PaFVEY 4R 2023, 44(6): 11231134
Chinese Journal of Tropical Crops

REEMRFRRE IR EESHES

Bl W, EEH, BREX, gk, WEF, AL, BYH, KER,
KR H

TP Rl A B HRERTIE BV A O B ST B RO R A B H R T AT AR AT T H A MR S i
B RIS, TR T 530007

& O XIRE A ROR R BRI T AT, PRI AR S, T RS B AR AR . O TR A
FAR B PR AR . LIk H E N 8 NS HLIX Y 160 3 H S A CEA M RL, S B CH R BT 28 U5 AR 00 0 A i s
FRuE ) HEATRAEMPIR AN . 25 SRR KRBT B BT 2Rk, 20 BT PR i S PEFR 50 0.07~1.40
ZIE, F¥k 084, DIZERIRAR, 2B HE/DN; 5 MR MRNAS T R (CV) 7F 8.74%~38.26% [[], “Fk 17.69%,
RN A SR BUROK (38.26% ), #RE M7AR S R B/ (8.74%), ZHEMEIEE (H') /0 AfifE 1.46~1.83 &, F¥N
1.64, thiE 2 rEvEdE 8RS (1.83), A REEN ZREPEFR BN ( 1.46 ); N [) i XA RL 17380728 5 R 13.56% ~
22.33%, R A i rE 0 R R AR A AR 5 R B R (122.33% ), BRI B SRR I s R A AR I R (AR 119 AR S R B
B/ (13.56% ), DL 4 DEC IR R HE Al 59 BT F 160 My R AR oh 7 28, Hoh, 55 525 B IEREAY 90.62%,
ZERETHIR A S SRR . AR RN ER SR A . SRR R SR E FRMEEES %

KA HE; FORBTIR; RIMR; BHL RN

FES%ES: S566.1 SCRRARIAED: A

Genetic Diversity Assessment of Sugarcane Native of Domestic with
Phenotypic Traits

ZHOU Shan, HUANG Yuxin, DUAN Weixing, GAO Yijing, YANG Cuifang, ZHOU Zhongfeng,
LU Shanyu, ZHANG Gemin, ZHANG Baodging’

Sugarcane Research Ingtitute, Guangxi Academy of Agricultura Sciences / Guangxi Key Laboratory of Sugarcane Genetic Im-
provement / Sugarcane Research Center, Chinese Academy of Agricultural Sciences/ Key Laboratory of Sugarcane Biotechnology
and Genetic Improvement (Guangxi), Ministry of Agriculture & Rura Affairs, Nanning, Guangxi 530007, China

Abstract: The phenotypic characters of sugarcane germplasm resources native of domestic were analyzed to study the
law of genetic variation, so as to provide a theoretical basis for the selection of sugarcane genetic breeding parents and
the construction of core germplasm population. 160 sugarcane varieties / parents from 8 different regions native of do-
mestic were used as materials to evaluate the phenotypic traits with reference to the specification and data standard for
sugarcane germplasm resources description. Most traits showed rich genetic diversity. Among them, the diversity index
of the 20 quality traits was 0.07-1.40, with a mean of 0.84, which was the highest in bud type and the lowest in stalk
shape. Five quantitative traits had 8.74%-38.26% of the coefficient of variation, with a mean of 17.69%, which was the
highest in millable stalks (38.26%) and the smallest in stalk lengt (8.74%). The diversity index (H') of the five traits was
1.46-1.83, with a mean of 1.64, which was the highest in stalk lengt (1.83) and the lowest in millable stalks (1.46). The

average coefficient of variation of the tested materials in different regions was 13.56%-22.33%. The coefficient of
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variation of the variety population from Hainan was the largest (22.33%), and the dispersion of quantitative characters
was the largest. The coefficient of variation of variety population from Fujian was the lowest (13.56%). By cluster
analysis, 160 accessions materials were divided into seven categories based on four traits, among them class 5 accounted
for 90.62% of the total germplasm resources. This group resource has the characteristics of high yield and sugar content.
The results could provide an important reference for the utilization of sugarcane germplasm resources, parental selection

and variety breeding.

