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SRALMXIEERERERYIMI TEE

TR, & &', B K, F %, Z&%" W F, MHkFHT
(1. RO K2 MeEBe, =r B 6502245 2. TRl K AV ZHIEN 5B, =r B 650224;
3 ARIIFERE SR TTIIIIR B, oA e R R BRI SR A E AR E, o/ R 678000;
4. TEREMAL R, mFE MK EDE SR E AR E, =/ B 650224)

WE: [ B ] W HZRR DNA SRS H AR LR 4 (08 (Eupatorus Burmeister, 1847) B A4 5 2 il 145
E, Uiz WdEmmE, [ ik ] B TIUREABYFIERRIR cox] F cox2 B H T4 5
£, i H Automatic Barcode Gap Discovery (ABGD) # Bayesian Poisson Tree Processes (bPTP) X} 3 /M & F it
TR FYRMAse, HSEAEECERIITIE, (452 ] 1 ABGD Jiikh, cox! HHREMN R ELR 5
BEEEER B, cox2 BAEMNAEE R G FLEESERAAZER; I bPTP J5iknt, 2 FgdifE A
EERE R TSR ECSER, AMFAEANFBRENSER S . [4598] cox] BEEAHATECIRESR
J& L 1LY DNA 450689, 1] ABGD Jrikit, HEFEER G R GEEFEESR -8 M HReESE
DRHMES B G, ATARCH R 5 4 B ORI

KEEIR: LR AR, 2% WA T%5E; coxl; Automatic Barcode Gap Discovery (ABGD)

hE 5 2S: S718.7 XRRPRSES: A XEHS: 1004-390X (2025) 03—0028-08

Molecular Identification of Eupatorus spp. (Insecta) in
the Gaoligong Mountain Region
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Abstract: [ Purpose] To explore the species definition of Eupatorus Burmeister, 1847 through the
application of mitochondrial DNA barcoding technology, resolving the challenges associated with the
morphological identification of species within this genus. [ Methods] Employing mitochondrial
coxl and cox2 gene sequence datasets, the molecular species of the three morphospecies were defined
by the Automatic Barcode Gap Discovery (ABGD) and Bayesian Poisson Tree Processes (bPTP)

methods. Subsequently, the obtained results were compared with those of morphological identifica-
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tion. [ Results | The definition results of the cox! dataset using the ABGD method were congruent

with the morphological identification outcomes. However, disparities were observed between the cox2

dataset and the morphological results. In the bPTP method, the definition results of the two datasets

were significantly higher than those of morphological identification, demonstrating varying degrees of

over-division. [ Conclusion ] The cox/ gene is more suitable for use as a DNA barcode in the identi-

fication of Eupatorus insects. The results of the cox/ dataset defined by the ABGD method are con-

sistent with morphological identification. By integrating molecular definition and morphological char-

acterization, the efficiency and accuracy of species identification can be substantially enhanced.

Keywords: Eupatorus; classification; species molecular identification; cox/; Automatic Barcode Gap

Discovery (ABGD)

L4 )R (Eupatorus Burmeister, 1847) &
#44# H (Coleoptera) 4: fu B} (Scarabaeidae) 2 4 1@
W} (Dynastinae), HATE A 7 Fh, 24 FHE
EIEE., Zifa) ., &fid. MEEgAZEE, hEIE% S
Fh, BB 4 [E. hardwickei (Hope, 1831)], &
U4t (E. sukkiti Miyashina & Arnaud, 1997) .
AL EE4 (E. gracilicornis Arrow, 1908) ., KL
4 g, (E. pyros Prandi & Grossi, 2021) Fl4zj It J#
414, [E. siamensis (Castelnau, 1867)], Ll =g 2E
T IX Fe AR T, AEAE 3 DR RO A A1
B, LR A ML ARFEE O e, A
MAEBRGY TG A HEAEH]; BHIME
MEE, WEMTFENME, ZRFZRREFENE
%, mENINMEZRENWT R R, NEEEZ
A, R R BRAR AR

