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Wheat Varieties ( Lines ) in China
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Abstract: Lodging is one of the main factors affecting the yield of common wheat ( Triticum aestivum L. ).
Improvement of lodging resistance in varieties is a key goal in wheat breeding. In this study, 528 wheat varieties
and lines from China were used to determine the phenotypic characteristics that affect lodging. Statistical analysis
including genetic variation analysis, correlation analysis, principal component analysis, multiple linear regression
analysis and cluster analysis were used to evaluate the lodging resistance. A wide range of genetic variation was
observed at six characteristics reflecting lodging resistance. The basal internode length and plant height were
negatively correlated with resistance to the thrust, while the basal internode diameter was positively correlated
with the resistance to thrust, however, no significant correlation between the basal internode length and the
internode diameter was observed. Principal component analysis showed that information about all characteristics
could be represented by three principal components, with the cumulative contribution rate of 83.837%. Regression
analysis revealed that the first internode diameter, first internode length, second internode diameter, second
internode length, and plant height significantly affected the thrust of wheat. Cluster analysis based on the thrust
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suggested four groups from the tested genotypes, among which 66 wheat varieties ( lines ) in the first group

represented the strongest lodging resistance. Collectively, these results provided a theoretical basis for the use

of lodging-resistant varieties in agriculture, and also the evaluation method of lodging resistance in parents and

derived offsprings.
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Table 1 Genetic variation of different characters

I T B9 28 S R OR, R MR R 0.19~0.51, 78 S R AGA
18.75% & 1 5 A BE 1555 2 749 [] < J8E 1) 22 57t Ik
Z R T ANIR/INA SR TRL S [ AT AR 22 5
SRR, 6 AR B PRARAE St Fh B AP AE R T2 1Y

B S

PR R AE e/ ME FHE P2z A5 R E (%)
Trait Maximum Minimum Mean SD cv
Fs (em ) PH 130.74 50.35 73.07 8.27 11.32
5 1 1A 4% (mm ) FD 4.46 237 3.22 0.30 9.32
55 1 WA (em ) FL 7.73 2.06 4.12 0.72 17.48
55 2 T H 4% (mm ) SD 5.05 2.80 3.70 0.32 8.65
552 W BE (em ) SL 12.25 4.68 7.38 1.10 14.91
P )y TH 0.51 0.19 0.32 0.06 18.75

PH: Plant height, FD: First internode diameter, FL: First internode length, SD: Second internode diameter, SL: Second internode length, TH:
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The values in the figure are the correlation coefficient values of each trait, the scatter diagram in the lower left corner is the scatter diagram of
correlation among the traits, and the histogram of diagonal line is the frequency distribution of population in each trait.” the correlation was significant
at 0.05 level,” the correlation was significant at 0.01 level,”” the correlation was significant at 0.001 level
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Fig.1 Correlation coefficients between different traits
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Table 2 Eigenvectors and percentages of accumulated contribution of principal components

F 47 Principal component

PEAR Trait
1 2 3

P PH 0.339 0.461 0.817
% 1R EA FD 0.829 -0.435 0.028
% 1NRKE FL 0.346 0.826 -0.278
%2 REA SD 0.834 -0.408 -0.018
H2WHEKE SL 0.445 0.788 -0.202
PiffJ) TH 0.721 -0.127 -0.137
HEEAE Eigen value 2.336 1.888 0.807
TtHk# (% ) Contribution rate 38.929 31.466 13.442

235k % (% ) Cumulative contribution rate 38.929 70.395 83.837
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Supplementary Table 1 Classification of lodging resistance in 528 wheat cultivarss

