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Genetic difference analysis of BC,F, materials of sugarcane
and Erianthus fulvus hybrids based on karyotypes and
phenotypic traits
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Abstract:[ Objective ] This study aimed to analyze the genetic differences in karyotypes and phenotypic traits of BC,F,
materials of sugarcane and Erianthus fulvus hybrids and elucidate the association between phenotypic traits and chromo-
some numbers, providing theoretical basis for innovation and utilization of sugarcane germplasms. [Method] The BC,F,
materials 16-12 (2n=104) produced by backcrossing of sugarcane Dianzhe 01-58 (2n=100) and Erianthus fulvus (2n=20)
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were used for selfing to obtain 21 BC,F, materials. The chromosome number counting, karyotype analysis, and pheno-
typic trait determination were performed to conduct correlation analysis, principal component analysis, and cluster analy-
sis for elucidating the association between chromosome number and phenotypic traits. [Result] The chromosome num-
bers of the 21 BC,F, materials fell into six types, namely 2n=98, 100, 102, 104, 106, and 108. Among the 21 BC,F, ma-
terials, except for 20-129 whose karyotype was 3B, the karyotypes of the other 20 BC,F, materials were 2B, showing a
relatively symmetrical karyotype. The majority of chromosomes had metacentric centromeres (m) , while a minority pos-
sessed submetacentric centromeres (sm) , with the proportion of metacentric chromosomes ranging from 57.00% to
87.25%. The coefficients of variation of phenotypic traits of BC,F, materials and the parent 16-12, as well as Erianthus
Sfulvus ranged from 9.32% to 42.59%, with an average coefficient of variation of 20.71%. Different degrees of correlations
were found between seven phenotypic traits and chromosome number, and extremely significant positive correlations
were found between plant height and single-stalk weight, between stalk diameter and leaf width, single-stalk weight,
chromosome number, between leaf width and single-stalk weight, chromosome number, and between single-stalk weight
and chromosome number (P<0.01, the same below). Extremely significant negative correlations were observed between
brix and plant height, single-stalk weight, between plant height and leaf length, and between internode length and chro-
mosome number. Significant positive correlation was found between plant height and internode length. Significant nega-
tive correlations were observed between brix and internode length, between stem diameter and internode length, and
between leaf length and single-talk weight. Principal component analysis results showed that the first three principal com-
ponents exhibited cumulative contribution rate of 77.92%, with the first principal component (PC1) showing an eigen-
value of 3.11 and a contribution rate of 38.91%, and chromosome number, single-talk weight, leaf width, and stalk diame-
ter were principal determination factors. Cluster analysis showed that the BC,F, materials and the parents (16-12 and Erian-
thus fulvus) were divided into five groups. Group I consisted of eight materials, characterized mainly by long leaves;
Group II consisted of six materials, characterized mainly by wide leaves; Group III contained only one material, charac-
terized mainly by high brix; Group IV contained seven materials, characterized mainly by greater plant height and high
single-stalk weight; Group V contained only one material, Erianthus fulvus, characterized mainly by long internodes,
lower stalk diameter, and low brix. [ Conclusion]Correlations of varying degrees are found between phenotypic traits and
chromosome number of BC,F, materials, demonstrating that obvious genetic differences in phenotypic traits are due to dif-
ferent chromosome numbers of BC,F, materials. These hybrid progeny materials with Erianthus fulvus genetic background
can be used for subsequent sugarcane breeding.
Key words: sugarcane; Erianthus fulvus; karyotype analysis; phenotypic traits
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[ 055 2 S ) HE (Saccharum spp.) J& T ARAEL
H R (Saccharum) B9 CA R , & FH7 AP 4
X FH LR L AR, ANMUZ: FEREWEY) , b 2
W RE YR Y L JFURE (Hoang et al., 2015 ; 540K 55,
2024; THE4F,2025) o M ER i EAPREEMEY 2
— HRE R AR R R 1 80% 2 AT (TRERME
FRATC,2017) o BUACH HE A AR A 1. 5% 32 2R A 4
Wi Fh (Saccharum officinarum) F1E) F % (Saccharum
spontaneum) , Foigt {5 FER R fe , T BOH BEF AP HEA
J R ik 2 g5t A AR S O R H R SRR ek R (Piperidis
etal.,2010) . 5T 5% I5 A WAL R AN A2 H ke
BRI SR, TR A A R RN S A 1 e )
S T AR T 3K SR 1Y) W AR e A
2003 B FHTAF,2025) o TERASZ Y HRERE S A
JoT e PN R A A L AR R AR N TR AR
FHSE G, AN 5 AR 58 H R & R Y 5% B Al (Lu
etal.,2024) . JT4JE S ARl T 30 B8 H RS 1L 5
filt, HA B AR BTN (B G £ 755 ,2023) . #1
FHBEE A BARE ™ b it o R WAL
WAt o FES (Erianthus fulvus )& H RV G FE S8 09

