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Abstract: Lodging resistance is an important trait in sugarcane breeding. Accurate evaluation of the lodging resistance
of germplasm resources is of great significance for breeding lodging-resistant varieties. This study investigated the ef-
fects of agronomic traits and stalk fiber components on lodging resistance using 16 sugarcane germplasm materials. The
key traits affecting lodging resistance were identified by grey correlation analysis, and the comprehensive evaluation
was carried out by using membership function method and cluster analysis method to screen excellent lodging resistance
germplasm and its key traits, so as to provide germplasm resources and theoretical reference for sugarcane lodging re-
sistance breeding. The results showed that the sugarcane germplasm materials with the strongest lodging resistance were
Yunzhe 17501, Guiliu 05136 and Yuetang 93159. Among them, stem diameter, effective stem number, plant height and
cellulose content were the key factors affecting the lodging resistance of sugarcane.
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Tab. 1 Information on parents and breeding organization of sugarcane germplasm materials with different lodging types

15 & H.07 Breeding organization

%5 No. BT Germplasm JE/K Parents
1 = HE 21-7 SSP2021-1x 2z 05-51
2 S HE 25-3 ZHE 05-51x A’ - i 25-7
3 L 26-5 SSP2021-2xCP94-1100
4 o HE 23-1201 05-51xB1xC1-1
5 = HE 26-11 SSP2021-2xCP94-1100
6 =HE 14-2 ZHE 05-51xB1xC1-3
7 = HE 25-6 CP94-1100xSSP2021-2
8 = 25-7 CP94-1100xSSP2021-2
9 0551 HEI 90-56XxROC23
10 = HE 17501 = Fi 05-292x = HE 05-51
11 KM 05136 CP81-1254xH 50 22 &
12 ZHE 141010 CP94-1100x 2 %Ki 11-92
13 A 93159 B 73-204xCP72-1210
14 HahE 225 ROC5%x69-463
15 = HE 081609 o HE 94-343x B0E 00-236
16 ZHE 141313 B E M 22 Sx i 94375

wRA AR H REDT T I
= H B AN B H REETE B
A A BT BRI B
A AL BE T BRI B
MR\ BB H REDT LI
w A AR B H RETT T I
wRA AR H RETT T I
= H B AN B B H REETE B
A AR BE T RSB
A AR BE T RSB
S EL A BERT 5 o0

A AR H RETT T I
AR B2 H DL AT 5 T
BT AT

A AL BE T RERE ST B
A AL BT RSB

. Bl MR = RE 25-3%2017-12-165, C1 4 2017-41x =1 /\ 5,

Note: Bl is Vietnam’s Yunzhe 25-3x2017-12-165, and C1 is 2017-41xYunnan No. 8.
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Tab. 2 Sugarcane lodging resistance evaluation criteria

BRI RN R NS
Lodging grade  Lodging resistance index Lodging level
1% 1.0SLRI<1.6 28R
2% 1.6<LRI<23 R (R
3% 2.3<LRI<3.0 HoL
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Tab. 3 Agronomic traits of different lodging types of sugarcane germplasm materials

E Meim =M LK T i R (EYNYTEELE-$ 4 EZE L PR
Germplasm Plant Stem Single stem Brix/% Effective stalk Cane Sugar
P height/cm diameter/cm weight/kg o number per hectare yield/(t-hm™?) yield/(t-hm™?)
LHE21-7T  284.67+14.88AB 2 27+0.03%PEF 1.15+0.07%CPE 14534020 72 226+5782.87°FF  83.62+11.54%BC  7.59+] 0gerCH
~RE25-3 193.00+17.50¢"9  1.87+0.03%9  0.53+0.06"C¢ 18.40+£0.31°* 95 838+2891.43IABCD 51 3147 53%P 6.62+0.85%H
ZHE26-5  253.33+17.26°ABC 2 1740.20PF  0.94+0.142PFF  20.67+0.33* 80 559+5782.63%PEF 74 1748 71 11.284].]12%CPEFG
ZHE 23-1201 270.00+17.52%44BC 2 10401795 0.93+£0.118PEF  14.5342.21%® 40 280+3674.95"C 37.39+5.27%° 3.57+1.3481

