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Abstract: As one of the important wild germplasm resources in Saccharum complex, Saccharum arundinaceum
L. widely distributed in China,but has being used inefficiently in sugarcane genetic breeding research. In this study,
we gathered 147 clones of S. arundinaceum L. from 9 provinces in China and planted in National Germplasm Reposito-
ry of Sugarcane as original materials. Firstly,58 clones were selected based on phenotypic data to construct primary
core collection and then 16 clones were selected based on SSR and AFLP molecular markers to construct mini core
collection,,which occupied 39.46% and 10. 88% of original materials, respectively. Through comparative analysis of
phenotypic and molecular genetic diversity parameters,the core collection of S. arundinaceum L. was proved to be a
good representative sample. The construction approach and effective utilization of the core collection of S. arundinace-
um L. in sugarcane germplasm resources and genetic breeding research were discussed. This paper provides a refer-
ence for construction and application of core collection from wild populations of Saccharum complex, and promotes
change of the future research from quantitative conservation to innovative utilization.
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Table 1 Phenotype sampling strategy and codes

HNBRELLG] BRSO LB

el ) . . .
) o Sampling ratio Sampling Total sampling
Grouping principle ) )
in group method ratio
REEHSI(0) FIALLOI(P) RLEE(C) 10% ~50%
FEABEHL(R)
#I A 2H (L) GBI (L)
R4 (H) IR LA (S)
AR (Z)  ZHEEILEI(G)
SRR UL(C)
A HBEHL(N)

%2 SSR f AFLP 5|# 5!
Table 2 The primer sequences of SSR and AFLP analyses

1.3 EFHFHENRZOCMERAET

ZBRARAL 19 e 5L R ZH DNA 48 By 20 4%
HUBE 6 W) i O Fh B B DNA, i € 10 XF SSR 51
YA 3 X AFLP 51913847 PCR 48 | 5149 35 WL 3%
2, SSR JZ W BAR £ 20 wL, 45 10 x PCR Buffer
2 pL, MgCl, (25 mmol/L ) 2.4 pL, DNTPs
(10 mmol/L each)0.4 pL SSR iF51#(100 wmol/L)
£ 0.05 pL, Lk} 0.5 U Taqg DNA B4 HEH1 20 ng 1Y
B DNA, SSR #8425 .94 C HiAE 4 3 min; 35
AMEFR (94 CZEE 1 min, 54 CiB K 2 min,72 CIE
i 1 min) ;72 CHEH 5 min, AFLP WK ZR K& 14
PR R 4 535 . SSR Al AFLP 3714 =4
2595 CAVEIGHE 5% 178 M B N M TR e 5t i 1 vl
TR R e 45 W sk AT DO AR e, A
IR, TEHIE 0, TE R 0-1 S M4 0k 47 K 4
3T .

5% Em 5175 15197 51

Primer Forward primer sequence Reverse primer sequence
Msscirl 7 AGC ATA GTT TTT GTG GAC AGC ATA GTT TTT GTG GAC
Mssci21 CGC CAG CCA CAT AAA AGG CGC CAG CCA CAT AAA AGG
Msscir26 AAA ATC AGA CAA ACA GCA T AGA AGA AGC AGA TAC AGG T
Msscir33 GCT CAT ATA TCT TCC TGG TC AGT GGT CTG GTG CTT TGG
Msscir36 CAA CAA TAA CTT AAC TGG TA CTG TCC TTT TTA TTC TCT TT
Msscid3 ATT CAA CGA TTT TCA CGA G AAC CTA GCA ATT TAC AAG AG
SMC668 ACG CTT GCG TGC TCC ATT CCA ATC GTG CCA CTG TAG TAA G
SMC720 CGC ACC GAC GCA CGT CT GCC AAT GGA ACG GGT CTA
SMC1752 GGC TGA TTT ACA TGA AAC TGT TCT AAA GCT GGT ATC CCA GCA TAC T
SMC2055 TGA GCA CAT GGT TCT GCA AG TGA GCA CAT GGT TCT GCA AG

