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Abstract ; In order to explore a fast and efficient way to screen drought-resistant varieties of winter wheat, and
to select drought-resistant winter wheat varieties. Six winter wheat varieties, Yannong 999, Taimai 1918, Jimai 22,
Jimai 23, Taishan 27 and Shiluan 02-1 were used in this study. Normal water treatment(75% relative soil water
content) , mild drought treatment(55% relative soil water content) and moderate drought treatment(40% relative
soil water content) were arranged to explore the chlorophyll fluorescence parameters, biomass, root-shoot ratio,
SPAD, superoxide dismutase (SOD) activity, malondialdehyde ( MDA ) content and their correlations. Results
showed that, compared with other varieties, under drought stress, Taimai 1918 obtained the highest drought resist-
ance coefficient(DTC). The smallest reduction of root to shoot ratio, SPAD value, photosystem I maximum pho-
tosynthetic efficiency (Fv/Fm) , photosystem Il actual photosynthesis efficiency (@PS1I ) , relative electron transfer
rate( ETR) , SOD, and the largest increasing in non-photochemical quenching( NPQ) and minimal increasing in

MDA content were observed in Taimai 1918. The order of drought resistance of 6 winter wheat varieties was Taimai
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1918 > Yannong 999 > Jimai 22 > Jimai 23 > Taishan 27 > Shiluan 02-1. The chlorophyll fluorescence parameters

were significantly correlated with drought resistance coefficient, SOD activity and MDA content. Sum up, the

drought resistance in Taimai 1918 was strongest, and chlorophyll fluorescence parameters can be used for screening

drought-resistant winter wheat varieties at seedling stage.
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Different letters indicate significant difference between
different treatments( P <0.05). The same as Fig.2 —10.
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Fig.1 Effects of drought stress on aboveground

dry matter weight of different winter wheat varieties
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Fig.2 Effects of drought stress on underground

dry matter weight of different winter wheat varieties
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Fig.3 Effects of drought stress on root-shoot
ratio of different winter wheat varieties
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Tab.1 Drought tolerant coefficient of different winter
wheat varieties under different drought levels
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resistance resistance
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Note: Different letters indicate significant difference of 5% between
different treatments( P <0.05).
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Fig.4 Effects of drought stress on SPAD in

different winter wheat varieties
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Fig.5 Effects of drought stress on Fv/Fm in

different winter wheat varieties
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Fig. 6 Effects of drought stress on ¢PS II
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Fig.7 Effects of drought stress on NPQ
in different winter wheat varieties
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Fig.8 Effects of drought stress on ETR

in different winter wheat varieties
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Fig.9 Effects of drought stress on SOD activity

in different winter wheat varieties
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Fig. 10 Effects of drought stress on MDA content

in different winter wheat varieties
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Tab.2 Correlation between drought resistance coefficient and chlorophyll fluorescence

parameters and physiological indexes of winter wheat

Ei=ga BRCAME  TRARE b2k T TR BA s b g
Index Fv/Fm oPSTI NPQ ETR SOD MDA

FBRIEAEE @PS 0.830 ™

A=K NPQ —0.748* -0.786™

AEXT HL 1536 3 % ETR 0.918* 0.858 -0.722*

A Ly L SOD 0.919 ™ 0.866 ™ -0.868 " 0.961

% MDA -0.743 " -0.833" 0.718 -0.865" -0.859 ™

hi R FRH DTC 0.896 0.902™ -0.908 ™ 0.931™ 0.979 -0.859"

I Fy/Fm. SIOCAROR  oPS I LB AROR NPQ. G2 VK s ETR. A X L 4% 8 3 SOD. 8 & (L W1 ALl s MDA. T3 — ¥ ; DTC.

PURAREL ™. MBFMR(P <0.01),

Note: Fv/Fm. Maximum photosynthetic efficiency; PSII. Actual photosynthetic efficiency; NPQ. Non-photochemical quenching; ETR. Relative e-

lectron transfer rate; SOD. Superoxide dismutase; MDA. Malondialdehyde; DTC. Drought resistance coefficient. ** . Difference at P <0.01.
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