ZHE 26-11

TWE 142 254334441940 13340.03°C  0.36+0.02/C
LHE25-6 288.33+11.29%* 2.07+0.13%F  0.97+0.13DEF
THE25-7  269.00+14.11744BCP 1 90+0.00%  0.76+0.04"EFG

FEMI 05136 241.67+6.01°PPF  3,02+0.10°45C 1.73+0.15""
ZHE 081609 177.00+4.73"

ZHE 141313 225.00+5.77°€PFF
ZHE 141010 200.00+8.66"FF4
= 0551
R 93159 226.67+14.535CPFF  310£0.12°4%C  1.73+0.24"°
=HE 17501 293.33£1.67* 3.23£0.09"*  2.41+0.14™

3.18+0.12*B  1.60+0.17>BC

258.0042.31°4ABC 2 9320.03°PFF 1.01£0.04°PFF  19.67+0.44"A 116 672+7217.17*
15.20+0.51
14.77£0.39® 104 172+5258.67""
18.37£0.35°* 100 005:£8929.71°4¢
20.07+0.24"* 80 282+5694.94%PEF 140.17+18.35"4
BB 22 5 268.33£10.14™445P 2 60+£0.237°PF 1,430,225 19,30+0.17"* 70 837+6365.20""F
3.00£0.15™4B¢ 1.25+0.10°°%BPE 20,.90+0.26™
2.85+0.26™ABC 1.47+£0.27°P  20.87+0.58"*
20.57+0.47*
251.67+11.67°ABP 2 63+0.23°5C 1.37+£0.18"4BP 20.37+0.58™* 84 726+3674.63°BPE114,89:£11.1474A8 17,332 28ABC
20.93+0.72*
20.63+0.23*

118.48+11.73%¢AB  17.00+2.23?bcABC
86 115472171708 30.8144.09°  2.99+0.35%"
101.75£15.66%"8  9.37+1.09°FH
76.04£7.21PC 9854100
20.64+2.98""
101.61£17.21%9AB  14.1742.55CdeBCDEF
83 559+1810.58°4PPE104.2246.40°4°A8  16,1941.244ABCPE
76 392:9248.14%PF  107.53+12.62°A° 16.58+1.84°4%P
69 448+6263.35%5  112.18+17.84™94F 16,8642.25%APC

77 063+£3536.97%EPE 131 88+12.77°4  20.67+2.81°AP
59 782+1619.17¢°C  143.71+4.18* 21.88+0.37*

H: FPIANE/NG FRERRZ 5 B3 (P<0.05); FHIIANEKRE FHFRREFWEFE (P<0.01),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05); Different upper letters in the same column

indicate extremely significant difference (P<0.01).

BRI = 25-6 (288.33 cm ) FIRAI{R IR
i 21-7 (284.67 cm ), iX 3 yF B ARG R
B 25 AN ERE; REEEE 250.00~270.00 cm &
[ R AELE 7 4, Bk IRT 200.00 em 1 H 7
PR 2 47, 73 52 = i 081609 (177.00 cm )
Az 25-3 (1193.00 cm ), HA =5 081609 4K
TR b IR R 2 H0Fh Bt ( P<0.01 ), A HEF
AR 2SR G I E 1.33~3.23 cm Z 6], ZXH7E
3.00 cm &L EBFPEAT S 0y, WRBIMKIRE =
BE 17501 (3.23 cm ), = iff 141010 (3.18 cm ), &
B% 93159 (3.10 cm ), #:HI 05136 (3.02 cm) Flx
JE 081609 (3.00 cm ), iX 5 0B AF Rl AY 224 TG
BFEER, ZEHAE 2.00~2.90 cm Z [8] )RR F AR
84, ZEM/NT 2.00 e BIFPEEA 3 4y, 2391k
= 25-3 (1.87 em), = 25-7 (1.90 cm) M=
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F IR AR R R T A R ) PR 2K T AR
0.36~2.41 kg Z[8], Hop B 37 R 00E 17501 930
LR RE, N 2.41 kg, 5HAR R RN B E A
S0 9 Oy HRER AR BRZE BT AE 1.00~1.73 kg
Z ), AP BT R A BT R T 1.00 kg, fiE
AR EEEE VLN 14.53%~20.93%, 4R e Y

