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Abstract: Lodging was one of the important limiting factors for high yield, high sugar content and mechanized harvest-
ing of sugarcane, and it was also an urgent problem to be solved in sugarcane mechanized breeding. In this study, 24
reciprocal hybrids of 57NG208 and Nanjian chewing cane and PT43-52 (CK) were used as research materials. The plant
height, basal stem diameter, middle stem diameter, brix, center of gravity height, single stem weight, the lodging resis-
tance index, basal and middle stem diameter ratio and stem breaking force were measured. The correlation analysis,
principal component analysis, membership function method and cluster analysis were used to comprehensively evaluate
them. The results showed that the coefficient of variation of 9 indexes such as lodging resistance index and agronomic
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traits of 25 materials was between 11.57% and 30.80%, and the traits were obviously separated and the variation was
abundant. The correlation analysis showed that the lodging resistance index was significantly positively correlated with
brix, basal stem diameter, basal and middle stem diameter ratio, center of gravity height, single stem weight and stem
breaking force, and negatively correlated with plant height and middle stem diameter. The results of principal compo-
nent analysis showed that the cumulative contribution rate of the first three principal components was 75.7717%, which
represented most of the information of lodging resistance of the tested materials. Cluster analysis showed that 25 mate-
rials could be clustered into three categories, and the results were consistent with the results of membership function
evaluation. Among them, 13 materials in the first category had excellent lodging resistance and high comprehensive
evaluation scores, especially Yunrui 12-9-45, Yunrui 12-9-5, Yunrui 12-38-32, PT43-52 and Yunrui 12-38-46. The lodg-
ing resistance index of the remaining germplasms was 3.00 except Yunrui 12-38-46, and the comprehensive evaluation E

value was in the top 5, which should be used in the future improvement of lodging resistance.
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Tab. 1 Parental information of 25 germplasms

i kLS B A A
Code Material name Female Male
1 ZHiE 12-9-45 57NG208  EgUARE
2 = Hi 12-9-4

3 =8 12-9-5

4 = Hii 12-9-6

5 ZHi 12-9-7

6 = Hi 12-9-8

7 = Hii 12-9-9

8 =8 12-9-10

9 = H 12-9-1

10 = Fif 12-38-29 MMAREE  57NG208
11 = Fi 12-38-30

12 i 12-38-31

13 = H 12-38-32

14 = Hii 12-38-34

15 i 12-38-48

16 = Fip 12-38-47

17 = Hii 12-38-46

18 ZHi 12-38-45

19 = Fip 12-38-43

20 i 12-38-42

21 = Hi 12-38-40

22 =X 12-38-27

23 i 12-38-19

24 = Fif 12-38-18

25 PT43-52 (CK)  POJ2878  (POJ2875xS.rob)
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Tab. 2 Field grading standard of sugarcane
lodging resistance

{RER ) IR A
Lodging level Lodging angle/(°)
1 9% =60
2% 30~60
3 <30
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Tab. 3 Sugarcane lodging resistance evaluation criteria

R IRV =R IR
Lodging grade = Lodging resistance index Lodging level
1% LO<LRI<L.6 N
2% 1.6<LRI<2.3 AR (i)
3% 2.3<LRI<3.0 HAL
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E=Y[Z(X;)xW i=1.23-n  (3)
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FH Excel 2022 H{FAbBEFEIREGEE, 251F H
DPSV 9.5 Fl SPSS 22.0 FAAERARTESE 53 A
KNESIHT, R FH DPSV 9.5 S 2 B4 FIER 20T o

ER55H
21 25 MR SRR E S ESES T
57TNG208 5 pa T S E & 38 5 AR BT ER 45 %k

g 2PN R BT 4. 3R 4 7T, 9 N EHRAY
G RBAMIRERK, A 11.57%~30.80%, H
TR R B AR S R BN K, 5% 30.80%, &
M7k 1.05~3.005 HLUSEHTM i As 2 R4, ek
H27.41%, 781K 206.00~492.00 N, $ifH 25 {4
P S A4 R AR Bt 15 AR S de o . RS . B
B EEREAR . hEREAE L AR AR A
FOEE ., PEENERREIURKR R 11.57%.
11.86% . 17.49% . 11.96% . 22.07% . 12.67%.
22.62%. A ABFFEIN NS 5 25 T 10.00%3RR
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Tab. 4 Lodging resistance index and agronomic traits of tested materials