B

Group

{4

Number

b
Thrust

MR

Cultivar name

I

I

il

66

174

266

0.395~0.503

0.313~0.385

0.230~0.312

JA 8425B+ 44 135 1A/ IRK 5-6-8 1LAfRK 5-6-5. LR K 6-8-6. LR 14-20. LIRK 4-3-1. &L
58, FFFE 21, =WHSF. 4RM 250 4 43, BFFE 22, 05CA349. TR 6425, THAR 889 £ 906. & 79 A 90.
PEAR 509, Ik 2552, LR K 3-2-1, RS804. LIRAK 5-5-5. 4% 9169, 337 585, %3 2 5., i 13, 4 125,
Bk 160 LLAR 17, 45 85, ¥FEF 316, IARK 5-5-8. V% 0308, KoK 3 5. Jiligk 02-1. #i# 23, ¥ 7 16, i
AR 148, W 05095, 3l 4 5. AR/ 5220 F1 4185, HEFE 33, F¥r 828, MUK 2000, 4 87. AR K 5-5-1.
WEZE 230 HAR 160, 1685 3 5. 1Lk 20-1 &) WK 6119, HFrilef 11, Wk 6049, 14k 4. Bk 627. Az
52, Bk 253, B4H 700, BRAR 138 AR 194 ¥ 78 AR 25-229

F# 150 15, IR % 36-459. £ 00-7221. A 05-6678+ EJE 4110 #1326, & JF 205, HEZ 0882 Pk
979 11CA26. fii 552 4 59+ IR K 5-6-4 #:3 30 #5331, Bk 354, BRAKR 757, /ME 597, W 35, ¥
£ 7069, fRF 1082, & 14, 4 119, 7DL-7Ag. A#7 811, HH 01089, A 6331, 1% 2103, % 0756
#972 076. PG4 2208+ 1R/ 5-23, BEAR 9908, TTAR 9206, FKAR 2122, TR 5290, #3296, IR K 4-3-6.
RK 1108 HEFE 17, 87 653 3 702, (14K 08-29. PR 1376+ iR K 6-8-2. iEF 6 5. M 69, Hia
85012, TR 6834, 1RJH 24, i 0208, H#Z 7698 Z1l 21, 4 76, FEAK 9871, 44 232, Wi 0226, FI & 11,
#8133, FBF 101, 3 325, 114& WO080176. HEF 18, 72 7030, F¥F 2 5. HFT 6058, M 9361, iR
% 6E-1-17. W110095. #EH% 0516, 4 86+ FhAK 3106+ #EZ 26, 114 0919, LK K 6-8-7. H& 19, £¥H
616+ 1R 856+ LKA 5-6-3. i 05 M 33, L 60, FHE 200, fEFE 20, FE 0263-541. 23 5. 1R 9158,

BhE 11-6072, 485 2170 4 140, BUR 17, B0 76, 3 24, IR K 6-7-8. £3#7 618, M 29, Hif 05-093,
R ZE 3 5. 7 4422, HE 06-5170. BRAR 33, 8 86036, &3 23 5. 4 3 5. #2023, Af5 5199,

BER 199, 4 157 1R K 5-6-2. WA} 718+ 1R K 7-9-3, JAZ 16, 403k 901, 3% 5152, £ 11108, &7 502,
BRI 104, R34 2018 A 8 5. i 22, BkdF 150, 44 284, JHZE 22, H 0809. 10X21. ik 926, A
7 583, 17 4371, %6ik 103, HEZE 9 5. HEZE 12 5. HAK 207, DO8-6. VK 822, JiZ 24, ] 6632, A&k
826, B 403, L 38, H 09-41344. £ 4366+ 1 7228, ik 987. £ 03-5285. &xfH+: 731, 1K 20,
# 3. #5092, MM 11. A 06-6136. A 02-6207. HEZE 10 5. 3 518, JZ 28, Jilk 7106, #4399, Hi
F 6. M 13, R 15, Bk 9204, B 1006, A7 26, HE 5316, JAZ 25, ff 05-4444. % 4 5. I

A 825, J& 99233, HE 30, HE 6172, AK 399, T 5265, JHZ 18, &K 9123

L 175 FBHE 8780-2-5. K 13606 4 82, AR 4023, [EF 301, A& 9236, WA 99, il 7061 i 0418,
A7 R 11 I 4. £R 5067, 44 37, W110149. ¥B3 0856, 44 141, % 22. 44 68, Tk 52 ¥, k%
38-498. U 11, 4K 07 (215) 5-3-4 4 213 1AK% 41-560 HrF 21 #E 0705, # 71-3. 4 115, P4 928,
JHAC 19, BEZE 159, %3 57, G 217, HEAK 351, H6756. B 84111, FAK 142, & 17, BE 345, &
2729, 1R 22, ¥BFE 119, ¥ 13, #03E 061, £ 6818, EZZ 21, 10ELT040. f 50. CA1092. EZ 28.