E-ACC/M-CTC

E-ACG/M-CTG

E-AGC/M-CTA

GAC TGC GTA CCA ATT CACC

GAC TGC GTA CCA ATT CACG

GAC TGC GTA CCA ATT CAGC

GAT GAG TCC TGA GTA ACTC

GAT GAG TCC TGA GTA ACTG

GAT GAG TCC TGA GTA ACTA

T SSR A1 AFLP Aric8dls , R 2807 S5t
VPR 22 IR R SSIURE e ms > M B A O RS
TEBHEHLIURE 4 %o HEIBORE SREmS | TBURE SR B U2 I S I
FERRAT FE DB Il AT G N B R B0 i T
PRBT RS S B DO O B ) 5t A% AR AR LR
FIRERR AR B B A LR TR . (1) f ek 4
SSR i A FE R AU W4 A kE SSR LR AU AR ], U7 B
AFLP {7 sl BB 22 BIRERL; (2) % P 4B SSR 2 [

BUH AFLP A7 s B A [m], O) B Bk (50 51 DTS
) BARBIRE B (3) 25 W1 B4 L SSR JE A #Y  AFLP
AU B A [ B 5 O B O B A 355
R REEZ IR R

B R SM JC Bt & % ( SM, Sokal-Michene
Matching cofficient) | Jaccard 2% (J, Jaccard index)
F1 Dice Z%0(D, Dice coefficient )3 FhAHL 2R B k4T
UPGMA Z R Ml B ORI 4 2R XA DL £
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0, RIRM B — A F I, SR IG T3 T B Nei's
%%ﬁég(hﬂ) Shannon 8% (1) , R T ¥
B VPANY F PR R PR A it A% 2 A R S A W
S EE TP G 2 AR S R IRA E E
SR, 20k 2R BSOS R ER A
I3 2 00 F PEAE S i BRURE SR T 1) e A A% O
PR o X AN TR AR AL 2R 50k A ) e A i A 00
Jo A 3 R A BEHILEURE Oy i, d ST B AL AE A
Xif B, 8 1 TR O O Bl T A Nei's 3 R 22 K B AN
Shannon 885 S8, 5 R EIEAT T A 56 K PEAN 134
RO Bl A AR M, R 2 FARie 2 8 40
BRI TN P R 2 B X i A 0 ol B AT
NP R A AR A% D R M 25 R 4 RN
T 20% , IRl 2245 6 %K T 80% Al A BB AR,
FIFFh AL ZREME B9 2 bR o) MEAT e A
RO R 52

1.4 HESTHRESHEELK

JRIREHE Y UPGMA R Hrffi F NTSYS 2.1
A RO R 8% ZRE M AT T K 56 AR A8 80
i 6 fff F} POPGENE 1.32, SPSS 18.0 I Excel
2007 #AF,

SM(GSy; ) \Jaccard (GSy; ) Fl Dice (GS,,; )3 FliAH
PR ANXCS,, =(a+d)/(a+b+c+d);
GSy =a/(a+b+¢);GS); =2a/[ (a+b) +(a+c) ],
KA ab.c fld B LILFES,

=3 FEMNMEX I ERST
Table 3 Statistical list of band types for all pairs of two in-

