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Pedigree and molecular diversity of the elite sugarcane
cultivars in Yunnan, China

LIU Xin-long™?, MA Li*?, CHEN Xue-kuan®?, YING Xiong-mei?, LIU Jia-yong™* , WU Cai-wen™*"

(1.Yunnan Key Laboratory of Sugarcane Genetic Improvement, Kaiyuan, Yunnan 661600, China; 2. Sugarcane Research
Institute, Yunnan Academy of Agricultural Sciences, Kaiyuan,Yunnan 661600, China)

Abstract: The parentage composition and molecular genetic diversity of 27 elite cultivars from Yunnan breeding unit
were analyzed through pedigree and SSR molecular marker. The pedigree analysis of cultivars showed the parentage
composition of these cultivars was made up of 24 germ plasm and their cytoplasm were mainly from Bandjarmasim
Hitam(S.officinarum). Besides, old cultivars were similar to each other because they came from repeated crossing of a
few key parents. For the newly developed cultivars, the number of their germ plasm has been increased by utilizing new
elite parents. The molecular genetic diversity research indicated all cultivars possessed rich genetic diversity in 27 SSR
locus and the UPGMA cluster of parentage composition was mainly similar to the molecular UPGMA cluster. In
addition, between YZ99-601 and YZ65-55 exist a big difference in the molecular UPGMA cluster from these cultivars of
the same crossing combination, so further identification is needed. YF82-682 and YF84-FB5 were also different from
other cultivars because radiation of Co60 induced high genetic variance. It suggested those crosses between sugarcane
cultivar within the same groups from cluster analysis and parentage composition should be avoided. The cultivars
including more or new germ plasm should be utilized and the cultivars quite dissimilar to other cultivars should also be
given a higher priority in breeding programs.
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BERAKRSRN , 32 25 MNRBEMRE , B 12
AN F (Saccharum officinarum), 4 PNEIF (S,
spontaneum), 3 NENEFH(S. barber), 2 4NHEFH(S.
sinense), 1 N (Erianthus rufipilus), 1 MEHER
(Sorghum bicolor), 1 /NBE3#(E. arundinaceus), 1
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Table 1 Name, parent and consanguineous component of the elite sugarcane cultivars in Yunnan

w5 mEEH 8F RKE m%4AE K

Y1 YZ64-24 Co419 P0OJ2878 BC. BH. LA, FJ. KB, LO., WT, GL. IN, CN

Y2 Y Z65-55 Co419 P0OJ2878 BC, BH, LA, FJ. KB, LO, WT, GL, IN, CN

Y3 YZ65-225 Co419 F108 BC. BH., LA, FJ. KB, LO, WT. GL. IN, CN

Y4 YZ68-154  Co419 CP49-50 BC, BH, LA, FJ. KB, AM, LO, WT, GL, IN, CN, SO

Y5 YZ71-95 YC58-63 CP49-50 BC. BH., LA, FJ, KB, AM, LO, WT, GL. IN, CN, SO

Y6 YZ71-545 YZ65-225 YZ65-225 BC, BH, LA, FJ, KB, LO., WT, GL, IN, CN

Y7 YZ71-388 YZ65-225 YC59-818 BC. BH, LA, FJ, KB, LO, BA, WT, GL. IN, CN

Y8 YZ71-998 C0290 F134, YT59-264 BC. BH. LA, FJ, KB, AM, LO, WT, CR, GL., IN, CN, SO

Y9 YZ81-173 Co419 CP49-50 BC. BH. LA, FJ, KB, AM, LO, WT. GL, IN, CN, SO

Y10 YF82-682 Co419 CP49-50 BC. BH. LA, FJ, KB, AM, LO, WT. GL, IN, CN, SO

Y11 YF84-FB5  Co0419 HN56-12 BC, BH, LA, FJ, KB, LO, WT, GL, IN, CN

Y12  yz89-7 Co1001 YC84-125 BC. BH. LA, FJ. KB, SM, LO., BA, WT, CR, GL. YG. IN, CN, UB
Y13  YZ89-151  GZ64-137 NJ57-416 BC. BH, LA, FJ. KB, AM, SM, VE, WT, GL. IN. CN, KA, ER
Y14 YZ89-351 YC82-96 GT73-167 BC, BH, LA, FJ. KB, AM, LO, WT, GL, IN, CN, SO

