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Abstract; To clarify the relationship between root morphology at seedling stage and drought resistance
characteristics of different wheat varieties(lines) , this study simulated drought conditions using 20%
polyethylene glycol(PEG-6000) to assess the drought resistance of 300 domestic and foreign winter
wheat samples at the seedling stage. Eight root morphological indicators were determined: root tip
number, root volume, root surface area, total root length, root average diameter, longest root
length, root dry weight and root fresh weight, and a comprehensive evaluation of root traits was con-
ducted using various statistical methods (correlation analysis, membership function method, cluster
analysis, and principal component analysis). The results showed compared with the normal treat-
ment, the measured indicators of wheat root under drought stress treatment decreased significantly (P
<C0.01). Indicating that drought stress at the seedling stage significantly inhibited the root growth of

wheat. The comprehensive drought resistance evaluation D value for the tested wheat varieties was
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between 0. 09 and 0. 86. Cluster analysis categorized the tested materials into five types of drought resist-
ance; Neixiang 5 and Wan 23094 were classified as highly drought-resistant, 21 samples including Yu-
mai 49, Wanmai 38 and C39 were drought resistant type, 70 samples including Jimai 20, Mantol and
Yangmai 10 were moderately drought resistant type, and 114 samples including Zhongmai 895, Huai-
mai 18 and RE714 were drought sensitive type, P3 samples including Fan 6, Ningmai 9 and Aca 801
were classified as highly drought sensitive. Comparing the distribution frequency of different drought
resistance types across wheat growing regions revealed that the Huang-Huai winter wheat area is an
important region for screening elite drought-resistant germplasm. Principal component analysis indi-
cated that the assessment of seedling stage drought resistance refers to root surface area, root vol-

ume, root fresh weight and average root diameter. The results of this study may provide reference for

the screening and utilization of drought-resistant germplasm in wheat.
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Table 1 Changes in root traits of winter wheat at seedling stage under drought stress
PR Jb 3 RKRME R/AME -2 {E P v 22 3 i £ U 7
Trait Treatment Max. Min. Average SD CV/% Skewness Kurtosis
RTN CK 178.17 15. 25 63.12 34.01 53. 87 0. 60 —0.43
DS 129.92 8.50 40.08" * 23.33 58. 20 1. 20 1. 26
RV/cm? CK 0.57 0.05 0.23 0. 10 43.06 1. 00 0.65
DS 0.33 0.03 0.13"" 0. 06 46. 14 1. 30 1.83
RSA/cm? CK 18. 22 3. 66 9.66 2.75 28.51 0. 47 —0.05
DS 13.90 1.82 5.85% " 1.91 32. 64 0.72 0.99
TRL/cm CK 97.17 21. 89 50. 61 15. 35 30. 32 0. 34 —0.30
DS 63.99 9.46 32.61"" 9.78 29.98 0.42 0.24
RAD/mm CK 1.05 0. 39 0.67 0.14 20. 83 0. 25 —0.76
DS 0. 96 0. 37 0.60" 0.11 18.17 0.63 0.24
LRL/cm CK 39.12 6.92 17.41 4. 46 25.61 0.55 1.81
DS 22.37 4.78 13.52* 3. 86 28.53 0. 04 —0.73
RDW/mg CK 113. 33 15.33 47.35 9.50 20. 06 0. 56 0.61
DS 102. 00 9.67 50. 30 13.13 26.10 0. 40 0. 81
RFW/mg CK 1 485.00 150. 33 672.22 252.27 37.52 0. 65 0. 34
DS 1 028. 00 86.67 361.45° 160. 15 44. 30 1. 09 1. 10

RTN:ARREGRV ARAF ; RSA AR KA ; TRL: AR S RAD RSP ¥ H A& LRL: e KAR K ; RDW . AR 3 ; REW . AR fif 1 ; CK . %

M8;DS: T 48, * » . P<<0.01,

RTN: Root tip number; RV: Root volume; RSA: Root surface area; TRL: Total root length; RAD: Root average diameter; LRL:

Longest root length; RDW: Root dry weight; RFW: Root fresh weight; CK: Control; DS: Drought treatment.