dividuals i and j

pun T

Individual number A Band JEiHi No band

A A Band A b
J&iHi No band ¢ d

Nei's JEHZRERE (B ) HHEARH =1- Y p?
i=1

Shannon F8%X ( 1) IHE AKX 1= - zpi log p,
iz

3 p, 4 SSR FRICE i A PRI A i) 5 P A
P EL AFLP FRICHE ¢ A FE N LR B SO FE IR

O Z A 50 T 05 (PB) (24K R
HR(PBR) A5 RBATER(VR) MEFFEH(CR) |
I ZEFES AR (VD) MISMEZE S A 43 (MD) BT
YN

% OW % R 17 %
S AERHK
PB(%) =~y x 100
B ERS SR
PBRO%) =2 5 & e ar g <100
N B ELFAK
Vm%>—§}@%¢ﬁa%ﬁxmo
1o HUERE
CR(% ) mz;ﬁ%&mixmo
s Bl R Rl B %
| EERHRAK
VWO =g nprm <0
EANY AP R Ty
WA R
MD(% ) = FyrsIyNT X100
2 HRE54H
2.1 YEZOHERHREEE SEEMRRE

PRl S A BURE SR ITAN 25 R R T, A
FIVEAE T 53T , LA R0 3 2 R o 4 L 1) SR S U
(LLC) AW P28 14 o A HORE SRS . AR B 2 SR s
Xt 147 Gy BESAP A I | 76 128 BURE A 21 S 42
35% Ihf , : Shannon $5 KA F] 0. 6718, K B LR B LL 1]
IKFN 94, 72% , ARFEXF LLC3S T £ K i R A Motk
(£ 4) AR RAE I IEAT 04T B 5 A e
Wby K 5 A Hi A FRAHRAY IR A B ICT
AT CRAEMA T R B S5 ) | e Al
FIBESE WP DT Fr 58 134K, Shannon FEEUHRE =
% 0. 6834, R IILRBA LU 2 100%

F4 BENGE LLCS HRDIRERIR
Table 4 Phenotypic trait lost in the best primary core col-
lection LLC35

HUPEAR - SN (i% ARG L S A 7
* Iiﬂk e, g ERFE ﬁ{k%{%& it
Phenotypic o Total Phenotypic trait lost

Code description

trait number  situation and processing

TR 4 WEZESES 2 FI BRI 1 4

WRGER S R AR 3 WAEE ERRERE
CLNIG N

24210 EREI00H 3 WAEE ERRERE
SHLIRRE 1

9 MO 3 WP EE TR RERE
SHLIREE 1

58 10 M-I 10 X 3 WAEE ERRERE

SRR 1 6
" AZAR BT A MR B A F A AU 53

* : The numbers in this column represent the phenotypic code of group for

traits
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2.2 HIFKiZOFRE SSR 1 AFLP i 1E Lkl
K SSR Al AFLP #Ric Xt 58 13 B 540 Az 0
PSR B 8 (5 Z R E T 08T (R 5) . 10 XF SSR
S IE L 105 45007, 255 1910 Nei's FEH 244 32
1£0.5166 ~0.9822 Z 8], Shannon 5§54 7E 0. 3975 ~

x5 PBIFET SSR 71 AFLP tricH =T oM

1.7530 Z[a];3 X} AFLP 5|# 3L~ 34 i 140 45745, 4%
5191 Nei's 3K Z K FETE 0. 2166 ~ 0. 2503 Z [H],
Shannon T§%U7E 0. 3382 ~ 0. 3848 2 [u], Z5 5% 0],
BEF AR st Z 8%, H SSR Fric ks i iy
W ZHEPE R T AFLP FRic,

Table 5 Genetic diversity of S. arundinaceum L. based on SSR and AFLP markers

SSR 314 s Nesmmzpr | AR g Bl Ners EHRE
SSR primers Bands He }F';& AFLP primers Bands He }Hf&
msscirl7 5 0. 8799 1.0081 || E-ACC/M-CTC 47 0.2452 0.3755
mssci21 9 0. 6807 0.6724 || E-ACG/M-CTG 46 0. 2166 0.3382
msscir26 30 0.9822 1.7530 || E-AGC/M-CTA 47 0. 2503 0. 3848
msscir33 6 0. 7640 0.7705

