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Responses of Grain Yield and Water Saving Traits to Water Regimes of
Different Winter Wheat Cultivars

ZHAO Hong-liang'"?, MA Rui-kun?, LIU En-cai', JIA Xiu-ling’, ZHANG Quan-guo’,
HOU Li-bai''ZHANG Li-hua®*, YAO Yan-rong’, YANG Li-hua’
(1. College of Agronomy, Shenyang Agricultural University, Shenyang 110161, China;
2. Institute of Cereal and Oil Crops, Hebei Academy of Agricultural and Forestry Sciences,
Shijiazhuang 050031, China)

Abstract: The yields, yield components and drought resistance index of 24 winter wheat cultivars were studied un-
der different water regimes. The results indicated that yield was significantly different among irrigations and varieties. The
interaction between irrigation and varieties was also different remarkably. On the average, yield of 2 irrigation regimes
was higher than 4 irrigations. Nineteen of 24 cultivars, such as shi4185, ji5579 and shixin618, showed higher yield un-
der 2 irrigation regimes than 4 irrigations, the others showed reversed. Based on the drought resistance index, the propor-
tion of types of drought resistant, intermediate and drought susceptible was 4.2% , 66.6% , 29.2% and 20.8% ,
58.4% , 20.8% for 2 irrigations and 4 irrigations respectively. It was recommended that shimail2, Ji5579, Shixin618
were more suitable to water saving cultivation for their better yield performance and water saving traits .
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HTHFERERHAMTKEREENES, BV AR
SRR SR N HRERBKE, #mE
FHRIBXHENEE=,
1 AR &
1.1 RBRM(F)

SRS M(R) I 24 4, Bk G R b= AL
R EBUAESXKERE FFERHETROF R
(R), XBERFRA 485, 4K 12, 7% 14, 6%
16, 1 6138, R 2 99, #F 7228, 3 5579, F &7 618, Bl &
213, 7% 12,16 % 2 5, £ 3 2000, /M 2% 02-1,RS987,
A 9158, %% 8 5,43 0045, i 2,23501,23511,
20554,04 % 2,04 ¥ 4,
1.2 RWHZX
1.2.1 HEK##L 38T 2004 - 2005 F7E ML
A ARARB 2 BRI 7 9 B 5% A B AR b R 3R o o
T, B NE L. 0~20 cm LA HLK 14.40
mg/g, 2H 0.94 mg/g, &BE 1.82 mg/gW M E 59.14
pg/g, B BB 16.90 pg/g, B 92.00 pg/go
1.2.2 HBRIT ABRRAMXEIT, EKAE
X, mfAaX ., #EALGEE3AKE,0K,2KHM
47Kk, MM 24T 3REE,
1.2.3 HEEE SEFNEIEX BHEERAT
A3 2 250 kg/hm” KGR B, 2004 4F 10 A 6 HE
P, EALEE 10 47, 1THE 10 cmo ZEAH 300 J5/hm?,
WRERRAEREET %
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1.2.4 RZBERABERKRKERN BEEEAH.
BEG, BEEE®E KE KB SEREH
Ro BBBWRER , HE—VEME N,
1.2.5 WMEBHEE REXELMTRITED
MBI H(DRI) = (MD x MD/MW) /(MY MD),
AP MD AESHEREM XL PN FEH =],
MW R ESHEKBRAE FHFY=8&;MIMD R
i ER S E N S R ot~
1.2.6 HIEL4HE RA SAS R4HTHRIESIT 2
M, F LSR k2R 8 &N,

2 ZERE A

2.1 FREEKLGESRE=RBRK

HEALEREERBE(E 1),2 KHEH ™
BES,50KkM4 k=B ERYEE, 0 K4
KAHRIZERAREE, 2 KA 4 K40 H 4 5 0L
OKALFEIE™ 8.5% F1 1.2%,2 KALHE T 4 K
7.3%

MR R E BRI EOY R 2 KR A,
50K 4kaEBHEFEE., 2 KEHEMHBREE S
It 07KF4 /K% 2.07 F11.87, 0 KA TF R EHEH
B2 KKRZ A KB BEXKEERNEREE. BE
4KBRK,2KKRZ,0KBE 4 KEBEORBKEO
JKHT 2 AKHEIN 9.3% F1 4.0% , i3 B FE K X Bl K A 1R
HYEABRE,