JEHEHE 93159 (20.93% ) Iz JiE 081609 (20.90% );
KT 20.00% M FF SR EHE 8 10, A 4 4Pk
WERE Y 4 B AE 18.00%~20.00% =2 7] 5 4 i I T
16.00% M F B A BLE = 21-7 (14.53% ). =i
23-1201 (14.53% ). =i 25-6 (14.77% ) M=
14-2 (15.20% ), X 4 {3 o rd R 35 i 2K 0L
b s o AR Rl BT MR A RCZERCFE 40 280~
116 672 4c/hm* Z i), BE7 KM ZRE 26-11 BIAH R
LRI Z, N 116 672 4/hm’, HIRE T HE 25-6
(104 172 4/hm®) FI = BE 25-7 (100 005 £5/hm” ),
X 3 R BRGSO RE AT 100 000 45/hm’;
ZHE 23-1201 AUARCEERUR/>, M 40 280 45/hm’,

S H AR A 22 R BHAR TR R
PR 30.81~143.71 tthm®, = 17501 4 A7 &t
B, 143,71 thm?, 53R T HAMAR AR A
724 100.00~140.00 t/hm? FY H RERR AR 8 153,
HPAET 100.00 thm® BRI 6 1y oiE
142 BB AR, 9 30.81 thm®, @ EETH
fib Bl 5 A RE o IR H R RS AR A 7 R R
2.99~21.88 thm®, =R 17501 W WiE i, N
21.88 t/hm®, VR EHE 93159 (20.67 t/hm*) Fil
HMI 05136 (20.64 t/hm®), 3% 3 {3Fh Gk RHE
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P25 AR E, (B3 EE T HAZ MR,
AR T A4 BB E 10.00~18.00 t/hm?” 22 [ fiY Fif
AR 7055 PRI T 10.00 t/hm? (R B F
B 6 155 = 14-2(2.99 t/hm?* ) Fil = 23-1201
(3.57 t/hm® ) (PR R, M B 2 K T oAb
Foft T4 ek
22 AEBEREBHEMERMBNOEE. F4
Aoy RinBERIERHER

N 4 ATLLE H, AN [FHER 2 3D % T e A 5
PIPLEMR 5 2 2 22 5, H 5 H ) e 0 o A 25
2, A H RN BTA RE BB R B0 IR AE
1.05~3.00 Z b, A 7 f3FhEAr kL ( =08 26-5.
= HE 23-1201 . = 1 26-11 = BE 25-7 FEMD 05136,
HE 93159, = EE 17501 ) MIBLEMR 8RR T
2.50, HFPJBIR] 22 5 R 35, {H X BE R A
i T BB AR 48 B AR A B ST B EIR 8 B0k
1.68~2.25 WA 7 AP EA kL = 25-6 (1.18)
M= BE 14-2(1.05) MEAR 48 B9 B 5K F H
b 5T A4 KL

ZHE 25-6 (42.87% ). =g 21-7 (42.75%)
M= HE 25-3 (41.37% ) WMAERSEH ST
40.00%, H =R 25-6 Mg ESEREN
42.87%, X 3 M HEEM A 4E R S E R E S

FHAMA L L4 E S EAE 32.55%~39.44%2 [1]
(A 13 By Akt e, Forr, 2008 141010(32.55% )
M TE 141313 (32.89% ) FLF4E R & Bl i &%
FIHAA R, P H RN AR A R S 5
7 18.17%~23.68%, Hr =i 0551 (23.68% ) Fl
= 081609 (23.53% ) MY PLF AR SRl &
FHABMEL; GRS EN 20.99%~21.94%/1
A6 Dy FpA L Hok 7 AR TR ORL A R
FEHMET 20.00%, =fE 25-7 MEA4EE S
A% (18.17% ), BT H AR BA 8, HalH
FER AR R S A 3.99%~8.67%, = I
21-7 IR R Eratderm (8.67% ), i3 m TH
ikt Rl ; RIEZESEN 6.50%~8.18% K0 Tk Fl
A 13 15 KT 6.00%MFh R 2 4, il
ZE 081609 (5.54% ) Fl= i 141010 (3.99% ),
TH R 2SR, A AR T AR S R
P H R R R R R 0.17~0.27 cm, Hidr,
= E 25-6. = 081609 Flz iE 141313 Y B 5
J& ($5250.27 em ), 5 HABFRBR R EFF7E B3
25 HER 0.20~0.25 cm IR R EE 9 145
FIE/NT 0.20 cm B H EER A RA 4 64, RIK
EHEH 225 (0.17cm), = 21-7(0.18 cm ),
= 14-2 (0.18 cm) I 0551 (0.18 cm ),

x4 ARBFRLEBEEFMEMBNEE. FHEAS RREIRIES
Tab. 4 Skin thickness, fiber composition and lodging resistance index of sugarcane germplasm
materials with different lodging types

