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Genetic diversity analysis and breeding potential evaluation of innovative
sugarcane germplasm based on fluorescent SSR
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Abstract: To clarify the genetic differences between the Yunrui series innovative germplasm and commonly used sugarcane pa-
rental resources, and to identify elite new germplasm for sugarcane breeding, two types of materials were analyzed: 61 commonly
used sugarcane parents, including both domestic and international varieties (lines), and 54 accessions of Yunrui innovative germ-
plasm. Genetic diversity, genetic relationships, and population structure were evaluated using fluorescent SSR markers. Addition-
ally, agronomic traits of the Yunrui germplasms were assessed in both plant cane and ratoon cane, and comprehensively evaluated
using the DTOPSIS method. The results showed that 66 pairs of SSR primers detected 368 and 355 loci in the commonly used
parents and Yunrui germplasm, respectively. The gene diversity indices were 0.6746 and 0.6773, and the average polymorphism
information content (PIC) values were 0.6179 and 0.6201, indicating high genetic diversity in both groups. UPGMA clustering
classified the 115 accessions into five groups, clearly distinguishing the Yunrui germplasm from the commonly used parents.
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These findings were supported by population structure and principal coordinate analyses, confirming genetic differentiation be-
tween the Yunrui germplasm and current parental lines. The DTOPSIS analysis identified 23 Yunrui accessions with superior

comprehensive traits. These accessions exhibited promising yield and sugar-related characteristics, suggesting their potential as
parents for breeding high-yielding, high-sugar content varieties. This study not only revealed the genetic differentiation between
Yunrui innovative germplasm and commonly used parents based on SSR markers, but also demonstrated their breeding potential
through comprehensive trait evaluation using the DTOPSIS method. The findings provide valuable parental resources for sugar-

cane breeding and contribute to broadening the crop’s genetic base.
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Table 1 Series number and breeding unit information of materials used in this study
E RS RIS H AL Bt
Serial name Serial number Breeding institution Number
CP CP [ b % HLIA N G2 0 H R A b 6
Sugarcane Field Station at Canal Point, Florida, USA
Co Co EIVBERF ERFERE HRE R AT 5T 4
Sugarcane Breeding Institute, Coimbatore, India
Q Q S TE B 2% H 7B 3
Bureau of Sugarcane Experiment Station, Queensland, Australia
o YT JUARAR R B v Rl S B 8
Yuetang Institute of Nanfan and Seed Industry, Guangdong Academy of Science, Guangdong, China
G2 GT JUPEAME B B T AT BT 6
Guitang Sugarcane Research Institute of Guangxi Academy of Agricultural Sciences, Guangxi, China
O, A6 XTT, F SMERSREE N ROIEI 10
XTT, F Taiwan Sugar Research Institute, Taiwan, China
JI v CT Va1 A8 BRI T B 2
Chuantang Sichuan Provincial Sugarcane Research Institute, Sichuan, China
fadk FN AR [ A TR BRI 2
Funong National Engineering Research Center for Sugarcane, Fujian Agriculture and Forestry Uni-
versity, Fujian, China
L 1] GZ/GN TLVE A8 HRERT S 2
Ganzhe/Gannan Sugarcane Research Institute of Jiangxi province, Jiangxi, China
(3] HN A B TS B 2
Huanan South China Institute of Agricultural Sciences, Guangdong, China
YL NJ V1148 PRV Aol B2 B 2
Neijiang Neijiang Academy of Agricultural Sciences, Sichuan, China
EEIR YC TR B B v BRI A5 B R T R 3
Yacheng Hainan Sugarcane Breeding Station, Institute of Nanfan and Seed Industry, Guangdong
Academy of Science, Hainan, China
Mk LC JUPEAI R T RS G 3
Liucheng Liucheng Sugarcane Research Center, Guangxi, China
= YZ = A AR RR 2 B H R 5 B 8
Yunzhe Sugarcane Research Institute of Yunnan Academy of Agricultural Sciences, Yunnan, China
=i YR FRA BRI RS S T5 F 54
Yunrui Ruili Breeding Station, Sugarcane Research Institute of Yunnan Academy of Agricultural

