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Abstract: [ Objective | This study reports a newly recorded species of Styrax L. in China: Styrax benzoin
Dryand. Morphological descriptions are provided for the field identification of this species. They also offer
valuable references for understanding the phylogenetic relationships of the genus Styrax, as well as its
development and utilization. [ Method | Preliminary identification was conducted through field surveys,
specimen comparisons, and literature reviews. Leaf samples from vouchers were examined via scanning electron
microscopy (SEM) to characterize indument types on abaxial leaves.Finally, the complete chloroplast genome
sequencing of this species was carried out. Combined with 28 chloroplast CDS sequences of Huodendron
Rehder, Symplocos Jacq., and Styrax (Benzoin genus) available on NCBI, a phylogenetic tree was constructed
to verify the identification results at the molecular level. [Result] Styrax benzoin shares morphological
similarities with S. argentifolius H.L.Li, including evergreen habit, oblong leaves, and rare scalelike stellate
hairs on the abaxial surface.Key distinctions include: in terms of morphology, S. benzoin has globose fruits with
obtuse apices, cupular calyx remnants, and thickened pedicels, contrasting with the ellipsoid, apiculate or
short—beaked fruits of S. argentifolius;In terms of micro morphology, S. benzoin exhibits white or brown, densely
stacked scalelike stellate hairs, whereas S. argentifolius displays silvery—white, sparsely appressed hairs.
Phylogenetic analysis reveals S. benzoin and S. argentifolius form a clade with S. chinensis Hu & S.Ye Liang and
S. suberifolius Hook.& Arn., supported by high bootstrap values.[ Conclusion | Morphological and phylogenetic
evidence confirms S. benzoin as a new Chinese record. Styrax benzoin and native Chinese species (S.
argentifolius, S. chinensis, S. suberifolius) all belong to ser. Benzoin under sect. Valvatae (characterized by
valvate corolla) , serving as a major evergreen clade within the genus Styrax.This clade, along with ser. Cyrta
under sect. Styrax (defined by terminal inflorescences ) , constitutes the primary taxonomic divisions of Styrax.
The study distinguishes S. benzoin from S. argentifolius morphologically, updating its geographic distribution,
and providing field photographs and voucher specimens. This discovery enriches Chinese Styrax diversity and
advances taxonomic research on the genus.

Keywords: Styrax ;new record ; Styrax benzoin ; Styrax argentifolius
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PUAETULVG AR R 2FM AR 2EBR AR (JXAU) LA VU bR A4 (1BK) o
1 MHRERE
1.1 EEEHAR

Y E BERHIR T A0 R AR AU AR AR (BL13950, JXAU) M 450 8 A BB WA B4 RHE |1 B 22 B &
(BL13950, JXAU) R it 22 B 7 (234, IXAU) PR AS . FLBEWEE AT 2D B8 0y - AR A - BCT ezt v,
T AR 2= Fe K 2R, B4R B /N2 N 0.5 emx0.5 em F/NER I Fr | 204 SR A AL 3RS , T4
Berh TR ARG
1.2 RHELKEZESH
12,1 HALHHEEE

B[R B 73 F ORI BF AR B2 IS S i T 1R T -20 “COKF th RAF I S B o & B AT A
X2z B @ 55>, B NCBI (https://www.ncbi.nlm.nih.gov/) I F EHH TAR R4 & 8 W58 0 HAh 2

1 HRKE

Tab.1 Source of materials

F'5 No Fhi 4 Species GenBank % 5t 5/45 75 GenBank accession No./Sample No.
1 N2 B 7 Styrax argentifolius P(276582.1
2 [ 22 5 7% Styrax benzoin BL13950
3 ¥ -2 B Styrax suberifolius MZ285747.1
4 R A2z 3 75 Styrax chinensis NC_057967.1
5 W 42 LT Styrax agrestis MZ_285735.1
6 il % B Styrax finlaysonianus PQ276585.1
7 4 J 2 AT Styrax rhytidocarpus PQ066665.1
8 TR 7 Styrax calvescens MN560141.1
9 B % B Styrax formosanus NC_065128.1
10 FE LA Styrax confusus MN560142.1
11 FEZRAE Styrax dasyanthus NC_050646.1
12 I AETE Styrax faberi MN335255.1
13 WFEH] Styrax japonicus NC_047429.1
14 ZEI L B A Styrax wuyuanensis NC_053928.1
15 EEES Styrax hemsleyanus MN733525.1
16 7595 % A7 Styrax odoratissimus MN368610.1
17 K4 B FF Styrax macrocarpus NC_049107.1
18 Wi i42 B Styrax serrulatus NC_065126.1
19 AL Styrax obassia MN560143.1
20 Wi % A Styrax tonkinensis NC_059761.1
21 422 8 7 Styrax rugosus NC_065130.1
22 LI % BT Styrax perkinsiae MZ_285734.1
23 "R B Styrax buchananii P()276583.1
24 Styrax ramirezii NC_041138.1
25 Ui L 2 #T Huodendron biaristatum NC_041132.1
26 P12 #] Huodendron tibeticum NC_053899.1
27 B AE I Symplocos ovatilobata NC_036489.1
28 H A A48 Symplocos paniculata MG_719832.1
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B 1 B & Symplocos Jacq. B9 4L 111 L Symplocos ovatilobata Noot. 5 H A< H # Symplocos paniculata
(Thunb.) Miq fERNIMNERME R G L B . PRI 1.
122 FIRBRAF AR A AL

