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Screening of Drought Resistant Germplasm of Winter
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Abstract: Drought is the main cause of crop yield reductions, and its impact is greater than all other
stresses combined. Therefore, the selection of wheat germplasm with excellent drought resistance is
of great significance to ensure China’s food security. In this study, 140 wheat varieties(lines) at home
and abroad were used as research materials, and 10 morphological indices such as plant height, stem
nodes traits, and flag leaves traits were measured under two treatments, control and drought in the
field. Correlation analysis, principal component analysis, membership function method, and cluster
analysis were used to comprehensively evaluate the drought resistance of wheat varieties(lines). The
results of correlation analysis showed that there was no significant correlation between the drought re-
sistance coefficient and the length of each node, but it was significantly positively correlated with
plant height and flag leaf length and width. Principal component analysis was carried out on the

drought resistance values of each index, and a total of five principal components were extracted,
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which explained 78. 450% of the total variance. Based on the weights and membership function of

each index, the comprehensive drought resistance evaluation index(D value) of the 140 wheat varie-

ties(lines) was calculated, and the cluster analysis was carried out by R studio software. The results

showed that the wheat varieties were divided into five drought resistance grades:highly drought resist-

ant type, relatively drought resistant type, moderately drought resistant type, more sensitive type,

and highly sensitive type. Among them, the three wheat varieties with high drought resistant type were Xi-

aoyan 6, Lunxuan 715 and Lantian 10, and their D values were 0. 548, 0. 520, and 0. 493, respectively.

Keywords: Wheat; Drought resistance; Germplasm screening
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Table 3 Changes in agronomic traits of different wheat varieties( lines) cm
AP Treatment 1645 Index PH SL SLS TFIL TSIL BIL2 BIL1 SD2 FLI FLW
CK 5 KAH Max. 98.33  11.83  24.83  42.20  49.20 11.13 6.33 4.48 21.50 3.33
He/ME Min. 37.00 5.30 2.50  10.67 7.50 2.33 0.67 2.36 10. 39 1.10
M Average 56. 36 7.08 12,49  21.70  13.69 5.48 2.77 3.37 15.12 1.49
PrifE2E SD 13.01 1.03 5.13 6.83 4,72 1.56 1.07 0.39 2. 40 0.27
CV/% 23.08  14.49  41.11  31.46  34.48 28.38  38.71 11.67 15.86  18.02

o Em BAM Max. 86.67 10.00 28.50  39.50  38.33  9.83  5.33 432 23.97  3.28
Drought f/ME Min, 38. 00 3.90 1.23  10.03 7.57 1.07 0.67 2. 28 9.10 0.92
M Average 53.99 6.77 11.79  21.85  13.01 5. 20 2.54 3.28 14.75 1.48
FRifE2% SD 11.33 1.13 5.51 6.58 3.79 1.39 0.87 0.42 2.31 0. 24
CvV/% 20.98  16.72  46.76  30.11  29.13 26.80  34.33 12. 85 15.65  16.10

B CK A M4 Average  —2.37 —0.31 —0.70  0.15 —0.68 —0.28 —0.23  —0.09  —0.37 —0.01
Difference CV/% —2.10  2.23 5.65 —1.35 —5.35 —1.58 —4.38 1.18 —0.21 —1.92
¢ fti ¢ value 6.52°  4.47°  6.06° —1.30  11.16""  4.85" 1.33 1.56 3.87° 0.13

PH bk 3 SL: B s SLS B 5 TFIL B R 55 (] s TSIL « 48] =545 i) s BIL2 . 55 =747 ] )< 5 BIL T 338745 6] 1< 5 SD2 2 45 — 7 [ M ; FLL .
e FLW M 58, Rl

PH: Plant height; SL. Spike length; SLS. Spike leaf spacing; TFIL: The f{irst internode length; TSIL:. The second internode
length; BIL2: Basal internode length 2; BIL1: Basal internode length 1; SD2: Stem diameter 2; FLL: Flag leaf length; FLW . Flag leafl

width, * ; P<C0.05; % x . P<C0.01. The same in tables 4—6 and figures 1 and 3.
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Table 4 Descriptive statistics of traits drought resistance