1 FAREKLEFRE"REHN

Tab.1 Yield and yield components of different water regimes

BB BECIAD)  PER fum)  mkem  Amm O LoREC PR
Treatment Ears Kemels of Grain weight Ear length Spikelet Sterile (kg/hm)
ears spikelet Yield
07k 722.56b 27.76b 42.6la 7.20c 18.23a 3.70a 7383.32b
2k 783.09a 29.83a 37.75b 7.47b 18.13a 3.68a 8011.32a
4K 732.06b 27.96b 35.19¢ 7.87a 18.46a 3.67a 7468.26b

R - EGE A FREREP=0.05 KPP EEFAEE (SR UK. UTERA

2.2 FRESGMHEYERE>BAH

UANBEEM(R)P(K2),£F 2000 W™ 8
BE.AH6IR.ES59. A% 4 =EBHLES, 5%
F 2000 HERAEE . F=EAS 000 kg/hm? LA H
A 31, 7500 kg/bm’ Lk FIA 134, FRERNE
F 2000 LR REA &S 2 H 13.9%,

MBI BRE, 20554 WABHEES . £+
2000 B %, B £ H 407.85 JFi/hm’, £ 3F 2000 &) B

MY ELZ B5HEM B IR (R)ZREE.
23501 A H 618 MR B BEH. NTHREE,.L
F2000 AR, BEHTHMSAM, AF 12,8%
14 B2 TNENEA0g L E. £F 2000 19
BRHEMTRENRS, BRAAHREEE /N BHE™
BEE, EABRHKERANGM. O 618, 5579
MAZ 2 AR ENRMTRE DA, ™

BEE®.
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Tab.2 Yield and yield components of different winter wheat varieties
%9 B Wity BEE e, s TEOEEC wg )
Number Cultivar Ear Kemel of Grain weight Spikelet St.enle Yield
ear spikelet
1 A 4185 841.83ab 28 l4efg 37.85g 19.45ahc 4.97ab 7 553.33bed
2 3 5579 840.41ab 27.0igh 38.33f 19.16abcd 3.30ghij 8 091.11ab
3 23501 571.00fg 35.66b 43.09¢ 17.74bcdefg 3.06hij 6 497.25¢f
4 23511 882.23a 25.60ghijk 33.75j 17.04efg 4.36bcd 6 862.56ef
5 04 %2 769.59abede  30.37de 35.06ij 18.74bede 4.11cde 7 315.32de
6 04 %4 840.96ab 24 .38hijk 39.31f 17.77bedefg 3.44efghi 7 558.84bed
7 20554 882.35a 29 .73def 31.62k 16.26g 3.79defg 7 818.32abed
8 £ % 2000 474.50g 40.88a 47.55a 19.66ab 2.16k 8 280.75a
9 At = 0045 811.81abc 23.46jk 45.67b 18.85hcde 3.67efgh 7 923.97abe
10 RS987 836.24ab 26.52ghi 35.91hi 16.501g 3.59efgh 7 731.60abed
11 % 14 796.61abe 27 .95¢fg 41.07d 19.15abed 3.63efgh 7 939.40abe
12 % 7228 834.04ab 25.68ghijk 38.39fg 18.75bede 4.09¢cde 7 485.10¢d
13 i 28 02-1 665.39bcdef  27.06fgh 31.78k 16.47g 3.27ghij 7 387.54cde
14 A& 9158 685.67abedef  32.19¢d 37.36g 17.64cdelg 3.13ghij 7 316.03de
15 B4 213 799 .44abc 25.82ghijk 34.56ij 20.80a 4.36bed 7 872.44abcd
16 RE 99 857.88ab 26.811ghi 40.76de 17.56cdefg 2.67jk 7 789.30abed
17 EE25 633.00cdefg  31.09d 44.53b 18.39bedef 2.79ijk 7 875.75abed
18 fh 2 777.72abed  26.69ghi 33.94j 16.10g 3.52eigh 7 271.96de
19 215 592.06defg 23.05k 34.88ij 17.21defg 5.25a 7 443.63cd
20 HE 16 840.92ab 26.76fghi 37.47¢ 18.66bcde 4.52be 7 443 .12¢d
21 F 6138 737.56abcdef  23.88ijk 42.92¢ 19.47abe 4 .80ab 7 570.45bed
2 aF 12 755.00abedef  26. 14ghij 4]1.97cd 18.50bede 4.00cdef 7 821.87abed
23 B # 618 591.50defg 35.12b 36.99gh 19.35abc 3. 321fghij 8 248.86a
24 HWE 12 584.00efg 34.36hc 39.58ef 19.35abe 2.755k 7 804.82abed
%3 AEARALETENESHAHTR
Tab.3 Yield of different varieties of different water regimes
HS 5 R ™ # (kg/hm®) Yield
Number Variety 0K 27k 47K