Y15 YZ92-19 GZ64-137 CP67-412 BC, BH, LA, FJ. AM, SM, LO, VE, GL, IN, CN, KA

Y16  DZ93-88 YC71-374  CP72-1210 BC. BH, LA, FJ. KB, AM, LO, BA, WT, GL, YG, IN, CN, KA, UB, TE
Y17  yz94-375  CP72-1210 YC73-512 BC. BH, LA, KB. AM, LO, CR, GL. IN, CN, UB, TE., EA

Y18 YZ98-46 Co419 YC84-153 BC. BH., LA, FJ. KB, LO, BA, WT, CR, GL. YG. IN, LG, CN

Y19 YZ99-91 ROC10 YC84-125 BC. BH., LA, FJ, KB, SM, LO., BA. VE. WT, GL., YG. IN, CN, SR
Y20* YZ99-155* ROC10 YR95-113 BC. BH, LA, FJ, KB, SM, LO, VE. WT, CR, GL, IN, CN, UB, SR
Y21* YZ99-596* Co419 YC85-881 BC. BH, LA, FJ, KB, LO, WT, GL, IN, CN

Y22* YZ99-601* ROC10 YR95-113 BC. BH, LA, FJ, KB, SM, LO, VE, WT, CR, GL, IN, CN, UB, SR
Y23* YZ02-2332* CP70-321 ROC10 BC. BH., LA, FJ, KB, SM, LO., VE. CR, GL, IN, CN, KA, SR
Y24* YZ03-194* ROC25 YT97-20 BC. BH., LA, FJ, KB, AM, LO, WT, CR, GL, IN, CN, UB, TE

Y25  YZ03-103  CP72-1210 ZJ74-141 BC. BH, LA, FJ. KB, AM, LO, BA, WT, CR, GL., YG, IN, CN, UB, TE
Y26* YZ03-332* ROC1 GT73-167 BC. BH, LA, FJ, KB. AM, SM, LO, VE. WT, GL., IN, CN, SR
Y27* YZ03-258* ROC25 YT85-177 BC, BH., LA, FJ, KB, LO., WT, GL, IN, CN

BC BHEEXR;BH MILIHBE ;LA HBH; R
e ;

% |, REHIEERNAK T 3 & 505 i 4 SR 248
FA, HF Yvie, Y25 SENHRHBES , F 16
N ST ZHWER CP72-1210 BEMR ML+ 2
£E ;HIXRA YI9(E 151MNR) , RIEFREER
FBUFFEA ROCL0 SBMEHRIIBIFEAER
WER BATAEHFERME ;5 37 Y12, Y13,
Y18 , E 14 MR . N@EMHERRAKRIFEE , 23
HEHBEMRRAN MG 54 RKSH022 Mmft) ,
HRNBEBERGCA B H2 @i (Y14 M y23)
TEEEMRAKE . BEXE , cHEEREH
HFmMARRREREE .

7T Bt R AR R 2 (B B9 AR AU | K

EF ;KB FEIFE; AM REERW ; SM ZHUEERH; LO BiITL;
BA K#H ;VE 4RF ;WT BEH; CR R"MEMI ;L MEIFE ;YC EHIIFE ;IN HEEFE ;LG
KA H% ;UB KB ;TE 4% ;S0 #ER;ER EF ,EA BI¥ ;SR AEHLER ; *EOSEARTE .