B AL AR, B HUR HUIE B R e R R AR R
R EH REDUME K s B A B A AN B (Kui et
al.,2023) . X HEES S T4 2458, 5IA
FESPIM S, #0190 HRE At AL 3 ml . B Rese bt R %
RFEAHRED, WIMEE Bt B s o =
T AR (Qi et al., 2021) o R, BIFST HEE 5SS
23 S AR T H s AL il S H e AP A d
(1435 AL 24 7 o [ A9 1 i A A s G AR A Ay ik
A5 DR AN ENE R EE R, R
SyMT BRI G AR H BB il A2
2 SORSE BRI RN, v H AR AR
Y E (CBHE 55,2020) . HRE RS EE 220 SR L
fi R al AR AR A Y (Wang et al.,2022) , H YL @ik
RSB3RO A AAF6 A2 e, A 2%
HR A JE ARG AR (1) 3% 4% 77 :UA 2n+n ntn n+2n 5§
(Chai et al.,2023) . Huang % (2015 ) F) F i (31 2 58
F AR H I 18] 2 38 i Yo o AR AL 3o AV UEA TRIF ST
gE B g R, i BC, f1 BC, 4 Y 17 4N AR & i nn
Yeta s fe = . YuqE(2022) 4 HEER AR H
SAS YR IETTAZ LSBT , AL FE B Yl o (AR ) LG A
FHE B, 45 5 e B3 B RIOBE L N I B A
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AR R A5 38 J7 A AEAS T B 5 (Deng et al.,
2010) . HAETA & H ERA 5 L, W Tena 55
(2016) X 400 A4~ H 1 & B 1 A 25 MR IE AT HH 26 2
M, 45 50 % BRI A8 (A 2RI . 2 25 57 5 1
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WHHS Ty ARCEEE PETEMERER
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AT 0T K /D843 B R TTRN v B B AR SR i 43 i
PRI R DL, T e e AL 198 ok 15 LA 51 2% Ry 3= (RS ifg
4£,2012) o X H AL A= 3 2% 8 WA . B
I, 0 T 40 56 H RE AL SR 8 H IR 1 SR R B I
89-9 5 R BAEEHEAT4438 , N ik & 3l A 75 =il
A DXL ) 7R TR T i R LR 01-58 (2=l
,2018) o A b — 2B s 2% 58 5 AR B ISP I 2%
i F R 01-58 5 B WIRESY [B1 5215 21 (%) BC F, # B
16-12 47 [ 38, R4 — L & P % 4 BC,F, 4 K}
(B BE 45 ,2025) , {H H Fir AT Hatb 1 44 22 52 0 o
(0Lt 1 S S [ A0 ] %o H R VECIRE 01-58 5 R B HE
[l 5215 3] () BC,F, ¥ %} 16-12 47 1 58, 3545 21
BC,F, M}, 38 2 4% B 43 A1 R MR A B A G 53
BT BB 0T ORI, RGO RS H 5
FAIERIR A S FR , DA 30 BE bR HRE 2458 7
R R AR LR AR
1 MRERE
1.1 iXIeHH

