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Table 1 Test materials and sources
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Table 2 Primer sequences for SSR analysis of bermudagrass
719 %4 % 519 519 44 % EIE
- F:AATGAGATTGCTGATGTGGATG F.CCCTCTATAGAAGCTTTTGT
5
R: TCTTCTTCATGCCTCGGTTTAC R.CTCTTGCCAATAATTACACG
o F.CCTTGTTCAAACTGCTCCCTAC 0 F.GCCATGAGATTCGTTGGAAG
’ R:AAGATGATAACCAGAGATCCGC . R:ATTTCCAAACTGGCCGGCAA
GUL o F.GGGGAGGAATGCTAGAATGA 12 F.GTGAACTAGAGTGTTATAGTC
sU17036
R: AGGGCTAGTGGAAGTCCAAA R:. TGTTACAGTAATTTCAGAGC
F:GAGGCCTCTTGGTGGATAAA F.GGCAAGACAGTTTTCGTCCT
GU170366 33
R:AGCTCGCTCTTGAGCTATGG R:CGATGGTACTCGACATAAAC
CDCA . F.GAAGATGTCATCACGATGGG F:AAAGAGCCTAGAACTTGTGC
"DCA77-7 36
R:CGTACGACCGAGTTCTCTGA R: TCCGGATAGAATATGTGCGA
CDCA133-134 F.CACCCATTACAGTGAGCACC 37 F. TATAGAAGCACCCGTTGCCTC
R:. TGCTTGGAAACAACCTTCTG R: TCAAGCATCGATGCTTTCCG
F.CTCCCTCGTCCATTTCATTT F:AGCCTTCATCCGAAACAGAG
CDCA155-156 ) ) ) 38 o )
R:CGTTGGCACTCACTACCAGT R:GAGCAGAGTGATTGTTTGCC
F.CTTGGTCTTGGGTCCTTGT F.GGGGGAAATTAAGCACTCAG
CDCA491-492 46
R: AGCTCAAGCACCATTGTCAG R:GCAATCGACTATCCTAGAGT
F. TTCGTGGACTCTGGCTATTG F. TACCTGCAGAAACATATAGC
CDGA1795-1796 48
R:GCCCAGGTAACGTGTTCTTT R:AACTTAGCATTCACACCTCC
F.CCAGGTTCGCATCAGATA F.:GGGCAAGACAGTTTTCATCC
CDATG1999-2000 89
R: TGCATATCATGAACACGACG R:CAGCTTAGATGGTACTTCGC
F:AGACGTTCAGCGTCGTCTAC F.GCTATACACATGTGCAGCGT
CDE375-376 101
R: TGCACACATCCAGCAGTGA R:GATGATTTCGAGCACAGCAG
CDE127-128 F:GGAAAGAATCAAGGACCGAC 100 F. TCTTAATCCATGATGCCGAT
b - 0¢
R:GAGCAACTGAGCAAGCAAAG R:GGAACCTAACACCGTGAGTG
F:ACCACAAGCCAAACCCTACT F. TTCCTGAAGTCGATGGGTAA
CDE215-216 R 111 R

:AAGTCGAGGTTGAGGTGCTT

: TGACTTGGAGACATGAGCAA

K3 AFRAEMEKSF

Table 3  Analysis on cold resistance trait of bermudagrass

PEAR FoMEGREH D e KA (R B D -3 A5 5 R H Y
2017 AEIRFH W/ CAE-H-H) 2017-03-11 2017-03-26 — 21.92
2017 ARG E/ (AR-H-HD 2017-12-16 2018-01-15 — 24.03
2017 4E4 0 /d 277 308 290 2.46
2018 AE IR FH I/ (AE-H-H) 2018-03-09 2018-03-26 — 21.16
2018 ARG B/ (AF-H-HD) 2018-12-12 2019-01-14 — 23. 84
2018 4E4E 1 /d 275 306 289 2.41
EFBEIR B (L Ts)/C —9 —1.72 —4.6 40. 69
AR KR/ Y 18.06 42. 36 30. 34 18. 37
9% /mm 1.05 5.06 3.05 24. 30
PR/ cm 1.80 36. 24 19. 88 28. 32
MK /em 1. 60 17.9 7.18 38.75
254 /mm 0.29 6.00 1.01 49. 68
o, 1.00 5.00 3.21 31.49
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Table 4 The correlation analysis of cold resistance traits in bermudagrass