Sciences, Yunnan, China




1060 fE W 2

52 %

1.2 REHZE
1.2.1 &R DNARRIR A £ 20 & %, 7k SSRH A

HRAE SCHR AR E A R iR, i 66 XF
PHG S I S AT AR R AT S, JF TS 5
bR IC 2 G A T PCRY 1S o A4 2 A 41
DNARNU, PCRIZIIAZR . ¥ I8 H 7 LA geitJr
IR IR 5 i — 5
122 #HESHBERFLE RSN A H
PowerMarker V3.0 158 %> SSRAR i i 6 I 3] it W
I 2543 & [F %L (observed number of alleles, Na), %:[H
Z FEE: (gene diversity, H) . WLl 2% & F (observed
heterozy-gosity, Ho)FlZ &1 157 & & it (polymorphic
information content, PIC)ZF 154 Z S8, WG
SSREA Ge T4, FIFINTSYSpe version 2.1 318
B RE ] (Y 3545 BB, SRS R FIMEGA X P¥3E47
UPGMARZE, At BHE R C A&
1.23 FHIREM R T AR ) FH Structure
2.3.1 PG RER AL 50 40, TR ) S8R i
1 e 3 — U kS R A CLUMPP2.0 10
Structureiz 17 15 2| iy % W K{H /) 2 K & &2 45 R k17
A9, S EIQEM %, TN H GraphPad 8.0.2 %
Q-plotf®l . FIHGenALEx 6.5 44T 3 AR bR Hr
(principal coordinates analysis, PCoA),
1.2.4 = #HeIH AR L HRIAE ZDTOPSIS# 4
St SR 540 = FR BN K 2 X R
A AET GBE 22 S (AR R L N ARERR
MELZE 15 AEAE N E FAR R, RO AR G LR
85%, 90%LA 55 PUAX 5% FOACH e Ay e AR Ae B
BB 93-159 (HAT R @bl T 2R
R, SRR AR R, TR 2 re A Mo T AR T 5
3R T 2 B A A B Bt H REWE 58 i B il &
Mot e, FERARAE 2 17, 17K 1.5 m,
THE R 1.0 m, B4T 20 2F. T H RIS BriE
TS 1 AETEARSE 2 4R MMk . 2540 A RCE BN iR
JEAE R . IR A AT e 5 BRELAT SRR
FERR AT AE , B EE A 4E 11 A FIRAE 1 H A&
S U O A SE 3 N 22X /e s it g N R N
G REAE 4 P40 B (kg) = (BRE-30) x
0.7854x25482/1000 741 JEHE Sy (%) =HE E (%) x
1.0825-7.703 F#21 I HIF A DPS19.05 4 £ 4 2
ARFEPRIEATGETT o0 M, I FH BC RS oA 56 20 4 360 4 1 i
R 0% 22 53 Wl B M0 B

Z M8 DTOPSIS P T & Fi I L 41T

fro DASHPRHGRER . 25080 AR 11 A
FEL 1 A OyEERE . PRZEEE . HLSEERESNIL 7 MR
REEE VU HRAR, 25845 DU 2 (8 R HAE A AR o
YA BRI w5k, K 7 ARG bR 1E 1 4
PRCERS . BRCEER. 11 HOYEERE . 1 A veRiE .
ZEH | RERE) TP PR AR (MR, MR RS A S BIR,
H bR R 2 2, e B84 P70 5 A Ko ot
P B, b, eSS 11 AR 1 H
(- B RERE 4y o ok, LT H REEAQI S B b & £
MBS, SR 7 AHRIE PRI T
AR AR, AR 5(0.100) . 2544(0.100) , A7 4K
22%0(0.200) . 11 A 8 (0.150) .1 A 4348 (0.150)
FAZKH(0.100) . HEWEST(0.200), FHAR 6 PSR T
BN ENI S . B, MRS A BEAIE |
PR AR 200 SIS B PR IR AR bR Y IE | S EAR
fift, FITR A MRS IE AR A IR 2 SRS T AR
IR RS S, SRJE AR 2 T3S B &b RS B AR
fEAT R B € (. VA LW AR ST TR A
Z MR EPT | RSP T, R, R
DTOPSIS & VA FHE 7 45 Rt 17 o3 41, - FI
DPS19.05 HLPR R J5 22 50 BTk b AT 41 [m) 45 Mtk iy 22
SR IR T AT LSD ZH WL, f/51E GraphPad 8.0.2
e 2 ] ) A MR A AR I S 22 R IR 25 51, b 4%
HMBHES MR LR AR, B EFR X%,
2 HEREQH
2.1 S|y EEAMSHT