P15 & B Drought resistance coefficient

PR pgm
Trait RRME B/AME CFHIE AREX S Ccv/%
Max. Min. Average SD
PH 1.73 0.61 0.97 0.16 16. 65
SL 1. 30 0.61 0.96 0.14 14. 74
SLS 4. 67 0.14 1. 09 0. 69 62.76
TFIL 2.19 0.41 1.08 0. 40 36. 70
TSIL 4.11 0.32 1. 00 0. 35 35. 30
BIL2 1.93 0.25 0.99 0. 30 30. 42
BIL1 6. 80 0.23 1.07 0.70 65.97
SD2 1.54 0.61 0.99 0.17 16. 97
FLI 1.63 0. 70 0.99 0. 20 19.70
FLW 2.67 0.45 1.02 0.24 23.35

RS A BT R B S = RO i e s
KM 65. 97 %0 R BT R B KAE R 6. 80, 5
AME R 0. 23, A ORIIE I BE BT R B AR S
R 19, 70 % M 23, 35 %, Hod i K 4t
B ZBGEE R 0. 70~1. 63, M 95 T 5 R HE
Bl M 0.45~2.67,
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Table 5 Correlation analysis of agronomic traits of different wheat varieties(lines)

fib LRI

Treatment Trait PH SL SLS TFIL TSIL BIL2 BIL1 SD2 FLL
CK SL 0.496"
SLS 0.507 " " 0.283"
TFIL 0.732*"* 0.363" " 0.698"
TSIL 0.793"* 0. 326 0.352 0.565
BIL2 0.736" " 0.338" " 0.139 0.395 0.620"
BIL1 0.427* " 0.206" —0.058 0.119 0.363" 0.715
SD2 0.353" " 0.259" 0.229" 0.347" 0.310° 0.363 0.238
FLI 0. 580 0.326" 0.276" 0.408* 0.488" 0.418 0.216 0.310* "
FLW —0.001 0.019 —0. 080 —0.010 —0.004 0.119 0.082 0.224" " 0.176
""" FEOOSL oAl
Drought
SLS 0.564** 0.411**
TFIL 0.783" 0.393* " 0.717"
TSIL 0.676" " 0.298" 0.282" 0.4777~
BIL2 0.603** 0.237** 0.122 0.310** 0.460* *
BIL1 0.262 0. 150 —0.081 0.022 0.209" 0.697**
SD2 0.303" 0.334"* 0.136 0.130 0.297** 0.282" " 0.152
FLL 0.500" " 0.307" " 0.165 0,428~ 0.360" " 0.309" " 0.116 0.305"*
FLW 0.068 0.083 —0.065 —0.085 0.096 0.115 0.124 0.249** 0.251""
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Fig. 1 Correlation analysis of drought resistance coefficients of different traits of wheat varieties(lines)
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Table 6 Principal component analysis of 10 agronomic traits

ﬁ’ﬁ( F {4 Principal component
Trait PC1 PC2 PC3 PC4 PC5
PH 0.502 —0. 064 —0.211 0.026 —0.006
SL 0.270 0. 060 0. 601 —0.229 —0.502
SLS 0.124 —0. 396 0.263 0.546 0. 366
TFIL 0.322 —0.393 —0. 100 0. 240 0.028
TSIL 0.320 —0.052 —0.550 —0.154 —0.212
BIL2 0.217 0. 543 —0.075 0.261 0. 255
BIL1 0.041 0.594 —0.078 0. 357 —0.056
SD2 0. 367 0.083 0. 284 0. 329 —0.308
FLL 0. 432 —0.017 —0.134 —0.258 0.071
FLW 0.287 0.152 0.319 —0. 444 0.632
FEEME Eigenvalue 1. 760 1. 370 1. 050 1. 020 0. 850
LSS 30. 950 18. 830 11. 060 10. 310 7.300

Contribution/ %

Cumulative contribution/ % 30. 950 49.790 60. 840 71.150 78.450
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Fig.2 Cluster map of drought resistance of different wheat varieties(lines)
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