T RS PR G VNITE S8 B EIRETIN
Germplasm Cellulose content/%  Hemicellulose content/%  Lignin content/% skin fold/mm Lodging resistance index

=HE21-7 42.75+0.23* 19.74+0.08°4°PFF 8.67x0.07** 0.18+0.02°* 1.68+0.27%
= HE 25-3 41.37+0.04** 20.99+0.65°BPE 8.01£0.27°8 0.20+0.00*4 1.71£0.03¢
= iE 26-5 38.06+0.465¢P 19.01£0.26%F 8.12+0.138 0.25+0.03* 2.84+0.05*
= HE 23-1201 37.64+0.21%P 19.55+0.50°4PEF 7.712£0.26°5P 0.20+0.00*4 2.71£0.05*
e 26-11 39.33+0.21%® 21.96+1.01°8 6.93%0.119EFG 0.20+0.00*4 3.00+0.00**
=HE 14-2 39.44+0.58°" 19.10+0.20%EF 6.9620.039EFG 0.18+0.02°* 1.05+0.01°
= HE 25-6 42.87+0.37* 19.49+0.344PEF 7.9420.21°5¢ 0.27+0.02** 1.18+0.05°
= HE 25-7 38.93+0.16°4B¢ 18.17+0.45F 7.2340.16°PF 0.25+0.03** 3.00+£0.00*
M 05136 38.76%0.81°4™BC 19.43+0.919PEF 7.30+0.12°4CPE 0.22+0.04>4 3.00+£0.00*
ek 22 5 35.69+0.09"" 21.7240.07°8 6.54+0.08°F¢ 0.17+0.03°* 2.13+0.05%5¢
= 081609 35.69+0.23"F 23.53+0.83% 5.540.10™ 0.27+0.02** 2.25+0.22°8
= HE 141313 32.89+0.141C 21.94+0.14%8 7.1940.299PFF 0.27+0.03** 2.16+0.07°8
= HE 141010 32.55+0.40'C 21.56+0.48°5¢ 3.99+0.23¢ 0.20+0.00*4 1.88+0.28°45¢
e 0551 38.26+0.129¢f B 23.68+0.18%* 8.18+0.12%4B 0.18+0.04%A 2.07+0.01%B¢
HHE 93159 37.24+0.488°F 21.21+0.33%B¢P 7.07+0.099PEFC 0.20+0.06** 3.00+0.00*
17501 36.09+0.66"F 21.20+0.21°B¢P 6.50+0.18%¢ 0.20+0.00%4 3.00+£0.00*

e FFIAR/NG FHRFRZT BE (P<0.05); FSIAR

B RFRRESFTREE (P<0.01),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05); Different upper letters in the same column

indicate extremely significant difference (P<0.01).
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YeFE SRR N IEADE (P<0.05), 544E% . K
JE i B i UG (P<0.05 ). e BET R
Ay SRR AR VAR A IR A (P<
0.01), Pf=5HE 20 B E EME (P<0.01),
W= i 5 A R 2 W IEAE (P<0.05),
HAgRFREREMAL (P<0.05); KRS
R SR BN EIEME (P<0.01), S5
B FE ARG (P<0.05),
24 BEREXERNERS S

