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THE VAT L 3 A TR ] B R AR P R b . ek B T AR A 9 2.9% , (BB L TR AR D 4 [ 1
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NS (1) 500, YEIT I3 I 7K ¢ S R AR L L3 2 ¢ AT S B OK 458 2% 0 =
P RGN 2 JE RAR TG AN TR AR 72 32 AN [FI R B2 (1 R0, 7% B 1) 20 IR 2 B A 22 1 IE I8 470

H 20t 70 SEAR LASK , [ Y 40238 % 1 & /N ZE 7K 43 75 BEBRS ) L 52 AU 2 AT VP A 25 O J K & 1)t
Fo WFFEAIA , &/ 5 BEE 22 B0 EE T 5K e A s 3 AR R B [ R ARV TR AR R R T R T
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1 MR575E

1.1 #XHEE5R

RIGT 2009—2010 FETE LB « AKFBHEZ KR BF 2 T B 0T D R K S8 B B0 1E AT o 1% T35
VHE VT i iy Pg AL T R A RS 5, M AR ZR 48 1170327 464 33°09", M4 19.5 m, J& BRI AT -1 1 2 RV AE X
ZAEF R E 911 mm, 78 K 8 916 mm; Hu R /KIHVRAE 1.0~2.0 m yu [ A48 50 3050 X 458 0 S 70 [y oIk
FEH b A A R R AN R, R A, B MR YR T T A K 48 R OK T ERK P HE
KA, 5 52 5 P55 o TRl (R L B BRI | 1 AR 2 AR RO E A b i 45 48 B A S AR e ik
1.2 R

52 A5 R YT CH IR HE4T , WIS AR 8 6.67 m*, Ji A A&V 1.5~2.0 m, L5 b
A (O 2 B, R EB A I E A HE (D KB RS T3 ASEE N 0.865 g/kg, 4Tl &N 0.95 g/kg, &8 &
N 17.2 glkg, AR BN 46.1 mg/kg, WAk BN 28.2 mg/kg, S RLHE A 81.1 mg/kg, A HLFE E A 10 g/kg,pH
B A8.3. HIEFIARFF &N 1.45 g/em®, H 8] i EH /KR (FC) 21 M 28%.

KNFER AN 35, T 2009 4 10 H 29 HIEH1,20104E 6 H 8 HU Gk, /N A& N 225 kg/hm?, 3
EFH B2 A AR 75 kg/hm? . JR 3 225 kg/hm?. 2009 4510 H 29 H—2010 46 A 8 H CUNEA T #) # S uk B N
T 434.0 mm, 25K EH495.8 mm(E601)

IS K 2o K FAE T B . A F I B E (20094 10 H 30 H—201041 H 16 H) 4
e (201041 H 17 H—3 H 26 H) 15 #1(20104E3 A 27 H—4 A 20 H) il EE S (201044 H 21 H—
5H 16 EDMAZM (201045 H 17 H—6 H2 H) o 23 Al a9 sl AE—RE IR I 75 /K S B AN 73 BE I | 7L 394
WHET ARSI B R P R HE R 3N ZRAKF, &85 W BUE KT RIS 2R 2 20~40 cm, 7
WA H AR M B 7S R X R (CROLAS, B A B U _F 5 3 UK, (H A2 AR50 2 PR BR ], JE B 3 =2 5 4
P N2AEE . BRI WK 1,

21 Rkt
LR

EFRCYT ) — B
5y BESH AT TR LI

A 1(10,11) 50%FC 65%FC 70%FC 50%FC KA SRR 5

b 2(2,12) 40%FC 65%FC 70%FC 40%FC KA SR 2

b 3(3,13) 30%FC 65%FC 70%FC 30%FC KA SR 2
b 4(4,7,14) 65%FC 55%FC 60%FC 60%FC AR i 5
b 5(5,8,15) 65%FC 45%FC 50%FC 60%FC TR 5
¥ 6(6,16,18) 65%FC 35%FC 40%FC 60%FC TR 5
AFET7(1,9,17) 65%FC 65%FC 70%FC 60%FC it

1.3 MEmMB 575

3 K R R #5392 (F B TRIME 1 #3)+ N T EU 700 52 , TRIME & 1~2 d 52 1 A A, A
THLVERE S~10 dWlE 13k BTG E A R8O D T 2 530, R AP E e LISk E . 1 aK
ST E VR FEAS/NT 100 emo W0 5E B BARE 10~20 em A 1 AN SE BE, 8% 5 T INBCT 393 A LR 1 &
IKEF . VEY SR AR K S IE I /T 5 2 D2 1 R 75 /K e 9125 R /K B /K VB IR S5 R R 3 M K =28 Ak,
K& PR .