Keywords: sugarcane; germplasm resources; phenotypic traits; genetic diversity

DOI: 10.3969/j.issn.1000-2561.2023.06.006

HE ( Saccharum spp. hybrid ) &3 E & Z )
FERH R AR IREY, B s AR ik, &
ZRMEERA . Womr) 22 GRS, e RE
Zelt Yl FE H R R 8 A LA L e
WAL R RZMIT, FEASCE M A RER 5L
MR/, R H B R SR ET . Wik, ®©
SRR E =5 W H R BB UR , 3 RaR L A,
SEELH ST E R R P R R R, R H R
FOHEAH S B[] P9 B B AR 55 o R BT B R Y
Y SE VRN R IR A R AR, A R AR
LI . ESE N B A H AR, B, [
AN EF AR PR B S b M S A G R
R MR H AP B IR AT T ISR G
x| A n 4D YANG %0 =
a0 TANG 410 Sdngasl® g g
st g 2 S e R PEAR A S8 E T X
N ANH RE G B IR B T A 2 T . SRR
ST o AT AN/ 2 3 e X T R A T 2% R B B
TRNEEy | BT EEES SRS SN
Fe B2 B HAT AT . B H | el
PR A AN T e R 7 i R N VR
HEHE wu U psrgR Fikpig
FE IR F AR A PEY 25 8 W)z FH T H R BT B
R A ZREMESE . BRI, T VIR REBEH
TR o 0 U R A7 TR N AR YR 1337 1, AT E
X IR 43 [ AN FR B AT T R B2 R, (EX
B P H REFP B UR ) AR TR, I TS
VEE T B PR R BT . A SR A I F AR
I PEA FIEE 7 X5 160 1y [ P H T it b 0% Rk A 7 st
& ZREPE S BT, LIS T A 1) A A o 9 U0 1 3t
e e, F&EIREH R IR EE R,
NS B RERR B3R rh A2 4 X B AR e R
A x3 BEA, S H RN B IR 0 A S s A
FRMEE S,

1 MR5FE
1.1 ##

PERLR IR F ) PO 5 F G KA R 2 B H e
Fofr 5 92 RO B Y 160 3 P H RERR R R,
FER AR 23 4y )R 43 1y . m R 23 153
VERT 27 1y . AT 23 1. HAb 21 £y (VL7
34y VU 8 4y . SRIEATER 10 4 ), Hik
MAME B 1,

12 FHik

ABEFEAET VR 36 XA Bl B H 35 b
R BT . BERET 2017 4E 3 A RhAE, BAATR
B, BEHLEED, 47K 5m, 479 1.2m, KT
oM 122, WHLHEE L, 20 CH R 7 IR
R FUTE R FR v ) Tkt A RS I AR
BT A R 6 M EE MR (BRm . 2218 R
JE | ARLEE . IR S R ] H AR R )
20 AN E R (RUAER . 220 TR . g
JEHTT R B BRI B B . R
AR AERATIER . ARUEHES . L ZE .
VR M B, 57 SEBEE. NME, bt
B HOMEELD ),

1.3 #HiEAE

AR B B G K s 1 Microsoft Excel 2017
AT AR, TR AR IR KM . S/MA.
EEME ., WMERAES R b TEFHEA RS
THAT, KBk T IRE (36 2), ZeEdeik
P SR @ sR BT 9%, R SPSS 18.0 # 4 4r
Mr 4 PEIR 1 Shannon-Wiener ZREMEFESL, HHEA
A H==XPiInP;, HH P, Rt —HAREE i N
S BIRER (SR, B S 2 it )
()5 (8 F DPS18.10 #:4 7, ) F AR SR & eR 50T
BRI R EE, R UPGMA i
TR M . I8 PR ROKG)=(Xi~Xmin)! (Ximax—Xmin) »
A, X AFEARIEE 5 Xmax s Xmin KN ITA S 1lH4
R —FE AR 1 B KA AR /ML



