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Table 1 Summary statistics of stem traits, spike mass, plant heights and lodging parameters in winter wheat

A i RIS F/ME RRME CFHE ARMEZE TRRE/X
Variable Code Minimum  Maximum  Mean SD CcvV
1 % Tidt /g Dry mass of first stem X1 0.08 0.23 0.13 0.03 23.34
%29+ ife/g  Dry mass of second stem X2 0.12 0.23 0.16 0.03 15. 44
¥ 3T /g Dry mass of third stem X3 0.11 0. 31 0.17 0. 04 21.99
% 2 W HA/cm  Diameterof second stem X4 0. 44 0. 64 0.52 0. 04 7.24
% 3 WH#/cm  Diameterof third stem X5 0 0.64 0.48 0.13 27.09
19K /em Length of first stem X6 4. 39 10. 75 6.52 1.25 19. 22
% 2K E/cm Length of second stem X7 7.30 15.10 9. 60 1. 34 13.99
% 3 K /em Length of third stem X8 7. 30 15. 83 10. 14 1.62 15.95
1 FELE /(g em ') Substantial degree of first stem X9 0.01 0.03 0.02 0 15.54
B2 WA SLAE /(g e em ') Substantial degree of second stem X10 0.01 0.03 0.02 0 16. 42
M3 W HE)E /(g e em ') Substantial degree of third stem X11 0.01 0.03 0.02 0 21.92
2 W HME/KE/(cm s em™!)  Fineness ratio of second stem X12 0.03 0.07 0.05 0.01 14. 70
83 WHA/KE/(em » em™!)  Fineness ratio of third stem X13 0 0. 07 0.05 0.0l 30. 36
Ffifef fiht /g Fresh mass of ear X14 3.09 5.95 4.72  0.66 14. 05
F+ i /g Dry mass of ear X15 1.49 3. 11 2.29 0.32 13.90
M |- % i /g Fresh mass of above ground X16 7.39 14. 39 11.11 1.95 17.57
FOEJE/em Height of central gravity X17 49.75 63. 40 57.02 4. 00 7.01
¥k /cm  Plant height X18 75. 80 95.70 86. 60 4. 47 5.16
ZEFFHLASE B /kPa  Mechanical strength of second stem X19 1.42 4.76 2.50 0.75 30.05
BIR4E% 1 /(g » cm » kPa~!)  No. 1 lodging index X20 152.98 351.41 264. 67 52.22 19.73
BI{RFE % 2/kPa  No. 2 lodging index X21 26.97 75. 65 43. 60 9.70 22.25
EIR4EH 3 /(g em™!)  No. 3 lodging index X22 0.03 0.07 0.05 0.01 14. 98
BIIRFE% 4/ (kPa« em™ ') No. 4 lodging index X23 0.02 0.09 0.04 0.01 32.12
AR S %/ % Pilot rate of severe lodging X24 4.55 63. 64 23. 80 13. 80 57.97
Bk S Z/%  Pilot rate of lodging X25 9.09 68.18 34. 06 16. 86 49. 49
BIRFEE  Lodging level X26 1.27 3.23 2.02 0.55 27.13
BRI/ % Lodging area X27 5.68 42. 64 16. 90 9.07 53.65
BIIR4E% 5 No. 5 lodging index X28 7.75 137. 60 38.89  30.37 78.09
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Table 4 Correlation analysis of lodging indexes and lodging parameters in winter wheat

