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Assessment of Drought Resistance of Setaria italica Varieties

GAO Ruyong',SHI Li-ran' , CUI Xing-guo',LI Ming-zhe**
(1. Department of Life Science, Hengshui University, Hengshui 053000, China;
2. Dry Land Farming Institute. Hebei Academy of Agricultural and Forestry Sciences, Hengshui 053000, China)

Abstract: In order to study the drought resistance of 12 Setaria italica varieties in Heilonggang
area,the germination percentage, germination index,and root length, shoot height, fresh weight,
vigor index were measured under the simulated drought conditions with PEG-6000 (10%,15%
and 20%) ,and the ability of drought resistance was comprehensively evaluated using the fuzzy
subordinate function. The results showed that the six indicators measured all declined in the three
drought-sress treatments, and the inhibition effect was enhanced as the PEG concentration in-
creased. With regard to the three drought treatments (10%,15% ,20%) ,the inhibition rate was,
respectively,4 % ,11% and 26 % for germination percentage,12% .24% and 44 % for germination
index,21%.,44% and 61% for root length,8%,19% and 39% for shoot height,22%,34% and
51% for fresh weight,and 31%,50% and 73% for vigor index. The drought stress mainly inf-
luenced the germination rate and the robust degree of seedlings. Chigul6 was a high drought-re-
sistant variety. Jingu31,Jigul9,Yugu 1,Jingu 51, Longgu 27, Jingu 52, Henggu 0902 and Longgu
11 belonged to medium drought-resistant varieties. Henggu 10 and Changnong 38 were weak
drought-resistant varieties, while Jingu 46 was a drought-sensitive variety.

