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Application of Spontaneous Fluorescence of Germinating Maize in
Drought Resistance Evaluation under Water Stress

GAO Yu', XI Gang', LIU Kai', YANG Yun-jing®
(1 Department of Applied Physics, Institute of Science, Xi'an University of Technology, Xi'an 710048, China)
(2 Department of Applied Physics, North West Agriculture and Forestry University .
Yangling » Shaanxi 712100, China)

Abstract: Spontaneous fluorescence, as a kind of life information, can reflect cellular metabolism and
DNA synthesis, so it plays an important role in evaluation of drought resistance during germination of
crop seeds. To establish the method of drought resistance evaluation based on spontaneous fluorescence in
germinating stage of maize, change of spontaneous fluorescence was studied in Wanrui No. 168 and
Yandan No. 8 under water stress induced by PEG-6000 solution with the osmotic potential of —0.1 MPa
and —0.3 MPa. The results show that spontaneous fluorescence of the two cultivars increase with the
germination process, while is inhibited by water stress. The inhibition effect of spontaneous fluorescence
to Wanrui No. 168 is more obvious than that to Yandan No. 8 under the same intensity of water stress,
and the higher the intensity is, the greater the interspecific difference will be. It is also found that relative
change rate of spontaneous fluorescence named Ry during germination of seeds can reflect the dynamic
process sensitively of response, adaptation and damage to water stress in life activities of seeds, and it is
nondestructive and sensitive using Ry to evaluate drought resistance in germination period of maize.

Key words: Spontaneous fluorescence; Maize germination; Water stress; Drought resistance
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Fig. 1 Spontaneous fluorescence in germination period of
Wanrui NO. 168 and Yandan No. 8
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PEG stress of —0.1 MPa and —0. 3 MPa
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Table 1 Germination rate( %) of maize and its change under water stress
Germination time/day 1 2 3 4 5 6 7 8

Wanrui Control group 0 67.50 80.83 82.50 83.33 86.67 87.50  87.50
—0.1 MPa PEG 0 24.17 67.50 72.50 74.17 76.67  80.00  83.33

NO. 168 —0.3 MPa PEG 0 3.33 24.17  37.50  43.33 76.67  77.50  77.50
Yandan Control group 0 76.67 95. 83 97.50 98. 33 99. 17 99. 17 99. 17
—0.1 MPa PEG 0 30.00 89.17 93.33 95.00 97.50 97.50  97.50

NO.8 —0.3 MPa PEG 0 2.50 34.17  55.00  93.33 94.17  95.83 95. 83

xR2 KSBHEBETENEXRME GDRI(%)
Table 3 GDRI(%) of two maize varieties under water stress

—0.1 MPa PEG —0. 3 MPa PEG

Treatment condition

Wanrui NO. 168 70.771 45. 824
Yandan No. 8 77.231 51.208
Relative change rate( %) 9.12 11. 75
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