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Effects of irrigation schemes on yield and quality of winter wheat on different

sites

BAI Li-Pingl‘ ¢y LIN Er-Da**, RAO Min—Ji€2 (1. Laboratory of Quantitative Vegetation Ecology, Institute of Botany, Chinese
Academy of Sciences, Beijing 100093, China; 2. Institute of Agriculture meteorology, Chinese Academy of Agricultural and Science, Beijing
100081 ,China). Acta Ecologica Sinica,2005,25(4) :917~922.

Abstract ; Wheat is one of the main food crops in China. With improvement in living conditions, the demand for high quality
wheat grain is increasing. Under the scenario of future global climatic change, enhanced CO, concentration, warming, as well
as altered precipitation pattern might affect the physiological processes of crop plants, thus influencing both the yield and
qualities of the grain. The objective of this research was to examine effects of irrigation schemes on the yield and grain quality
in winter wheat of different genotypes (ZhongYu five and ZhongYou 9701) grown on different sites where environmental
factors such as CO, concentration and temperature were different. Results showed that irrigations at shooting and flowering
stages were the most beneficial to economic yield of wheat, and that irrigation at late stage of wheat growth increased the
kernel weight, especially irrigation at the filling stage. After the shooting stage, increased irrigation reduced the overall quality
of the grain, but had minor effect on the bread volume of ZhongYou 9701 benefiting from increased sedimentation value and
dough extensograph parameters. The grain yield and quality of the same genotype exhibited great discrepancy on different
sites. During the period from florescence to maturation, the wheat crops of the Beijing experimental site produced lower yield
but higher quality of the grain compared with the Anyang experimental site, corresponding to relatively enriched CO;,
concentration (69.0 pmol * mol? higher) and higher daily mean temperature (more than 2'C higher) in Beijing. These results

demonstrated a trade-off between the yield and quality of the grain as influenced by changes in environmental conditions.
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Furthermore, higher temperature at later stage of wheat growth would be more likely to influence the yield and quality of the

grain. It is suggested that a slight increase in temperature, as projected to occur with global climatic warming, would benefit

the quality of the wheat grain at the expense of reduced yield.

Key words ;irrigation scheme; winter wheat; yield and quality; ecological environment change
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Table 1 Effect of irrigation manner on yields of different winter wheat genotypes ™

—

il

FE 55 ZhongYu five F 48 9701 ZhongYou 9701
R N A_ N N —
Irrigation TR E (g,L5) ' LD F=E (EH) TR E (g,3EFD) r= & (b ED =8 (EMH)
manmer Thousand kernel Yield(Beijing) Yield(Anyang)  Thousand kernel weight Yield (Beijing) Yield (Anyang)
weight (Beijing) (g) (g/m?) (g/m?2) (Beijing) (g) (g/m?) (g/m?)
1 # One 29. 71 365. 9 20. 37 309. 3
2 ¥ Two 34. 52 570. 1 800. 0 22.63 438.9 688. 3
3 ¥ Three 36. 04 510. 9 733.3 22.62 364.0 653. 3
4 ¥ Four 686. 7 595. 0

» 1 RYK:2H BWHK+-TFHEK:IHE EEK-FUUAKTHERK 4 E BHYKT-FHAF-ERK+-FHRK:BREKEBHER (K
THED:; FRENSIMERESNENEHE . HEEABL 0.7 g Irrigation once only at shooting period; irrigation twice at shooting and

flowering periods; irrigation thrice at shooting, flowering and filling periods; irrigation four times at shooting, flowering, filling and “Milky”

periods. And same water quantity at per irrigation(the same below); The averages of thousand-kernel weight are in duplicate or more analysis,

and the standard error is not more than 0.7 g

2.2 FEBITAX/DERORLE 5 RS B UL REE B &

FEMEKBAM, G 1 EZ 3 A EMFRER RSB RATREEL GE 2. B, BANER, PF 5 SMPR
MOl A IHNECREBRK 1 ELAHBAL T 1.6 2.4% . BN ANAZEPEHEBRTAMARNPE SHANEIRTR
MEWAK., FHRERLET,.FEFSSAPE I WHEEARSEAILEAAHELEHEANE.