msscir36 17 0.9810 1.7323

msscird3 7 0.7955 0. 7805

SMC668 5 0.7794 0.8161

SMC720 4 0.5166 0.3975

SMC1752 17 0.9721 1. 6201

SMC2055 5 0.9376 1.2511

SSR &t 105 0. 8289 1. 0802 AFLP &t 140 0.2374 0. 3662

2.3 BIFHRZOTRRES TSR OFER
HIEE SRR

fdi 0 NTSYS-2. 1 3K X5 ) G A% 0 ol J5t A 6} 3
1T UPGMA Z IR 2087, KB Jaccard #1 Dice 22X
RARLERAR , SM RECR KL R A ANH, HEE
HIRAER BRI 2, & T PRI L Z AR TR
Hag, b AFLP ARICAT 885 2 PR Nei's 2&
PRI Z2 45 £ 1 Shannon 48 5060 4 i 45028 A6 25 A B50R%
SSR RICHE R RUAR % (1) Nei's FE R 220 XA i 4K
A AR, {H Shannon 48 00 8 U, BLAK
TR, R B 15 1, SRR EMIEL, P2
() AFLP bricistf& Z A HEFl SSR ARICHY Nei's & A
ALY R IR B 5% WEAR KT i 35 22 = T
SSR #RicHY Shannon Z2 #1458 BUAE 5% WL K FFF
R 255 BURYE SSR #ric Shannon Z A4
TERICH 5 B2 AR O ol BT 1) i A BBORE 2 16 1y
(=T

% H8 SSR F1riC Shannon ZREEH8 5 P i 35 24
SEHTJE B HUREGE 16 R 15 4 264 7T BEATLERURE 14 22 Fifi
PLHAZ DRl BT (S HO TR 3 IREEBCFE)

345k R-16 F1 R-15, ¥ [7] 3 FhAH L £ Kok 2t
B 6 A A% O Fh B (SM-16, SM-15, J-16, J-15,
D-16,D-15) — & 5HIHEHAT T ki, 25 R LK 6
MR 7, Frb B R AEAE R BORE & T, BEVLISO
OB Y 2R T R O BT, B S W95
)it Z2 P 25 5 2 ) SR I SRS BURE O T BE ML IR
FE 5 RIBS RO 18 16 ANHFE LB, BEALEUEE B9 SSR
Fric Shannon ZFEPEFE RS W1 R 22 7 8 3, 1 2R
FRPRETC 35 22 5, R mT A B S ORE B AR T
2.4 WFRHBOMBRHKERNE