XTEEE 01-58(2n=100) 55 (2n=20) [ 22 15 5]
() BC,F, # ¥} 16-12 (2n=104) # 17 [ 52 315 21 1y
BCF, 418, LA 21 13 BC,F, 1 RF J H AR 16-12 FljEE

FRRIE AR (R 1) R T = m Al K 2E HRE
ST H TRE R

1.2 KEH*

1.2.1 #RRHESE KU R T Rk 5
Fe, B FRERM D RS GE R, R A
AR, Ytk nl 7 il & kS % BB (1979) |
D'Hont(1996) i L EERB LI A B o KR H
0.04% 1) 8-F2 FEMEIHES T F AL 3 2~3 h, 25 H R i
FER (K OB KO MR=3: DBV 3 RIEET
4 °CUKFE N RE 3 d, 2R )5 FH 70% P9 RS 18 VeI R A7 AE
4 °COKFE A o il 25 e R BE i, B Sl AR R
FRAl K P — W JE 467K 2 10 min, WK 400 T
M T /K 73 J5 1 0.25 mol/L HC1 #-4 72 f# 10 min,
4l 7KV 3 RJE ¥ 10 min, PR IR 28 vhifk (F%
1.47 g FPEETR . 1.05 g P TR AN AN 2.8 ¢ AALBRE T
500 mL 47K A, JH 5 pH £ 4.5) 332 19 10 min, PJHUR
KRBT B LB T 37 °CHER (5% 25 4k R B 1%
TR BEHR A V) 1.5~3 h, il fife 205 R 4l K8 Uk 3 Ik
FFAK B 60 min, e (8 F Bl BRI T 4T e (66 .
FH Imager A2 ' f3i 5 (75 [ 25 [N F) ) W& B A4~
AL 20 A~ L R ST EUIT 1) 50 38 43 R T R, B
BT YL AT

1.2.2 RAMRME  FRAHX SR T
FEARUMRRIM E |, BE O APBHE I 3 BRI TRE &7
M58 T BAZE R RS RER S AE o I A2 A
1 HHRMRUS BRKIE

Table 1 Information and sources of tested materials

s MR FR e i
Number Material Source Note
1 20-98 16-12 4% BC/F,
2 20-100 16-12 HAS BC/F,
3 20-101 16-12 422 BC/F,
4 20-102 16-12 F 52 BC,F,
5 20-105 16-12 B BC/F,
6 20-106 16-12 HAS BC/F,
7 20-107 16-12 A28 BC/F,
8 20-108 16-12 (43¢ BC/F,
9 20-111 16-12 4% BC/F,
10 20-113 16-12 H48 BC/F,
11 20-114 16-12 F1 52 BC/F,
12 20-116 16-12 4% BC/F,
13 20-118 16-12 HAS BC/F,
14 20-119 16-12 H 22 BC,F,
15 20-122 16-12 22 BC/F,
16 20-123 16-12 A% BC/F,
17 20-124 16-12 A% BC/F,
18 20-126 16-12 F 22 BC,F,
19 20-128 16-12 F 22 BC,F,
20 20-129 16-12 48 BC/F,
21 20-130 16-12 HAS BC/F,
22 16-12 JEE01-58XJHESE BCF,
23 S - -
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1.3 Sitsah

KRG MT 71525 2R 2 IR FH (1985) g i
i , A H Tkaros . Excel 2016 255 4F 3047 Y O AR L %)
PRI 2l . R AEAE I ] Excel 2016, SPSS
26.0 FERAFHATA AT ST 30T B R AT o

2 HRE5SMH

2.1 BCF,#HMLEEHESTER

T RER 4 M g o A% H 2, 7R — AR 1R[]
ZH 2 BYCAS W) s U 1% 248 B v % £ AR B B L 8N
(RAEFIARE4E,2001) . HHR 2 AT AT, 21 9y BC F, 4
#} (20-98., 20-100., 20-101 , 20-102., 20-105 . 20-106 .
20-107.20-108, 20-111, 20-113, 20-114, 20-116 , 20-
118.20-119,20-122.,20-123 . 20-124,20-126 . 20-128 ,
20-129.20-130) A 4L o (A% H 2 21 2n=98 ,100., 102,
104,106,108 3 6 Fp2fe 71, Hirf120-128 Ay 4L o (A% H
ARG Rl K, SN 73~106 2%, 20-98 (1) Y 4 A% H A8
Ve RN, R 108~110 2%,
2.2 BCF,#HZBERINER