%64 JE O R PO A B IR R A MR ) ag £ 2 R A B 1125
1 HEMREERERER
Tab. 1 Origins and sample size of sugarcane germplasm resources in present study
575 No. kJHL Origin &% Name | /¥%5 No. 2JHb Origin %% Name J¥5 No. RiEH: Origin %% Name
1 B ROC10 55 Bk M4 02-3924 108 TR 184 96-794
2 B ROC11 56 i R4 04-1826 109 I 5 96-833
3 Hi% ROC16 57 By AR 04-3504 110 IR 14 96-89
4 B ROC20 58 By w28 = 111 %R M5 R2
5 Bis ROC21 59 By e 76-22 112 &R Bhleme 15
6 Bis ROC22 60 BTy A 81-745 113 TR T 74-141
7 B ROC24 61 By A< 82-36 114 IR BRIT 57-32
8 ERE ROC25 62 By R4k 89-10 115 IR 167G 56-12
9 ‘s ROC5 63 Bk R4 89-606 116 TR 184 96-107
10 B % 88-99 64 i fife 91-21 117 P =¥ 06-28
11 ERC] £ 98-0432 65 By 4 98-10 118 P =1 06-450
12 &% £ 98-1606 66 Bk &4 98-1103 119 = =B 06-456
13 ‘s # 98-2817 67 i R4 99-20169 120 = = #f 06-88
14 B A5l 11% 68 i 4% 99-907 121 P =%} 06-9
15 B 535125 69 iy ] 4 78-201 122 P =¥ 07-114
16 Bis £55113%5 70 gz 5] % 78-8 123 ~H =B 07-49
17 B “5]115% 71 i i) $ 85-660 124 P =¥ 07-70
18 B “5] 16 % 72 i [iE] $ 85-68 125 P =i 03-258
19 G &35 17 5 73 iy ] 4% 86-2121 126 P 78 03-403
20 Bis f5l 215 74 IR 184K 90-95 127 ~H 7 BE 03-422
21 &% ‘ail2% 75 7R 84k 81-762 128 P ) = HE 03-74
22 G &5l 45 76 I 4z 85-17 129 P 78 06-103
23 G &5 85 77 I 184 00-236 130 P 78 06-281
24 fige) FEIk 58-14 78 TR 184 56-568 131 P ) = HE 65-490
25 fige) FE Ik 58-21 79 TR M5 57-423 132 Pay:) = I 68-154
26 iy} bk 62-10 80 IR 14 58-135 133 = 7R 71-548
27 i E 3 62-40 81 [ M 59-65 134 vy ZHE 72-701
28 i HE g 64-173 82 [ M 62-79 135 vy ¥ 73-159
29 e 3 64-389 83 I M 63-237 136 = = iE 81-173
30 e 3 65-621 84 I M 64-395 137 = = i 89-159
31 A} FEIR 71-119 85 ¥R 1 66-1454 138 P 7 94-375
32 jigee) Yk 71-374 86 IS M 69-11 139 = =i 95-128
33 jige) g 73-521 87 I M 70-129 140 HiAth JI|FE 16 &
34 b g 75-284 88 I g 71-210 141 HAb JI| 3 58-181
35 piae] bk 76-186 89 I 14 76-268 142 HAb JI| 7 68-108
36 fige) FEBK 77-119 90 TR 184 76-329 143 HAh JIITE 69-58
37 A} Ik 82-96 91 I 4 81-854 144 HoAh JII#E 71-319
38 A} FE I 84-125 92 I gk 83-271 145 HoAh I 75-223
39 i IR 89-7 93 &K 4 83-494 146 Hifh JI| 1 81-548
40 i % 90-33 94 &K M4 84-153 147 Hifh JI|E 88-111
41 e EE 3k 90-35 95 I ¥ 84-289 148 HoAh #i7g 95-108
42 piAe] HE bk 90-55 9 I 14 89-120 149 HAl W 66-154
43 b HE Bk 90-95 97 I 14 89-240 150 HAb WEE 76-216
44 jigee) 3k 93-31 98 IS M 90-4 151 HAh )T 25
45 e 3R 95-41 99 I Bk 91-1002 152 HoAh 1%5] 98-3
46 piAe] b 96-40 100 I 14 91-976 153 HoAth K 25
47 i i 96-45 101 IR B 92-1387 154 At K C
48 jigee) HE 3k 96-66 102 IS 184 92-373 155 HoAth RE 1%
49 e I3k 96-69 103 I Bk 93-159 156 HAb 10
50 piAe] bk 98-8 104 I 14 93-730 157 HAb 35
51 By '] 4% 86-5 105 IR 4 94-128 158 HAb Has
52 14 ) 4% 86-877 106 IS 1845 94-835 159 HoAth 55
53 Bin¥es ] 4 88-103 107 IR 1 4 95-1589 160 HAb k3
54 1 '] 1% 96-619
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Tab. 2 Descriptors and data standard for sugarcane germ-
plasm resources