Syt — BN 5L T SSR A1 AFLP #Ric #4211
B A0 O B B A AR P, X 2 Ao F A e B e
) 2 AR bk 2242 M B A
5 MR IE A MRS A8 e R e T2 B
HHAT TGt P ES R OMBEM 2 S & E
I (PB% ) &KW IR F(PBR% ) EH &R
BAEH(VR) MEMFER(CR) FTEERAD
(VD% ) MI¥EZE R EH R (MD% ) , 455 1L 3% 8
o,
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Table 6 T-test for SSR genetic diversity in mini core collection of S. arundinaceum L.
Nei's ™ NS P Shannon * Ty
Bz R . TAH P{H T{H P
e . N2 Mean FEH Mean
Mini core collection T value Pr> |t] T value Pr> |t|
H, difference 1 difference
SM-16 0. 8273 -0.0016 —-0. 0400 0. 9690 0. 8910 -0.1892 —2.1347 0.0616
SM-15 0. 8240 -0. 0049 -0. 1300 0. 8990 0. 8749 -0.2053 -2.4322 0.0378 "
J-16 0. 8297 0. 0008 0. 0220 0. 9830 0. 8996 -0. 1806 -2.1792 0.0572
J-15 0. 8213 -0.0076 -0.2170 0. 8330 0. 8739 -0.2063 —-2.5834 0.0295 "
D-16 0. 8297 0. 0008 0. 0220 0. 9830 0. 8996 -0. 1806 -2.1792 0.0572
D-15 0.8213 -0.0076 -0.2170 0. 8330 0. 8739 -0.2063 —-2.5834 0.0295 "
R-16 0. 7883 -0. 0406 -0.7976 0. 4604 0. 8395 -0.2407 —-2.4880 0.0372"
R-15 0. 7849 —-0. 0440 -0. 8751 0. 4262 0. 8282 -0.2520 —-2.6543 0.0295 "
* HIGUE SSR ARIEHY He =0. 8289 1 =1. 0802
* :For primary core collection by SSR, He =0. 8289,/ =1. 0802
£7 BEFHZOME AFLP EE S T K
Table 7 T-test for AFLP genetic diversity in mini core collection of S. arundinaceum L.
Nei's ™ T2 Shannon * T2
AR T . T {H P {H T P{H
e ~ FR LR Mean EPSE R Mean
Mini core collection T value Pr> |t] T value Pr> |t]
H, difference 1 difference
SM-16 0. 2339 -0.0035 -0.2148 0. 8302 0.3516 -0.0146 -0. 6260 0.5323
SM-15 0.2316 —-0. 0058 —-0.3495 0.7272 0.3473 -0.0189 —-0. 8037 0. 4230
J-16 0.2311 —-0.0063 -0.3946 0. 6937 0. 3501 -0.0161 -0.7120 0.4777
J-15 0.2300 -0.0074 -0.4581 0. 6476 0. 3481 -0.0181 —-0.7940 0. 4286
D-16 0.2311 -0. 0063 -0.3946 0. 6937 0. 3501 -0.0161 -0.7120 0.4777
D-15 0. 2300 -0.0074 —-0. 4581 0. 6476 0. 3481 -0.0181 —-0. 7940 0. 4286
R-16 0. 2160 -0.0214 —-1.3415 0. 1911 0. 3286 -0.0376 —1. 6486 0. 1081
R-15 0.2152 -0.0222 -1.3851 0. 1763 0.3273 -0.0389 -1.7019 0. 0961
* WIS AFLP BRIEH) He =0. 2374 ,1=0. 3662
* :For primary core collection by AFLP,He =0. 2374 ,1 =0. 3662
£8 HFBZOMER RN FHRWIA
Table 8 Confirmation of molecular data for representativeness of mini core collection of S. arundinaceum L.
SSR tRic Z AR ST AFLP brid 285 41T
Polymorphic bands of SSR marker Polymorphic bands of SSR marker
WO R
j‘: j\‘(k”" j‘:xlll- j\( j(k He j\(k He
Mini core collection Z il ZEKN Zk ZEFN ZEEN
L ATE(%) PRE (%) E e HEH(%) TR (%)
PN PB PBR PN PB PBR
SM-16 95.00 90. 48 94. 06 96. 00 68. 57 86.49
J-16 96. 00 91.43 95. 05 97.00 69.29 87.39
D-16 96. 00 91.43 95. 05 97.00 69. 29 87.39
R-16 90. 00 85. 80 89. 11 94.00 67.28 84. 68
IR 101. 00 96. 19 100. 00 111. 00 79.29 100. 00

Primary core collection
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x99 BEFRHIZOMRAREHESEIERIA
Table 9 Confirmation of morphology data for representative-

ness of mini core collection of S. arundinaceum L.

o O B TREK  WER  rEExR HEER
Mini core FEHR(%) BF(%) EIIHR(%) AIFFE(%)
collection VR CR \b) MD
SM-16 99. 45 83. 60 0. 00 0. 00
J-16 100. 62 79.15 0.00 0. 00
D-16 100. 62 79. 15 0. 00 0. 00
R-16 105. 17 82.77 0. 00 6. 67
WIRAZOF 100. 00 100. 00 0. 00 0. 00

