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Genetic Diversity of Decaploid Saccharum spontaneum L. in China
According to Functional Markers Related Stress Tolerance
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Abstract : Orthoploidy Saccharum spontaneum L. is an important wild parent and gene pool related stress
tolerance of modern sugarcane varieties,in order to understand their genetic background of resistant genes,
we screened 50 clones of decaploid S. spontaneum L. with 63 sugarcane commonly used parents and 8 origi-
nal species as control in genetic diversity by using these functional markers derived from DREB, AQP,
HSP70,WRKY1 and arbitrary primers,of which are related to drought and high temperature tolerance.
The results showed that: (1) 119 bands were gained, 110 of which belong to polymorphic ones, and the
mean percentage of polymorphic bands and polymorphism information content reached to 92. 44% and
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92.53% respectively. The polymorphic level of decaploid S. spontaneum L. in the functional markers related
drought tolerance was the richest;however the commonly used parents exhibited the most diversity in func-
tional markers related high temperature tolerance. (2)In terms of Jaccard coefficient,decaploid S. spontane-
um L. showed low mean value(0. 541) and big distribution range(0. 347 —0. 800) in the functional markers
of drought tolerance,and most focused on the interval region of 0. 400 —0. 600;for functional markers of
high temperature tolerance, the biggest distribution range(0. 238 —1. 000) appeared in commonly used par-
ents, whereas the lowest value of coefficient (0. 481) was found in the original materials mainly distribute
with the interval region of 0. 400—0. 600. (3)By using UPGMA cluster method,all accessions could be di-
vided into two big groups,one was consisted of decaploid S. spontaneum L. accessions,which exhibited evi-
dent difference from others;the other was composed by commonly used parents and original species. Over-
all,our results proofed that the decaploid S. spontaneum L. accessions have big genetic differences in func-
tional markers of DBF, Aqua, SCB174 and SCB190 from commonly used parents and original species, and
possess more abundant genetic variances in functional markers of drought tolerance. So in future,decaploid
S. spontaneum L. resources should be utilized in improving stress tolerance of sugarcane varieties, especially
in the impact of drought tolerance.