1 4185 7 057.31abed 8 388.57ab 7 214.09cdefg
2 5579 8 011.74ab 8 787.96a 7 473.63bede
3 23501 5982.34e 7 087.65¢ 6421.77g
4 23511 6 920.52bcde 7 198.76de 6 468.401g
5 4 E2 7 274.70abed 7 819.97abede 6 851.30efg
6 04 ¥ 4 6 889.03cde 8 412.44ab 7 375.06cdef
7 20554 8 092.92a 7 860.51abede 7 501.54bcde
8 £ 3 2000 7 979.12abe 8 132.16abcde 8 730.96a
9 dt 2% 0045 8 083.23a 8 281 .35abc 7 407.33cdef
10 RS987 7 420.17abed 8 294.48ahc 7 480.14bede
11 A% 14 7 927.15abc 8 182.18abed 7 708.87bede
12 # 7228 6 819.90de 8 415.04ab 7 220.35cdefg
13 Ui 7E 02-1 7 478.03abed 7 270.62cde 7 413 .98cdef
14 A 9158 7 445 .00abcd 7 733.71abede 6 769 .38efg
15 Fak 213 7 820.68abcd 7 827.35abcde 7 969.29abcd
16 BRE 99 7 596.05abed 7 807.90abede 7 963 .94abed
17 %25 7 699 .28abed 8 244.29abed 7 683.69bcde
18 &2 7 117.38abed 7518 .34bcde 7 180.15cdefg
19 £k 5 7 276.53abed 8 008.33abcde 7 046.03defg
20 AE 16 7 004.22abcde 8 093.71ahcde 7 231. 44cdefg
21 A 6138 6763 .38de 7 886.57abcde 8 061 .40abe
22 A% 12 7 036.58abed 8 489.75ab 7 939.30abed
23 £ %7 618 7 737.77abed 8 610.10a 8 398.72ab
24 M 12 7 766 .76abcd 7 920.22abcde 7 727 .47bcde
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AFRGHERARMEKLCETEARR (F
3)o 07KAL2E,20554 7= & B & , dL 5T 0045 . K 5579,
ZFE2000.AF 618 MAE 4 WFEEHNER, 5
20554 FRERAEE,

2 /KALEE , F=B7#E 7 087.70 ~ 8 788.00 kg/hm®
EAEA., E 5579 R EF, A 4185 .4 7228, A%
RMAH B FERMHBIEBRE =R, EE
8 500 kg/hm? LA - H9H& 2 4>, P B 7E8 000 kg/hm’ A
EWE 13 4%FF, 23501,23511 =EBK,

ZFE2000 4 KABPFFBES, BR 213
ERHMAH I8 FBUKSE, 5L F 2000 &
EFREE, 23501,23511 E-BHK,

ARMABEARWEXEET BTN —,
£ 3F 2000. B & 99 AL 213 7£ 0 7K .2 7K F1 4 KAY
FEEBE, EKREEHELTESE,0 K
MK, ESSTO.BH 618 FIAE 125 19415
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P2 KEHBTHEERAMKT 4 K, WKEF=H
FRBARE,ESST9E 2 KXKEBAREHNERE
PR B 213 WK M A, & 7228 A
F 12 W K R R, 2 K AL EE 0 K 4y B g
3% 21% ,4 KA FEF=BEK 2 K TR,
2.4 EHKRMEREEFRR
2.4.1 HE EKLERNAEMRSZERREE .4
KA /NERREE,2 KKZ,0 KBE. HH
KB ER#FENEERE K, AR ZRIKEZE
REE.ZF200 5, SHEAMZEEREE,
A 9158.20554 5% 2 5 FILE 0045 HEH .
AREKEEMFRAER. O KLEEH, £
3 2000, CA0045 . 5T & 9158 1 5579 Wbk B ¥ 75
em P b EBRIRP U NS (R)PHREHE, &2
Kab ¥R, £ 2000 F1 20554 WM B R E ., 7E 4 K
AbEE H | & 3 2000, 20554 . CA0045 . RS987 Hl il #& 2
SHEBEE. GEXE, FE 200 KEBS.
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Tab.4 Drought resistance indexes of different winter wheat cultivars under different water regimes