H TRk AR, NhHEREZm, LR
Lfo)E B ARG 2R TR, F 2 IE
PR, i MER X S A RIS R i b A
P dEat, HJLR A B RMTIEARRHE T2
FEAL, BRI S 25 Sl B N 3 i 77
TEMEEZ RIS, SEOLRS I FME, &
T R 5. DNA SIE G4 AR k2
RS, Mkt Fe 4 fo s B HUR 28 5 IRIERY)
(R HE T AT R . TR, AIEMHRTE
KM Z RPN, U T SR AL
RUHET, XU 4 s B A B GE &
BAET TG s AEYE I AT
Dyl E s T Ao R R H R
BT TS, SR ERIURES AR NIER RN
Y, @RI TR LR MR, 2 RAE
B 7t S i b 2B ) 22 R OB M XY ACBIFSE I

O BT IX A RORLL R 2t . RS LR
FNZNIC R G A DFFE AT RL, SR HIZORIMR DNA
FICMEAR G SRR Z S R SR 5 42 TT Ik,
XU o Jm B R AT T HERR S E , LAY
G ARER S E AR S AR R

1 MREREZE

1.1 RIEH R

A BEE PG R AR K FFR AR 2020 45
WA AR AR AS , 342K F = B A DR L s i 58
W, PAIJEK ZBEE i H B F—40 °C vkA P ARTT
WL SRR AR AT 2D S ARG . M
JURRE MR LA (R 1), HrPErE 21 3k,
TEPE 116 3k
1.2 JEEEE

FI AL 548 (Leica S6E) X 137 Sk 41,
) AR A T S A S RT o  f 1
PEHCEA I IR IRTE . BEEIE . WA
AN . BiME AR A . WA . BTMRTAA . F
WO £ . FRFERTZINT . AR R IR o 2
JTORFRPE S 13 TRRAE SEA T X000 5 e AR i R
e A L PR . St R T R ) e
5 BURFAESEA UL ARHEIEARRIE, S5 ML
BRGERIY, X B2 5T Ll M X G BR 4 fa s B kA T
WA YE . 1 H JE B D810 AHHLHEFT A A< 41
4, JfJH Adobe Photoshop 2019 #E47& F &b 3 K7
BRI
1.3 WF5F5 4504
1.3.1 DNA [F#2Hl. PCR ¥ 34 &7

Beb g LR HZ, BT 1.5 mL Jop 204
H g Hl. DNA & U™ 4% 4% i BigDye Terminator
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v3.1 Cycle Sequencing Kit il & (4336921) A
Wi A AT, 183d PCR ¥4 coxl Fl cox2 J&[H
FrBt, BWRFR A 5.0 uL, 145 : DNA B
2.0uL, 1E. Ia5[%14% 1.0 uL, BigDye Terminat-
or v3.1 Cycle Sequencing Kit 1.0 uL; W FEFH
96 °C FiZE £ 2.0 min; 96 C ZE £ 10.0s, 52 C
B 5.0s, 60 °C LA 2.5 min, 40 PMEH; 60 C

AKIEAR 2.0 mine RJHERIG KR AEYBHCABRA
F A R S T IGR 2) T H R SRR R
PCR 2 B 5E e, i 1% SOl EBE #E4T fL UK
S, B R T B AR R G LS TN 45
WA H R By PCR =48 T vk
17, FFRATEAEY) (LR B A PR R T
[T

®1 HEARERER

Tab. 1 Information of the collected sample

ki PR KA R TR SRAERT A (yyyy-mm-dd)
species sample size location of collection population code date of collection

3 i f7 840 A F Hongmu Village, Qushi Town HMX 2020-09-14—2020-09-20
YR 4 7 T5FE £ K74 Dahaoping Village, Mangbang Township HPX 2020-09-13—2020-09-18
Eupatorus gracilicornis 12 o8 2 PEHIAT Pingtian Village, Mangbang Township PTX 2020-09-12—2020-09-14
23 Ti £ % Tk Zhengding Village, Wuhe Township 7ZDX 2020-09-12—2020-09-14
) 9 6 2 BT A Henghe Village, Mangbang Township HHC 2020-08-20—2020-08-27
E?ﬁiiﬁ%@i 2 T8 2 KEFEF Dahaoping Village, Mangbang Township HPC 2020-08-12—2020-08-15
2 Tiy £ % Tk Zhengding Village, Wuhe Township 7ZDC 2020-09-12—2020-09-14

13 VEME4H Diantan Town DTS 2022-08-02
2 16 2 BT A Henghe Village, Mangbang Township HHS 2020-08-20—2020-08-27
2 i f7 840 A F Hongmu Village, Qushi Town HMS 2020-09-14—2020-09-20
12 1H 2 KE P Dahaoping Village, Mangbang Township HPS 2020-08-12—2020-08-15

ET N o gy . .