Key words: Saccharum s pontaneum L. ;decaploid;stress resistance;functional markers;genetic diversity
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Table 1 Material names and collecting locations of decaploid S. spontaneum
K5 Fiv BT 4 RAE 75 5T 4 B *
No. Material name Collecting location No. Material name Collecting location
1 f&# 71l Fujian-dongshan #7511 B Dongshan County, Fujian 26 =g 76-2-26 Yunnan 76-2-26  PYJI[ K B Leibo County, Sichuan
2 f@# 92-1-11 Fujian 92-1-11 HE @M T Fuzhou City, Fujian 27 PYJI| 79-2-1 Sichuan 79-2-1 P9 )11 %5 B Lu County, Sichuan
3 f@# 87-1-14 Fujian 87-1-14 &3 Wi Putian City, Fujian 28 PUJI| 79-1-4 Sichuan 79-1-4 9 )11 7 75 11 Nanchong City, Sichuan
4 & 89-1-21 Fujian 89-1-21 A E 11 Xiamen City, Fujian 29 & F§ 76-2-32 Yunnan 76-2-32  PYJI[F 1l & Pingshan County, Sichuan
5 J7Z 21 Guangdong 21 I % H Boluo County, Guangdong 30  PYJI| 88-48 Sichuan 88-48 g )1} it B Shehong County, Sichuan
6 J"7Z 56 Guangdong 56 I A Pk B Deging County, Guangdong 31 PUJI| 79-2-13 Sichuan 79-2-13 Py Ji| J E1fi Wanxian City, Sichuan
7 J77Z 16 Guangdong 16 J"&K Ml Guangzhou City, Guangdong| 32 PUJI] 88-46 Sichuan 88-46 PN % BT Ziyang City, Sichuan
8 J"Z 42 Guangdong 42 I W Heyuan City, Guangdong 33 PUJI| 88-49 Sichuan 88-49 9 )11 % B Zizhong County, Sichuan
9 J"% 35 Guangdong 35 I~ % AL M i Huazhou City, Guangdong 34 7 Hj 83-196 Yunnan 83-196 2 1 K WLE Daguan County, Yunnan
10 J7% 71 Guangdong 71 ] %K JF -1 Kaiping City, Guangdong 35 = H§ 75-1-21 Yunnan 75-1-21 =Bk % & Gengma County, Yunnan
11 J"% 31 Guangdong 31 I BT £ Luhe County, Guangdong 36 = 83-171 Yunnan 83-171 = M) £ Guangnan County, Yunnan
12 J7 7% 60 Guangdong 60 I3 T Qingyuan City, Guangdong 37 =W 75-2-35 Yunnan 75-2-35  z @i [ £ Hekou County, Yunnan
13 J7Z# % Guangdong-shaoguan [~ Z#f X 1i Shaoguan City, Guangdong 38 K Yunnan-heqing 2 1 15 X B Heqing County, Yunnan
14 J"% 67 Guangdong 67 J"H % Yingde City, Guangdong 39 =g 82-125 Yunnan 82-125 = ML EL Jiangcheng County, Yunnan
15 $JH 78-3-01 Guizhou 78-3-01  H M 5 & Ceheng County, Guizhou 40  Z= 76-3-2 Yunnan 76-3-2 = B et i Jinghong City, Yunnan
16 St 78-2-04 Guizhou 78-2-04  FtN#E VL H Rongjiang County,Guizhou 41 Z=F 82-12 Yunnan 82-12 = B 1 B Longchuan County, Yunnan
17 M 78-1-31 Guizhou 78-1-31 %N 5 B Sinan County,Guizhou 42 Z i 83-215 Yunnan 83-215 Z MV 7K B Lushui County, Yunnan
18 M 78-1-5 Guizhou 78-1-5 Fe 2 /K £ Xishui County, Guizhou 43 Z T 83-204 Yunnan 83-204 =7 Bk &L Malong County, Yunnan
19 =T 84-260 Yunnan 84-260 HN 2% T Xingyi City, Guizhou 44 =T 82-24 Yunnan 82-24 7 1 % wh £ Tengchong County, Yunnan
20 M k% Hainan-ledong 7 5 i B Huangliu County, Hainan 45 =B 75-2-1 Yunnan 75-2-1 2 1 8 7 B Xinping County, Yunnan
21 Y| 79-1-26 Sichuan 79-1-26  PYJi| 35 & Da County, Sichuan 46 = 3fi] Yunnan-xundian 2z 7 5311 & Xundian County, Yunnan
22 Uil 89-3 Sichuan 89-3 9 )1 f B . Dechang County, Sichuan 47 =T 83-242 Yunnan 83-242 = #ICiEE Yuanmou County, Yunnan
23 gl 88-41 Sichuan 88-41 P9 )1l 4: &% B Jintang County, Sichuan 48  Z~ T 82-44 Yunnan 82-44 = 75 H 4] £ Zhongdian County, Yunnan
24 PUJI| 79-1-17 Sichuan 79-1-17 Py Ji| i+ 77 Langzhong City, Sichuan 49 X 76-1-024 Yunnan 76-1-024 T [k >k 5 B Miyi County, Chongqing
25 DY)l 92-49 Sichuan 92-49 PN 1l Leshan City, Sichuan 50 PUJI| 79-2-16 Sichuan 79-2-16 K = P E Yunyang County,Chongqing
x2 BERAEFNEREMEZHR
Table 2 List of commonly used parents and original species
K R4 B KA 75 R 44 7 EyL]
No. Material name Material type No. Material name Material type
Col001 W H 34 Commonly used parent 23 ROC1 & H 3£ Commonly used parent
Co290 A Commonly used parent 24 ROC10 WA Commonly used parent
3 Cod19 A Commonly used parent 25 ROC11 WA Commonly used parent
4 CP34-120 W A Commonly used parent 26 ROC16 W H3EA Commonly used parent
5 CP65-357 W H 3£ Commonly used parent 27 ROC20 # H 3£ Commonly used parent
6 CP67-412 A Commonly used parent 28  ROC22 WA Commonly used parent
7 CP72-1210 WA Commonly used parent 29  ROC25 WA Commonly used parent
8 CP72-1312 W A Commonly used parent 30 ROCH W H2EA Commonly used parent
9 CP84-1198 # H 34 Commonly used parent 31 )il 57-416 Chuantang 57-416 W H 24 Commonly used parent
10 CP85-1308 # M #EA Commonly used parent 32 JIBE 61-408 Chuantang 61-408 A Commonly used parent
11 F108 WA Commonly used parent 33 f@4k 91-21 Funong 91-21 W HIEA Commonly used parent
12 F134 W H £ Commonly used parent 34 EEJE 95-108 Ganzhe 95-108 W 3E4 Commonly used parent
13 F146 A Commonly used parent 35 WEE 75-65 Ganzhe 75-65 WA Commonly used parent
14 F160 A Commonly used parent 36  EE 8 Ganzhe 8 WA Commonly used parent
15 F172 W A Commonly used parent 37 AEHBE 11 Guitang 11 W A Commonly used parent
16 FR93-435 W H 34 Commonly used parent 38 H:BE 12 Guitang 12 & H 34 Commonly used parent
17 FR96-405 A Commonly used parent 39 A 17 Guitang 17 WA Commonly used parent
18 FR97-137 H I EA Commonly used parent 40 FEHBE 21 Guitang 21 W HEA Commonly used parent
19 POJ213 W A Commonly used parent 41 H:E 82-271 Guitang 82-271 W H2EA Commonly used parent
20 POJ2878 # H 24 Commonly used parent 42 [ BF 69-263 Mintang 69-263 & F 3£ Commonly used parent
21 PT43-52 # M #EA Commonly used parent 13 [HF 69-421 Mintang 69-421 WA Commonly used parent
22 Q96 W A Commonly used parent 44 B 92-649 Mintang 92-649 W A Commonly used parent
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%23 2 Continued Table 2