x2 BBRARXMFAEZNESHFREARSE (OB

Table 2 Effect of irrigation manner on grain protein contents (%) of different winter wheat genotypes "
Mg R Jt 3 i /5 Beijing experimental location % ik &= Anyang experimental location
Irrigation manner i {f; 9701 (ZhongYou 9701) FEF 55 (ZhongYu five) F 4 9701 (ZhongYou 9701) FEH 55 (ZhongYu five)
1 3 (One) 18. 8 15. 6

2 ¥ (Two) 17. 1 15.0 15. 0 13. 6
3 ¥ (Three) 16. 4 14. 0 14.7 13.5
4 %‘E(Four) 14. 4 13.6

* ﬁﬁ#%%ﬁ/‘#nniﬁmﬁm?ﬁﬁ WHEEARBT 2% ~3%, H U 14% B EFEA, The average of sample in duplicate or more

analysis,the standard error is not more than 2% ~ 3% ,and the results on a 14 % moisture basis

BB RAR, AU MNERRIGEERREE W, MERMEIEZRR(GE 3. BEREN,. BT 5 STLREZE B, M
KA KA I ERTIFRER 1 EEMT 29.90% . TR,/ DEFERMEBRX FF 5 SUTLRESR AR W R, FHE 9701 7E

3 EIEAXXMREZ/NERFHTRREEmMD KR -

Table 3 Effect of irrigation manner on sedimentation values (ml) of different winter wheat genotypes

N

%Mﬁ 7= | =g s ]E’:eijing experimental location ZZ PHi & Anyang experimental location
Irrigation mann ik 9701 ZhongYou 9701 HEF 58 ZhongYu five  H4f 9701 ZhongYou 9701 8 58 ZhongYu five
1 # One e 62,2 39. 8
2 ¥ Two 60. 0 35. 9 43.5 23.9
3 ¥ Three 67. 6 27. 9 47.0 21.0

* ﬁﬂf%%%}ﬁ&# mEINENEHE . FHEEAEE 2ml, H Ll 14 % B H F /R The average of sample in duplicate or more analysis,the

standard error is not more than 2 ml,and the results on a 14% moisture basis
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Table 4 Effect of irrigation manner on dough farinograph of different winter wheat genotypes

&, K 4 3
HIEFIEE . TR, /NS N e
HEE R AR TR AR . TR JL R A

B I R V) A R e [] U 52 8 8k O =X R B2
14 9701 HY
TH 5 SHIBRSECE AR, M &K FHR

iR
ARV

HEH 55 ZhongYu five

HF L 9701 ZhongYou 9701

5= 7 B 5 X \ , - \
. . 1 BB 18] 1 52 B (5] , ¥ BB |8 12 5E B[] ,.
Experimental Irrigation _ _ PEHHE _ _ PEHTE
Development-time Stable-time _ Development-time Stable-time _
locations manner _ _ Valorimeter _ , Valorimeter
(min) (min) (min) (min)
R E A 1 # One 2.5 4.5 45 11 10 80
Betjing 2 ¥ Two 2.5 4.5 44 9 9.5 73
3 ¥ Three 2.5 3.5 44 8 8.5 70

2 PH A R 2 ¥ Two 2.0 2.0 40 15 19 91
Anyang 3 ¥ Three 1.5 1.5 36 13 17 87

* HEE R 14U IBEFE /R The result is on a 14 % moisture basis

x5 EBRAXWEEARME NS BIE I~
Table 5 [Effect of irrigation manner on dough extensograph of different winter wheat genotypes
F 4L 9701 ZhongYou 9701 HE 585 ZhongYu five

2 R I
Exomimental Tt DWEBL BAH R L RMER B K5 RE 7
| . : Extendible area Extensibility = Maximum resistance Extendible area Extenstbility Maximum resistance

locations manner
(cm?) (mm) (BU) (cm?) (mm) (BU)
b 7 ik A 1 B One 170. 4 168&. 4 783. 9 79. 0 167.1 371. 0
Beijing 2 ¥ Two 190. 7 173. 2 839. 6 75. 9 156. 9 341. 9
3 ¥ Three 187. 2 175. 9 846. 4 56. 1 154. 2 264. 3