Key words: Setaria italica ; drought resistance; seed germinnation; seedling growth; fuzzy sub-
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CK 10 % PEG 15 % PEG 20 % PEG CK 10%PEG 15%PEG 20%PEG
0902 90a 84a 69b 52¢ 0 7 23 42
1 93a 92a 86a 79a 0 1 8 15
16 99a 96a 91b 8lc 0 3 8 18
38 79a 76a 69ab 57b 0 4 13 28
11 89a 87a 8la 70b 0 2 9 21
46 88a 82a 71b 44¢ 0 7 19 50
51 90a 82a 79a 73b 0 9 12 19
10 98a 94a 84b 66¢ 0 4 14 33
19 93a 92a 87h 84b 0 1 6 10
52 91a 87a 86a 69b 0 4 5 24
31 80a 79a 78a 68b 0 1 3 15
27 86a 80ab 75b 54¢ 0 7 13 37
90 86 80 66 0 4 11 26
4 0.05 .
2
/%
CK 10 % PEG 15 % PEG 20 % PEG CK 10%PEG 15%PEG 20%PEG
0902 35. 96a 35.73a 24. 98b 17.7¢ 0 1 31 51
1 39. 64a 34. 46a 29.21b 22.00¢ 0 13 26 45
16 39. 74a 36. 61ab 32. 89b 26. 24c¢ 0 8 17 34
38 32.79a 32.78a 28. 25a 17.06b 0 0 14 48
11 30. 68a 28.59a 23.10b 18. 20¢ 0 7 25 41
46 36. 64a 30. 24a 25. 84b 12.12¢ 0 17 29 67
51 35. 39a 27.72ab 27. 69ab 20. 69b 0 22 22 42
10 37.38a 28. 40b 21. 48¢ 15. 32d 0 24 43 59
19 33.18a 29.05b 25. 55¢ 21.05d 0 12 23 37
52 34. 44a 29.07b 26. 68b 22.06c 0 16 23 36
31 25. 84a 24. 94a 24. 20a 22.94a 0 3 6 11
27 48.11a 39. 94b 35. 24b 22.97c 0 17 27 52
35. 82 31. 46 27.09 19. 86 0 12 24 44
2.2 ,1. 8~4. 1 cm, 45% ~78%,
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30%~64%, 449, 31%6.50%6.73%. NN .
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/cm /%
CK 10 % PEG 15 % PEG 20 % PEG CK 10%PEG 15%PEG 20%PEG
0902 7.2a 6. 3a 2.6b 1. 8b 0 12 64 75
1 4.7a 4. 0b 2. 8¢ 1.8d 0 15 40 62
16 6. 3a 5. 3a 3.1b 2.6b 0 16 51 59
38 6. 9a 4.7b 3.6b 2.0c 0 32 48 71
11 7. 2a 5. 6ab 4.6b 3.0b 0 22 36 58
46 9. 8a 5.1b 3. 6bc 2. 2¢ 0 48 63 78
51 6. 9a 6. 4a 4. 8b 3.8b 0 7 30 45
10 5.5a 1. 4ab 3.4b 2.4b 0 20 38 56
19 5. 8a 5.4a 3.8b 2.6b 0 7 34 55
52 8. 2a 5.9b 4. 8b 4.1b 0 28 41 50
31 8. 0a 7. 0a 5.3b 3. 4c 0 13 34 58
27 7.4a 5.5b 3.5¢ 3.0c 0 26 53 59
7.0 5.5 3.8 2.7 0 21 44 61
/em /%
CK 10%PEG 15 % PEG 20 % PEG CK 10%PEG 15%PEG 20%PEG
0902 4. 8a 4.6 a 3.2b 2.5b 0 4 33 48
1 3. 3a 3. lab 2.8b 1. 9¢ 0 6 15 42
16 4. 3a 4. 2a 3.7a 2.3b 0 2 14 47
38 3. 8a 3. 2a 3. 0a 1.7b 0 16 21 55
11 3. 6a 3.1b 3.1b 2. 3¢ 0 14 14 36
46 3.1a 2. 9ab 2.6b 2.0c 0 6 16 35
51 4. 3a 3. 8a 3.1b 2. 3c 0 12 28 47
10 4. 1a 3. 6a 3.2b 2.7b 0 12 22 34
19 4. 5a 4. 4a 4. 1a 3.1b 0 2 9 31
52 3.7a 3.5a 2.7b 2.4b 0 5 27 35
31 4. 6a 4. 2a 3.9b 3.3b 0 9 15 28
27 4. 2a 3. 9ab 3.6b 2. 8¢ 0 7 14 33
4.0 3.7 3.3 2.4 0 8 19 39
/g /%
CK 10 % PEG 15 % PEG 20 %PEG CK 10%PEG 15%PEG 20%PEG
0902 2. 88a 2.02b 1. 48¢ 1. 25¢ 0 30 49 57
1 1.67a 1. 53ab 1.31b 0. 98¢ 0 8 22 41
16 2.27a 1.69b 1.51b 1.07¢ 0 26 33 53
38 2.13a 1. 64b 1. 22¢ 0.99d 0 23 43 54
11 2. 24a 1.58b 1. 44b 0. 94c 0 29 36 58
46 1. 83a 1. 37b 1. 24b 0.93c 0 25 32 49
51 2. 04a 1.56b 1. 44b 1.0lc 0 24 29 50
10 1. 85a 1. 54b 1.29b 0. 90c 0 17 30 51
19 1. 69a 1. 39a 1. 26b 0.95¢ 0 18 25 44
52 1.77a 1. 40ab 1. 28b 0. 85¢ 0 21 28 52
31 2.15a 1. 64b 1.33b 1. 15b 0 24 38 47
27 2.17a 1.78b 1. 23c¢ 0. 90d 0 18 43 59
2.06 1. 60 1.34 0.99 0 22 34 51
/%
CK 10 % PEG 15 % PEG 20 % PEG CK 10%PEG 15%PEG 20%PEG
0902 103. 53a 72.01b 36.90c¢ 22.12d 0 30 64 79
1 66.37a 52.83b 38. 35¢ 21.37d 0 20 42 68
16 91. 25a 62.17b 49.50b 28.15b 32 46 69
38 69.47a 53.85b 34. 46¢ 16. 96d 0 22 50 76
11 79.52a 43. 64b 39.85b 19.07c 0 45 50 76
46 68. 43a 38.90b 26.71c 14. 24d 0 43 61 79
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6
/%
CK 10 % PEG 15 % PEG 20 % PEG CK 10%PEG 15%PEG 20%PEG
51 98.03a 62.28b 50. 66¢ 23.41d 0 36 48 76
10 68.19a 46, 44b 33.41b 11.02¢ 0 32 51 84
19 52.09a 39. 88b 29.11c 17.08d 0 23 44 67
52 58. 62a 40. 88b 32.50b 17. 98¢ 0 30 45 69
31 74. 26a 50. 31b 35. 54c¢ 25.42¢ 0 32 52 66
27 56. 13a 44, 23b 29.59c¢ 20. 63d 0 21 47 63
73.82 50. 62 36. 38 19.79 0 31 50 73
2.3 52, 0902, 11 0. 4~0. 7,
( ; 10 N 38
7)., 16 >0. 7, , 0. 3~0. 4, ; 46 < 0. 3,
; 31. 19. 1 . 51, 27, R
16 0.94 0. 89 0.91 0. 44 0.61 0. 66 0.74
31 0.55 0.62 0.61 0. 88 0.81 0.63 0.68
19 0. 94 0. 44 0. 40 0.67 0.96 0.56 0. 66
1 .87 0.57 0.72 0. 34 0.21 0.90 0. 60
51 .43 0.37 0.71 0.97 0.31 0.62 0.57
27 .23 0.72 0.53 0.42 0. 64 0.32 0.48
52 .66 0. 46 0.41 0.71 0.29 0. 34 0.48
0902 0.14 0. 54 0.53 0.31 0.46 0.58 0.43
11 0.63 0.37 0. 35 0.61 0.27 0. 31 0.42
10 0.63 0.05 0.23 0. 46 0. 44 0.48 0.38
38 0. 20 0.63 0.48 0.25 0.09 0. 30 0.33
46 0.11 0.21 0. 06 0. 05 0.15 0. 30 0.14
3 , 16, 31. 19.
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