47a 6465a
[: 6878 415.97¢ 456. 83b 495. 944 57041
1 53 418.79h 449, 63ah 498. 16a 5081k
i 326 401, 27¢ 463, 18b 499, 88a 5782a
iR 110 419, 63c¢ 461, 11b 518. 46a 60041
5411 388. 05}, 437.72a 482. 81a 63381

M ht/kg + hm™? WUE/kg* (mm* hm?) ~'

T 172 10 T T2
72414 7373a 16. 76a 15. 72a 14, 49}
7295a 6946ah 15. 62a 15.92a 14.07h
6629a 6665a 14.07a 14, 14a 13.31a
T415a 7378ab 17. 88a 15.91h 15. 36h
5894 6628ab 17.31a 13.47¢ 14. 50h
6316ab T019a 14. 13a 14. 244 13. 76a
49544 5139a 12. 434 11. 58ab 10. 56hL
5613a 5336hL 13. 69a 12, 75a 10. 90
5465a 5258a 13.38a 12. 85a 11. 16a
5685a 5373h 14, 39a 13. 05h 11.42¢
6633a 6300L 14, 77a 14, 42a 12.28hb
5430ah 5248h 13. 87a 12. 36ah 11.25h
58944 6055a 15.07a 12. 83 11. 72¢
6011a 6352a 15. 10a 13.37a 13. 04a
6392a 5394¢ 13.72a 14. 00a 10. 88h
6288a 6069 12, 16h 13.99a 12.20b
6079 6420a 14.41a 13. 12a 12, 84a
6514h 7258a 14.31a 14, 13a 14. 00a
6540h 69124 16. 40a 14. 94ah 14. 321

VE: BT PR EORAT SE AR NS 5 8 2 5 5% (P < 0.05) .
MNT] — 3 7K Ak B AN [F] /N 22 1) r‘“ﬁ%,'f},sz}ffﬁ
AL S AR EE R (P< 0.05), AiKES
FEREAE TOST 1 R T2 AR A = 58 4 fs i o 76 T O AL EE
oI 2 SRR, 7E TR T2 A EE VAR 9614
PEA AR AR e AN /)N 22 RG] TR A B £ o T A 19
ANy 5 2 SR TIK 961438 5 2 5AF
5 AN A X SRR P BRI, TEAS A BE AR BE R
PR B E LS, (P < 0.05); {E/NEE T W R

4200 mm Ze AT AR, ZK 3 A PR A ) 3 A
Fo %R H T R BRI AT, AN AT R AR .
VK B B I3 SR T R R . S K
5 722815 95 W 26 A1 K 8 5, XA/ EEAE A
WEEETO A4 R, P REFEMT T1 A (P < 0.05),

IFH T 1A T2 A= AT 3 78 e, BEWTIX K b
FEFE R B2 200 mm A2 A7 4FEfr, Ly EERERE 1 K2y 60
mm BT I8 BAG e i S R R R 110 At 411 X
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FHI) W UE AR o i W UE 4378 X5 N IR AR FE K &t o Rtk
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Fig.4 Diagram of cluster analysis of WUE traits
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about different wheat varieties
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FEKRP S &7 2 WUE 8 E 25, T M
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T-T2 ACRE, J& T 7% i WUE B 5B X 28 5 f s 2 —
SE IRFEAK B, B BE 78 20 R FE 7= Witk ), 76 /KA B3
60 mm ST IE B E i R WUE, &S TR e
53 Y AH SR AL T2 T RS T R T R X,
AT Wi~ R IX o
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55 I AR = WUE B4 X 28 Fh 2 LAt 411
¥ BEAEACIRA A X (1 R, AL LLE
X o FEAKBEAR, P2 B rp 2%, WUE 8w o X 28 5 b
R HAE ORI K9y o 8 T e WUE B, 3252
AT R Fe AR R K X