w5 i B 27K 47k
Number Variety B4 % (DRI) A Type P E 5 (DRI) KA Type
1 f 4185 0.80 AR AR 0.94 o (] 26 Y
2 5579 0.99 b [a] 25 By 1.16 e i
3 23501 0.68 FHBER 0.75 A BRER
4 23511 0.90 W a2 Ry 1.00 MR R
5 04 %2 0.92 HiE) s &Y 1.05 HR] 25 Ay
6 04 %4 0.76 ABER 0.87 AHBER
7 20554 1.13 neER 1.18 MBXR
8 % % 2000 1.06 h iR 2 Ry 0.99 o) 2 Ry
9 dt 3 0045 1.07 o jE] AR 1.19 neAER
10 RS987 0.90 o] 2 &Y 1.00 H ) 28 Bl
11 A% 14 1.04 a2 Ry 1.10 B3]
12 £ 7228 0.75 FHEAER 0.87 AHBHER
13 IR 2R 02-1 1.04 H ] 25 BY 1.02 HE AR
14 W& 9158 0.97 LRI % 1.11 HERRY
15 gk 213 1.06 a2 Ry 1.04 H R A
16 RE 99 1.00 HE] 2 A 0.98 a2 R
17 %25 0.97 b ] 2 &Y 1.04 e A
18 &2 0.91 th ) 6 Y 0.96 o ] 25 B
19 #iL 5 0.90 a5 &Y 1.02 AR
20 AE 16 0.82 T 0.92 a2 A
21 F 6138 0.79 A ERR 0.77 AHERR
22 A% 12 0.79 FHBER 0.84 AP RER
23 A 618 0.94 vh ] 24 Ay 0.97 o ] 25 B
24 HE 12 1.03 o jE] KA 1.06 i [R] K Ay

24.2 HEXRHN HEPHEAE, AF 12.4
6138.F 4185 MM A A AE B EMNH M, MA K
23, AF W ERMIHRE TR, MNKEXE, A F
4. RE 9.4 7228 . A% 12 EH AR E, MIHZKE
02-1, A% 16 FHREMNE. NKHERE, A% 4.5

7228 HE 12 FRAMEE,MIE 02-1. 5% 16 K
BE, NMAETHNEXE  EX—BHANERLT X
4 9158.RS987 .1 % 12. 5% 2 5 . £ F 2000 & M #F
W, T HMASR2~3d, 0 /KE2kFfMaKk,
MBI E 3~4d, 0 KA, LIAE 124 7228 FA
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6138 WBERE . NERXRE, BEHEIFME 20554,
Bhac 213 .45 7228 %, WHIBEIRFERE,0 Kib 5
BHEBRIER .4 K™H, HLL RS987. A 6138, A%
16 Fidb IR 0045 BIR L E, 2 KAB T HRKE
M 4 KIFs,
2.5 AEEK.GHORBREHMSHT

HHEEEE RS, L 2 KA 4 kAL
HTHEEEMKB=EHTAERBHER SERER
BMARBEHMFERLA T 4.2%,29.2%,
66.6% F120.8% ,20.8% ,58.4% (F 4), 2 /KALHETF
RA 20554 NH R XK B (DRI> 1.10), %5 7228 A %
R.AZICHENRMA AN ELXR(DRI<0.90),
LAH 618 K559 RE 9. 6% 4% 17 " R#E
FrhE]KE(DRI=0.90 ~1.09), 4 /KAF T 6 H A
EETL BRI MEA S 4, FEERE DN
145 AHRENHNS . BEAFMKE=REFH
KMEBEHEBERA B, A RKERB AR, 2 kit
BT EREE0.68~1.13,#K%E0.45, 4
KALEBH R ERFWE0.75~1.19, 8% 0.4, 4
KB EREREERT 2 K,

3 W54 %

RNEETABREFHTHREEREN ™
B0, ARB2AFREH, SAAEE 3. 0
KEBEFEREYE 4 KERARE  L/DEMIFEBI(0S
-04)FIERK (05 - 16)F A LKA B WRETT L,
2RBEKESIET 4 KAEHEH/NEBK, LHEF
TEHHEREREZW/NENTRIE R, 2 KLY
MNERRFRLE 2L, BAERMEEYE/D, 0K
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AR AN 5P XK 53 9 2 BEAS G110 151 frg
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