X BC,F, 1 BE A% B 3 e 46 R (3% 3) o, BR
20-129 A% ALK 3B 41, HAr 20 10 BCF, M HHZ A 1)
H 2B A BN FR 5 21 MBI R o e KR T
AT (m) D e T A 2 A TR
#B (sm) , Horp 25 22 55 47 F v 3 00 g e iR 7 HeAE

R2 FBETHER

Table 2 Chromosome counting results

MEHAFR Yo A% H (2n) Yo % H A LS
Material Chromosome Variation range of
number (2n) chromosome number

20-98 108 108~110
20-100 104 92~106
20-101 104 88~104
20-102 106 90~106
20-105 106 88~107
20-106 106 100~108
20-107 106 84~108
20-108 104 82~108
20-111 104 88~104
20-113 98 88~108
20-114 104 90~108
20-116 108 94~108
20-118 102 92~104
20-119 102 92~104
20-122 106 102~106
20-123 104 92~104
20-124 108 97~108
20-126 106 92~106
20-128 100 73~106
20-129 100 96~110
20-130 106 102~108

57.00%~87.25%. #B5T A EMZ B 53 A 45 SR A&l 1N
B2 R o AR A KR R BT 4 R (3R 3) oK,
BCF, M BHAUAZ AKX TR R ECH 55.58%~62.33%, YL th
TR AR IR I 2RI (BRI S — e =5
2.3 BCF, Ml R HFEAK16-12 FAfE F R E MK
SHMEDTER

TR Z R IT A5 0 (2 4) 7R, BC F, 4
BF e FLOE AR 16-12 FEE P (19 48 5 R BN 9.32%-~
42.59% , F- #4748 5 2 H0CN 20.72% , Hod AR 53 R B0
KA AT, AR 53 R BN R R IATE H 22
Ja A BEE R (W AL AR TR L 24
PR
2.4 BCF, M KREFER16-12FEFHEIITLER

Xt BC,F, bR K H 5 AR 16-12 FIESE (AR Rk
L I TR 2R AR R A R s H
PEATHH OG0 HT , G5 026 5 B /R o S0 I 5 M S 1Y
PRIRA 11X (P<0.01) , Hi P 2 IEAHSCIHARA 75,
OBk S A, AR S SR Yk
WH, v SRR E e, pEEE S Ak
BH s S0 SRR A 4 %], 20 ) R AR R SRR
HCRTE MRm SR, K SR OB EH. 2RE
FHE B PEARAG 4 % (P<0.05) , Horp 52 TF A0 6 Motk
A 1XF, bkiE 5 S s S AR AR 3%,
SRR S G 2R ST K S T
H R A TR R R R R bR, S Y
R H Z A — AR B 25 (P>0.05) .
2.5 BCF,MBREFEAI-12FEFERS D
&R

Xt BC,F, BB K H AR 16-12 FIESE (AR bk
L I TR 2R AR R A A8 H
PEAT E RO A, 5 SRR 6 R o LUBRIE(E K T
1.00 AR ESRECE BLAT, 115 34 R BT sk R
K 77.92%. Horp 85— F R4 (PC) (YRR E N
301, BTHkH N 38.91%, YL a8 H (FR2E T A
2542 R EEYE N 5 F A (PC2) U RFAE
492,02, TTHRER K 25.24% , Bk AT A FE g
R 55 = R4 (PC3) FURFIEE A 1.10, BTHRR A
13.77%, My FEEE R .
2.6 BCF,MBIREFZEAR1-12FEFHNEESH
&R