% PH A 2% Two 142. 6 181. 3 611. 5 34.7 148.1 168. 6
Anyang 3 ¥ Three 146. 9 175. 2 653. 9 26. 0 140. 7 118.7

x SR I4UBREFR; A4S E A 135min The results on a 14 % moisture basis; the time of sample analysis is in 135 minutes
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Table 6 Effect of spring irrigation on baking properties of different winter wheat genotypes

& A W 5 55 ZhongYu five F1 4 9701 ZhongYou 9701
Experimental Irrigation | w3 R H 9P 4> TR TRV 53 & 63,3 43
locations manner Bread loaf volume (cm?) Bread score Bread loaf volume(cm?) Bread score

1t 203t A 1 # One | 810 82. 8 933 83. 0
Beijing 2 # Two 800 80. 8 930 83. 0

3 ¥ Three 755 78. 8 930 83.0
LA 2 ¥ Two 678 68. 0 783 88. 0
Anyang 3 ¥ Three 664 68. 0 765 85. 8

» PMERNEBIMHELEENENEYE. BHEEZEABT 10em?, FH L 14 B EFEAR The average of sample in duplicate or more

analysis,the standard error is not more than 10 cm?®,and the results on a 14 % moisture basis

AT R B KB, FA R R E SRS B R T RaS, H i8R IUEA A BT 5 28RN
EZZEME/N R T 5 SUTRE. TR RS A KB AR, BRI R 9701 MULHE . GBS HE R, LR
7E 3 W, U RS B A B EE B A BB K AR FU T A A U AL TR K . e b 150 B, V8 TBE 7 X 0 2 A X S [R5 L i R R B B
WEERKER.

BHSR NEFEHEEZSAHTFEARSRMNEES AEE TR X ST A KBRS LAY, B BUK 5 H /0% 7T 883K
ARENELRSBEAR ST REN T REENEARSRSLEEREBRANATE RS AT EHLNAR, B,
o RUKE ST A 3, 80 K T 0 T M T R (R 98 00 5 347 R AT 5 A 0 P2 B K 43 5 R R AR U7 8 £ 1 — 5 7 B 10 F 52 M OO 3L 3
B A S AR SEIR R R R B B UCRAT B E HRE PAE 9507 BOVTRENE . Wi ABEC R, A L TR AR T
HHEL, Y AEMER, BRTR. FRELBER—, TEREE MRS ELENE RN,
EAREEENELE N EFR SR REESSEW EHRARERLET, A—SM0E RS RERE 8 N Re
Sk, FEIL ST AR P, N E TR B CO, YR VR ER B (B R 30 OO, R/PEF BRI BEH/NE SRS
RIBMFPRE AR SR IR R EE BARER N R EAERSE TFERRS. AR, + 55RO 5 5 A
CNEHREARS BRSO/ EERYRE T 30 CR%S MBI/ ER TR R CO, vk I MR & N B
EAHSEDCSEE/MENMN (2~4C) AI8EH CO, leE M /EY SR ERZm A, IR, B TR A EMN RS
BE RS B T — S F A, CO, TR 58 0 08 JE (69. 0 pmol/mol) Rk, MEA BT EY HHEF GEESEE 2C L6, &
Ve B BE RS U /N R R R AN SR S R S U TR S S R B R TR/, mK g ERE AR LR
SBEFLERT AETERTEIRELNDEILT HEREE AL, £ R AERNE BE/MEMNEERABE ik
HANE 1R R R R -

U EFIBERNMEEL M TFEREEFTH, BARBELZRR,AHN/DR BRI K, FESN /DK L S BEE BB
S S RYREAR T B A E W E R b, LR AL E S R SR 7 — E R T RN R A A S L (H S
GRS RIS RAESHFE AR T . 248 .85 ERHN/IEFENEROSESEHFE, LFELRRS.
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