D= 2 43 XN TS, PR 6 FH /0N B JBRE AT KL, WACR B Bl L BT L BRI, R T ol 5 /N X A =
o K SPSS22.0 AR X AH R EAR AT G FI 0 Ao FH— 077 2253 1T (One-way ANOVA) | i A [F] 4b B}
INEFEK BB AR . 25 E R 535, W HE4T Duncan 22 5 FL A, K606 /N 22 77 B A8 AL 3 ) 25 57 ) S 25 12k o

2 HBRE7H

2.1 MEEZER RS

AN 2 AR ERL LA R ME H G A KK GRS R IR 2,

M2 AT, 1D KA EEIA Oy BEAANZL 2D , 78356 Fr 42 1 i1 8K 4 YR B P9, /N3 B TR R
X 3K A O ERURR Bl A IR A B BRI B s A Ry BERBE S K A BRI B2 28 TS R BRI
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Fo T KA RBE I L HEIK 43 0] 7= B o e 1) S e r R R IK A PR N . R R R R E R AL
T3 ) EE o R (b3 7)4.4% . 8.1%F1 8.6%
2) T /K S I CHR Y ANl AR SR D , 7B 0 Pl 42 o 1) L 388 /K 2 Y BBl 1, /DN 22 B 28000 B A RO 4
T B A5 388K 23 B BRI T 2226 B FH)G T R AR Al 3 s T it 2Bl 388K 7 I BRI B . @K
IR L 3K A3 X 7 B R A IR A R K A BRI T . R R R R E R A B T
CK k77 6.2%+6.9%A1 11.2%.
k2 RREEHER

b A RS (B hm™) B /em LE Y- 0L TR /g ;e / (kg -hm?) U™ /%
1 5571214 7.8 35.0 41.3b 7 650 4.4
2 5842579 7.7 36.8 42.8ab 7350 8.1
3 6086 207 7.7 342 43.6ab 7313 8.6
4 5654173 7.8 36.2 42.3b 7 500 6.2
5 5333333 8.0 37.1 41.4b 7450 6.9
6 5414793 7.7 33.9 45.9a 7100 11.2
CK 5501 749 7.8 36.9 43.0ab 8000 /
Sig. 0.22 0.676 0.471 0.012* 0.322 /

VE WA 6 AT RS CKA b s VAR ) NG B 2 B3 ¢+ F0RiA B P<0.05 BEAKF . TRl
22 FIKREBRFKAEDN
INZER BN TR A IR BORE K B SR B B T AR LR 3
&3 BHREDEFE NBHKE HRKEE
4t Hi 5y e B AL LA

1 44.7 0.57 79.0a 1.16 55.1ab 2.30 109.4a 421 55.1 3.44 7650
2 43.1 0.55 42.3b 0.62 46.1abc 1.92 110.1a 423 54.2 3.39 7350
3 43.0 0.55 35.6b 0.52 48.4abc 2.02 108.1a 4.16 48.2 3.01 7313
4 423 0.54 95.4a 1.40 47.1abc 1.96 93.4ab 3.59 60.0 3.75 7500
5 42.8 0.55 82.9a 1.22 40.0bc 1.67 96.9ab 3.73 48.4 3.03 7450
6 44.5 0.57 95.7a 1.41 29.5¢ 1.23 79.4¢ 3.05 50.8 3.18 7100
CK 448 0.57 87.9a 1.29 64.0a 2.67 108.0a 4.15 64.9 4.06 8000
Sig.  0.994 0.004** 0.018* 0.025%* 0.603 0.322

M3 TE H, CK /N4 B WIHRE /K B 369.6 mm, T FE/K 38 5 1.74 mm/d. [ BEFE /K B DA R E
WA B LE R B0E 29.2% ; T BN, B EE R BN 12.1% . FE/K 98 B2t DS R E S 1 B K, 35 4.15 mm/d
H AR /N, N 0.57 mm/de 75K AESCHEE A2 R AL HE 1 AbHE 2 Kb HE 3 FE K B B4y A 343.4.295.8.283.3 mm,
535 15 CK 11 92.8% + 80.0% + 76.6% » B Bt FE 7K 5t A1 A2 iy 7 8 2% 1 o K, HL 38 1 1 CK, A L & 5093 il i
31.8%-37.2%-38.1% , FE7K 3 55 A1 2 F R RE S 0 o 5 Ve B e/, EL ISR T 7 7 E R AL B, 155 L R 55000
13.0%-14.5%-15.1%. 5 /K2 FEACEE 4 Ab 3 5 A FE 6 FE/K B8 4 )8 338.2.311.0.299.9 mm, 437 5
CK [191.5%84.1%-81.1% , I BUFE/K 5 i K A AR E K B B4 BE I , d5c /N oA e B Bd A 19 3 s #E K0 FE B KR
FHFEHE SR, B /N
23 IKDEFERH

ARV =5 5 HFE K& 2 7] 58 5 K RIS R IE RN PE YK 23 25 77 bR B, JL 02 HEAT E B T RE R0
R B 5 R KA BB SR A AR , 2 L A PR AR b U AR RN R 2 — . HAT, B T
YERD /K 3 HE 77 BR B 02 Jensen 1577 L Blank #5784 | Stewart #5 1 Fl1 Singh #5270, JE 1% 4 PR Y ) /N 32 4%
i BE SO SR B (B R BO WK 4 FioR .