FIH 66 XFSSRI IR 115 1y S48 KL #E4 7 PCR
i 2), AR 304 NEEATIEE, FE RG]
Pk E] 5.9697 A5 FEH, JEEZ R R 0.6819,
RN 2 BE SR 0.8595, 3o A HIFIY BER M Hek s
fRZFMEE . 66 XT51WH 2B B & i PIC)
BI{EH 0.6267. MR HEBotsteinF I 40K 5 : PIC >
0.50 by B 28 EAE B 519, PIC <0.25 WILEZE
PEAE B 519 o ASHIESE Bk I 9 SSR 5| 4 vh L AIK &2
B BS54, PIC > 0.50 BI519147 56 X%, 5 R EAY
84.85%, SSRAMIC A Z AMER M .

WEAh, TE 61 17 H e 2 AR B i rh RS 38 1) F- 14 4
P 3ERECR 5.5758, WZ%A B R 0.8629, =T 54
= EBIHT AR 5.3788 i1 0.8558, Tk 2 AL
FE RO 2 5 PEAR B & o = B A BT e T 2458
FARTER, (HERBAK, KX 2 KR ETHIERN
L 2RI AR — 3



55 4 1] MIFH AR BT 98 SSR B H RERIH Al g & 2 Btk 70 b S B Rl i 11T A 1061
F2 66 3L M
Table 2 Polymorphism indices of the 66 primer pairs
" W HIZEA Zﬁﬁﬁﬂ%ﬁﬁﬁﬁ A5 A B
Primer Commonly used parents Yunrui innovation germplasm All tested germplasm
Na H Ho PIC Na H Ho PIC Na H Ho PIC
SMC119CG 4 0.6457  0.8689  0.5815 6 0.7452  0.7963  0.7033 6 0.6995 0.8348  0.6485
SMC1604SA 6 0.5652  0.9672  0.4733 5 0.5926 0.9444  0.5195 6 0.5797 0.9565 0.4971
SMCI18SA 6 0.7108  0.9836  0.6605 5 0.6943 09815 0.6416 6 0.7043  0.9826  0.6526
SMC24DUQ 3 0.5967  1.0000 0.5154 3 0.6248  1.0000  0.5545 3 0.6181 1.0000  0.5452
SMC278CS 9 0.7857  0.8361 0.7614 9 0.8160 0.7963  0.7911 9 0.8080 0.8174  0.7836
SMC31CUQ 10 0.8101  0.9344 0.7896 11 0.8512 0.8333  0.8334 12 0.8417 0.8870  0.8238
SMC334BS 7 0.7408  0.8689  0.7067 6 0.7332  0.9630  0.6882 7 0.7420 09130 0.7037
SMC336BS 10 0.8222  0.8689 0.8033 12 0.8568 0.8519 0.8404 12 0.8469 0.8609  0.8297
SMC36BUQ 4 0.6805  0.3443  0.6234 4 0.7359 0.2593  0.6881 4 0.7147  0.3043  0.6643
SMC486CG 4 0.6072  0.7049  0.5580 4 0.5137 0.2963  0.4756 5 0.5799 0.5130  0.5453
SMC569CS 5 0.6982  0.7377  0.6437 4 0.6968 0.4815 0.6386 5 0.7409 0.6174  0.7003
SMC7CUQ 5 0.6251  0.9672  0.5543 4 0.5544 0.9630 0.4582 5 0.5945 0.9652  0.5140
SMC597CS 10 0.7931 09508 0.7673 10 0.8078 1.0000 0.7820 11 0.8053 0.9739  0.7811
SMC703BS 7 0.7231  0.9836 0.6737 6 0.6881 1.0000 0.6349 7 0.7148 09913  0.6665
SMCS851MS 4 0.6809  1.0000 0.6213 4 0.6665 0.9815  0.6003 4 0.6745 09913  0.6120
mSSCIR66 5 0.7327  0.7377  0.6871 5 0.7269  0.7037  0.6806 5 0.7366  0.7217  0.6908
mSSCIR3 8 0.7687  0.9672  0.7345 6 0.7828 0.9444  0.7510 8 0.7890  0.9565 0.7609