FIA 12 ASERAE A8 BRI T =T, S

MREL AR RPN gk, TR A=1 B BTSRRI
80.000% 1Y F B s 1%, 1R 5 UL, |/ 4 DNFEIE
1 BRTTHRE K 84.6590% , FRIF ] & 114 54 1
10.1591, VLBART 4 4~ FE M0 IMREEX 16 43 H
FEFP AR 12 AMERAH S8 bR G L. 4 1
RFIE(E N 5.6818, TUHkF N 47.3485%, fEi%ZE
B A3 B AR i) v, AR AE 1 R (A R 0 MK TR S
Z51(0.3984 ) | B~ & (0.3919), HEJE (0.3604 ),
REZEBA™ (0.3504), P4 S8 (0.2639) Al
FZJEE(0.0248 ), P F B4 1 25K =i R 7
FHAr 2 Mtk E R ZERER T, HAREE N
1.8374, TIBRZE N 15.3117%, $#AF A EAERT 4 4
PEARFE bR AR R MR = (0.6110 ) | BAZE R i
(0.3222) . AFEE & & (0.3405) LR T =
(0.2186) o sy 3 MEBULIER T, FfEm
HERT 4 MERIRFEFAMR IR A RZEEL (0.6686 )
FZIRE (0.4427) | LFHER SR (03127 ) FIRFIE
T (0.2485) o FEWSr 4 MR A T, Hir
fEm AR R i (0.4993) | 4R
T (0.2911) . ARCEEE (0.2634) | JFEZEH™
(0.2043 ) BH 5 0.1180 )FIA T Z 514 0.0983 ),

Ph  ~0.280 —0.207 0.071 —0.096 —0.493 —0.006 —0.177 0.413 —0.480 0.480 0.072 Ho
Sd 0050 0920 -0.360 0701 0.842 0.881 —0.643 0558 —0.510 0.424 08
St 0086 0287 0.162 0.071 0.056 —0.087 —0.119 —0.015 0.086 0.6
/ Wt 0423 0369 0858 0856 -0.518 0.389 —0357 0.457 04
. . CS 0064 0073 0.007 0440 0005 0.140 —0.144 o

‘ ’ ’ B 0653 0.828 —0.659 0.562 0442 0.537
, / ’ CY 0955 —0328 0455 —0.301 0436 P
L 02

/ / , / SY -0510 0540 —0.398 0.540
' ‘ ‘ ' \ ‘ Cc —0.463 0.727 —0.287 0.4
‘ ' ‘ ’ ' ' ‘ He —0.359 —0.012 —06
' ‘ ‘ _‘ , P Lc 0050 08
X X A Y X X J o

Ph: Pk Sd: 25485 St: KJE; B: HERE; Wt HZEFEE; CS: HAWARCEER; CY: R/ &; SY: Wi it; Co: 4R &,
He: PLF4ER B4k, Le: ARG 4 LRI HUEIRIEE. *FREEFEMG (P<0.05); **FRWRFMA (P<0.01),
Ph: Plant height; Sd: Stalk diameter; St: Skin thickness; B: Brix; Wt: Weight of single stalk; CS: Effective stems number per hectare; CY:
Cane yield; SY: Sugar yield; Cc: Cellulose content; Hc: Hemicellulose content; Lc: Lignin content; LRI: Lodging resistance index. * indicates
significant correlation (P<0.05); ** indicates extremely significant correlation (P<0.01).

B1 HEMRMBKRZSHER., FEE2SE5REARKELZEHEXE

Fig. 1 Correlation between agronomic traits, fiber component content and lodging resistance index of sugarcane germplasm materials
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Tab. 5 Principal component analysis of trait indicators of
sugarcane germplasm materials

PEIR T 1 EMS 2 EASY3 EM 4

Trait PCl1 PC2 PC3 PC4
PR —0.1478 0.6110  —0.0020 0.0259
ESicl 0.3984 0.0889  —0.0701 0.0163
KR 0.0248  —-0.2105 0.4427  —0.5808
LT 0.3598 0.3222  —0.0983 0.0495
AW ZEE -0.0009  -0.2162 0.6686 0.2634
R 0.3604  —0.1423 0.1984  —0.0681
REZE I 0.3504 0.2299 0.2624 0.2043
Wl 0.3919 0.1340 0.2073 0.1180
YR = -0.3125 0.2186 0.3127 0.2911
FAYER 0.2639  —0.2669  —0.0352 0.4993
ENES S —0.2496 0.3405 0.2485 0.0983
B R F5 5L 0.2126 0.3127 0.1747  —0.4312
FEAEAE 5.6818 1.8374 1.5603 1.0796
DR/ % 47.3485 153117 13.0023 8.9965
EHTIHCR/% 473485 62.6602  75.6624  84.6590

25 ZREEM

SHEaE S I BT WA
HAK (1) ~ (3) REHTHME (D), D {HEZR
HRAET 16 4 H REF AR 2 MR sk
REI R RN, D (HK, A RBHABTEIL
PEREBRAL ., M 6 T, 16 fy H et Btk