FET R R TR M T R R R
2L TARAWERIRF G A% H X BC F, M 8L S H:
FEARN6-12 FIRES HEAT R4 H, 45 58 (K 3) B,
AN 23 0 MR Sl FRERE BB 125 8 MKk, 43
54 20-130.,20-105, 16-12,20-126 . 20-106 , 20-124
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20-116.20-107,, FEZRFAE =M R 850K 5 SR 6y
FEEL, 43 51124 20-114 . 20-113 ,20-98 . 20-102 ,20-101 .
20-123, FERFAE SR M 8058 s SRR 1 4k
9 20-111, T ZERFAIE SR 4 B A v SR IV 7 4
B, 435 4 20-119,20-118,20-108 , 20-122 . 20-100 .
20-129,20-128, 3= B R AE J& AR MR 4 5 M PR ZE 40
EEVIAUH VAR S, EEARE T ALK
ERBUNEE AR, 25 BT, 16-12 A E R
FERUPRR R Yo o A B R R] i = A 22 5, b e e
R H 2 kR R AR 16-12 M3, Ye O IA%L

H A bk R B RS
3 iTig
3.1 BCF,MEMERMREZELES SN

RAIVEAR I AS S R B W T A PR 1 348
fE 71 (van Kleunen and Fischer, 2005) . A~ [7] 38 U 44
R AR S R A2E e BOR, Ul B SE PR AN ) A 455
B3 O A7 S 35 22 S (R RN -, 20155 45

®3 BCFRMEHIZBISITER

FRLT A5 ,2017) 0 ABIEGE B, FR25 T 1948 5 R AU
K, R MR LA B ARG N, B 2 85 A
FIsm, RS MR . 2518 A RCEER
el X T A O o0 A S 3 e (PSS,
2019; THZE 5255 ,2022) , T D38 3 56 A5V FH R i
HRER = R T (PR AT, 2015) . W5 K3, HRE
PR Z AR 2 24 AR AR Rl & S5 05 o
Z AL A7 AEAH B 2 5¢ & (B2 55, 2006 ; Nair et al.,
2017) . A WFFE I, 52540 K B AR
F ARG, el BIE B 43 5 7™ 8 22 6] 476 A L
AR R (FiFE, 2011 28 B 855, 2021 = B0 4F
2024) . HBERT L, HREE R RN R ] ) 25
B AR SRR R 5

ARG BC F MBI TAZ B o3 b7, 45 R R B
Yo PR R A RUA 1 2B R, TR i 2 s g
tafi B TP 22 5 Y R R D S A 22 45
Jetr iR, X — &I 5 IEITAE (1990) U451 AH
15, BN 22 g 5r T rPa i e 6 4@ T 5o B e R