SMCI1751CL 4 0.5844  1.0000  0.4969 5 0.6332  1.0000 0.5618 5 0.6086  1.0000  0.5292
SMC22DUQ 4 0.5314  1.0000 0.4215 6 0.6253  1.0000 0.5584 6 0.5808 1.0000 0.4937
mSSCIR43 6 0.6873  0.9836  0.6338 5 0.7136  0.9259  0.6625 6 0.7047  0.9565 0.6543
mSSCIR74 3 0.5648  1.0000 0.4685 4 0.5842  1.0000 0.4990 4 0.5766  1.0000  0.4847
mSSCIR19 5 0.6651  0.9836 0.6094 5 0.6538 0.9630  0.5898 5 0.6627  0.9739  0.6033
mSSCIR21 9 0.8104  0.9344  0.7909 9 0.8313 09815 0.8110 11 0.8248 0.9565  0.8057
mSSCIR26 3 0.5543  0.9672  0.4573 3 0.6248 1.0000  0.5545 3 0.6014 0.9826  0.5239
mSSCIR36 8 0.8048  0.9836 0.7775 6 0.7954 1.0000 0.7640 8 0.8033  0.9913  0.7749
mSSCIRS52 7 0.7662 09180  0.7296 5 0.7783 09815  0.7419 7 0.7814 0.9478  0.7461
mSSCIR56 8 0.8044  0.7377  0.7765 8 0.7838 0.8148  0.7537 8 0.8127  0.7739  0.7863
mSSCIRS58 6 0.6307  0.9508 0.5580 5 0.6269 1.0000 0.5548 6 0.6293  0.9739  0.5569
mSSCIR64 11 0.7854  0.9836 0.7680 12 0.7989 1.0000 0.7839 13 0.7944  0.9913  0.7792
SMC219 8 0.7949  0.9508 0.7701 8 0.8158 0.9630  0.7923 8 0.8088 0.9565 0.7856
SMC286CS 8 0.7902  0.8852  0.7606 7 0.8061 09074 0.7781 8 0.7989 0.8957  0.7702
SMC640 4 0.6473  0.8525  0.5777 3 0.6188 0.8333  0.5410 4 0.6382  0.8435  0.5640
SMC720 7 0.7944  0.9836  0.7629 6 0.7781 1.0000 0.7414 7 0.7882  0.9913  0.7546
SMC1047 6 0.6692  0.9508  0.6095 7 0.7419  0.9259  0.6993 7 0.7096  0.9391  0.6596
SMC1237 4 0.7223  0.9344  0.6707 4 0.6874 09815  0.6229 4 0.7115 09565 0.6558
SMC1752 2 0.4988  0.9508 0.3744 3 0.5081 0.9630  0.3881 3 0.5032  0.9565 0.3809
SMCI1814LA 7 0.8089  0.9836 0.7816 7 0.8064 1.0000 0.7799 7 0.8153  0.9913  0.7893
SMC1825 6 0.6235 0.8689 0.5761 5 0.6516  0.9444  0.6098 6 0.6397 0.9043  0.5969
SMC2017 5 0.6414  0.6393 0.5776 6 0.7474  0.5556  0.7045 6 0.7049  0.6000 0.6532
ESTA26 6 0.6462  0.9180  0.5826 5 0.5528 0.9630  0.4523 7 0.6058  0.9391  0.5272
ESTA48 6 0.6612  0.9508  0.6069 6 0.6902  1.0000  0.6355 7 0.6764  0.9739  0.6220
ESTA61 7 0.6279  0.9344  0.5611 6 0.7214  0.9630  0.6763 7 0.6782  0.9478  0.6239
ESTB14 5 0.7099  0.9672  0.6567 6 0.7008 0.9815  0.6460 6 0.7060 0.9739  0.6522
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Primer Commonly used parents Yunrui innovation germplasm All tested germplasm