0.4000<D<0.5000 F BT A = 1 26-5. = 25-7,
ZHE 25-6 Fl = 21-7; 0.6000<D<0.7000 A =
JE 0551, &= 26-11, =i 141010, =8 141313,
= HE 081609 FIgr &8 22 53k 6 YRR FTAT R ;
0.7500<D<0.8600 A = 17501, FEHI 05136 F1
HRE 93159 4t 3 ML R, 2 BT BTELR
FhFRRE, Hih, = BE 17501 RIZES P EMEROR,
h0.8540, %A ETAPRHE SRR BT b SR R
LRI R, BmsE A
26 AEBEKREBHEMRVABRINERS
FETHEMR IS, R FE B fn e 2277
Xt 16 Oy H RERD BT A B AT R R 25
Bro B 2 AT%, e RFEERSN 1.00 0% 16 17
HRERN M By R 3 KA, 55 T 2540 &% Bpk
93159, HEMI 05136, =M 17501, = 25-7. =
HE 26-11, = JfE 23-1201 FfI=iE 26-5 3 7 4 H e
TSR RL, HBTER A ETE 2.40~3.00 ZJ8], J& T
BAL A RS BRE 25-6 M iE 14-2 7
Oy H R AR, HPT BRI S 1.00~1.20 Z
[\, J&TamERER; SRS 25 081609,
=~RE 141313, HEW 22 5. = 0551, =i
141010, =i 25-3 Ml i 21-7 3L 7 kbRE, o
43.75%, HPBERIEEAE 1.60~2.30 Z[H], BT
ERIEA

®6 HEMEMBNEATNER

Tab. 6 Comprehensive valuation results of sugarcane germplasm materials

Geﬁp}fasm Cr CL, ClL ClL, Z(X) Z(X) Z(X3) Z(Xs) D gfdrf :
=k 21-7 —2.6365 1.6123  —0.6166 1.0298 0.2021 0.8477 0.4321 0.7548 0.4130 13
= 25-3 —2.4038 ~1.7940 0.3676 0.8060 0.2339 0.1637 0.6605 0.6929 0.3355 14
= 26-5 —0.8320 0.2167 0.8657  —1.6679 0.4481 0.5675 0.7761 0.0096 0.4735 10
= HE 23-1201 —2.3649 0.9205  —2.4790  —1.4152 0.2392 0.7088 0.0000 0.0794 0.2704 15
ZHE 26-11 0.3677 0.0426 1.8308 0.9590 0.6116 0.5325 1.0000 0.7352 0.6701 5
=k 142 ~4.1197 -1.1744 12111 0.4225 0.0000 0.2881 0.2942 0.5870 0.1597 16
=ik 25-6 -2.7334 0.3795 1.6606 0.3733 0.1889 0.6002 0.9605 0.5734 0.4227 12
=E 25-7 -1.6932 0.2318 1.3918  -1.7028 0.3307 0.5705 0.8981 0.0000 0.4261 11
K 05136 1.7780 1.3536 0.8652  —0.3906 0.8038 0.7958 0.7760 0.3624 0.7512 3
a2 5 0.8321 0.4012  -1.3712 0.8751 0.6749 0.6045 0.2570 0.7120 0.6020 9
= HE 081609 2.3246 —2.6089 0.3883  —0.3267 0.8783 0.0000 0.6653 0.3801 0.6338 8
= HE 141313 1.8985 -1.0213 02122  —0.9112 0.8202 0.3188 0.6244 0.2186 0.6356 7
7 HE 141010 2.9322 -1.8210  -1.7617  —0.0704 0.9611 0.1582 0.1664 0.4509 0.6397 6
=HE 0551 0.9875 0.2278 0.2311 1.9177 0.6961 0.5697 0.6288 1.0000 0.6952 4
M 93159 2.4451 0.6633 0.2760 0.1482 0.8947 0.6571 0.6392 0.5113 0.7718 2
=HE 17501 3.2177 23705  —-0.6498  —0.0467 1.0000 1.0000 0.4244 0.4574 0.8540 1
AN 0.5593 0.1809 0.1536 0.1063
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Fig. 2 Lodging resistance system cluster diagram of
different types of sugarcane germplasm materials
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