55 IV AONEE WUE Y IX AN FZ DU AR 9614
WAL 2 5 0 L A B U FE K AR, (H = RERTK
DR BAER S FLT 1, 1 RRNE, | T
WUE B, i FREK BEAR, X8 5 FPIE 4 176 46 5 4
PR B A O 2% A 11 AR S R, 1 R, T B
3 1 R

b T TR PRI 28 J6 B 2 B HE R S VR
A KA R B . Qi KO /D, ASREA = B i )
KA HEIK K 2 BAS s, ANUK Bt AR IR 2%,
PERRL R A TR . DRk, DI A 3 o AN
FFE B A R 25 A . 19 ANA/NEE S PIAE AN R 3E I Ak
HUR, YT B SP R R K P R K 40 I R AT
R W S AR 2 — A A, P iR 4 R
R4y HIF 2 44. 86% F1 42.18% . X T3 5 A [/
HZ Bl R B S S AT OQ0 T b T L R 1 45
FVTAR AT — 32 KR WA RIRE I I BE T 1) b 22 L
Bl 2R, AN (i) it e e A 3R VB R S R 1 484 o,
P K A0 ROCR A AT AR A o IEAS A K
B, 7 BRI K 43 A 288 e i, i A E — e K
YO, P UK R 28R AT — ANtk . B[R]
Fofr A5 S AL P P 988 K BRI 3 A I BOAS [+ o A1 ol
i 7228 Ff; 95 M 26 A1 K 8 S AEAE TOT 1 A T2
AEFR AR, P2 AR K 43 R T8 AE 19 AN b b s A2
TR FET L ARBER, i s, 5 T2 3%
A WE 2R, KRR BR . AR SFET2 &
AR, Pe ik B S KT, (HZK 23 R 20 3 Ak
PTG 3 2 5, W% 3 47, S FIE TOT 1 A T2
AEFR AR, P2 R K 43 R R B, i 5 2 5
FVGAR 9614« WCRHIIE B s A, HELIE N AS [R5
o KR T 7 0 T, T ik ke 4K 23 1 i RE AN
VR 7K (¥ 75 3R, XoF $2 v 2 A K o R A 40 1 R
(9 o AELKE— A it P RUAR IS T 1) DAY, T 2 2 4R
PRI FIGAUE . A SO I AEA B, 1 HLAS ) B iy
SR 25 S5 TR0 X R VR I FSE PR W B T 7 R BB K RN 2K 43
FIZ JUIRAE, JCAt AR 251 R G 2 5% e A P U
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Water use characteristics of different wheat varieties

and their responses to different irrigation schedulings

Dong Baodi"’, Zhang Zhengbin', Liu Mengyu'”, Zhang Yizhang’, Li Quanqi', Shi Lei"*, Zhou Yongtian"’
(1. Center for Agricultural Resources Research, Institute of Genetic and Develop mental Biology .
Chinese A cademy of Sciences, Shijiazhuang 050021, China:
2. Graduate School, Chinese A cademy of Sciences, Beijing 100049, China;
3. Faculty of H articulture, Chiba University. Matsudo, 271- 8510, Chiba. Japan)
Abstract: In order to study the water use characteristics and the responses of the different winter wheat varieties
to different irrigation schedulings, a field experiment was conducted on Luancheng Agri-ecology Station of
Chinese Academy of Sciences between 2003 and 2004. Nineteen winter wheat varieties with different drought
resistances were selected to study grain yield, water consumption and water use efficiency under three irrigation
treatments. The results showed that there were significant differences in yield, water consumption and water use
efficiency among the wheat varieties. The WUE and grain yield of Shijiazhuang 8 were increased by 42. 18% and
44, 86% respectively, compared with those of Xinong 9614. Based on the results of cluster analysis, these
different varieties can be divided into four types: high yield and high WUE type, middle-yield and high WUE
type. middle-yield and middle W UE type and low yield and low WUE type. Winter wheat varieties” responses to
irrigation scheduling were different among different types. Grain yield and water use efficiency of high yield and
high W UE type were 7415 kg/hm” and 15.91 kg/(mm * hm’) respectively under 60 mm irrigation. For example,
Shijiazhuang 8 could be suitably planted in North China Plain, leading to a 60~ 120 mm reduction of irrigation
without lowering its yield and WUE. So Shijiazhuang 8 had remarkable effects of water-saving and yield improve-
ment.

Key words: winter wheat varieties; water consumption; yield; water use efficiency; irrigation scheduling