Na H Ho PIC Na H Ho PIC Na H Ho PIC
ESTBS3 5 0.5911 0.9836  0.5069 5 0.6161 0.9815 0.5415 5 0.6036 0.9826  0.5242
ESTB67 5 0.6698  0.9836 0.6164 5 0.6583  0.9630  0.5953 6 0.6678  0.9739  0.6103
ESTB73 4 0.7010  0.7049  0.6518 4 0.6372  0.8519  0.5675 4 0.6841  0.7739  0.6298
IISR_17b 6 0.7012  0.9672  0.6498 5 0.6694 1.0000 0.6061 7 0.6881 0.9826 0.6321
IISR_76 3 0.4863  0.6066  0.4067 3 0.5123  0.6667 0.4264 3 0.4991 0.6348  0.4163
IISR 111 4 0.6252 0.9672  0.5519 4 0.5873 09815  0.5009 4 0.6098 0.9739 0.5314
IISR 139 4 0.7247 0.3115 0.6746 4 0.6578 0.1296 0.5915 4 0.7014  0.2261  0.6470
IISR_141 3 0.5160  0.9836  0.3987 3 0.5173  0.9444  0.4013 3 0.5168 0.9652  0.4000
IISR_146 4 0.6815  0.8852  0.6294 4 0.6397 0.9444  0.5738 4 0.6673  0.9130 0.6108
IISR_176¢ 4 0.6817  0.7541 0.6188 4 0.6528 0.8519  0.5825 5 0.6708  0.8000  0.6049
IISR_256 7 0.7192  0.9180 0.6804 6 0.7342 09815 0.6911 7 0.7294  0.9478  0.6886
IISR 261 4 0.5461 0.9508  0.4430 3 0.5334 0.9815 0.4254 4 0.5406  0.9652  0.4355
IISR 288 3 0.4661 0.5738  0.3839 2 0.4614 0.7222  0.3550 3 0.4652  0.6435  0.3720
IISR_306 5 0.7128  0.9344  0.6625 4 0.7272  0.8333  0.6770 5 0.7244  0.8870  0.6750
IISR_335 4 0.6814  0.6557 0.6159 4 0.6523  0.7593  0.5899 4 0.6853  0.7043  0.6258
FZW1 8 0.6240  0.9180  0.5522 7 0.6819 0.8519  0.6417 8 0.6634  0.8870  0.6095
FZW97 5 0.7142  0.8525 0.6742 5 0.6468 0.9074  0.5947 5 0.6924  0.8783  0.6508
FZW107 6 0.8057 0.7705  0.7766 6 0.8136  0.6296  0.7864 6 0.8134 0.7043  0.7858
FZwW122 6 0.7339 0.8197  0.6909 6 0.6998 0.9444 0.6516 7 0.7197 0.8783  0.6748
FZW127 5 0.6756  0.9836 0.6178 5 0.7296  0.8889  0.6826 5 0.7057  0.9391  0.6545
FZW128 3 0.3999  0.1967 0.3637 3 0.4259 0.1111  0.3709 3 0.4142  0.1565 0.3707
FZW202 4 0.5680  0.9344 0.4734 3 0.5091 1.0000 0.3886 4 0.5415  0.9652  0.4360
FZW222 4 0.6880  0.3607  0.6292 4 0.5741 0.1111  0.5003 4 0.6477  0.2435  0.5860
) Mean 5.5758 0.6746 0.8629  0.6179 5.3788 0.6773 0.8558  0.6201 5.9697 0.6819 0.8595 0.6267

Na: WL %7 $E 08 H: 2[R ZREME; Ho: WAL & JE; PIC: 4 M(E A&kt .
Na: observed numbers of alleles; H: gene diversity; Ho: observed heterozygosity; PIC: polymorphic information content.
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Fig. 1 UPGMA cluster analysis of 115 sugarcane accessions based on genetic distance

YR: ZHi; YZ: ZEE; GT: R, YT: BB LC: M YC: B FN: f@4k; CT: JIME; GZ: ¥iE; GN: #trd; HN: fp8; NIt ML,
XTT 1 F RIPEBETHEEGE, CP. Co. Q4 AEE . BN EERNR K FI 5 2 1) R 50 Fh 5T

YR: Yunrui; YZ: Yunzhe; GT: Guitang; YT: Yuetang; LC: Liucheng; YC: Yacheng; FN: Funong; CT: Chuantang; GZ: Ganzhe; GN: Gannan;
HN: Huanan; NJ: Neijiang. The XTT and F series are derived from Taiwan, China. The CP, Co, and Q series are introduced germplasms from
USA, India, and Australia, respectively.
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Fig. 2 Population structure of 115 sugarcane germplasm materials
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POP2: A 2; SP1: T #f 1; SP2: ILHE 2; SP3: Wit 3; SP4: A 4,

g zzﬁa FErEEey

POPI: Pk 1;

A: chart of AK changing with K value; B: number of different types of germplasm in each population; C: population structure of the 115
sugarcane genotypes. Abbreviations are the same as those given in Fig. 1. POP1: population 1; POP2: population 2; SP1: sub-population 1;

