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Table 1 Impact of treatments of water deficit and irrigation at different stage on yield and yield structure
308 3¢ % THE s 4
ot R Spike number per plant Kemel number 1000-grain weight yield
Period Code 33 K Bk ok Bk K Bk K
Water deficit  Irrigation ~ Water deficit  lrrigation ~ Water deficit  Irrigation ~ Water deficit  Irrigation
HE-AE g r 0.50 -11.15 5.47 -4.88 4.42 -13.46 17.11
Seedling emergence ~ tillering
AR -BE T-0  -15.47 8.96 -11.10 18.67 -5.04 3.60 -14.37 17.77
Tillering ~ overwintering
. ﬂ45~;é§ 0-TGC -10.41 0.00 -1.16 11.00 -0.05 2.25 -11.84 11.72
Overwintering ~ turning green
.’Eﬁ-ﬁ?f . TG-8 -14.24 4.23 ~-20.38 23.21 -1.63 4.17 -20.14 13.38
Turning green ~ shooting
B ~ 8
- -16.23 2.74 -1. 16.84 -2. -

Shooting ~ heading S-H 34 6 % 4.48 17.02 20.17

il - WX
- -11. . ~1. 19.68 -13. -
Heading ~ grain flling H-GF 64 0.00 1.1 13.58 10.08 20.97 24.45
R - B GF-M  -7.81 0.00 ~6.73 13.70 -15.46 5.46

Grain filling ~ maturity

-21.12 19.96
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Fig.1 Spike number per plant of winter wheat for

different treatments during different period
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Fig.2 Kernel number of winter wheat for different

treatments during different period
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Fig.3 1000-grain weight of winter wheat for

different treatments during different period
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Table 2 Water influence rate of yield structure of winter wheat for different treatments during different period

TR % ¢ K FhE
3T R Spike number per plant Kernel number 1000-grain weight
Veriod Code Bk oK WA #K Bk K
Water deficit Irrigation Water deficit Irrigation Water deficit Irmigation
 HE-AR g g -0.18 0.01 -0.16 0.08 -0.07 0.06
Seedling emergence ~ tillering .
~BE
. ﬁﬁ 8 A T-0 -0.22 0.14 -0.16 0.28 -0.07 0.05
Tillering ~ overwintering
Bx-EH 0-T6 -0.13 0.00 -0.02 0.21 . 0.00 0.04
Overwintering ~ tuming green
BHE R TG-S -0.20 0.11 -0.29 0.61 -0.02 0,11
Turning green ~ shooting
R~ i
Shooting ~ heading S-H -0.32 0.4 -0.03 0.26 ., -0.06 0.07
his -~ R
Heading ~ grain filling H-GF -0.15 0.00 -0.01 0.26 -0.18 0.13
R - GF-M ~0.09 0.00 -0.08 0.19 -0.18 0.07

Grain filling ~ maturity
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Evaluation the influence of water deficit and
irrigation on yield of winter wheat

CHENG Lin'"?, LIU Rong-hua'?, MA Zhi-hong’
(1. Key Laboratory of Agrometeorological Safeguard and Applied Technique, CMA, Zhengzhou, He' nan 450003, China;
2. He’ nan Institte of Meteorological Science, Zhengzhou, He’ nan 450003, China)

Abstract: Comparing the affect of water deficit and irrigation on yield in different growing stage of winter wheat has
significant sense for water saving irrigation and drought influence assessment. Based on two years’ field water controlling
experiments of winter wheat during 2008 and 2010, Profit & Loss Index (PLI), as well as Water Influence Rate (WIR)
was introduced for analyzing the affect of water deficit and irrigation on final yield and yield’s structure in different grow-
ing stage. The results explained that: the most obvious period which drought and irrigation effected on yield structure and
final yield didn’t appear at the same time. The wheatear number increased most at 0.14% /mm when irrigation between
tillering and overwintering stage, however, decreased 0.32%/mm if lack of water during shooting ~ heading stage.
Treatment of drought and irrigation in tuming green ~ shooting stage and heading ~ grain filling stage conduced grain num-
ber per spike and mass of 1000 kernel varied greatly respectively. As for final yield, WIR was — 0.33%/mm if water
deficit during shooting ~ heading stage, while reached at 0.35%/mm if watering at turning green ~ shooting stage .

Keywords: winter wheat; yield; water; Profit & Loss Index;influence rate
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Variation and interrelationship of winter wheat canopy temperature, leaf water
potential and water use efficiency under different water treatments

LI Li, SHEN Shuang-he, LI Yong-xiu, HAN Xiao-;nei, WANG Xiu-min, LI Qian, ZOU Xue-zhi
( College of Applied Meteorology, Nanjing University of Information Science and Technology , Nanjing, Jiangsu 210044, China)

Abstract: To reveal the variation and interrelationship of winter wheat canopy temperature, leaf water potential and
transpiration rate and water use efficiency, we designed five different degrees of drought stress through plot culture in
rainproof installations, in which the water content was 45% , 55% , 65% , 70% and 80% of field capacity respectively.
The results showed that with the increase in the amount of irrigation for each treatment, the average and maximum canopy
temperature showed a downward trend as leaf water potential and transpiration rate showed a rising trend overall, when
the wheat suffered the most severe drought stress in the heading stage, it showed the greatest water use efficiency, and it
decreased by 50.70% overall at flowering stage compared with that at heading stage; Correlation analysis showed that
canopy temperature and air saturation deficit was in very significant positive correlation at heading stage ( P <0.01), and
at flowering stage, canopy temperature and leaf water potential was in significant negative correlation ( P < 0.05),
canopy temperature and air saturation deficit was in very significant positive correlation, air saturation deficit and transpi-
ration rate was in significant negative correlation, canopy temperature and water use efficiency was in significant positive
correlation. To sum up, at heading and flowering stages of wheat, canopy temperature can be used as one of the effective
indexes lo monitor water status of crops.

Keywords: winter wheat; canopy temperature; leaf water potential; water use efficiency; correlation analysis



