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Fig.1 The changes of RWC in transgenic wheat under water stress
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Fig .2 The changes of plasma membrane relative permeability

in transgenic wheat under water stress
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Fig .4 The changes of chlorophyll content in

transgenic wheat under water stress
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Table 1 The changes of Pn and Tr in transgenic wheat under water stress

64 pmol COz/(mes))

75 M 7 2R Cmmol H20/(m*s)]

AR RO Photosynthetic rate Transpiration rate

Varieties . N
(Lines) EH K T iE i it IEH ok T ia Gy Bt

CK MD SD CK MD SD

G221 22 .841 .25a 21.241.1a 16 .70 .92ab 5.79+0 .524a 4.76£0.317b 3.98-£0.273be
XN979 23.2+1.33a 18.740 .86ab 13.24£0 .65¢ 5.85+0 .484a 5.1140 .410ab 4.702£0 .345a
G258 23.241.75a 21.840.98a 18.340.91a 5.7340 .612a 4.98+0.387b 3.414+0 .267¢
HG35 22.141.07a 17 .340.82b 14 .70 .67hc 5.8040.571a 5.4440 .311a 4.45+0 .313ab

TR R 3 A A3 (E £ bl 2% 5 [R50 B bR AT A R 7 RE 9 0 22 5 BAT 3 (LSD K, P=0.05), T,

Note ; The data represent the mean ==SD ; values with different letters in the same column indicate significant difference at  P=0 .05 according to LSD test .

They are the same in the following tables .
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Table 2 The changes of Gs and Ci in transgenic wheat under water stress
AR HI] CO He i

(R GsCmol H0/(m?+s)] Ci (pmol €O, /mol )

Varieties - - - - - -
(Lines) Ik R E 0 i 1EH itk T I E WA

CK MD SD CK MD SD

c221 0.521£0.029a  0.47240.019a  0.3882-0.023ab 18612 .1a 22911 .1be 24518 .9be
XN979 0.536£0.032a  0.45840.022ah  0.33520.018¢ 192411 .9a 23112 6a 297420 .1a
G258 0.5114£0.024a  0.460£0.018a  0.405-£0.029a 19013 .8a 21813 8¢ 254412 5c
HG35 0.504+0.019a  0.42740.015b  0.343+0.023be 187+12 .8a 239+ 14 .ab 281-+16 .8ah
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Fig.5 The changes of proline content in transgenic

wheat under water stress
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Table 3 Subordinate function values of drought resistances and comprehensive evaluation of different variety
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(Lines) RWC MRP Pn Tr Gs Ci Ui
G221 0.70 1.00 0.97 0.79 0.87 0.23 0.84 0.75 1.00 0.79
XN979 0.00 0.52 0.29 0.38 0.08 0.72 0.00 0.22 0.41 0.29
G258 1.00 0.75 0.84 1.00 0.84 0.22 0.86 0.77 0.56 0.76
HG35 0.24 0.00 0.32 0.48 0.22 0.91 0.72 0.38 0.12 0.38
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Drought resistance of transgenic wheat with 7aEBP gene under
different water stress during jointing stage

NAN Bingdong' , CHEN Yaofeng' , MIN Dong-hong' , ZHANG Xiaohong” , ZHAO Jietan' , XUE Feiyang'
(1. College of Agronomy , Northwest A & F Unwersity , Yangling , Shaanxi 712100, China ;
2. College of Life Science , Northwest A & F Unwersity » Yangling » Shaanxi 712100, China)

Abstract ;. Using two transgenic wheat strains with TaEBP gene and corresponding recurrent parent as materials , a
pot experiment was conducted under different water stress to compare drought—Tresistance of different varieties by studying
the effect of physiological and biochemical indexes on drought resistance of transgenic wheat during jointing stage , and
then to make a comprehensive evaluation of droughtTesistance with subordination function method . The results showed
that with the increase of water stress , leaf relative water content , chlorophyll content , photosynthetic rate and stomatal
conductance showed downtrend , and the transgenic wheat declined more slowly ; while intercellular CO2 , MDA content ,
plasma membrane permeability showed uptrend , but the corresponding contrast rose more steeply . The proline content of
transgenic wheat was significantly higher than contrast varieties . Based on the comprehensive evaluation we found that
transgenic wheat strains G221 and G258 with TaEBP gene have higher droughtresistant capability than the corresponding
contrast ones XN979 and HG35 .

Keywords ; water stress ; TakBP ; transgenic wheat ; physiological and biochemical indexes ; droughtTresistance
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Effects of water-saving irrigation on some photosynthetic functions
and water use efficiency in wheat

LI Shengdong , WANG Fahong , SI Jisheng , KONG Ling—an , ZHANG Bin , FENG Bo
(Crop Research Institute , Shandong Academy of Agriculiural Sciences , Jinan 250100, China)

Abstract . A field experiment for effects of water stress on photosynthetic functions was conducted in Jinan , Sharr—
dong , China (36°42'N, 117°04'E) for wheat growing seasons during 2007~~2009 . There were four irrigation treatments ,
no irrigation (Wo ) , one irrigation at jointing stage (W1) , two irrigations at jointing and anthesis stage (W2 ) , three irri—
gations at over-wintering , jointing and anthesis (W3 ) . Each irrigation supplied water of 60 mm . The results showed that ,
during the period of grain filling (7 d after anthesis ) , the photosynthetic indexes of flag leaf including the maximum pho—
tochemical efficiency ( Fv/Fm) , the actual photochemical efficiency of photosystem Il ( @sy ) and the photochemical
quenching coefficient (gp) were obviously higher with adding irrigation and net photosynthetic rates were significantly in—
creased . There were linear relationship between leaf stomatal conductance , intercellular CO2 concentration and transpira—
tion rate . There were significant changes in the maximal efficiency of PS Il photochemistry and apparent damages in PS Il
reaction centre , its oxidising and acceptor sides , or its antennae system for Wo . This was shown by the decrease in the
efficiency of excitation energy capture by open PS Il reaction centers and the quantum yield of PS Il electron transport
and a significant decrease in nomphotochemical quenching . However , got the highest WUE in four treatments , while the
dry matter accumulation and grain yield in W3 were higher than those in other treatments . Photosynthetic rate , transpira—
tion rate and water use efficiency were significantly correlated .

Keywords ; wheat ; photosynthetic rate ; transpiration rate ; water use efficiency