SP2: sub-population 2; SP3: sub-population 3; SP4: sub-population 4.
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Fig. 3 Principal coordinates analysis of 115 sugarcane germplasm materials

5 R 2. Abbreviations are the same as those given in Fig. 2.
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Table 3 Variation analysis of seven agronomic traits between plant cane and ratoon cane in 54 Yunrui innovation germplasms

[E2N FEZE S E R 2 PN R/ME 5 5 R A P{H
Trait Crop type Mean+SD Maximum Minimum CV (%) t value P value
PR Hril Plant 299.67+34.76 355.40 192.00 11.60 3.203 0.002"
PH 45 —4EfE A Ratoon 1% 283.44+45.43 377.20 135.00 16.03
EYE BiHL Plant 2.41+0.44 3.70 1.54 18.17 2.215 0.031"
8D 5 —4EfH MR Ratoon 1% 2.31£0.35 3.47 1.58 15.00
HEER BiAE Plant 20.82+7.59 39.00 8.00 36.46 1.319 0.193
MS 55 —4EfE MR Ratoon 1% 19.29+12.08 58.00 2.00 62.66
11 H fy ki BiAE Plant 15.68+2.57 21.50 10.90 16.39 -0.725 0.471
Brix_Nov. 55 —4EfE M Ratoon 1% 15.94+2 81 21.87 11.03 17.61
1 A hyefE Bl Plant 18.93+2.46 24.37 12.80 13.00 ~2.496 0.016"
Brix_Jan. 55 —4ETEA Ratoon 1% 19.77+2.28 24.63 14.00 11.51
MK BiAE Plant 1.24+0.41 2.74 0.47 32.73 3.295 0.002™
SSW 55 —4EfE MR Ratoon 1% 1.07+0.33 2.18 0.56 30.99
LIV BrAE Plant 11.03+2.46 16.06 6.08 22.30 -1.926 0.059
TSC % —415# Ratoon 1% 11.62+2.49 16.98 5.85 21.42

TR AR BN RAE 0.05 R 0.01 HEFRACEHI S 2
PH: plant height; SD: stem diameter; MS: millable stalks; Brix_Nov.: brix in November; Brix_Jan.: brix in next January; SSW: single stalk
weight; TSC: theoretic sucrose content. *and *" indicate significant correlation at the 0.05 and 0.01 probability levels, respectively.

¥ 4 DTOPSIS ;Z R %46 /%
Table 4 Decision matrix of the DTOPSIS method

FoRL 2 B B E Vi AREER 11 AfiEE 1 AhiERE LiE ¥l BB RERE >
Material name PH SD MS Brix_Nov. Brix_Jan. SSW TSC
YR13-27 0.096 0.077 0.043 0.130 0.125 0.056 0.158
YR13-57 0.095 0.083 0.083 0.107 0.123 0.064 0.135
YR13-65 0.099 0.099 0.055 0.113 0.110 0.096 0.127
YR14-150 0.090 0.083 0.099 0.128 0.131 0.060 0.163
YR14-156 0.088 0.082 0.088 0.113 0.137 0.076 0.155
YR14-158 0.099 0.083 0.055 0.118 0.130 0.067 0.152
YR14-177 0.085 0.065 0.059 0.136 0.131 0.049 0.170
YR14-182 0.091 0.054 0.103 0.110 0.118 0.032 0.133
YR14-187 0.083 0.079 0.032 0.116 0.122 0.047 0.142
YR14-192 0.083 0.081 0.093 0.110 0.138 0.078 0.153
YR14-199 0.092 0.066 0.086 0.124 0.141 0.047 0.170
YR14-207 0.084 0.068 0.080 0.150 0.147 0.056 0.200
YR14-253 0.084 0.053 0.105 0.137 0.150 0.033 0.191
YR14-258 0.079 0.058 0.101 0.108 0.127 0.043 0.140
YR14-276 0.092 0.062 0.103 0.108 0.116 0.041 0.129
YR14-282 0.100 0.069 0.048 0.111 0.116 0.047 0.131
YR15-28 0.083 0.058 0.145 0.119 0.136 0.040 0.159
YR15-29 0.074 0.066 0.164 0.088 0.106 0.060 0.099
YR15-32 0.099 0.069 0.143 0.110 0.115 0.047 0.129
YR15-33 0.086 0.065 0.051 0.100 0.126 0.049 0.131
YR15-36 0.087 0.065 0.122 0.125 0.127 0.049 0.156
YR15-39 0.086 0.069 0.101 0.116 0.126 0.056 0.147