BEKEIFE ;CN F
RBISZARRFT 20 NRMHFHITT UPGMA RRE , I
1. FEMRLCERE 0.676 &bX% , AT 20 N e fd
PR AMNA , E14HMB Y13 M YIS AR , 7 0.567
HEHMASTT  RASHMOEMOEANEFR
R, YI7THBFERE 24 , SEMEPMEARE
FIRZ Y18, Y12, Y16, Y25 & 4 NmAAKE
3, mMZEELCMEREN 0.690~0.880 , Mk
AR ; 4 REBYLE YSE 2N ER
AR , mihzBAELCERER 0.800~1.000 , fA
Tz ERmMEKAREIELYL  RRESEREHEE
HEEMEAEARD, EERS , S¥mT s
HRRHELUES .
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Fig.1 UPGMA map for 20 elite sugarcane cultivars in Yunnan according to parentage composition

2.2 SIMERFARE

MERMFELRKRE , HFR 33 NFELR, H
BAR 13D, KE20N . NBEERBIPHKRE ,
Codl9 #EBAXERK 9 MmHfy , HIXF ROCIL0,
ROC25, GZ64-137, Y3, CP72-1210 &5 NEA
FBER 2 M My Hih 7 NEREER 1L M@ M
RAKE , CP49-50 B 4 T mith , YR95-113,
POJ2878, GT73-167, YC784-125 BB MK 2 Nmit |
Hith 15 NEREER 1 N mfd .
2.3 MM SSRFRIEE M

ERASSHREM 27X SSR 5|91%t 27 A =F

242 bp

217 bp

201 bp

HRESERL; 28 hEIF® ; 29 hAFHM .

M Y1 Y2Y3 Y4 YS5Y6 Y7 YB Y9 YIOYIIYIZYI3YI4YISYI6YITYIB Y19 Y20 Y21¥22 Y23Y24 Y25Y26 Y27 28 29

BERXRHERMHIIT PCR (B 2 H3lY
SMC336BS MIH 4 R) , FTE I WHSKITE 408
N BEBMEZ2) , N R 60~350bp , HFZS
METEHE 7 385 D, ZAMERT RN 50.00% ~
100.00% , ¥4I 93.24% ; EREEEN 0.899 3~
0.9630 , 97 09411 , FMIRKBHNENER
BEER 15, REEGNERABR 210 HbS
ADETLEHIEE 100%M9 51958 15 3 , AR
BITE 0% A THIBIME 6 Xt , REAFTIRIEHA 27
N SSREIMZAMHEE EEAEHERNS 7
t ZHHR .

2 ZHBEBMREERMAY SSR &~ Bk R (519 SMC336BS)

Fig.2 Amplification of SSR primer(SMC336BS) for the elite sugarcane cultivars in Yunnan
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2.4 SIEIAERE

FIA Jaccard AL RE D T @ FhiE) BYFE & ok
R,ERRH 27 AmTHENEUERER
0.300~0.703 , F¥9H 0439 , RA=HMEBHEH
FEmipZ B TFHREKE HP Y3 5 Y4
BAMEELL, MR 0703, FEXRRIA ;

HRAY3IE Y6 ,H 0644 ;Y105 Y5 EEXRE
i, EMERER 0300 ; FTEMMESEIFHLER,
MEIMERECN 0.203~0.320 , SRE TR | ALY
REHF 0.247-0.453 A AP SRTHELEXRE
E, EESHATHMmME .

