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Evaluation of Salt Tolerance and Screening for Salt Tolerant
Accessions of 63 Foxtail Millet Germplasm

HAN Fei' ,ZHUGE Yu-ping' ,LOU Yan-hong' , WANG Hui' ,ZHANG Nai-dan' ,HE Wei' ,CHAO Ying’
(' National Engineering Laboratory for Efficient Utilization of Soil and Fertilizer Resources/
College of Resources and Environment of Shandong Agricultural University , Taian 271018 ;
*Office of Agricultural Work of Tai'an High and NewTech Development Zone ,Taian Shandong 271000)

Abstract ; Foxtail millet was an important grain crop in North part of China, with strong salt tolerance and
drought resistance. It played an important role in ensuring the food security in arid and barren areas,especially in
adjusting and optimizing the agricultural planting structure in saline and alkaline soil which is an important un-
touched arable land resources in China. In present study, 63 accessions of foxtail millet were employed as experi-
mental material ,and cultivated in 1. 0% salinity regimes of all nutrient medium. The foxtail millets cultivated in all
nutrient medium without salinity was designed as control subjects. During the test,all foxtail millets were kept in ar-
tificial climate incubator( day/night,30 °C /20 °C , photoperiod 14 h/d). Correlation analysis and principal compo-
nent analysis were employed to evaluate the eight salt tolerance indexs in salt tolerance evaluation. Membership
function analysis and cluster analysis were also employed to identify the grade of salt tolerance of foxtail millet. The
results showed that; grate variations of salt tolerance was observed among the germplasm of foxtail millet. Under 1%

NaCl of salt stress,a significant positive correlation was detected between the germination rate, germination index,
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root length, germinal length,relative germinal length and relative root length of plant,and the relative salt harm rate

showed a significant negative correlation with the above 6 indexes. The results of principal component analysis

showed that the percentage of germination rate, germination index , relative germinal length and relative root length

were used as major indexes to evaluate salt tolerance of foxtail millet. Cluster analysis indicated that 63 foxtail millet

accessions were divided into four groups (highly tolerant, tolerant, sensitive , extreme sensitive ) . Finally, Fenghong-

gu, Jinfen 106, Jingu57 ,Fentel 1, Jigu 16 were selected as excellent salt tolerant accessions by comprehensive evalu-

ation with the score of membership function in fuzzy mathematics.

Key words: foxtail millet;salt stress;principal components analysis ; cluster analysis ;membership function
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Table 1 The code,name and origin of test materials

i Ak g P Ak 7 b
Code Name Origin Code Name Origin
GZ01 EHR2E bk G733 A ST
GZ02 £1.4% 2000 SIS G734 hiEid ST
GZ03 W i) G735 a4 IR
GZ04 L TEaS Ho G736 I o7
G705 YN M G737 Selk uF
G706 BEFEH L7 G738 By 19 IR
G707 WHR Ly G739 Y 20 IIFS
G708 WELT 45 S0 G740 B ERR Jea
G709 WA 16 o7 G741 Kk mis—5 CE
GZ10 A 10 S G742 T2SD IR
GZ11 TH4%5 Ly G743 T3SD IIFS
GZ12 GEO07 LT G744 AT 54 g
GZ13 IR 25 L7 GZA5 Hr 106 5 1L v
GZ14 TRA 3 o7 G746 WA 5T g
G715 K45 1501 o7 G747 HA 40 g
GZ16 GE1505 SN G748 Wik 3 = Lty
G217 BERFH toEld G749 HB B Lty
GZ18 FANLIEaS Jent G750 W29 5 1Lvg
GZ19 B 19 L G751 Ty 02 5 L7
G720 AT 1860 ik G752 UHF 115 g
G721 LV NIE iEay o] G753 T4SD AR
G722 FfF—5 L G754 T5SD INZR
G723 FH_S WL G755 T6SD AR
G724 bl 5 AN Jext G756 T7SD AR
G725 EARE A L G757 kot AR
G726 R ik G758 T8SD IIFS
G727 KE—5 L G759 T9SD AR
G728 Wi 3 5 7R GZ60 T10 # & T IS
G729 E8T deat G761 T11SD IIFS
GZ30 DigIRES {OE| GZ62 T4 16 7R
G731 Wifs—5 & G763 T12SD IIES
GZ32 TINMG NES