YR15-50 0.088 0.065 0.093 0.086 0.118 0.048 0.110




1066 (7 552 %
(23]
FHEL 2 B 7= E Y HREEE 11 A kg IR X352 S ¥ IR T 4>
Material name PH SD MS Brix_Nov. Brix_Jan. SSW TSC
YR15-55 0.080 0.076 0.095 0.091 0.119 0.072 0.116
YR15-56 0.087 0.080 0.099 0.122 0.127 0.074 0.153
YR15-57 0.100 0.070 0.040 0.085 0.138 0.049 0.130
YR15-69 0.092 0.054 0.152 0.089 0.114 0.031 0.109
YR15-71 0.083 0.072 0.069 0.116 0.135 0.064 0.156
YR15-76 0.097 0.062 0.065 0.078 0.090 0.038 0.074
YR15-77 0.094 0.065 0.078 0.101 0.111 0.044 0.116
YR15-78 0.081 0.063 0.141 0.115 0.131 0.049 0.151
YR15-79 0.081 0.062 0.120 0.110 0.126 0.048 0.141
YR15-81 0.081 0.068 0.086 0.097 0.105 0.058 0.107
YR15-84 0.082 0.068 0.095 0.120 0.127 0.057 0.152
YR16-3 0.082 0.062 0.200 0.101 0.131 0.048 0.138
YR16-6 0.084 0.053 0.192 0.093 0.123 0.033 0.122
YR16-7 0.088 0.080 0.061 0.119 0.130 0.053 0.154
YRI16-11 0.078 0.075 0.103 0.114 0.126 0.072 0.145
YR17-5 0.079 0.088 0.027 0.085 0.103 0.054 0.093
YR17-100 0.088 0.070 0.067 0.085 0.100 0.055 0.090
YR17-106 0.095 0.087 0.051 0.105 0.121 0.079 0.131
YR17-111 0.090 0.064 0.086 0.130 0.122 0.045 0.155
YR17-112 0.099 0.083 0.029 0.099 0.126 0.068 0.131
YRI17-117 0.095 0.069 0.067 0.091 0.115 0.049 0.111
YR17-123 0.091 0.075 0.076 0.124 0.137 0.061 0.165
YR17-127 0.088 0.069 0.044 0.097 0.111 0.040 0.114
YR17-128 0.098 0.064 0.036 0.104 0.112 0.042 0.121
YR17-133 0.097 0.070 0.080 0.086 0.118 0.050 0.109
YR17-134 0.091 0.065 0.046 0.119 0.126 0.037 0.149
YR17-137 0.093 0.087 0.044 0.109 0.132 0.068 0.146
YR17-141 0.096 0.081 0.061 0.099 0.118 0.061 0.123
YR17-143 0.097 0.099 0.080 0.101 0.109 0.100 0.115
YR17-145 0.098 0.075 0.072 0.087 0.095 0.057 0.087
YR17-148 0.092 0.064 0.082 0.108 0.110 0.044 0.123
XTT22 0.090 0.082 0.070 0.138 0.140 0.074 0.182
YT93-159 0.088 0.083 0.061 0.139 0.146 0.058 0.189
4R 5 [A] 3 3. Abbreviations are the same as those given in Table 3.
%5 DTOPSIS EiFM &R
Table 5 Evaluation results by the DTOPSIS method
ok s s ¢ P TRERE 43 FoEE s 5 : BB TREME 43
Material TSC (%) Material TSC (%)
YR13-27 0.173 0.113 0.078 15.81 YR15-71 0.151 0.115 0.331 15.55
YR13-57 0.149 0.105 0.433 13.50 YR15-76 0.219 0.046 0.018 7.42
YR13-65 0.171 0.111 0.428 12.75 YR15-77 0.174 0.077 0.095 11.62
YR14-150 0.120 0.139 0.695 16.32 YR15-78 0.109 0.149 0.803 15.05
YR14-156 0.131 0.129 0.779 15.52 YR15-79 0.129 0.125 0.552 14.08
YR14-158 0.162 0.113 0.206 15.21 YR15-81 0.172 0.078 0.245 10.67
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HE s 5 i PR TREME 43 Fok s 5 : BB TREME 43
Material TSC (%) Material TSC (%)
YR14-177 0.159 0.126 0.127 17.04 YRI15-84 0.134 0.121 0.513 15.19
YR14-182 0.152 0.106 0.122 13.34 YR16-3 0.105 0.191 0.946 13.77
YR14-187 0.193 0.090 0.023 14.20 YR16-6 0.130 0.175 0.600 12.20
YR14-192 0.129 0.129 0.838 15.26 YR16-7 0.160 0.110 0.139 15.39
YR14-199 0.136 0.135 0.319 17.02 YRI16-11 0.127 0.124 0.837 14.46
YR14-207 0.133 0.167 0.511 20.00 YRI17-5 0.224 0.049 0.017 9.32
YR14-253 0.127 0.163 0.274 19.06 YR17-100 0.198 0.056 0.079 9.04
YR14-258 0.145 0.111 0.258 14.05 YR17-106 0.175 0.097 0.212 13.11
YR14-276 0.149 0.104 0.219 12.90 YRI17-111 0.143 0.120 0.239 15.53
YR14-282 0.185 0.081 0.039 13.13 YRI17-112 0.196 0.089 0.047 13.06
YR15-28 0.107 0.158 0.663 15.95 YRI17-117 0.184 0.069 0.077 11.12
YRI15-29 0.144 0.144 0.880 9.87 YRI17-123 0.140 0.129 0.420 16.51
YR15-32 0.122 0.138 0.682 12.89 YRI17-127 0.201 0.057 0.012 11.39
YR15-33 0.185 0.079 0.040 13.14 YR17-128 0.204 0.065 0.013 12.06
YR15-36 0.115 0.141 0.664 15.60 YR17-133 0.177 0.078 0.133 10.94
YR15-39 0.132 0.120 0.549 14.69 YR17-134 0.181 0.097 0.026 14.92
YR15-50 0.169 0.084 0.190 11.02 YRI17-137 0.175 0.105 0.115 14.60
YRI15-55 0.156 0.097 0.603 11.58 YRI17-141 0.175 0.083 0.141 12.25
YRI15-56 0.122 0.132 0.856 15.35 YRI17-143 0.161 0.113 0.789 11.46
YR15-57 0.196 0.083 0.031 13.00 YR17-145 0.197 0.063 0.107 8.68
YR15-69 0.150 0.133 0.260 10.86 YR17-148 0.166 0.086 0.126 12.31
XTT22 0.136 0.150 0.617 18.23 YT93-159 0.148 0.152 0.275 18.92