AR i Variables X20 X21 X22 X23 X24 X25 X26 X27
X21 —0.423"
X22 0.453* —0. 389"
X23 0.397* —0.835™ 0. 642
X24 —0.607* 0.367*  —0.455" —0.395™
X25 —0. 609" 0.274 —0.364" —0.256 0.922
X26 —0.623* 0.299* —0.398" —0.303" 0.964 0.981*
X27 —0.625 0.340" —0.365" —0.337" 0.952* 0.930* 0.961*
X28 —0. 580" 0.316" —0.340" —0.309" 0.951* 0.924 0.957 0.989
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e (R R L i U B R 2R R b o
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Table 5 Load of principal components of stem traits,
spike mass. plant heights and lodging

parameters in winter wheat

2 i Nod el Nogampal
Varses  NoLpomamd o2 prinei
X1 0.039 0. 836
X2 —0.117 0.835
X3 0.057 0.783
X4 —0.291 0.270
X5 —0. 034 0. 000
X6 0. 457 0. 468
X7 0. 699 0.218
X8 0.768 0.176
X9 —0. 451 0. 649
X10 —0. 644 0.574
X11 —0. 455 0.617
X12 —0.721 —0. 069
X13 —0.428 —0.105
X14 —0. 642 0.592
X15 —0.471 0.518
X16 —0. 679 0.543
X17 0. 636 0.291
X18 0.572 0.434
X19 —0. 660 0. 468
X20 0.593 —0. 055
X21 —0. 665 —0.176
X22 —0.783 0.393
X23 —0.736 0.371
X24 0.833 0.418
X25 0. 746 0. 499
X26 0. 786 0.471
X27 0. 794 0. 455
X28 0.776 0. 462
Eiﬁﬁgﬁlue 10. 231 6. 322
Tk 2% /0
Va’iﬂfﬁ;fm 36. 541 22.577
ST/ 2% 36.541 59.118

Cumulative rate
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Comparison and Analysis of the Methods for
Evaluating Wheat Lodging Resistance

HU Weiguo' ,ZHANG Yu’e' ,ZHAO Hong',WANG Xicheng',
CAO Tingjie' ,CAO Yingni*,CHEN Yu' and YANG Jian'
(1. Institute of Wheat, Henan Academy of Agricultural Sciences, Henan Key Laboratory of Wheat Biology,Key Laboratory
of Wheat Biology and Genetic Breeding in Central Huang-huai Region,Ministry of Agriculture, National Laboratory of
Wheat Engineering,Zhengzhou 450002,China;2. Research Institute of Agricultural Quality Standards

and Testing Techniques, Henan Academy and Agricultural Sciences,Zhengzhou 450002,China)

Abstract One of the main concerns of wheat breeders was how to judge the lodging resistance of vari-
eties quickly and effectively. In order to find a simple and quick method for lodging resistance identifi-
cation of wheat varieties, we compared with 4 kinds of lodging index methods in evaluating the lodging
resistance,and 48 new wheat lines tested in regional trial of irrigation group in annual 2016 —2017 of
Yellow and Huai River Valley Winter Wheat Zone were analyzed using correlation analysis and princi-
pal component analysis by stalk characteristics analysis and multi pilot lodging resistance validation.
The result showed that correlation coefficients of lodging index among length of first to third stem,
height of central gravity and plant height were in significant at the 0. 01 level with positive correlation,
substantial degree of second stem and basal stem elasticity were in significant at the 0. 01 level with
negative correlation,indicated that wheat varieties or lines which owned the traits such as lower plant
height,shorter basal internode, stronger elasticity of the basal stem, shorter and thicker second stem
especially would be good in lodging resistance. The correlation coefficients of 4 types of lodging index
among the length of second, third stem were in significant at the 0. 01 level with positive correlation,
and negative correlation with mechanical strength of second stem at 0. 01 level. Different types of lodg-
ing index were significantly related to the other characteristics of stem or other traits at 0. 05 level or
0. 01 level. It indicated that the second,third stem length and mechanical strength of second stem were
the common related traits for the above 4 lodging index methods to identify the lodging resistance of
wheat varieties,and each lodging index had its specific correlation traits. 4 kinds of lodging indexes
could identify the lodging resistance of wheat varieties effectively, but the lodging index No. 2 and
lodging index No. 3 would be better compared with convenience and the value of correlation coeffi-
cients,

Key words Bread wheat; Lodging index; Correlation analysis; Principal component analysis
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