Primary core

collection

ST FEARFIAGS SRR SSR IR 2 B4 A
Ay ZEFMG B 21 25 T AFLP #3190 ; B 2 IURE Rk % 13
FEHI )% 86.49% ~95. 05% HY 254547, i FEAILHL
FEZ SR R A 84.98% ~88.78% , H SM |
Jaccard F1 Dice Z& B0 #HE 1Y R 2 BURE fAZ .0 b i 25
BIARK,

TESEARBINGE LR R AZ O PP T 25
BOETEARWBER T 2 50RE TR E2ER ,ER R
BESWFIEZEFBAK( -0.55% ~ +0.62% ) , {EMK

R10 HEFZOFHREEERRRRTE

ZFFA R I SM R IEBAZ O R0 5= T 80% |, T Jac-
card F Dice ZRMAZ O M KT 80% ; FEHLGLAZ
OB BT A B PR AR Y T 22 5T FE O B 2 R
PR —E 25, R AN SV RIFEAERK
L5 +5.17% ) , BEMLIIAZ O F 5 14 B 22 45 & %
9 82.77% AKRT SM RAEHAZ LRI T (83.6% ) H
15T Jaccard 1 Dice AL LR (79. 15% )

ZE LR ARE AL ORI BME 2 R E RN T
20% , [RIIAR 25555 R KT 80% AT IA A REAS 12 A
R AL REE D 2 BoAR e B ST SSR Ax
TCEHE Y SM AR R B2 ISR VL3S T B
RO TR A 127 VA A (A TR O B T 55 16 1y
ARE, 2RI L 25 52 4R 0, I 575 B R h
83. 6% N MR BT E A R
2.5 MFROWREREWELER

DIk A4 9 45 XY 147 By BESE g UG A R
TSI T R A | SR 78 53 2 RN 4% G EL ) 2R
FEIURE (LLC) MRRBOIMACT- 24 BURE Sk, i 156 58 1>
PR B W) G A% 0 B T 5 P 3% SSR A AFLP
S FARICEE SR A SM AHL R 1T UPGMA £ 1K
R BE 16 (A B EEAZ ORI, BES A0l
Jo e 2R 4 R AR R AL L ER 10,

Table 10 The results of core collection of S. arundinaceum L. and representative materials

SRAEHL J 4 e BNl A O 5

Sampling Original Primary core Mini core fCaept

sites materials collection collection Representative materials

=~ 59 24 4 =P 76-1-13 . =F 76-1-10, =79 82-109 . < Fd 82-113 . =74 82-
118 . &/ 82-123 |\~ 82-128 . 1§ 82-138 . 1§ 82-143* | =1 82-
30 &7 82-49* (5 FF 82-53 . 5T 82-56 . Bg 82-57 . & 82-62
= 82-76" | 575 83-182 . T4 83-218 . 5 g 83-222 , 5 7§ 83-232,
T 83-234 5T 84-241 TG 87-272 . 5 89-275

St 19 4 1 B 95-30 SR 95-22 M 78-T-12* SR 78- 1 -24

it} 18 8 2 HFRE 92-103 RS 92-79 HFEG 92-106 HEEG 92-109 * HFFE 92-84
5 92-85 BEIN2 57 B3 T

pinjacs 15 10 4 frgd 87- -2 % Amak 87-11-3 L 87-1-5* AW 87-1-10" 4
H#87-1-20 A 88-11-2 ## A 88-11-5 4wt 89-11-4 4 A 89-11-
57 fRAERILBEY

g 14 5 2 Pl 79-1-24* pujil 79- 1 -28 pujif 79- 1 -22 pu)if 79- -3 . pu)i|
92-1*

VLVE 10 2 1 YLV 79-12 % YLV 91-5

] 1 1 S 84-18 "

LI RAN 4 2 0 Wil 93-5 HiiL93-11

IR 3 2 1 IARMEBEE AR5 5

a1t 147 58 16

T AL T B R

* . The materials with an asterisk were selected into mini core collections
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