S ARG AR SR PR RS ST A AR S IE BRI RS i 2SR B A AR X 4R BE

S: distance from the negative ideal solution; S': distances from the positive ideal solution; C;: relative closeness to the ideal solution; TSC:

theoretic sucrose content.

60

50+

404

—e— Ranking by C, value

—#— Ranking by theoretic sucrose content

YR16-3 4
YR15-29]

YR15-56
YR14-1924

YRI16-114
YR15-784
YR17-143

YR14-156

YR14-150
15-32

YR15-36+

YR15-28+
[XTT22]

B4 ZHEHHRESIENERHEF

S

YR13-574
YR13-65-
YRI17-1234
YRI15-714
YR14-199+

YR14-2074

YR15-694
YRI15-814

YR14-258+

R R R T N N T T T T
T T T AT S T T T T T AT AT T AYA T T AT T
b b vl ik Aab it laby Lol ot bk vl el
g Sl S S S S S
T R R FTRRETRTRRT XS

Fig. 4 Ranking of comprehensive performance based on C; value of DTOPSIS method and theoretical sucrose content

2L J5HE N A X B Fl . The red box indicates the control variety.
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Fig. 5 Box plots and inter-group difference analysis of agronomic traits in three Yunrui germplasm groups

BRI 2 ARCEER PRSI IS R 3 I S (A 25 B R R A AR A 0 s P R B s (B BT RIIE AR 11 ) YRR 1
H G4 BE I AE -2 (. LSD K 35 1, NS: o255 *M** 735 2R 1E LSD A4 T 0.05 A1 0.01 EFIKT- 19 B3 1

Plant height, stem diameter, millable stalks, single stalk weight, and theoretic sucrose content are shown as averages of both plant and ratoon
cane. Brix values are the average of measurements taken in November and the following January for both plant and ratoon cane. Significance
is based on LSD; NS: no significant difference; * and ** indicate significance at the 0.05 and 0.01 levels, respectively.
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