1.3 HiEaE

BT A3 B4 2R F Excel F1 SPSS 19. 0 447
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Fig.1 Germination percentage and germination energy of foxtail millet exposed to 1. 0 % mass concentration NaCl regime
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Fig.2 Root length and sprout length of foxtail millet exposed to 1. 0% mass concentration NaCl regime
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Fig.3 Relative root length,relativesprout length and relative salt toxicity rate of foxtail millet

exposed to 1. 0 % mass concentration NaCl regime
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Table 2 Correlation analysis of all germination index of foxtail millet under salt stress

tkr R R REAHREL AHX R 5 PR WK EROEES S XA
N
: Germination Germination Germination Relative salt Sprout Relative Relative
Index Root length
percentage energy index toxicity rate length sprout length root length
R 0. 192 1
KRB 0.943 ** 0. 174 1
G iEROE TN = -0.958 %" -0.207 -0.868*" 1
RN 0.623 " 0.118 0.661** -0.551 ** 1
(i8S 0. 645 ** 0.008 0.657 ** -0.562 " 0.805** 1
AHXF 2R 0.567 ** 0. 021 0.571** -0.525** 0.897**  0.808** 1
AHXTAR A 0.556** -0.043 0.537** —0.494 "~ 0.627**  0.874** 0.727** 1

AR 0. 01 KPR R EE A G

**  values with different superscript indicate significant different at 1% level
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Fig. 4 Component scoring coefficient ( Left) and Factor loading distribution ( Right ) of germination index in PC1 and PC2
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Fig. 5 Dendrogram of cluster analysis

for foxtail millet germplasm
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Table 3 Comprehensive evaluation of salt tolerance of 63 foxtail millet accessions
9> (G Hi 9> (G He4 s (G Hi4
Code Score Rank Code Score Rank Cod Score Rank
GZ01 0.68 8 G722 0.26 44 GZA3 0.15 54
GZ02 0.14 57 G723 0.34 34 G744 0. 44 22
GZ03 0.20 48 G724 0.14 56 GZAS 0.75 5
GZ04 0.57 12 GZ25 0.37 30 G746 0. 82 4
GZ05 0.24 46 G726 0.31 40 GZA7 0.16 51
GZ06 0.18 50 GZ27 0.72 6 G748 0.57 13
GZ07 0. 60 11 G728 0.32 37 G749 0.39 29
GZ08 0.83 3 GZ29 0.43 23 GZ50 0.50 17
GZ09 0.54 15 GZ30 0.35 33 GZ51 0.33 35
GZ10 0.04 63 GZ31 0. 62 9 GZ52 0. 84 2
GZ11 0.46 21 GZ32 0.33 36 GZ53 0.27 42
GZ12 0.14 55 GZ33 0.09 59 GZ54 0.39 27
GZ13 0.26 43 GZ34 0.20 49 GZ55 0.04 61
GZ14 0.15 52 GZ35 0.36 32 GZ56 0.51 16
GZ15 0.49 19 GZ36 0.24 45 GZ57 0. 47 20
GZ16 0.32 38 GZ37 0.31 39 GZ58 0.04 60
GZ17 0.41 26 GZ38 0.42 25 GZ59 0. 49 18
GZ18 0.22 47 GZ39 0.55 14 GZ60 0. 61 10
GZ19 0.36 31 GZ40 0.30 41 GZ61 0. 69 7
GZ20 0.43 24 G741 0.39 28 GZ62 0.89 1
GZ21 0.15 53 GZA2 0.04 62 GZ63 0.12 58

JFRAS (S DY 89. 73% . Hith , BHFR KA
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K55 = F O RS, AR PRI A T
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