4 7183, i 5364, ¥iEE 8 5. R 164 HF 30, 2070, WK 0402, 4 172, 10H4-14, HEAK 1412, D209,
#9074, f7% 8 5. 4 131, 09CA034. K 6 5. #i& 9. K5 58, JiF 051241, 1% 10054, FIF 16, VFk}
168+ 7k 4896 2 88079 1 9. #E 10, WK 07292, %3 59, Ak 10-2. £ 4640, 11K 12 5. K
18, 418906, Ki 134, 2 183 EZ 30, /IME 22, Bk 225, BNI12. 13 6005, fif 9946, 33 30, & 47,
B 93, 4231, KRR 3432, RS T TEA 9718, i 562, HiA 18, 1% 0356, 4K K 5181, 1 8. KR 198,
W110144., P42 8 ‘5. Zifl 5766 Flfi B05-6508. 07214, 14k 23, 5{# 989, ST. L7 W080126. it
# 19, f£ 5113, 127 0302, #EZ 0615, 505 3 5. 3L 7369 FFZE 21, A 05 (9) 7-11-4-15. 1R K 6-8-4.
WEZZ 53, B 26, FIAE 05 R 15, W110163. KK 0818, JffiZ 12, WK 05 (206) 3-10-4-9. £ F 1608,

W 5T, W 15, 3%k 1690, JEF 618, 14K 06-278. Hidk 8901, HE 00-7050. HF 54, 4K 212, Hi%



22

0.191~0.217

91-P39. %4 207. CA1004. CA0045. FMEAF 1 5. 4 160. HH 01095, §ik 24, ZEfL 2018, R 5168, Ifi
It 145, £R=F 0601 Z24 19+ i 23, WAL 21 ¥ 60182, & 62. K 639. ZiflL 9618, &HZE 70 & 46. W120134.
PUAR 529, 1 05-6607. HH 99102, 114 06-27. B3 139, #5 95 W 26+ HE 4589, 1l 55843, It 9507, J#
K999, B 65, T 63 TRE 12-6. FHK 2009, HFFE 17, TR 157, IiF 2 5. H#L 6 5. Ko6154. 7
FUE 22, W7 9535, KFE 21, HERL 3366, HIFE 103, K 8621. K 6878, /ME 10-6060. IEF 36. A 116+

B 174, #7455 9103, 44 88, B 1 5. KK 211, 7EF 1718, Flidt 10-6014. K 4738, Fhigt 10-6140. L4k
055849, 3L# 36, JbAk 9549, /ME 81, 4 17 5. WI120283. 4 85, fiE 38 {1 633, AFE 1 5. #i/K 4.
BrFE 2119, 44 194, Blidt 10-6089. MEF 27. 45 10189, 15 175, %4k 0807, ZEL 9409. 44 39. T3 33.
BRG 1 5. AR 4198 K 4853, HIA 8 5. T 13, WK 06 (159) 19-22-5-6. EF 3 5. K 6135, B S
5. HEZME. mL 503, K 6452, 15 553, 4 58 A 57 Hwh 6 5. HAL 3. HEP 84137, R 5108, &
X1 K 6359, IEbt 1 5. B AL fRF2 5 8. ZR 08-2. 1Lk K 5-6-6. G 615, =)@z, W11031,
2R 20410, AR 583, 4 154, T4 70-36. EUK 986, 4 126+ R 5036, LML 1 5. A7 05-7388. 4 18, #Y

0927, 43 17+ X 411, FE 4K 4330
FHE 85, FH 201, £ 08-534, D45, HF 66, i 1201, W110143, 9903322, fi[4 06 (143) 6-10-15-5.
AR 130-12. FL 0801, # 136+ #1395, 4 219, HFZ 17, DI80. Kik 77, A& 05 (97) 11-12-6-5+
4 217, K 5222, DHI55. Jilf& 06 (132) 4-11-7