* %, P<70.01.
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Tabel 2 Correlation between different drought tolerance coefficients of root traits at seedling stage

PEAR Trait DTC_LRL DTC_TRL DTC_RSA DTC_RV DTC_RAD DTC_RTN DTC_RFW
DTC_TRL 0.63" "

DTC_RSA 0.61"" 0.87" "

DTC_RV 0.50" " 0.67"" 0.93""

DTC_RAD 0.03 —0.15"~ 0.27"" 0.50" "

DTC_RTN 0.49"~ 0.86" " 0.74"~ 0.58"~ —0.21""

DTC_RFW 0.50" " 0.70" " 0.89"" 0.86" " 0.377" 0.61""

DTC_RDW 0.46" " 0.60" " 0.747~ 0.727~ 0.377" 0.457 " 0.75" "

DTC_LRL.DTC_TRL.DTC RSA.DTC RV.DTC_RAD.DTC_RTN.DTC RFW 1 DTC_RDW 43l #£ R KB K BEAK BE
HAL R R P EE WA RS ENRTENHRERBGES FH., * . P<0.01,
DTC_LRL, DTC_TRL., DTC_RSA, DTC_RV, DTC_RAD, DTC_RTN., DTC_RFW, and DTC_RDW represent the drought resist-

ance coefficient of longest root length, total root length, root surface area, root volume, root average diameter, root tip number, root

fresh weight, and root dry weight, respectively; The same in Fig. 5. * * ;P<C0.01.
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Table 3 Distribution of drought tolerance types at seedling stage of the test materials
YR [ 411 84 [ N #1 R
P Dt All material Foreign material Domestic material
Type D value Hoh % Hi % s %
No. Frequency/ % No. Frequency/ % No. Frequency/ %
1 0. 86 2 0.67 0 0 2 0. 85
il 0.65 21 7.00 4 6.15 17 7.23
Il 0.47 70 23.33 15 23.08 55 23.40
v 0.33 114 38. 00 32 49,23 82 34.90
vV 0.19 93 31.00 14 21.54 79 33.62
BT Total — 300 100 65 100 235 100
x4 HRAEM(R)EHRELELA
Table 4 Distribution of drought tolerance types of varieties(lines) at seedling stage
Je 4 % X AL X T4 £ X KT R4 % X
K # NWWR YHFWWR SWWR MLYWWR
Type Wt U e e it % Kot UES
No. Frequency/ % No. Frequency/ % No. Frequency/ % No. Frequency/ %
1 0 0. 00 1 0. 83 0 0. 00 1 2.44
Il 4 7.84 12 9.92 0 0. 00 1 2.44
Il 10 19.61 39 32.23 1 4.55 5 12. 20
1\l 21 41.18 31 25.62 12 54.55 18 43. 90
V 16 31. 37 38 31.40 9 40. 90 16 39.02
B3t Total 51 100 121 100 22 100 41 100

NWWR: Jt#4 2% X ; YHFWWR: 8L E X ;SWWR: P4 #E X MLYWWR: KILHP Fiif&E X,
NWWR: Northern winter wheat region; YHFWWR: Huang-Huai winter wheat region; SWWR: Southwestern winter wheat re-

gion; MLYWWR: Middle and lower Yangtze River winter wheat region.
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Table S Principal component loading matrix and contribution rate

{8 Loadings

. L e g
L B gk o R TR/
Principal Eigenvalue  Contribution Cumulative

component DTC_RTN DTC_RV DTC_RSA DTC_TRL DTC_RAD DTC_LRL DTC_RDW DTC_RFW —'genvaiue Lommbulion .., ibution

1 0.77 0.91 0.98 0.87 0.26 0.68 0.81 0.91 5.15 64.42 64.42
2 —0.49 0. 29 0.02 —0.42 0.93 —0.22 0.25 0.18 1.51 18.87 83. 29
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