75 Fiv B4 | 75 P52 4 B¢ RE

No. Material name Material type No. Material name Material type

45 % = Xuansan # M #EA Commonly used parent 59 =FE 99-155 Yunrui 99-155 WA Commonly used parent
46 L 71-374 Yacheng 71-374 W A Commonly used parent 60 i 65-225 Yunzhe 65-225 W A Commonly used parent
47 FEW 73-512 Yacheng 73-512 W H3E4A Commonly used parent 61 = 94-343 Yunzhe 94-343 W H3EA Commonly used parent
48 FEIE 82-96 Yacheng 82-96 A Commonly used parent 62 = 99-91 Yunzhe 99-91 W HI3EA Commonly used parent
49 ik 84-125 Yacheng 84-125 # A Commonly used parent 63 JLHE 74-141 Zhanzhe 74-141 WA Commonly used parent
50 FEIE 96-48 Yacheng 96-48 WA Commonly used parent 64 FEARITEMIR Christalina JFUFf Original species

51 ok 00-236 Yuetang 00-236 # H 34 Commonly used parent 65 ki HiFi Badila JEUFf Original species

52 % 57-423 Yuetang 57-423 A Commonly used parent 66 J PG4T Guangxi-zhuzhe JFf Original species

53 % 59-65 Yuetang 59-65 A Commonly used parent 67 J"A&MHE Guangdong-zhuzhe JEUFf Original species

54 EH 79-177 Yuetang 79-177 WA Commonly used parent 68  Mango JEUFf Original species

55 B 82-339 Yuetang 82-339 #1375 Commonly used parent 69  Nagans J& Bk Original species

56 % 84-3 Yuetang 84-3 A Commonly used parent 70 51NG63 JFf Original species

57 T4k 86-368 Yuetang 86-368 W A Commonly used parent 71 51NG208 JEUFf Original species

58 5 93-159 Yuetang 93-159 W A Commonly used parent

*3 EgERigsIvER
Table 3 Information of functional markers
5194 EREH 45 A Gene Hank 5t A3

Primer name Gene name

Functional characteristic

Accession No.

e
of gene bank Sequence(5'-3")

GGAGATGCTGCGGAGGTGGTT

SCB174 HSP70 it 78 iR A 5% High temperature resistance related CAA47948 GCCGCTTCCTCATCATATTCTTCTC
. ey N . TTCCTTCTGTCACCATTCATTTG
SCB190 WRKY1 it 5 iR A & High temperature resistance related NM 001112367 CCCCTCOATGCTOATTGTTAC
, CTCTGCCACCACCACCTC
DBF/Arbl LA o
' . s ‘ GACTGCGTACGAATTAAT
R DREB L EAAH ¢ Drought resistance related CA077947 CTCTGCCACCACCACCTC
! GACTGCGTACGAATTGAC
Aqua/Arbl AQP i 54 HH ¢ Drought resistance related CA086489 ATCTCCGGCGGCCACAT

GACTGCGTACGAATTAAT
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Table 4 Result of polymorphic analysis of functional markers
K T ot el s A 0 I e 24 2 g
hame Resource type number band number numbc_r of polymo;})hlc mformat’lon
materials bands/ % content/ %
F 44 Decaploid 15 15 4 100. 00 79.84
SCB174 W HIEA Commonly used parents 14 13 1 92. 86 91. 40
JEF Original species 1 8 0 72.73 87,50
%14 Decaploid 20 19 6 95. 00 96. 96
SCB190 W H 4 Commonly used parents 12 12 0 100. 00 97.70
JE A Original species 13 12 0 92.31 84, 40
1451k Decaploid 24 16 1 66. 67 97,52
DBF/Arbl % H34 Commonly used parents 23 12 0 52.17 97.40
JRF Original species 23 10 0 43,48 87.50
451k Decaploid 30 29 5 96, 67 97,92
DBF/Arb2 % Hl3 A Commonly used parents 26 23 0 88. 46 98. 36
JEF Original species 26 20 0 76.92 87.50
F A Decaploid 26 23 0 88. 46 98. 00
Aqua/Arbl ¥ Fi 34 Commonly used parents 26 19 0 73.08 98. 40
JEF Original species 21 13 0 61. 90 87,50
4 Mean 24 22 3 92, 44 92.53
&3} Total 119 110 17 - -