E sukkiti 2 FLLHE VP HUF Shaba Village, Jietou Town SBS 2020-08-26
17 BG4I AT Shunlong Village, Mingguang Town SLS 2020-08-28—2020-08-29
2 T5FE £ &K Shangying Village, Mangbang Township SYS 2020-06-25—2020-06-30
3 T8 2 BTk Zhengding Village, Wuhe Township ZDS 2020-09-01—2020-09-09
26 Ft3 B A Zhongtang Village, Jietou Town ZTS 2020-08-26—2020-08-28

%2 297 1.3.3 RHFF 5

Tab.2 Primer sequence
FEH ElEv R SIS (53"

gene primer name primer sequence

J-L1490 GGTCAACAAATCATAAAGATATTGG
coxl N-H2198 TAAACTTCAGGGTGACCAAAAAAT
cox? TL2-J-3033 TCTAATATGGCAGATTAGTGC

cox2-N GAGACCAGTACTTGCTTTCAGTCATC

1.3.2 JFAR S Pz

PARIF NS0 G KA e o i, DA DR L
WPk, FIH MEGA v11 f# B A TE R ER, If
Xt 8 i A7 X b B V) RIS IE . 7E NCBI (https://
www.ncbi.nlm.nih.gov/) # 4 2 # #£ 17 BLAST Lt
X AR A3 A, B T e B 15 A T i 1Y)
H ey A B, FH BioEdit H % Clustal W Xt | Bt
FNHATZEIF IS, H XI5 7 50 W i Ao
ORI (3 I U S 7|2 1S S o K e
HA 2530 510GE

FIH MEGA v11 X80 B EE L A . PRSF A
MR FAME RN . AEALE . B
A BT . LB (transition, Ts). Hii% (transver-
sion, Tv) LI} Ts 5 Tv BIUE (R (B) #1007, 1E
DAMBE v7.0 " EAT B A A A o A, AU
AR RS EA ARG KB ES . FIH DnaSP
v5.10 X 3 Py 8 AT B B 40, AH TR 31 H
T8 145, HIBRHARARE P G 8 pAs A, 7F
Seq. Analysis "1 25 J7 51 B H J2 5 15 21 40 AR
A, USERiGEHTER,

1.4 Wpkhsr+5tE

i FH 3T 5t/ 15 25 ) Automatic Barcode Gap
Discovery (ABGD) J7 7% Fl1 5 T# 4 FP ) Bayesian
Poisson Tree Processes (bPTP) J7 ¥: X} JU B 4 o )
WATRE , IEAT o S8R E S S T

(molecular operational taxonomic units, MOTUs)
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X575 KEMEEA RS AR . RAE . B
UMM ARGE K BIES, UIAE cox]l Fl cox2 FEH
RFBoEmEH TR S faE R R e, N
O T B A BRI 4, 2 R e ik
PR LR B AG RP S AT AT o B TR Y 51 38
it DnaSP v5.10 53545
1.4.1 ABGD 4t

BRI ILR 20 )R 20 2% cox] PAAEHIAI 25
% cox2 G5 b A% 3] ABGD 1EZ M ol (ht-
tps://bioinfo.mnhn.fr/abi/public/abgd/abgdweb.html)
AT M. WEMNZEFERE (PH), HEK
{EL (Prmay) 4 0.100, e/ IMEL (Pyi) 24 0.0015 25X
B E N 10, MBS 1, Nb bins 2 20,
3 W BE £ Jukes-Cantor (JC69), Kimura 2-P (K80)
F1 Simple Distance 3 FhiE 25 AL THIFPRI 53
1.4.2 bPTP /37

Z: PhyloSuite 3% 14 ' #Y ModelFinder i1 &,
cox] Fl cox2 MIA% 1 PR A Rl B A 1 O HKY+
F+G4, BRI SCH4 A 3] Mrbayes, 5B SECH
200 JifX, 4 100 fCHUEE 1 Wk, SR AW (Xy-
lotrupes beckeri) HAHMNEE, AN RZE LT
#f (Bayesian inference, BI), #A4#1 BI 7£ Figtr-
ee HIEFE rooted FEI 5, FRAF A .nex XM, 238
2 bPTP 7k Wi (https:/species.h-its.org/ptp/), My
tree 13 N rooted, No.MCMC generations >~ 100000,
Burn-in & 0.1, Outgroup taxa names 1\ & i A 7h
BEARR, Mg M BASEL, fihasR, a6
B B R[] — 4

ZRE5 SR

2.1 JEARHIE

ZILRIEE, mARTTILH X LR &R R R
AR ATt R At (45 k). BB A (13 3%)
MEFHFILERESEM (79 K)3F (& 1), 3FILES
oA AR E T A A | B B
S AR HTRRET A AT TR T A AT A s
AT I LR TR | A S R T A 2 o
TS . IS e R, MR A ARk
FNEIAS R 5 RV ZRREAR 5 X G, 5 %
JEFEIR
2.2 SRR AR KL RIREAE
2.2.1 DNA J75IBgHE 4 A%

XPIURR 4 fo )@ R AT 5 DNA (W4, Jf

R
R

T al fla2 ANJCERAf; bl b2 HUURAE, ol flc2 WEF
TR,

Note: al and a2 are E. gracilicornis; bl and b2 are E. hardwickei; c1 and
c2 are E. sukkiti.

1 3MAEEEREER
Fig. 1 Dorsal habitus photographs of three
species of Eupatorus spp.

X AH G EE PR AT By D) DFHE AL IE , 375 cox] F
cox2 FERFHN 137 2% cox] FLIR T B IE K
M 604 bp, fRSEA S 5344, AR 70 4,
AT 68 4>, HENA 215 AL T, G. CHi
FERY S SR 0h 29.35% ., 36.58%. 16.82%
1 17.25%, A+T BHERYT-3 & 8K 65.93%, I
FET GHC W & i (34.07%), RILH B &
) A+T BRIEAw A ME o cox2 JE PR 9] ) i i <
h 673 bp, PRSFALE 614 4, AESA A 59 4, &
AN 554, ABAMA 41D AL T, G, CH
S5 0 Bk 34.78% . 36.70%. 12.07%
1 16.44%, A+T AT 550 71.49%, W
FET GHC & & (28.51%), KIMHEH R
MY AT Bl O fo 1 o
2.2.2 RH WA # o Hr

cox] FEHFHN ) REH K 9.12, cox2 KK F5
B RAEN 13.17, FEA A% R 5 2 8 [m] SO
e, Fe¥rZ R ATE TT F1AA ZI[H), Hiffe £ 2k
AT AT ZIH], CG Fll GC RYERHLAAR Jy 0, Pl
AR [B) 38t 44 5 2 ST RE i, A e A A4
SFp kA, (AR TS 40, FLRERE IR Y 4E
£, B EGA RN AE, Ii 7822 R85
R, RAERUDN, fefuaTifn, FEit, WEH
HF R T4 . HOLMQUIST Z52A i3 AN Ilf
FUEZ R 0.4, ARBE5EH, 2 HP P91 5 s 4
B RAEHRT 04, WLHRERZLBHEL,


https://bioinfo.mnhn.fr/abi/public/abgd/abgdweb.html
https://bioinfo.mnhn.fr/abi/public/abgd/abgdweb.html
https://bioinfo.mnhn.fr/abi/public/abgd/abgdweb.html
https://species.h-its.org/ptp/
https://species.h-its.org/ptp/
https://species.h-its.org/ptp/
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2.2.3  FE ORI B 3o A% 2 85 o A

AR A AT 4 R BN . cox] Fl cox2 Fi&
R ARIME AL TG FHE, H P<0.05, KT
BAIRFNEARE, BARENRERERFS,
A THERGELTW . coxl FEP F-E b ] 5t
EFE BN 6.75%, J&Fh T3t L I B (0.52%)
(1) 12.98 1% 5 cox2 Fk PR 11 °F- 35 o (1] 35k 1% 5 Oy
4.52%, JEFRNF-ERIGIEE (0.49%) 1 9.22 f% .
Foft PSP X5t A5 R B 38 /N T 1%, T (] SF- Y st %
B HIR T 2%, 56 Fh N5 FbE B L B R Y
“10 fi5 B EE A Y, cox] Fl cox2 H T VE Ay 2 58
TR 4R ) DNA £&9E465 .,
2.3 FaTitE
2.3.1 ABGD X545

XTFEASEA T ERAS AL 34T, S BRI AR )T 51
JE93] coxl WIEAAERL 20 1>, cox2 MOEAAERY 25 4~
cox 1 BREHLF B w1 aA R 25 SR e aats U1 o) 2 SR
faE, BEHL P=0.0077 (W] LAHRIE R ABGD ¥
FhFUELE R (32 3), ABGD 43H7¥F 20 45 coxl 4%
RIFEGI%1 434 3 4> OUTs, 5B 28220043 (4 4 i
BOHAT. OTU-1 AL &4, OTU-2 i
JURA AN, OUT-3 hEH ILBEAAL (% 4).
X} cox2 BAERIFTH R LA K] o2 SR B U 4] o3 445
HFEE, TEHL P=0.0010~0.004 6 [ LA HE I Ny
ABGD Y Fp A 25 5% (3 3), BT ANRIBIALY) 2
Flk] 2305 AG RS 3 4~ OTUs IR 51 A 4H A%,

R —2, AT URZHX 3 4> OTUs YEN LR 4
foJ® ABGD R /45 5% . ABGD Z3#Hrkt 25 4% cox2
FAERUFESIRI SN 3 4 OUTs (35 5), SIEAR%K
LA cox FAAE IR A3 S5 R R A2 . FE cox2
AR R b, B S SRR E LR AR
(ZTS15, ZTS16, ZTS17. ZTS18, ZTS19) F14
TR 4Rk 14 OTU, OTU-1 f4it B4
faMEFH IR A4, OTU-2 Mt 4 md
., OUT-3 HERE LR E&AAM.
2.3.2 bPTP 73#7

FET bPTP 71, 20 4% coxl BAA5RIF5 4k %)
438 104> OTUs, 25 4% cox2 BAA% BRI 5 9% %) 4
18 4~ OTUs (K 2~3), T coxl [¥51, HURS:
ta ks> M 4 4~ OTUs (OTU-7. OTU-8, OTU-9,
OTU-10), LR & fpkl53-4 1 4> OTUs (OTU-
1), ZHIJLBRE A5 R 54 OTUs (OTU-2,
OTU-3. OTU-4, OTU-5, OTU-6), #£T cox2 ¥
H, HLRAR S kR IUR el 74
OTUs (OTU-9, OTU-10, OTU-11, OTU-12, OTU-
13, OTU-14, OTU-15), MILER & fapikl ok 3
A~ OTUs (OTU-16, OTU-17, OTU-18), &t
B 4 fa W R 4 9 104 OTUs (OTU-1, OTU-2,
OTU-3, OTU-4, OTU-5, OTU-6, OTU-7, OTU-8,
OTU-9, OTU-13), bPTP J5ikAyX/r4h Fam K+
TEAZZR 0 VAL, AAAE I B FE R A3 o

=3 ETFLRRIK cox] F cox2 [F%)) 3 FhiE B4 RIAY Automatic Barcode Gap Discovery (ABGD) 4f% 5345 R

Tab.3 Species delimitation results of ABGD based on three distance models of mitochondrial cox! and cox2 sequences

FE wit| 1145 M Z 55848 (P) prior intraspecific divergence
gene model partition 0.0010 0.0017 0.0028 0.004 6 0.0077 0.0129 0.0215 0.0359 0.0599
3% recursive — — _ _ _ _ o _
1C9%6 N
U initial 4 4 3 3 1 _ _ _
34 recursive _ _ 4 _ _ o o o
coxl K80 L
I initial 6 6 3 3 3 3 _ _
319 recursive — — _ _ _ _ _ _
Simple Distance e
YU initial 3 3 3 3 3 1 — —
39 recursive — — — _ _ _ _ _
JC96 N
U initial 3 3 3 3 2 _ _ _
39 recursive _ _ _ _ . _ _ o
cox2 K80 . o
Y1 initial 3 3 3 3 2 _ _ _
319 recursive — — _ _ _ _ _ _
Simple Distance . o
YI4E initial 3 3 3 2 2 _ _ _

T FORIZBEAEE A vh RS BT IR R 2 45

Note: “—” indicates that the model was not computed or yielded no valid delimitation results in the recursive analysis.
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® 4 BETERIK cox] FHINARERBHFA ABGD XI3FHLER

Tab. 4 Detailed division results of Eupatorus specimens by ABGD based on mitochondrial cox! sequences

LA A e
OTU number of haplotype
haplotypes
Hapl-10 (ZDX1. ZDX14. ZDX17. ZDX20. HPX2. HPX5. HPX6. HPX7. HMX1. HMX3. PTX3. PTX4. PTX5.
. 10 PTX6. PTX7. PTX9. PTX11. ZDX2. ZXD3. ZDX4. ZDX6. ZDX10. ZDX12, ZDX21. ZDX5. ZDXl1.