Table 3 Karyotype analysis results of BC,F, generation materials

R B2 [E3YNN PR BRUROFR RIEAD P22 Qeflk Qefafk EH Y E R
SRR EH Karyotype Chromosome ZH80(%) Karyotype — YLfafi KA AR A 40 AR
Material Percentage formula length composition ~ Karyotype ~ type ~ A43H(%) Chromo-  JE A
of arm asymmetry Percentage some Chromo-  Percentage of
ratio >2 coefficient of metacen- length ratio some rela-  metacentric
tric centro- tive length centromere chro-
mere range mosome/karyo-
chromosome type asymmetry
coefficient
20-98 9.26 2n=108=87m+19sm+2t 10L+51M1+40M2+7S 60.05 2B 80.56 2.17  0.60~1.31 1.34
20-100 5.77 2n=104=86m+13sm+5t 12L+48M1+34M2+10S 57.62 2B 82.69 2.20 0.65~1.43 1.44
20-101 2.88  2n=104=84m+19sm+1st 11L+47M1+40M2+6S 59.37 2B 80.77 224 0.62~1.38 1.36
20-102 4.27 2n=106=84m+18sm+4t 11L+52M1+37M2+6S 58.89 2B 79.25 222 0.62~1.38 1.35
20-105 7.56 2n=106=90m+15sm+1t 10L+50M1+40M2+6S 57.54 2B 84.91 2.31 0.61~1.40 1.48
20-106 11.32 2n=106=85m+19sm+2t 16L+42M1+35M2+13S  58.91 2B 80.19 2.77 0.57~1.57 1.36
20-107 4.71 2n=106=84m+14sm+8t 13L+47M1+35M2+11S  56.73 2B 79.26 3.04  0.50~1.52 1.40
20-108 10.58 2n=104=81m+17sm+  9L+55MI1+37M2+3S 58.41 2B 77.88 2.12 0.67~1.42 1.33
1st+5t
20-111 2.88 2n=104=84m+13sm+7t 15L+50M1+31M2+8S 57.50 2B 80.77 2.41 0.62~1.49 1.40
20-113 6.12 2n=98=74m+21sm+3t  11L+44M1+36M2+7S 59.36 2B 75.51 234 0.66~1.54 1.27
20-114 7.69 2n=104=80m+16sm+8t 12L+41M1+39M2+12S  57.85 2B 76.92 2.35 0.61~1.43 1.33
20-116 9.26 2n=108=90m+17sm+1t 14L+51M1+29M2+14S 58.23 2B 83.33 2.40 0.62~1.49 1.43
20-118 5.88 2n=102=89m+12sm+1t 11L+46M1+32M2+13S  58.10 2B 87.25 2.41 0.63~1.51 1.50
20-119 7.84 2n=102=76m+22sm++  SL+46M1+41M2+7S 59.43 2B 74.51 2.15 0.62~1.34 1.25
1st+3t
20-122 9.43 2n=106=86m+16sm+4t 17L+49M1+31M2+9S 57.69 2B 81.13 2.58 0.58~1.50 1.41
20-123 4.81 2n=104=86m+17sm+1t 13L+56M1+27M2+8S 58.52 2B 82.69 2.15 0.66~1.41 1.41
20-124 4.63 2n=108=87m+13sm+8t 9L+50M1+40M2+9S 57.44 2B 80.56 239  0.57~1.36 1.40
20-126 1.89 2n=106=91m+8sm+7t 11L+45M1+40M2+10S  57.07 2B 85.85 2.14  0.65~1.38 1.50
20-128 3.00 2n=100=80m+8sm+12t  8L+47M1+37M2+8S 55.58 2B 80.00 246  0.62~1.53 1.44
20-129 23.00 2n=100=57m+41sm+2t 11L+37MI1+40M2+12S  62.33 3B 57.00 2.58 0.64~1.58 0.91
20-130 8.49 2n=106=79m+24sm+3t 10L+58M1+33M2+5S 59.69 2B 74.52 2.10  0.68~1.43 1.25

BRI msm st T3 BTN PR 22 0 T TP AR 22 1 DX T S IS 2 i DR A 2 i DX e PR 2 A 9 S WM M2 FRITL 331
FoRER O PR AR PR ORI

In the karyotype formula, m, sm, st, and t represented metacentric centromere, submetacentric centromeric region, subtelocentric centromeric

region, and telocentric centromeric region respectively; in the chromosome length composition, S, M1, M2, and L represented short chromosome,

medium-short chromosome, medium-long chromosome, and long chromosomes respectively
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Table 4 Phenotypic trait diversity analysis

FIIPEAR FEE HRAE e/ ME Pt fh 22 Be2z 5 FRE(%)

Phenotypic trait Average Maximum Minimum Standard deviation Range Coefficient of variation

iR (%) Brix 18.60 10.80 14.24 7.80 1.68 11.78

B 725 (cm) Plant height 270.80 70.80 189.51 200.00 4133 21.81

5% (cm) Stalk diameter 3.21 0.83 2.33 2.38 0.46 19.91

F51A]4& (em) Internode length 21.30 5.20 13.33 16.10 273 20.46

4 (cm) Leaf length 180.40 123.00 148.56 57.40 13.85 9.32

5% (ecm) Leaf width 6.80 2.30 4.45 4.50 0.85 19.15

FAZEH (kg) Single-stalk weight 1.76 0.04 0.81 1.72 0.34 42.59

x5 REERSEEEHBEXSN

Table 5 Correlation analysis of phenotypic traits and chromosome number

Eix 7 FEfE PR e LIRS RN 5g HZEH PASERE 5 ¢E|

Indicator Brix Plant height Stalk Internode  Leaf length Leaf width — Single-stalk ~ Chromosome
diameter length weight number

