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Study on different pH buffers reducing the effect of
drought stress after anthesis on winter wheat

ZHAO Jiao'?, WANG Chao®, ZHANG Jun-1i*, QIAN Jing-gi*,
JU Hui*, WANG Zhi-min®*, ZHANG Ying-hua®"
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2. College of Water Conservancy and Ecological Engineering, Nanchang Institute of Technology, Nanchang 330099, China;
3. Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of

Agricultural Sciences, Beijing 100081, China)

Abstract In order to further clarify the effect of pH buffer on the stress resistance of winter wheat, pot experiments
were carried out with normal water and drought stress conditions after anthesis in the greenhouse. Two pH phosphate
buffer solutions (pH 5.5 and pH 7.5) were sprayed after drought stress, changes of relative conductivity , photosynthetic
characteristics,and the activities of antioxidant enzymes in flag leaf as well as grain yield were investigated. The results
showed that drought stress significantly increased the leaf relative conductivity. However, plasma membrane was more
relatively stable in the two pH buffer solution treatments. The effects of drought stress on flag leaf photosynthetic rate,

chlorophyll fluorescence parameters ( Fv/Fm) and SPAD value were significantly alleviated in buffer solutions
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treatments, especially for pH 5. 5. Drought stress increased the activities of leaf antioxidant enzymes including CAT,
POD and SOD. Two buffer solutions further improved the activities of CAT and POD, in which pH 5.5 buffer solution had

greater effect on CAT, while pH 7. 5 buffer solution had greater effect on POD. The grain weight per spike was

significantly reduced under drought stress. However, the reduction was significantly smaller under two pH buffer

solutions than control. This study clarified that pH buffer solution could stabilize cell membrane, increase leaf antioxidant

capacity, maintain leaf photosynthetic ability to a certain extent and thus mitigate the adverse effects of drought stress

on yield.

Keywords winter wheat; pH buffer solution; drought stress; antioxidant enzyme; photosynthetic characteristics
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1 pHZEMEMNFEMETEMRELBETENZM(TRELEFT7 d,2012—2013 £)

Table 1 Effect of pH buffer solutions on the antioxidant activities of flag leaf

under drought stress (seven days after drought stress,2012—2013)

Ab P CAT 35 /(U/(min * g))

POD & /(U/ (min + g))

SOD &/ (U/g)

Treatment CAT activity POD activity SOD activity
CK1 16.540.9 ¢ 241.6+£13.2 ¢ 398.1£3.0b
CK2 20.1+1.1b 288.1+23.4 b 492.5+17.1 a
T1 23.64+1.2a 301.2+13.1b 470.9+47.5 a
T2 22.7+1.1 a 343.1+£ 9.1 a 489.0+37.4 a

WA F/NG F RN &AL BRI AE P<<0.05 KFA 225, TRM.

Note: Different lowercase letters mean significant differences at P<C0. 05 level. The same below.

x2 pHZEMBZENTFEHETEHERKNZMN
Table 2 Effect of pH buffer solutions on the yield traits under drought stress

2011—2012 2012—2013

Ak Y RAY THRE/g A/ TR 5L THHE/g P/

Treatment Grains Thousand-grain (g/¥> Grains Thousand-grain g/

per spike weight Yield per spike weight Yield
CK1 22.1£0.3 a 37.2£0.4 a 0.82£0.01 a 32.1£0.5 a 49.0£0.5 a 1.5740.02 a
CK2 18.3£0.3 ¢ 32.2£0.6 ¢ 0.59+0.02 ¢ 27.7+£0.3 ¢ 42.640.6 d 1.1840.01 d
T1 19.840.4 b 34.940.7 b 0.69£0.01 b 29.94+0.1b 46.240.8 b 1.3840.02 b
T2 20.240.5b 34.0£1.1b 0.69£0.02 b 29.5£0.4 b 44.8£0.5 ¢ 1.3240.01 be

3 Wit 54
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