Trait Grade criterion Trait Grade criterion
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57 5EH X 1 BB 6
A 2 BRIEE 7
LE 4 3 KIrE 8
% 4 57 9
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% ZREVERE BOR X R, 4010 1.40 F1 1.39,
Hrh ZEm iy Z R SR (1.40), FELIGHA
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ZREMER/IN, AU 0.07, 98.75%Z BN B v 22 .
22 HEUREESHEESW

XY 160 £ HREFD AT B 5 AN B
R CHRE . 228, ARCEE. BIEMYRKE)
T8 . 2. brdfE . B R RECMEE 2
BB (H) Mg, 45RWE 4. SRR
BOor e 1.46~1.83 Z[b), P ZHErEfe 5l N
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Tab. 3 Frequency distribution and diversity index of sugarcane germplasm quality traits
IERIN SR RETETE L Sy A 4% Distribution frequency/%
Trait H’ 0 1 2 3 4 5 6 7 8 9
Jit - 0.64 33.75  66.25
2l 0.71 75.63 1625  8.12
bR 0.96 6750 16.25 10.00 6.25
ZE 0 0.47 81.88  18.12
57 SEHF 1.21 5250 1687 16.88  13.75
LRk 0.66 500 76.87 1813
AR 0.60 71.25 2875
ZEAY 0.07 98.75 1.25
Ak 0.61 76.87  21.25 1.88
K% 0.39 90.00 312  6.88
A HES 0.56 2438  75.62
ARAIE AR 0.69 45.00  55.00
P EIEAR 1.39 2437  36.25 250 10.63  26.25 0
S HIE R 1.05 49.38  39.37 1.25 1.88 8.12 0
A 1.40 15.00 375 375 0 812 1625 5250  0.63 0
R I T3 1) 251 1.31 3250 4063 250 1313 938 1.88
WL 5 T 2 1.25 1375 5000 11.88 1438  3.75 6.25
A 1.02 1563 4125 43.12
TR 0.69 79.38 1.87 125  15.00 2.50
i 1.05 28.13 2312 4875
*4 HEMRJBEHFEEREESHEEDR
Tab. 4 Analysis of genetic diversity of quantitative traits of sugarcane germplasm
PEIR Trait BEZMEMERE R R/MA Min BORfE Max %2 Range  ¥J{EH Mean b2 SO AR R CV%
B /em 1.83 184.00 338.00 154.00 276.94 24.21 8.74
2542 /mm 1.74 15.52 36.60 21.08 25.37 3.05 12.02
R B 1% 1.58 10.00 25.33 15.33 20.76 1.98 9.54
HRER 1.46 10.00 123.00 113.00 33.74 12.91 38.26
Fi A S /em 1.58 6.90 25.00 18.10 11.60 2.30 19.90
#5 AEXREHHEREHEERNEREHN
Tab. 5 Coefficient of variance of quantitative traits for decaploids of sugarcane from different regions %
R 5 Hi MR EY& R Ak REIEIRN 3 T4 H
Origin Stalk lengt Stalk diamete Brix Millable stalks Internode length Mean
P 8.93 10.26 6.44 36.83 13.21 15.13
G 9.46 10.58 5.00 29.22 26.13 16.08
fizyz: 8.05 9.17 8.43 24.21 17.93 13.56
& 7.26 11.99 10.06 29.67 18.65 15.53
HigEa] 10.15 14.50 13.52 48.06 25.42 22.33
HoAtb 9.04 9.87 8.60 26.96 13.88 13.67
FHIE 8.82 11.06 8.68 32.49 19.20