MR Character i K{H Max fx/IME Min {8 Mean R SD RRBCVI/Y%
B RFE% (LRI) 3.00 1.05 221 0.68 30.80
R /(°Bx) 24.17 14.37 18.46 2.14 11.57
Pk /em 388.33 249.00 316.69 37.56 11.86
B A4 /em 3.25 1.75 2.59 0.45 17.49
rhfZE % /om 3.10 1.95 2.45 0.29 11.96
FEAR AT 2R AR LU AE 1.41 0.60 1.06 0.23 22.07
O /om 265.00 159.00 205.80 26.08 12.67
HZET kg 2.33 0.80 1.64 0.37 22.62
ik J1/N 492.00 206.00 335.28 91.89 27.41

22 HEXMESH

M2 S AT, PrBIRTe SR | SRR
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Tab. 5 Correlation coefficient between lodging resistance index and sugarcane stalk breaking force and agronomic traits

e, SERRAIRRZE . i

e L apgmp TEER Ve ROHIE BT A7)
[N PUERE R PR Base iem Middle LI RO Height of Single Break-

Trait LRI Brix Plant height diamet stem of middle in center of stem ing-resista

1aMEEr diameter bagal stem gravity weight nce
diameter

BRI 2 1.000 0.632"  -0.010 0.793"  -0.346 0.888™ 0.557" 0.508" 0.521"
i 1.000 0.098 0.515" -0.057 0.525™ 0.252 0.456" 0.380
/=1 1.000 ~0.145 0.084 ~0.099 0.539" -0.008 -0.225
HH 2L 1.000 -0.138 0.807" 0.411° 0.314 0.407"
rhpzEAR 1.000 ~0.562"" -0.095 0.005 ~0.194
FEHBAN B ZEAR LA 1.000 0.441° 0.369 0.411"
GRS 1.000 0.331 0.068
BRI 1.000 0.388
ik f 1.000

T CRARACHR B EAE (P<0.05) , THE/RACHEEIM B A (P<0.01)

Note: " indicates significant correlation among treatments (P<0.05), ™ indicates extremely significant correlation among treatments

(P<0.01).

®6 SIHMBHEHIE. THMEMRRTEHE
Tab. 6 Eigenvalues, contribution rates and cumulative
contribution rates of tested materials

LERTN BT 1 HTF 2 HF 3
Characters Factor 1 Factor 2 Factor 3

B R F5 5L 0.4747  0.0121 —0.0425
=35 0.2920 0.0647 0.3102
B -0.0031 0.7221 ~0.1085
R R 0.4114  —0.0704 0.0129
AN -0.1867 0.2142 0.7166
BRI ZE AR LA 0.4508  —0.0966 —0.2849
WL 0.2763 0.5619 -0.1391
LEE ¥iiy 0.2913 0.0704 0.4632
Prin s 03476  —0.3056 0.2481
FRAEAE 4.0856 1.5750 1.1589
DR/ % 453951 17.5001 12.8764
FIHE T E% 453951  62.8952 75.7717

GV EME, EER/NERG it 25 i phkkR 2
PRI 255 R, B (EBR BT AR 1
REMfE . MR 7 AT, 25 2k, 0.5000<
E<0.6000 A = Fi 12-38-48 . =Fi 12-38-40 Fl =
B 12-9-9 48 3 {5 0.6000<E<0.7000 WA = Fi
12-38-30, =Hit 12-38-31. =i 12-38-43 il Hi
12-9-7 %5 4 fiy; E>0.7000 FA PT43-52., =3
12-9-45 . =it 12-38-32. =Fi 12-9-5 Fl = Hi
12-38-4 46 5 iy, R HELFPTEIRA R, Hidr,
ZHi 12-9-5 Fll = Fi 12-38-46 11 E>0.8000, 146 H iX
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25 BES
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3.00, HLERAE 13 G, 5 52%, Hd =
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FIPTEIR IS ECR 3.00, HLZEEIEAN E {7 5IHEAE
B 401,53 005 55 I 2B EMRFEECH 1.05~1.46,
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F7 SEWEM CI. Wi, Z(X). E RESTEMRER

Tab. 7 CI, W;, Z(X;), E and comprehensive evaluation results of tested germplasms