(RN R R N S R AR R S I NS DR R
73« T e Yk D7 T A A H R IR AR . A
BHRFA S BGRE A i s IR D R AR ey . RS AR
THA 10 KA A K W HRARA 1 &1
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WA — S5 AR R AN AR HE A ol 2%
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AR 47 55 R 15 3 ) B A 10 R AR AR A A
TR H R SRS R H B B 2Z 8] 9 Jaccard
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ZBUAE 0.450~0. 868 Z (0], 221 M 0. 418, FH1{H
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B E]AE Bl M 2R B AE 0. 533 ~0. 765 Z ], %l K
0.232, FHME K 0. 654, FELEHLE 0. 600~0. 800
Z I,

XoF T e Ji AH 5 D BE AR I » T A M) T2 4 Rt
] AR AL PE R ERAE 0. 250~1. 000 =[] , 2% {4 #0. 750,
X ME Ry 0. 598, F AL HAE 0. 400 ~ 0. 600 FI
0. 600~0. 800 Z[A] 5 H FH 5 A b4 Hk ] AH BLM: 2& BCAE

0.238~1.000 Z[a] . 2Z{H K 0. 762, F-HI{H #0. 602,
FHAEFALE 0. 400~0. 600 Fl 0. 600~ 0. 800 [f]
fH 0. 400~0. 600 Z [1] Jif (7 B8] B K 5 J52 ofobA Rk ] AH
I ZEAE 0. 333 ~0. 923 Z[A], Z{l K 0. 590, F
YI{E N 0. 481, FFEAE T4 E 0. 200 ~ 0. 400 F
0.400~0. 600 ZJa] , /1 0. 400~0. 600 Z [a] B %,
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x5 TEFEHFE.ERHELAMEMIERIZEIEN Jaccard BN E RETEE LB
Table 5 The distributing range comparing of Jaccard coefficient among decaploid

S. spontaneum ,commonly used parents and original species

ISl A Tl 1t 125 3k 2 g i
Functional marker of drought tolerance Functional marker of high temperature tolerance
i 57 2 7 | {
Material type AR R G v 44 FRL T 2 B v T
Range of }}‘{E T Range of )}‘ﬁ T
>" Difference Mean >~ Difference Mean
coefficient coefficient

| 1& Decaploid 0.347~0. 800 0. 453 0.541 0.250~1.000 0.750 0.598
W H 274 Commonly used parents 0.450~0. 868 0.418 0. 644 0.238~1.000 0.762 0.602
JFUFf Original species 0.533~0.765 0.232 0.654 0.333~0.923 0.590 0. 481

®6 TEEHFEMHERFEAMBIRMMI)ERZH Jaccard B RBES HMEBR

Table 6 The distributing frequency of Jaccard coefficient value among decaploid

S. spontaneum ,commonly used parents and original species

Jaccard F L1 2 B0( 4 BE

Group interval of Jaccard coefficient value

0.000~0.200 0.200~0.400 0.400~0.600 0.600~0.800 0.800~1.000

£k Decaploid 0 22 977 226 0
P I AERRIC Jaccard i BB L 4] Proportion of total/ % 0.00 1. 80 79.76 18. 45 0.00
ARALLYE AR R fi # 137 Commonly used parents 0 0 430 1516 7
Jaccard coefficient value o )
of functional markers i B H il Proportion of total/ % 0.00 0.00 22.02 77.62 0.36
related drought tolerance JEF Original species 0 0 5 23 0
o BB EL 4] Proportion of total/ % 0. 00 0.00 17.86 82. 14 0.00
P& Decaploid 0 64 595 517 49
Tt 25 R T e b 32 Jaccard i BB H ] Proportion of total/ % 0. 00 5.22 48.57 42.20 4.00
AL R B # F 354 Commonly used parents 0 55 983 827 88
Jaccard coefficient value . )
of functional markers related 5 BB [ 4] Proportion of total/ % 0.00 2.82 50. 33 42.35 4.51
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A. UPGMA dendrogram according to functional markers related drought tolerance;

B. UPGMA dendrogram according to functional markers related high temperature tolerance
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