FH 4 TR, /N2 0 T H R e A S I 7K 735 R N BBURR , L 5 23 BESIS /K 0 5 B UBR R A
o 7E BRI, Stewart B8 5240 5¢ R $dpe iy, HA5 A2 B HABUBHB B0 CREO 43 A R 2.1 W BES2 20807
Wras R — 3. B, AR FE /N K 23 A2 7 B A0 Y Stewart 127
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R4 P EAEEFHBGBBEAAR(ZLRO

EE ER 5y BE] AT FhREE A 3 LA R F
Jensen 1A 0.1745 0.044 2 0.1317 0.046 5 0.020 2 0.968 0 29786
Blank #8714 0.4355 0.097 3 -0.0382 0.388 5 0.1128 0.9245 1.176 6
Stewart 157 0.026 6 0.066 2 0.1752 0.0849 0.003 2 0.974 2 3.7230
Singh 1% 0.5655 0.117 5 0.328 4 -0.065 4 0.0289 0.9339 1.364 5

o 0.05 B VEKT R Fune=4.875 8:0.01 H /K F N Fine=10.455 5.

3 i

PRI 25 AR BH , 7K 7375 SR A /INF2 7= B 5 i e K () B A At R R 0T, B o 52 52 R 5 T 8 o sl = s 5
ANWTIE R, R B T S /N 22 FE 7K 98 BE s R s 7 X P 428 i) 7 R /K A Ja Bl Y, AN R TR K AR B2 5
W Ie T K OB B 52 5, /N2 0 TR ot = 350 B 438K 70 I BRI B % . X5 “OK g7 ok 3 2haE i 2
FEIRFF L IR B 2 TR R IR 735 SR IR & /IN i TR A 3 A a3, Bk 5 BA AN, HoAh A
B EBAR R E T KFEEINE, EAREF S S ARG R IR —F . s, RGRK L R, RS2
B, &N R R 5 B R R T AR CE 52 B i oG HE W52 e B 1980 e T AR G
B, XS A EARR R, Tt P Ie O b o B UEAL S B b X T 22 R, B e A [F) T 2SS B b
SR 2 9 &R, DL WAl 76 T R 244 R sl EBE K TR AS R i, A PR M RE K IR E A &
B[] b AN AT AR A 23, DA TT I B HE W 0 a8 B KBK A AE P2 e i, M TR 25 B 2 E 2 M R 2 5
WIS — 2 R 5T .

4 £ ip

DA/NZAE R 2 B b B E R IR 5508 4.4%.8.1%..8.6% ; HREHASZ 2 5 b 5 H 19k
FEER 35N 6.2%16.9% 11.2% ; T K AESCHE L OB - 488 7K 73 ek 77 S 5 e 1) S A 45 32 7 B o L 38K 70 11 o
IR 52 5 R B 38 KT T B

2)2009—2010 “F M HTA&/INE A2 F B I T5 /K50 1.74 mm/d, (i B 7 7K & 75 7K 0 5 350 A2 Sl R e 2
K, B RN

3)2009—2010 4= 4 /N2 AE R 15 HA AN A S BT 7K 7375 R R UK LB S 0 BE BT 7K 7375 sk
FEEERUG , K20 A2 7= BR B H Stewart B89 H .
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Reduction in Yield of Winter Wheat Caused by Droughts and
Its Water-yield Relationship

CAO Cheng, TANG Guangmin

(Anhui Province Key Laboratory of Water Resources and Hydraulic Engineering,
Anhui and Huaihe River Water Resources Research Institute, Bengbu 233000, China)

Abstract: Using the Guan 35 winter wheat as a model plant, we investigated the impact of drought on yield re-
duction in the wheat grown in a lysimeter, as well as its water-yield relationship. The results showed that the yield
of the wheat reduced when soil moisture decreased in both its critical and noncritical growth stages. A slight
drought reduced the yield by 4.4%, while a moderate and severe drought could lead to a yield reduction by 8.1%
and 8.6% respectively when the drought occurred at noncritical growth stage. In contrast, a slight, moderate or se-
vere drought occurring at critical growth stage could give rise to a yield reduction by 6.2%, 6.9% and 11.2% re-
spectively. It was also found that the wheat was more sensitive to water deficit occurring at the jointing and the
heading-filling stages, with their associated sensitivity index being 0.175 2 and 0.084 9 respectively, than occur-
ring at the milking and the tillering stages, with their associated index being 0.003 2 and 0.066 2 respectively. The
wheat at heading-filling stage, also the highest water-demanding stage, was most sensitive to drought.

Key words: drought; yield rule; relation model; winter wheat
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