*2 rmEBBMRHERM SSRIFCE SIS

Table 2  Genetic diversity for amplified bands of the elite sugarcane cultivars in Yunnan by SSR primers

51 ¥1E FEBR/Mbp BaBus SRMRTERR SHURTLLH % BRETRZ EREEE
MSSCIR32 150~300 25 25 100 0 0.963 0
MSSCIR43 160~350 12 12 100 0 0.9615
SMC31CUQ 160~300 17 17 100 0 0.960 2
SMC278CS 160~300 19 19 100 0 0.960 2
SMC1814LA 120~190 25 25 100 0 0.956 5
SMC851MS 90~160 15 15 100 0 0.953 6
MSSCIR64 217~300 15 15 100 0 0.949 0
SMC336BS 200~300 13 13 100 0 0.946 5
SMC292M$S 180~240 15 15 100 0 0.945 0
MSSCIR34 60~120 9 9 100 1 0.9414
SMC286CS 100~200 19 19 100 2 0.9339
MSSCIR39 100~200 10 10 100 1 0.9238
MSSCIR66 100~160 14 14 100 0 0.9218
SMC1237FL 90~160 12 12 100 0 0.909 7
SMC21SA 100~160 14 14 100 1 0.905 4
SMC1047HA 100~160 20 19 95.00 2 0.9630
MSSCIR21 100~200 20 19 95.00 0 0.963 0
MSSCIR36 100~180 18 17 94.44 2 0.960 2
SMC597CS 180~240 17 16 94.12 0 0.9438
MSSCIR26 100~160 13 12 9231 2 0.9355
SMC22DUQ 120~190 1 10 90.91 0 0.9320
MSSCIR16 160~240 17 15 88.24 0 0.960 2
SMC1825LA 60~120 14 12 85.71 0 0.899 3
MSSCIR17 200~300 12 10 83.33 1 0.916 3
MSSCIR35 100~200 13 10 76.92 0 0.960 2
SMC1493CL 90~160 7 5 7143 0 0.902 4
SMC703BS 200~300 12 6 50.00 0 0.9421
i 15 14 93.24 09411
&it 408 385 12

25 @EMOFREXR

XA UPGMA REZDH , MERTE SSR 2
FREW  ERNE 3, IUEH , ABGEIFR
BRAS-EEEREHREN T 2HEH ST  H
RARTR  MERNI— KA , KRB SSR HriER
RERKBRAE . EHELMERE 0.377 Ll E1%

B, A 27 NEF N 24E Y22 MERNAYA
RESHMM 26 MmMPARN B AP E , WHAHEM
SRNEH , BHERMESXRRIE , Zef2
FEERINAZEERGBXEFEMRERNLERE
mi , EEERXENES ZRIEFLR
HEARAES Y20 HE BED FREBLERRN



618 SRR K2R (B AR ZR)

2010 £ 12 A

—4 , HENHECERBSA 0507 , AR
ZmTARHE—SHTEE BEHRBENELEN
ROC10xYR95-113 R /EH . EAHLMERE 0.419
AgIEIRT , AT B AN 3 N4 , Y2, Y10
£33 1M EMHRABLI4A , SHMUTAREDE ,
Y11, Y10 ERZANE 60 EHEHMN R , SHb
ERREXRRE , GTEHNEEREARETRK
WEEER ;Y2 B9 FREXREEF-AHEH
Y1EZFRK, M Y1 EHAMEL Co RIIFERERA
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Co419xPOJ2878 A& , FEH —FSEE . YIS 4B
RAB2LA ; Y1, Y23 & 22 MNmAR KA B3 KL
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A FEMCMERER 0.462 A YIS |, AT B3 KL
ARIDH 4 META | Y13, Y23 & 8 MNRmiRR
B3-1 WA ; Y16, Y18 & 4 NmfERF B3-2
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DEERE , B3-4 M B3-3 WA FEHMELAR
e ML EmiPARK |, B3-3 WITAK Y18 Hith
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Fig.3 UPGMA dendrogram of SSR marker for the elite sugarcane cultivars in Yunnan
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kB | SSR FRICREH B UL b I BR i e SR
M, BIFBERmMZENEEEEZRR Bt
BAHMEARTTRERENRT K MEERDE
DAREI M4 A R i B 25
BRERHEMNRERENRE T KEHAH
ENEABRIGEEN SRR Hp—kg
MERNHRAHESLNERESEEHDER
LRHEEABMNEENRREL MAEF,
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