ARFFER B R CTAB VAR B DNA™Y, IFH BN BH E e rl DK AT B ik A I . B IS REAR 1A 2=
KA AR BORRHE BAA FRA w) AT i A 4 BE P 20 7 . FE A58 22 Tllumina NovaSeq 6000 15 3 £ 1]
¥ & 2T S 0y, 52K A 150 bp, DLAR 15 5 UR BB (Raw reads) o UCE 4R B s /5, 28 8 B
FastQC™Hl Trimmomatic 0.39 4R AF HEAT BT H2E 6], BT BR 2 A2 B4R e 41, DI A 2] 8 o ek 9355 17 e 4710 40
i (Clean reads) , A J& 2243 B (HOFEAS o
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PRELA 20 (plastome ) , 45 57 51 i ok Bandage 1 AT MRAL ; 22 )5 78 NCBUEUE FEHEA TP 1) HUX , ARAS AR
B, - B RE 4 3 AR SE PR 4 3 8 RIS AR 7 37 i A 31 CPG AV AS2 7E 2R T H (http://47.96.249.172:16019/
analyzer/annotate ) HEA T 1ERE, I TF s MR AH A5 B, Bl Geneious Prime 2025.0.3 4 Fah i 1E ; fx
J HETE RS i A F PhyloSuite 2117 22 )7 91 LU X S R G0 B A A o A BIF9E R Tome KARISA 12
(maximum likelihood , ML) #4 # 2 4t & & M , Il 1 Ultrafast Bootstrap ¥ £ 7 1 000 YK 8 & 58 1A 74 1] 55
PEP B2 fiH Figtree V. 1.4.3 54455 AL 204 T AT AR A AL 2E

2 HEBRELH
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ASFoft 55 HR 22 B A O R BRI R MR B AR, B D0 R T (R R R R R S
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AENJEZE QA BRI 2 B A s C~F BN QAR I BOR S 5 G~T AR 22 B I SR 5
A : Styrax benzoin;B:S. argentifolius ; C—F:leaves and fruits of S. benzoin; G-] :leaves and fruits of S. argentifolius.
K1 ERREZ B S22 A LX)

Fig.1 Morphological comparison between Styrax benzoin and S. argentifolius
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173 2 B R IRBWR A 0, HARB S PR K BO B, K2R B 7 B8 o 5 230
mAEWILFER.

det H WD | mag O | spot + et [ spo
3.5 Laboratory of wironment . M | ETD | 10.00 kv | 5.2m 3.5

A,C:EPEEZ A S. benzoin; B, D 4R IM% B S. argentifolius
K2 B2 B A SR BT AR E

Fig.2 The stellate hairs of S. benzoin and S. argentifolius

ETD | 10.00 kV | 53 mm | 400 x Laboratory of Nuclear and Environmen

22 REEABFHERSW

EIVRE 22 S A A% R 20 P 51 B2 Ol 158 139 bp, BT CDS A AL R G0 & B R 4521 s (1813)
ZRFRE DR AR, Y B AR L B4 A% B 75 (Styrax chinensis Hu & S. Ye
Liang) Fl# 22 B 7 (Styrax suberifolius Hook. & Arn.) BAE— K37, H AR & ZRFHR(LP=79%) , % 4
Yo 4 7 (ser. Benzoin) 51 o ENEE 22 57 AR M- 22 A 3L R — SRR AR B i 20 32 (LP=100%)
R BAT B R G R R
2.3 rERAE

B s ——ENEE 2 B A (K 1 K 4 A 5)
2.3.1 X #KFHE

E[J i %2 B FF Styrax benzoin Dryand in Philosophical Transactions of the Royal Society of London.t.12.77
(2) :308.1787".St. benzoé BL.Cat.6.1823; St. benzoin Roxb.F1.Ind.415.1832; Lithocarpus benzoin Bl.ex Royle.



543 BRI B A BN B B A —— P 2 & B — ik -+ 1009 -

111.261.1839; Plagiospermum benzoin Pierre.F1.For 4:260.1889; Perk in Pfl.R.30:59.1907 ; Steenis.in Bull.].B.
B.I11.12:228.1932.Steenis.in Flora Malesiana.1(4) :50, 1949; Svengsuksa et Vidal in Flore du Cambodge, du
Laos, et du Viétnam.26:145-195,1992; Ho P.H.in An illustrated flora of Vietnam.1:659,1999; Kress et al.in
A Checklist of the Trees, Shrubs, Herbs, and Climbers of Myanmar.pp.378,2003; Newman et al.in A Checklist
of the Vascular Plants of Lao PDR.pp.342.2007. Type: Indonesia, Sumatra, 1784, Mr. Marsden & F.R.S s.n.
(BM000641350, holotype ).

100 Styrax argentifolius PQ276582
79 [—': Styrax benzoin BL13950
100 Styrax chinensis NC057967 Ser. Benzoin

Styrax suberifolius MZ285747
Styrax dasyanthus NC050646
Styrax faberi MN335255

Styrax japonicus NC047429
Styrax wuyuanensis NC053928
Styrax calvescens MN560141
Styrax formosanus NC065128
Styrax confusus MN560142
Styrax hemsleyanus MN733525
Styrax odoratissimus MN368610
Styrax agrestis MZ285735
Styrax finlaysonianus PQ276585
Styrax rhytidocarpus PQ066665
Styrax macrocarpus NC049107
Styrax serrulatus NC065126
— