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Abstract: Breadfruit is considered as the most potential food crop to solve tropical famine with high economic value.
Breadfruit was introduced from several countries, and there are no research on the systematic taxonomic and genetic
diversity analysis about it. The objective of this study was to specify the genetic distance and relationship among bread-
fruit and its closest wild relatives. For genetic diversity analysis, 33 pairs of SSR primers with clear amplified bands,
high polymorphism and good stability were selected from 75 pairs of SSR primers. PCR amplification was performed,
and the products were detected by 8% denaturing polyacrylamide gel. Genetic diversity correlation analysis was per-
formed by NTSYS software. The results showed that the polymorphism ratio of amplified bands of the 33 SSR markers
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was 94.57%. 199 number of polymorphic sites were detected, with an average of 6.030 per marker. The PIC values of
the SSR markers ranged from 0.623 to 0.940, with an average of 0.865. The genetic similarity coefficients among the
breadfruit resources ranged from 0.517 to 0.951, with an average genetic similarity coefficient of 0.685. Furthermore,
germplasm ZZP possessed the greatest variation among individuals, with an average genetic similarity coefficient of
0.626. Germplasm XYS1-3 possessed the least variation among individuals, with an average genetic similarity coeffi-
cient of 0.723. At the genetic similarity coefficient of 0.713, the 30 breadfruit resources were clustered into five groups,
with XBL and breadnut type I (ZZP, LX, STH, HJ5) which used for landscaping clustered into one group, breadfruit
SLLK, XYS2, XYS3, XYS5, XYS6 and YN clustered into one group, breadnut type II SLM2, YDNXY1, G1 and G2
clustered into one group, breadnut type I W1, W3, SMY, 8-4, 8-3, 5-5 and 5-6 clustered into one group. The
three-dimensional diagram could better distinguish XBL and breadnut type [ ZZP, LX, STH, HJ5 from the breadfruit and
breadnut type II resource with edible value. Based on the cluster analysis, we speculated that XYS2, XYS3, XYS5 and
XYS6 might be introduced from Vietnam, XYS1-3, YBG and XYS1 might be introduced from Indonesia. Furthermore,
FJ was regarded as a breadfruit germplasm. The present study reported the genetic diversity of breadfruit resources in
China firstly, and elucidated the genetic relationship among breadfruit resources. In addition, the results could provide

theoretical basis for variety breeding and identification of breadfruit complex.
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AR JE T & FF ( Moraceae ) % ¥ % &
( Artocarpus ), MR TR K FHESE, BN
A WIS R R, BAR
Bz m Y, REWRE . R s S
RGN EE RN, RLEFRNMEEE, &
VR AR, 4R YIS, RS, W]
VEATIER | BE A 450, JONES 55 i 45 4 5
P H A Al camans Blanco, A. altilis (Parkinson)
Fosberg #ll A. mariannensis Trécul , F-1] A. altilisxA.
mariannensis &2 FFNIYI4L A. altilisxA. marian-
nensis Z4 38, A RO BL 7 B A oRHCRLBIF
ST A 20 22 90 AEACTT b Thr 0 SRl A o 5%
TR ARAEAR DAY, BT O O DR A T SR ot B¢
I8 50 o, Hrh A AR 30 . RAEA
TR AL R Sy JoA% BT A R AT A A T A
R, ARV SRR AR, A R
o T, T 75l SR 11 07T
fiaj ML & J¥ 51 ( simple sequence repeats, SSR )
BALRE, 2805, EEMHT . MENAR
GF i I . BORMEEEAR SR . T
BERENL . mAR RIS . SR AT A
SE R AL ZREMEPRM T E AN R E A — 2k
TR TR iC I & Rt A5 2R P AR CF 58 i
B, ZEREGA SR 1 h B K E LS M
(‘amplified fragment length polymorphism, AFLP )
X 200 ZA AR AP Z B O R AT, 4
il 7 DNA #5483, AV 50 i T A )
PR AL ZHEVE I H . WITHERUP 25 i 41

REHA R 25 M B EN S, IHE
A. altilis, A. camansi . A. mariannensis Fl1 A. altilisx
A. mariannensis Ht 354 AR A HRG I H 25 (v 3 R
(1 H%50k 2~9, ZEREGA 25U H] 19 AN 1A
AL 225 Gy T AL R AP B IR AT TP, SR
BN 2~24 4, -4 11.63 1~ GARDNER %!
M ELR A, camansi il A. altilis 1954 s 2H h I &
H15 AN 2{K SSR #ric, 7E A. odoratissimus,
A. altilis, A. camansi 1 A. altilis<A. mariannensis
FIREY Y, BT A bRiCHE A camansi I E A £
A, BELLIS 25U 1 fu S £ M 41 DNA SCFE
HRAT 47 607 NI HNEE A A, IFTFR T 50
A~ SSR ARl , B BIALSTE A altilis I HA 255
PE, BRGSO BCN 2~19,

G AR A W) 2RV ) A R 4
A DA 7R P s A O R Ak s, R BT 5 I Y
ekl AT PR AR A+ g i T,
H I, B oA UL 3R [ A A 2R R s A 2 AR T Y
i, AMRIETATACH AR SSR 4 FHrnid
X AL A A A [ A 2 DXk T B 2R o 5 IR T
Ji& R GE s AL Z AR S B, WA 5L R] 35t 4% AH AL
R, W HOEGOCR, i ik E AR 28
R LA

1 R 5FZE
1.1 ##

HETRE LA CRAE T A A AR B ol 5T 5% U5 43 2R 11
30 AL SR BRI, SRAE (R IO, % 48 % &,
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Tab. 1 Information of 30 accessions of breadfruit

e/ 27 S b R FA B8
No. Type Region No. Type Region

Gl g e SR 1T 780 BN FJ A5 W

G2 i i £ 2 1T 724 HHT AR KML TR LR PES

8-3 T Jr 0 28 T whn HJ5 TR AR 1 A MR

8-4 Tl T 2R 1T 28 i XYS1-3 ok A T A R MR

5-5 T i, 57 1T 2 s LX WEaE IR M

5-6 A 1 £ 2R 1T 784 wim STH EEHERIH M

XY S6 ToA% R TH AR MR ZZP T AR T A ML

XBL A.odoratissimus LRV I SMY i i S T Y PEEETT

SLLK JOA% 1 L SR i HL 2 XYS1 Tor% R IR Mg

YBG TCA% R TH AL SR PRI F A w3 T Th f S 1T 78 FUB% BT 5]

XYS5 TorZ R AR M Wi s i R 1T Y BB ]

SIBE JGA T 1 A SR FAEUR XYS3 T T AL SR M

SLM2 i i R T A R YDNXY1 il R T A E[1EE Je v 7

SLM1 it 1 SR 11 Y %] XYS2 oA R AL R 24 Xinglong

YN ToA% R T A filee) YDNXY2 oA T A AR ENEEJEVE

T LS R B L

Note: The screening primer germplasm is bold.
122 3l#esbmb ik &R ES YT
K\ it fE ZREPENFIE A 5 SO SCHk , 7% BELLIS
2 S 3E - () 50 %} SSR B4 ( mAaCIR ) #l
WITHERUP Z:1PIF % (1) 25 XF SSR 5 #1( MAA ),
75 %5, 519 BT FEAE ARG R A A .
123 PCR¥ ¥ARAMBLAE K Bk PCRY”
R 20 uL A% . DNA #4% 2 uL, 10xBuffer
2uL, IERMGY4 0.4 uL, dNTPs 0.4 pL, Taq
fiti 0.3 pL, ddH,O #ME P HEFEF R : 94 'C 5 min;
94 °C 30s, 50~62°C 45s, 72 °C 45s, 35 PM&E
¥£; 72 °C 10 min; 12 C 30 min, PCR ¥ 3=y
P PRORG I 5 1 2 B SR W PO Oy vk, T 8%
SR TN W5 B g R JRE ARG, AE 150 U, 2500 mA . 500 W
ZAF T LK 40~60 min., B 1K SE A5 7 B R T AR Gy
W5, B ARG (1 g AR +2 mL
HEE+1 L ddH,0 ) SR 25 min, BHRER YY) T
A GBI R (15 g AL E+5 mL FIEE+1
L ddH,0 ) " 52 2 H BT B 45417
1.3 HEBELAIE

WYY A AL E, ARENESh “17, G
SRl €07 R (0,1 VAR . SR NTSYSpe

2.1 B AEx 30 I R BTIRIEA TSRS . s, B
FEHLR BT, DAFEIIALA 451 (unweighted
pair-group method with arithmeticmeans, UPGMA )

PATRE, l RGERERE], I = HERUR
Kl [ 2815 8 & & ( polymorphic infor-
mation content, PIC ) {, PIC{HZT 1 W ETA %

A7 B PRI (4 S 7 1) S, B PlC:l-ZPi2 . P

i=l

NAERLREPIAR, n g AFE AL R

2 HEHREHW
2.1 SSR fRigfHiE

PR 5 ARR M AR %R (XYST, XYS6,
KML. LX. STH) H T340k (5519
DL 1) M 75 XF5 ¥ttt 33 XF (£ 2) §7
HAHEW . B 28051 T R
PEIRBEAY . B 2 AR ENE SSR B9
MAA251 Fil mAaCIR141 B3 45
2.2 SSRIRIEEEMS

i % Y 33 X SSR 5 HTE 30 153 1AL R B IR



1386 o AE A F AR

we
[ X DAY
»e
.-
o
1] L
1
L
1
| 1 Y
LI
| L
| L
[ L B

é==“: |

.
MAA156 MAA178b MAA196a MxA196b MAAS54a MAA287

=az2, M: 100 bp DNA ladder.
MAA145 MAA140 MAAI35 MAAI22 MAAI178 MAAI05 2 MAA251 ( E) # mAaCIR141 (T)
A G S A v ok 3 By Kk E
1 EoHRicinit ik E

Fig. 2 Amplification electrophoresis of MAA251 (top)
Fig. 1 Partially markers screening electropherogram and mAaCIR141 (bottom) populations

&2 HIEHEY SSR 514
Tab. 2 Screened SSR primers
Fric ERGIHI(5-3" 5453 BRI
Locus Forward primer (5'-3") Reverse primer (5'-3") Annealing temperature/C
mAaCIR33 CGGGTACAGGGTATTGGT AGGAGAGCGTTTGAGGAA 50
mAaCIR48 CGAAATCGGAACAGAAAAC GTCCTTGGCTACTATAATCCCT 58
mAaCIR53 GCAACACATTCATCAACA GACTCACCAAGACTTTATTACC 60
mAaCIR75 CATTCTTGGGAAGAGTTGA ATAGCGGTGAAAATGGAA 50
mAaCIR89 CCTGAGTAGGACAAAGACTGAA ATTGCGCTTTTCTTCCC 58
mAaCIR90 GGGTGTCCTCGCCTC GGTGGATCATTCAGCAAA 58
mAaCIR104 AAAATTGTGTTCCAGCCA CGTTTACAAAAGGGTAGGG 50
mAaCIR111 TGCAGGCATCACGAAAC CTTCTGCATGAGCGGTG 58
mAaCIR113 CCAGTAAGCTCCTTTACTACCA GCCAAGAGCCACGTAAA 50
mAaCIR128 CAACCACTGATGGAGATAG ACAACACCGTTTACTGAAG 50
mAaCIR130 ACACCTACCTCTTCGGG AGGTCTAATCCCAACCCT 50
mAaCIR134 AGCTGCCAATGATCCC ATGTGAAAAGGTTGGATTTG 50
mAaCIR141 TCAAGCCCCTCACTCAA ATGGCATAGCACAACACAA 50
mAaCIR146 CTTGCACCATCGTCATTT GTTAATTGGAAGTTGTGTCTCC 50
mAaCIR147 TGGCAAGAAAAGCCAAA GTTTCAACCACAGTCCAAAA 50
mAaCIR149 CGACCGGGACCTAACA ACCTGGTGTCATTATCGTTTT 50
mAaCIR152 TAGTTCTGGTATGGCATTTT AAAGGCACAGGGACTAAC 55
mAaCIR172 GCTGTGAGAATGGTGTGG TCCGTCTTCGTACTGGTG 50
mAaCIR192 TGGGCTATTAAATTGGACTTTGG GCATCATGTTTGATTGCAGTTT 50
mAaCIR193 ACAAACCAACTCCGCCT GCCAGGGACGCATTT 55
mAaCIR204 TTTAGGGTCCGTTGAAGA GAAGTCTTGTTATTTGTGGAAG 50
MAA3 TGTTCTAGCTGCACGAATTATG CTTGAATCAAACAGGCCAATTA 60
MAAS54a AACCTCCAAACACTAGGACAAC AGCTACTTCCAAAACGTGACA 62
MAAS54b AACCTCCAAACACTAGGA AGCTACTTCCAAAACGTGACA 60
MAA71 TTCCTATTTCTTGCAGATTCTC AGTGGTGGTAAGATTCAAAGTG 62
MAARS5 TCAGGGTGTAGCGAAGACA AGGGCTCCTTTGATGGAA 60
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Tab.2 Screened SSR primers (continued)

brid IEMS#HI(5-37) K m5#(5-3") SEPSI7Y: 3
Locus Forward primer (5'-3") Reverse primer (5'-3") Annealing temperature/'C
MAA96 GGACCTCAAGGATGTGATCTC ACACGGTCTTCTTTGGATAGC 62
MAA105 GTTGGGACACTGTGAACTATTC AAAAGCTAGTGGATTAGATGCA 60
MAA140 CCATCCCCCATCTTTCCT TCCTCGTTTGCCACAGTG 60
MAA145 CCAACGCATAGCCAAATC AAATCCCAAACCCAACGT 60
MAA156 CTGGTGCTTCAGCCTAATG TCAGCGTCAAAGATAACTCG 60
MAA178b GATGGAGACACTTTGAACTAGC CACCAGGGTTTAAGATGAAAC 62
MAA196a GAATGTGAGAGATAAACTCC CGACAAAAAAACAAAGGAAGAC 60
MAA251 ATCGTCTTTGTCACCACCAC ATAGCCGAGTAACTGGATGGA 60

HE R 199 D2 A, R 6.030 4.
HA 5% MAA140 F1 mAaCIR152 1422 A M7 A5
mz 1145 514 mAaCIR130 i) 22 A7 25
&V, 14, B MAAS4b, MAA3, mAaCIR90,
mAaCIR113, mAaCIR130 #b, HAh5 |49 18 &7
(25T 100%, SSR 5#11%) PIC {H7E
0.623~0.940 Z[i], “F¥k 0.865. PIC {EHFE 0.9 J
PLERISIAE 11 X%, HHR 33.33% (£ 3) . SSR
Fric MAAS4b, MAA178b, mAaCIR75, mAaCIR
134, mAaCIR147. mAaCIR152., mAaCIR89 Fi
mAaCIR90 FEAS [ 2 0 1A U b B e S
Py, PSCRELr, HARENEZENE
2.3 1%*51»1%2%}19?

H1 2% 4 TN, 30 17 1l 40 55 8 U5 1 3 A% AH (LR
BAE 0.517~0.951 Z 0], VG L 248H
0.685, MR 5t 1% AHALL R BAT LUE A W] F 5T 5%
TG 2 [0 SR 2% 50 R, A58 T A AR ot ¢
B2 BB AEARRE NG 2R, STHS YN
(R AL AR, R B /N (0.517 ), A B AL HE B
W, 2Rk, XYS3 5 XYS2 HyistiE A1
FEEK (0.951), RGBS RIE, Bk

SEA /N o ] — Tl o Y PN A A T AR A7 A A T A
s, Hrh zzPp MEHZREKR, MK
[i] - 347 35t %mu,ﬁm 0.626, fF/NRfEMHMIER

B 0532, moREEMBL RN 0.873; 1
XYS1-3 MR 2 R f/), PR A R 80k
0.723, f/MgfE ZECh 0.585, AR E MR
¥k 0.922,
24 BRESW

FT 33 W2 BMARIC, I NTSYS #4FXF 30
Oy T AL SR B IR AT RIS, R AT 3 853 4
( principal component analysis, PCA ), % il =4
B B, B RBERIE s (B 3), 18

*® 3 333f SSRARIEE M
Tab. 3 Polymorphism analysis of 33 pairs of SSR markers

PR SN MR

Fric Number of ~ Number of  Polymor- EZoiE)
Locus amplification polymorphic phism & PIC
sites sites ratio/%

MAA105 3 3 100.00 0.769
MAAS5 7 7 100.00 0.906
MAA140 11 11 100.00 0.935
MAA251 7 7 100.00 0914
MAAS54b 11 10 90.91 0.931
MAA178b 4 4 100.00 0.837
MAA196a 6 6 100.00 0.862
MAA156 5 5 100.00 0.861
MAA354a 8 8 100.00 0.904
MAA145 6 6 100.00 0.880
MAAT71 6 6 100.00 0.897
MAA3 3 1 3333 0.706
MAA96 7 7 100.00 0.900
mAaCIR90 5 4 80.00 0.863
mAaCIR111 10 10 100.00 0.940
mAaCIR89 3 3 100.00 0.826
mAaCIR48 5 5 100.00 0.849
mAaCIR53 4 4 100.00 0.821
mAaCIR75 6 6 100.00 0.895
mAaCIR128 10 10 100.00 0.925
mAaCIR134 6 6 100.00 0.892
mAaCIR141 6 6 100.00 0.879
mAaCIR33 3 3 100.00 0.785
mAaCIR104 10 10 100.00 0.937
mAaCIR113 3 2 66.67 0.769
mAaCIR130 2 1 50.00 0.623
mAaCIR146 6 6 100.00 0.890
mAaCIR147 7 7 100.00 0.899
mAaCIR152 11 11 100.00 0.928
mAaCIR172 5 5 100.00 0.842
mAaCIR192 5 5 100.00 0.874
mAaCIR193 8 8 100.00 0.922
mAaCIR204 6 6 100.00 0.887

FHIE 6.212 6.030 94.57 0.865
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Tab. 4 Genetic similarity coefficients among individuals within germplasm resources
L IRNEE T IRRE il
RS AR LIDES M- A A IPES LHITES SR SRRt
Germplasm  Maximum genetic Minimum genetic 7 | Germplasm Maximum Minimum genetic Mean genetic simi-
Lo S P Mean genetic simi- Lo S . .
No. similarity similarity . . No. genetic similarity similarity coeffi- larity coefficient
. . laritycoefficient . .
coefficient coefficient coefficient cient
7Zp 0.873 0.532 0.626 YDNXY1 0.873 0.585 0.691
SLLK 0.922 0.571 0.699 YDNXY2 0.883 0.605 0.706
Wil 0.766 0.605 0.687 Gl 0.932 0.659 0.708
W3 0.771 0.580 0.689 G2 0.932 0.649 0.705
LX 0.927 0.522 0.634 FJ 0.932 0.532 0.696
XYSl1 0.922 0.595 0.710 YN 0.859 0.517 0.680
XYS2 0.922 0.529 0.691 SMY 0.844 0.610 0.688
XYS3 0.951 0.522 0.683 KML 0.932 0.551 0.693
XYSS 0.951 0.541 0.698 HJ5 0.902 0.532 0.641
XYS6 0.927 0.546 0.690 XBL 0.756 0.551 0.633
XYS1-3 0.922 0.585 0.723 SIBE 0.873 0.576 0.701
STH 0.927 0.517 0.632 5-5 0.810 0.610 0.699
SLM1 0.761 0.605 0.674 5-6 0.810 0.610 0.693
SLM2 0.756 0.561 0.679 8-3 0.820 0.605 0.700
YBG 0.917 0.595 0.718 8-4 0.844 0.590 0.690

LR RECH 0713 B, AR T 5 (ZZP,
LX. STH. HJ5) fil XBL B N—2&; LR AIH
B SLLK., XYS2. XYS3, XYS5. XYS6 fl YN
Foh—&; mima R I8 (SLM2, YDNXY1, Gl1,
G2) BHR—2; RIFET R AT & [ A i f R
I# (W1, W3, SMY. 8-4, 83, 5-5, 5-6) ¥
J—2; TEREAR (XYST, XYS1-3, YBG.
KML, SIBE., YDNXY2) F1 FJ b 1 A~/Ndl. i
B PCA =4l (E 4) Wi R I8k
5 N, SRR B = 2ERAE R R Ak
B AR T A (ZZP, LX., STH. HI5) Al
XBL 518 FH W B8 K 1 o A% 289 T 40 SR R At T £ SR
11 A X 43T

3 itig

T AL SRR+ KT 5 [, B AL DR
SRR XN B R TR D7 S B VDA oG . B
PRI AL Z RS AR Y WS AR R 1
£ R T E AL TR . WITHERUP 2501 7 0 T 42 51
LR AH SO T R 1 25 X% MAA 514 T 354
By REAS AN TR B A &G I 3] S 25 45 457 A 5 B0
1.90~7.86, VML EGE (Hy) PG
(He) 439K 0.15~0.55 F1 0.20~0.62., ZEREGA
DRI 19 X7 MAA 51403FA, 225 45 1 42 5 Fh 5

PEIR, TS A8 11.632 4, PIC {4 0.627,
Hey 0.441, GARDNER 20T T £ 5L i o
FEA& 15 4> SSR ARic, AS[RIF Y -2 857 A 15,
¥R 2.200~2.533, TolwipfEIRZHEMN 0.147~
0.602, BELLIS 25"V i 40 3L [N 4] DNA SCJ%
HIF AT 50 4 SSR #Ric, PIC{E N 0.680, AHf
%K 33 %F SSR 51915 30 43 1 A SR B PR AT
L R 205 NN, FEN 6.212 4,
PIC 224k R 0.623~0.940, V34 0.680, i
BB 33 X | ] sty tb S o T SR o 9 VR
(Rt 225 . ik AT LIS /R Y Rl el T it
e, YRGB RIFERE, L ZREEK
R, R PR I I B ka2 B
AR L, HEERBAT 70 Z40F, KIE TR
KPS E B 2 (A. odoratisimus )5 A. altilis,
A. camansi 1 A. mariannensis J& T-[dl— /1~ J& ,

AT 3 406 R 122 A58 XBL A 1f 41
1M (zzZP, LX, STH, HJ5) BHN—3, Uil
5 hfii A0 R 1 AR JCAZ R AU AH ., AL odoratis-
smus 5t 1 BEAESTES LR . ZEREGA
2=l F] AFLP FRIC2 0 T 256 44 1f £, 8 B U 1Y
e oK, NN EAE 2 MREF L, K
L0 P T A SRS TR R R 4 VY A JE v
VT AR AR T AL camansi £t 240 TG M Bl
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Coefficient
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Fig. 3 Tree clustering analysis of 30 breadfruit resources
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Fig. 4 Breadfruit PCA 3D scatter plot

MIEF MK, MK ZEE 502 e 74 W AL 2R i
FRUE T A. camans [ TE R 1 A. mariannensis
ZRAENMAe o 1AL SR A Db i A v AR 2 P Y U
SR 2 ANEFAAHSERD AL camansi 1 A. marian
nensis, A% K A altilis, k% =5k A
altilis, F-1] A. altilis<xA. mariannensis 223 ff, &
FEWI{L A. altilisxA. mariannensis 2452 #1221 A,
camansi, A. mariannensis, A. altilis (2n) FlIF 1

A.altilisxA.mariannensis 7432 Fft & T4 1% 18 1 £
£, M A altilis (3n) F1YI{E Aaltilis<A. mari-
annensis 2435 Fh (3n) JECAZ RN AR, Ik,
AT 30, 7 0 R ) B 28 5 4 T 40 A 0 | R ke T s A7
Ko AR PHAREAGI M TZNEE, HA
KVREEE, fefCFR IR E e R I A B R E T A
FRERGE L, SRISEEFL TN K 2 B0 TR X 43
JF. Hd XYS1-3. YBG. XYS1., XYS2., XYS3.
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XYS5 Fl XYS6 %5 7 4y ToAx B A R 2 20 22 50
AR RS . AR L R VY R D R T VS W AE AR
RO E ARG 3. R RER XYS2,
XYS3.XYS5 fl1 XYS6 5 SLLK Fl YN & -h—3%,
PRI EHEDN X 4 0 B U5 n] BB S | Fh Tl 3 XYS1-3,
YBG Fll XYS1 5 KML. SJBE fl YDNXY2 % &
—2K, S5AREmAET RS, N XYS1-3,
YBG Hl XYS1 wlfgn|#FEIERWNE., FI 5
XYS1-3, YBG, XYS1, KML, SJIBE #ll YDNXY2
ST EREN—Z, HE KML B
PIRECH 0932, ZEEAMRBIGE R GRAG
X, HIL, I FT 0] fAE 2 JoA% B A SR
JONES %M ff] 57 MES R HR T 221
Oy AL SR TR IR, 38 B PR A T LURE SR
A A.camansi . A. mariannensis. A. altilis (2n),
A. altilis (3n ), A. altilisxA. mariannensis ( 2n ) Fl
A. altilisxA. mariannensis (3n) 6 2%, LA LK%
PR ok ASERLR VG . PEI AR PE . . 2R 9% A
JRPE MBS RV 4 DTy, EEKETE
0.95. ZEREGA Z5"IF F] SSR it il bt % AR
PE A X I 2 . TR H AT %A 1A 2R BT
JEEMERAEGR M ARG 5E, Hit, NERGE W
H IR T AR TR IR R GRS R R Y E, RS
r 2 PR ARG A o Fhmid it — 2Rt
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