ZDX16. ZDX18. ZDX19. ZDX7. ZDX8. ZDX9. ZDX13. ZDX15. HPX1. HPX4. ZDX22. ZDX23. HMX2.
PTX1. HPX3. PTX10. PTX2. PTX8. PTX12)

2 4 Hapl1-14 (ZDC1. ZDC2. HHC3. HPCI. HPC2. HHC1. HHC7. HHC2. HHC4. HHCS5. HHC8. HHC9. HHC6)

Hap15-20 (ZDS1. ZDS3. HPS2. HPS3. HPS4. HPS5. HPS6. HPS7. HPS8. HPS9. HPS10. HPS11. HPSI2.
HMSI1. HHS1. HHS2. ZTS4. ZTS5. ZTS6. ZTS7. ZTS8. ZTS9. ZTS11. ZTS13. ZTS14. ZTS16. ZTS17.

ZTS18. ZTS19. ZTS20. ZTS21. ZTS23. ZTS24. ZTS25. SLS1. SLS2. SLS3. SLS4. SLS5. SLS6. SLS7.

SLS8. SLS9. SLS10. SLSI1. SLS12. SLS13. SLS14. SLSI15. SLS16. SLS17. SYSI. SYS2. DTS1. DTS2.
DTS3. DTS4. DTS5, DTS6. DTS7. DTS8. DTS9. DTS10. DTS11. DTS12. DTS13. SBS1. SBS2. ZDS2.

ZTS10~ HPS1. HMS2. ZTS1. ZTS2. ZTS3. ZTS15. ZTS22. ZTS26. ZTS12)

FT5 BETEHNIK cox2 FHNAEEREERBBEHK ABGD X3 iE4HER

Tab. 5 Detailed division results of Eupatorus specimens by ABGD based on mitochondrial cox2 sequences

Py r—
L REIE Vs e frl
OTU number of hanlotyne
haplotypes plotyp

Hapl-11 (ZDX1. HPX2. HPX6. HPX7. PTX4. PTXS5. PTX7. PTX9. ZTS16. ZTS17. ZTS19. ZDX2. ZDX3.
ZDX4. ZDX6. ZDX10. ZDX12. ZDX21. ZDX5. ZDX11. ZDX16. ZDX18. ZDX19. ZDX7. HPX3. ZDX8.
ZDX22, ZDX23. HMX2. PTX1. ZDX9. ZDX13. ZDX14. ZDX17. PTX6. ZTS18. ZDX15. HPX1. HPX4.

ZDX20. HPXS5. HMX1. HMX3. PTX3. PTX11. ZTS15. PTX2. PTX8. PTX10. PTX12)

1 11

2 5 Hapl2-16 (ZDC1. ZDC2. HPCI1. HPC2. HHC1. HHC7. HHC2. HHC4. HHC5. HHC8. HHC9. HHC3. HHC6)

Hap17-25 (ZDS1. ZDS3. HPS1. HPS3. HPS4. HPS5. HPS6. HPS7. HPS8. HPS9. HPS10. HPS11. HPS12.
HMSI1. HMS2. HHS1. ZTS1. ZTS2. ZTS3. ZTS4. ZTS6. ZTS7. ZTS8. ZTS9. ZTS10. ZTS12. ZTS13.
ZTS14. ZTS20. ZTS21. ZTS22. ZTS23. ZTS24. ZTS26. SLS2. SLS3. SLS5. SLS6. SLS11. SLS13. SLS14.

3 ? SLS16. SYS1. SYS2. DTS1. DTS2. DTS3. DTS4. DTS5. DTS6. DTS9. DTS11. DTS12. DTS13. SBSI.
SBS2. ZDS2. HPS2. HHS2. ZTS5. ZTS25. ZTS11. SLS1. SLS7. SLS8. SLS9. SLS12. SLS15. SLS17. DTS7.
DSJ8. SLS4. SLS10. DTSI10)
g e R &
N B HUJCPRR 4210 E. hardwickei S P
Dy S o S S
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