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Seed Germination Response to Drought Stress and Drought
Resistance Evaluation of Foxtail Millet
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Abstract ;In order to explore the index of drought resistance and screen drought tolerance varieties, which can
provide evidence for millet production and breeding for drought resistance, this study measured sprout index of
drought resistance, vigor index of drought resistance, relative germination vigor, relative germination rate, relative
plumule length and relative radicle length of twenty millet varieties to evaluate their drought resistance through a-
dopting PEG solution simulated soil drought treatment. The results showed that vigor index of drought resistance , rel-
ative germination rate,relative germination vigor,relative plumule length and relative radicle length could be consid-
ered as the index of drought resistance which were highly significant correlation with sprout index of drought resist-
ance (r=0.867",0.995" ,0.997 " ,0.762" ,0.680 " ,respectively). Analysis showed that,relative germination
vigor and relative germination rate could be used for the first indicator of drought resistance identification at millet
germination stage ; vigor index of drought resistance could be used for the second indicator;relative plumule length
and relative radicle length could be used for the third indicator. The sprout index of drought resistance of Changnong
40, Jinzhong 208, Changsheng 08-2 ,Fenxuan 446 ,Fu 12 ,Bao 200302, Zheng 12 and Changsheng 08-1 were 0.917 3,
0.920 5,0.865 1,0.869 9,0.836 6,0.831 3,0.843 0 and 0. 979 5, respectively, which showed better drought
resistance than others in twenty millet varieties.
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Tab.1 Sprout index of drought resistance,vigor index of drought resistance,relative germination vigor, relative

germination rate,relative plumule length, relative radicle length of different millet varieties under water stress

Y A4 - WHREE WX RFR/ % MR EFR/ % R % MR %

2
Vnn'ﬁ]t Sprout index of Vigor index of Relative Relative Relative Relative
e drought resistance  drought resistance  germination vigor  germination rate  plumule length radicle length
4 08-1 Changsheng 08-1 0.979 5 0.567 1 97.96 97.96 57.89 54.12
212 Fu 12 0.836 6 0.3516 87.59 87.76 42.03 34.33
4 09 Changsheng 09 0.212 8 0.019 6 23.89 26.09 9.21 27.86
K Baimi 0.454 9 0.138 1 45.30 43.41 30.35 33.96
/NE K Xiaoxiangmi 0.5927 0.0217 57.03 63.91 3.66 9.44
¥8 072 Zheng 07-2 0.701 6 0.1343 73.57 74.47 19.14 31.68
£ 4¢ 40 Changnong 40 0.917 3 0.551 6 92.67 94.00 60. 14 66.44
B4 18 Yugu 18 0.440 1 0.0537 48.48 48.51 12.20 27.37
{4z 08-2 Changsheng 08-2 0.865 1 0.3595 88.81 93.01 41.56 37.17
% 08-4074 An 08-4074 0.546 9 0.073 1 55.80 58.27 13.36 22.74
U1 446 Fenxuan 446 0.869 9 0.369 2 91.03 92.47 42.44 58.08
W R B4 23463 Zhuweibagu 23463 0.749 6 0.316 6 75.74 76. 64 42.23 41.35
#4519 Baogu 19 0.721 4 0.1552 72.14 78.47 21.52 37.57
¥ "1 208 Jinzhong 208 0.920 5 0.454 8 92.67 92.67 49.41 36.90
# 200302 Bao 200302 0.8313 0.314 7 85.14 88.51 37.86 45.62
H12 Zheng 12 0.843 0 0.4013 86.49 87.16 47.60 53.62
M1 # Dujiaohuang 0.358 7 0.093 6 37.90 41.41 26.10 29.02
% 10-4240 An 10-4240 0.403 0 0.101 1 40.35 43.10 25.09 20.43
e 13 Jiyechong 13 0.6350 0.0459 66.67 68.06 7.23 18.70
1 3839 Shi 3839 0.592'5 0.1328 61.76 62.41 22.41 29.33
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Fig.1 Cluster analysis of sprout index of drought resistance of twenty millet varieties
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Fig.2 Cluster analysis of vigor index of drought resistance of twenty millet varieties
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Tab.2 Correlation coefficient of all traits of millet under water stress

EiEE D WRPIRIRE W AR AR IR 2 AR IR AR X R ZEH FX R 2R

Traits SIDR VIDR RPL RRL RGV RGR
W & i F-95 % SIDR 1
& i 548 %0 VIDR 0.867" 1
XTI ZE K RPL 0.762 ™ 0.969 ™ 1
X IRAR K RRL 0.680 0.858™ 0.862" 1
FAXS K ZF# RGV 0.997 0.862" 0.757" 0.690 " 1
FAXS % 2F % RGR 0.995" 0.839 0.727" 0.664 0.995" 1

"R AR BIERIR 5% 1% KPR 3 5 RT3 A G .

Note: "

and ** indicate significant correlation at the 5% and 1% probability levels, respectively.
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