T L
2017 iR # 3] 1. 000
2017 i #3] —.372** 1.000
2017 4+ .908"" —. 401" 1.000
2018 iR —. 464" 966" —. 435" 1,000
2018 5 #3 0.172  .839** 0.106 .752** 1.000
2018 44 —0.025 .853*" 0.057 .870** .890** 1.000
VEE 0.115 0.253 0.123  0.240 .332" .33 % 1.000
BRI E LT 50 —0.054 .322* 0.011 .350° .293* .403"* .314*  1.000
5% —0.107 .588** —0.097 .595"* .604>* 608" .312% .349% 1,000
Mees —0.165 .603** —0.118 .627** .573** .617* .311x% .366"* .621°* 1.000
(I —0.013 .584*" —0.081 .572** .637* .603"* 0.083 0.270 .630** .489** 1.000
EXil 0.104  0.139 0.125 0.172  0.219 .281x —0.006 0.087 0.264 0.100 .399** 1.000
- 0.073 .381** 0.054 .383"* .469** .442** 0.227 0.173 .581** .293% .356** 0.168 1.000
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Fig. 1 SSR polymorphism in bermudagrass accessions with primer 5
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Table 5 Polymorphic statistics of 26 SSR markers

LY N ass S5 Bk R4 RN ERZRME QO ZH/ER &R PIC
5 9 9 100. 00 0.304 1
9 8 6 75. 00 0.3350
12 9 6 66. 67 0.356 1
33 11 8 72.73 0.308 4
36 6 6 100. 00 0.365 0
37 5 4 80. 00 0.339 1
38 6 6 100. 00 0.362 8
46 6 5 83. 33 0.328 5
48 7 7 100. 00 0.390 2
89 11 11 100. 00 0.427 2
101 11 11 100. 00 0.367 9
109 7 7 100. 00 0.441 4
111 6 6 100. 00 0.382 3
CDE127-128 7 6 85.71 0.327 1
CDCA133-134 7 6 85. 71 0.3357
CDCA155-156 6 6 100. 00 0.354 8
CDE215-216 5 5 100. 00 0.318 3
CDCA491-492 8 7 87.50 0.334 3
CDGA1795-1796 7 7 100. 00 0.345 0
CDATG1999-2000 3 3 100. 00 0.310 2
GU170366 5 4 80. 00 0.267 0
GU170368 7 6 85.71 0.388 5
CDE375-376 7 7 100. 00 0.363 2
CDCA77-78 6 5 83. 33 0.295 9
S1 5 3 60. 00 0.340 1
S4 10 10 100. 00 0.415 8
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Fig.2 The basis of K value devision(K=5)
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Fig.3 Mathematical simulation clustering of 52 bermudagrass materials(K=5)
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Table 6 SSR markers related to morphological traits

and cold resistance traits

IERIN LY P BRE R/ %
eyl 33 1. 05E-07 39. 29
ZEH CDCA491-492 1. 05E-07 39.29
ZH 5 2. 67E-04 21.65
23 3] 89 1. 64E-05 23.01
2 89 3. 19E-05 23.03
23 4] 89 3.19E-05 23.03
R A KR 12 8. 11E-05 29.08
e 5 7. 15E-05 19. 95
55 12 7.19E-05 19. 94
3= 5 5. 33E-05 25.15
3 iFig
3.1 HEHLEMIFRMEIESEMEENXERF
ZFAEN
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Association of SSR markers with cold-tolerance traits

in wild bermudagrass (Cynodon dactylon) of

southwest China

YUAN Xiao-qing',LIU Yue-hua',LIU Shan',NIE Gang',
GOU Wen-long®,LIU Wei'

(1. Department o f Grassland Science ,Sichuan Agricultural University ,Chengdu 611130,China;
2. Sichuan Academy of Grassland Science ,Chengdu 611731 ,China)

Abstract: Using simple sequence repeat (SSR) markers to perform association analysis on 52 copies of ber-

mudagrass (Cynodon dactylon) for cold resistance-related traits The results showed that the variation of cold-

tolerant traits of bermudagrass were rich,and the coefficient of variation of semi-lethal temperature (LT;,) and

recovery growth rate are 40. 69% and 18. 37 % ,respectively;the greatest variation had been observed in stem di-

ameter,followed by leaf length,leaf color,and plant height, with a variation coefficient of more than 20. 00%5;

the correlation analysis showed that there were the significant positive correlation (P<C0. 05) between withering
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period,stolon regrowth rate,green period and leaf width ,plant height,leaf length,and leaf color (P<C0.01) ,
LT;, was significantly negatively correlated with leaf width and plant height (P<C0. 05), while leaf width was
extremely significantly positively correlated with leaf length, plant height, and leaf color (P<C0. 01) ;the analy-
sis of population structure shows that 52 materials can be divided into 5 groups;ten markers significantly associ-
ated with cold resistance were identified by general linear model (GLLM), the green phase was significantly cor-
related with the primer 89 (P<C2.71X10 °),the recovery rate of growth was significantly correlated with prim-
er 12 (P<C2.71X10 °),and the contribution rate ranged from 19. 94% to 39. 29%. The findings of this study
can be useful for early germplasm evaluation,reduce selection range, decrease screening cost and workload,and
accelerate the breeding process,respectively.

Key words: Cynodon dactylon ; cold resistance traits; SSR;association analysis
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