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Physiological Responses of Foxtail Millet to Different
Drought Stress at Seedling Stage

ZHAO Shaoxing'*,ZHAO Ling',ZHANG Haoshan', LI Lin',ZHANG Ting',ZHOU Hong',
LIU Jiaxin', SHI Zhigang', CHENG Ruhong', WANG Genping', YAO Lei’

(1.Institute of Millet Crops, Hebei Academy of Agriculture and Forestry Sciences/Key Laboratory of Genetic
Improvement and Utilization for Featured Coarse Cereals(Co-construction by Ministry and Province) , Ministry of
Agriculture and Rural Affairs/Key Laboratory of Minor Cereal Crops of Hebei Province , Shijiazhuang 050000, China;
2.Beijing Agro-Biotechnology Research Center, Beijing Academy of Agriculture and Forestry, Beijing 100097, China;
3.College of Agriculture, Shanxi Agricultural University, Jinzhong 030801, China)

Abstract: Polyethylene glycol(PEG) solution was used to simulate drought conditions for the identification and evaluation
of drought resistance of foxtail millet germplasm resources during the indoor germination stage. This process aimed to screen for
high—quality cultivars with drought resistance. In this experiment, two drought-resistant foxtail millet cultivars, Jigu 37 and Jigu
38, were utilized as the tested materials, and Yugu 18, a widely adaptable cultivar in the north China summer foxtail millet
region, was taken as the control. Different concentrations of PEG were used to impose drought stress, and after 7 days of stress,
the contents of chlorophyll(Chl), betaine, free proline(Pro), malondialdehyde(MDA), and the activities of superoxide dismutase
(SOD) and peroxidase(POD) in the young leaves were measured. The results indicated that, compared to the control cultivar
Yugu 18, Jigu 37 and Jigu 38 exhibited significantly reduced malondialdehyde content under moderate and severe drought stress
(12% and 18% PEG), Jigu 38 had significant increase in osmotic regulation substance, free proline, content under moderate and
severe drought stress, both Jigu 37 and Jigu 38 had significant increase in betaine content. Jigu 38 possessed significantly
enhanced SOD activity, but the SOD activity of Jigu 37 was only significantly higher than that of Yugu 18 under mild and severe
drought stress(6% and 18% PEG). The POD activity of Jigu 37 and Jigu 38 was significantly reduced under severe drought

I %5 B #5 . 2024-02-06
E BB b8 AMA 2 B FE AR 55 2% (HBNKY-BGZ-02) s Wl AL AR F0ll BHE BB £ 751 (21326302D) s F K4 F i 37l Hi AR 7k R
(CARS-06-14.5) ; It 50 7 AR £x 1E 40610 357 A (BATC02-2023) ;91 4648 A 4K 4 35 H (C2019407089)
& B A AL (1998-) , 3, U1 T~ oo N R B W 5 05 ) ARG B Rl . WL O BN R AR SRR A .
BAS1EE : TARF(1983-), I, Ih g B2 A 98 b W, BB NS Tt R iF oy T4%.
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stress. Jigu 38 exhibited significantly enhanced chlorophyll content, while, Jigu 37 only exhibited significantly enhanced

chlorophyll content under mild and moderate drought stress(6% and 12% PEG). Comprehensive analysis of multiple

physiological indexes showed that Jigu 37 and Jigu 38 had stronger drought resistance at the seedling stage, they were superior to

Yugu 18 on drought resistance, and the drought resistance of Jigu 38 was better than that of Jigu 37.

Key words: foxtail millet(Setaria italica 1..); seedling stage; polyethylene glycol(PEG); drought stress; physiological index
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