B CI Z(X)) £ ¥

Material c, L cry Z(X,) Z(X2) Z(Xs) Order
ZHiE 12-9-45 1.8178 0.1291 1.4040 0.8058 0.3738 0.8579 0.7876 4
ZHE 12-9-4 -3.1347 -0.7353 -1.5199 0.0643 0.1878 0.1563 0.1195 25
ZHiE 12-9-5 2.5121 -0.9698 1.9963 0.9097 0.1373 1.0000 0.8227 1
ZHiE 12-9-6 —2.1954 ~0.8290 1.0667 0.2049 0.1676 0.7770 0.3234 21
ZHiE 12-9-7 1.0266 1.2229 -0.5501 0.6873 0.6093 0.3890 0.6816 11
ZHiE 12-9-8 0.7754 2.1505 0.5460 0.6497 0.8090 0.6520 0.7568 6
ZHiE 12-9-9 1.5422 -1.5612 -0.5095 0.7645 0.0100 0.3988 0.5818 12
ZHit 12-9-10 -1.0361 -1.6075 0.6610 0.3785 0.0000 0.6796 0.3771 18
ZHit 12-9-1 ~0.7868 1.0555 ~0.5684 0.4158 0.5732 0.3846 0.4924 15
ZHit 12-38-29 -0.2791 3.0380 0.7494 0.4918 1.0000 0.7008 0.7104 7
ZHit 12-38-30 0.9896 0.9941 0.0477 0.6818 0.5600 0.5325 0.6923 8
ZHit 12-38-31 1.7148 1.4842 —2.1714 0.7904 0.6655 0.0000 0.6911 9
ZHi 12-38-32 2.9299 —0.8860 —0.0405 0.9723 0.1553 0.5113 0.7770 5
75t 12-38-34 -1.3059 ~1.5807 -1.2278 0.3381 0.0058 0.2264 0.2670 22
75t 12-38-48 0.5180 -0.5755 -0.7921 0.6112 0.2222 0.3309 0.5219 13
ZHit 12-38-47 0.3690 —0.7993 -1.7725 0.5889 0.1740 0.0957 0.4509 16
ZHit 12-38-46 2.2606 0.8704 0.1549 0.8721 0.5334 0.5582 0.8159 2
ZHit 12-38-45 -0.2772 —0.6849 —0.6494 0.4921 0.1986 0.3652 0.4438 17
ZHiE 12-38-43 1.7427 0.2102 ~0.6988 0.7945 0.3913 0.3533 0.6902 10
75t 12-38-42 -3.5314 -0.3957 0.1304 0.0049 0.2609 0.5523 0.1730 24
7 Hit 12-38-40 -0.9772 ~0.4024 1.9736 0.3873 0.2594 0.9946 0.5079 14
ZHit 12-38-27 —2.5544 1.4466 —0.1311 0.1512 0.6574 0.4896 0.3588 19
ZHi 12-38-19 -3.5643 0.6073 0.9616 0.0000 0.4768 0.7517 0.2621 23
ZHi 12-38-18 -1.6711 —0.7336 0.4429 0.2834 0.1881 0.6273 0.3524 20
PT43-52 (CK) 3.1150 ~1.4478 0.4973 1.0000 0.0344 0.6403 0.7887 3
&N 0.1616 0.0056 0.1035

B o th B R B A B LR 5 . At
FELE AR, 25 0 KEEBF A B M 2% J5 A b 56 e
BAEENBREZHEE, 9 MERNBREER AR
BIIRT 10%, Hrp S fyoER e 8oy t%
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AL B R BRI 11.57% 0 WA AR bk s
RN R RBOUNEE, A5 25 A Rk
IR RS RBRICO PR (278 >
MR, SRR 160 6 HRE SRR AR
WAL SREPESE e — 2, TaIE O EXT 440 Gy HE
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30%. TMIAHEFEH 25 4 KEERF A Pl i 2% J5 AR 5t
BT ST R 206.00~492.00 N, 7553 R B H
27.41%, ZEFFYTIWT 7 L DR AR G BT AT BHES SR 55 100

ZAW , BT FR R — 7 1 ] g e R 2R B AR A 2% e
FURHBTRTRLAS B 214 25 i FAUBRR B o, HUGRAS
WFFEIE I 1R17E 2 RIH BE RIS BrE.
3.2 fmAERKEREEXERES TN

TR EIIRIE 1 2 N R ER G R I, S ATAR
ZEEF R ZEA AR AR I M L BR L R
SEEL BRI EDO R T () R A R i
JE S5 TSR A FE 2 X BB ST I A VR 25
(INERE S ALK/ PR IRV (0P AL (71 I[N
VR ZERT 5 B S RO S MZE R 1~ Rt DA
o SRR AR M 14 L R R
PR IE S AR bn nT AR N PR UK A9 T2 HE A . i E
RENUKAE L BT R HHRE , 255158
JESHEARRIEMIG, SHhmEAMHR, AR
FEXHEIR MmO, 2 e S5 0% 40 4330
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