FRFE Brix 1.00

¥R Plant height -0.49%x* 1.00

2£4% Stalk diameter -0.08 0.22 1.00

A Internode length -0.24% 0.24* -0.30% 1.00

1K Leaf length 0.01 -0.32%* -0.12 0.12 1.00

9% Leaf width -0.16 0.08 0.66** -0.14 -0.02 1.00

FAZKE Single-stalk weight -0.38%* 0.67** 0.75%%* -0.07 -0.26* 0.51%* 1.00

Yea A% H Chromosome number 0.21 0.00 0.69%** -0.56%* -0.01 0.52%* 0.45%* 1.00

*FR B E A (P<0.05) , **Frm b i F A 54 (P<0.01)

* indicated significant correlation (P<0.05),** indicated extremely significant correlation (£<0.01)

(2R I HAR Y 0 G AR BAD ] AN X RR AL .
PRAE(2025) BIIF T 25 R o, 16-12 FURZ RUAS KR 2R
B 62.82%. AWFFEH 16-12 AR YL AR
S} FR A B S 8 0 (55.58%~62.33%) , 6 W H 38 i
A BT R I AR BE | £ 2 G AR AN KR
PR R X — S5 e XY ey A R
Mo BB ARG T ANIE BC,F, M ] ff G (o {4
AXIFRIEZE S B0 UE T Y R A 3 IR T
'S AR Rt S S o
3.2 BCF,#RL st S5REMERMNEXE
Ye@ R H 5 RAWERIR I R — HR MY s 1L
D N =W (ERE N PSP D RS o S SR A
R E S RUERXERNWARREK D,
Pachakkil 4 (2019) W 55 B, HIE 5 B 24 28 e AR
e AR R H R APEIR 2 WA OC . TR AR
(2025) i — 24878 1T HEE S HESS BCF, MR L €5
W H 52 FAWRIRZ R C R R 2518
1L o I N SR R R N S RS YN oI
SR R TE ARG (05 R S 2 R G
P O A0 % e (AR A28 A3 o S5 PR 4 DB el AR
M) 240 J6L 38, AT T 7 e TR R A 35 )
(Tsukaya, 2008 ; 2= i 55, 2023 ) o il an, Je a4
H 8 (R 8 H R B A R A 5 ELE 2 T
RSB H 4 22 (0 R4 Ak ) 32 B I 5 A B RN 2R A

Fo REMEKRMABEHBEMS ST
Table 6  Principal component analysis of phenotypic traits and
chromosome number

EiEtan [AF-#17f Factor loading
Indicator PC1 PC2 PC3
B4 Brix -0.11 -0.80 0.01
¥k Plant height 0.20 0.71 -0.52
Z£4% Stalk diameter 0.91 0.04 -0.12
74 Internode length -0.41 0.67 0.23
K Leaf length 0.01 0.03 0.92
I 5¢ Leaf width 0.81 0.12 0.15
BAZLH Single-stalk weight 0.74 0.46 -0.36
Yeft A% H Chromosome number 0.83 -0.38 -0.06
FFIE(Y Eigenvalue 3.11 2.02 1.10
TTHik# (%) Contribution rate 3891 2524 13.77
Bt otk (%) 38.91 64.15  77.92

Cumulative contribution rate

#, JFEAR DR Y AR B 5 ARk
Z[a] B ELAAR S F-HILA , LASSI R T B3t % ok R 1t
PR,
3.3 BCF,#REHESMHNEHAS
HEEDTIENE & RO S/ w5 ), R
JETERAFNRIEINE X . FEETE m R
FEVy TS RIS m IR BT T R B R i A K R
T3 A HEFF A9 R 324 (Li et al.,2015) .
I H RS AL R RRB IS L R I HIIE Bt
SRR 2R SRR, I H R S P e s e A
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Fig. 3 Cluster analysis results based on seven phenotypic
traits and chromosome number
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B AT RHE & RIS R TR, HA2E
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