TRBL, MAPEE R EEA AR, AR SEPR
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Tab. 6 Excellent materials of quantitative traits of sugarcane germplasm

. sz sl =K et L2 B
d o sk O Leme gm0 Lamw si mr o i TR gy g DHTIRIE
No. Origin Name lengt/cm Origin Name mete/mm Origin  Name Brix/%| Origin Name stalks Origin  Name length/cm
1 ¥R EEh 338.00 | ;R BEE 36.60 A& BpE 2533 wgmg Bk 123.00 | R M 25.00
76-186 57-423 89-240 58-21 90-55

2 Hdfh  JipE 336.00 | & & 33.36 ~H  mpE 2433\ W\ ER 7400 | & e 19.20
88-111 98-0432 68-154 58-14 11

3 AW FAM 32600 A fEl 3282 | ;R maE 2400 | igEr RN 6400 | Ay /1650
22 15% 91-976 96-40 98-1606

4 aEW fal 32800 i fEl 8074 | @ Bk 2400 | igEs sk 6100 | igEs Ak 1600
125 215 89-7 90-95 90-95

5 fmEr M 32400 | o4& mpE 3062 | A fE| 2400 g Ak 6000 | e fEdk 16.00
86-877 91-976 175 95-41 76-22

6 &K mgE 319.00 | & & 30.06 =~H o 2333 | mEr ek 59.00 || "4 15.80
91-976 98-1606 71-548 98-10 89-240

7T M o 31800 | 4k 30.00 SO BpE 2333 A& B 56.00 | & BRI 15.60
68-154 59-65 76-329 93-730 57-32

8 4K ®r 31600 || ;4 EpE 29.68 =~ =% 2833| =F o 56.00 | fEg Ak 15.50
57-32 96-89 07-70 81-173 82-36

9 =~F e 316.00 | ;4 EpE 29.62 Hith A& 2333 R EIK 5400 | = =W 15.10
03-258 84-289 25 76-186 06-88

10 & & 312.00 | jF  HapE 29.58 e ki 2833 | =g = 51.00 | = =W 15.00
98-1606 83-271 89-606 06-103 07-70

SEE 322.90 31.31 23.83 65.80 16.97

160 15 kHRHAE  276.94 25.37 20.76 33.00 11.60
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Tab. 7 Comparison of incidence of smut among sugarcane varieties (lines)

O 15 i B IR RIRFEE L B R R
Origin Susceptible material Susceptible material ratio% Average incidence%
J7#& BYE 56-568. EBE 64-395. EA% 60-11, Hff 83-494. E 4k 91-976, it 16.28 7.44
T 74-141, BRIT. 57-32
W IR 58-14. K 58-21. Eidk 62-40, EEMK 71-374. EEYR 75-284. Eedk 29.63 5.07
84-125. N 90-95. FEh 93-31
£ ROC16, ROC21, ROC24, £3] 155 17.39 8.73
HAEE HAAC 02-3924. fiAK 04-1826., #a4k 04-3504, fifk 285, 4k 81-745, 43.48 571
R4k 89-10, fHfk 89-606, #wA< 98-10., [ 85-68. [ 96-619
=M =B 06-450. =¥ 03-258, = jE 89-159, i 94-375 17.39 7.27
HAh k25, RE 15, $10%5. H3%5. #55. % 3. ) 68108 33.33 7.75

*8 HEMBRAR7EBYEUHRHE
Tab. 8 Mean of quantitative traits among sugarcane germplasm in different clusters

PR T RE Germplasm group
Character 1 2 3 4 5 6 7
FkEs/em 289.00 257.00 184.00 295.33 271.58 277.35 250.00
2542 /mm 21.38 36.60 25.61 28.15 19.37 25.58 21.76
il 3£ 1% 10.00 18.00 19.67 15.44 17.69 21.12 18.00
HRER 37.00 11.00 12.00 30.00 52.50 32.53 123.00
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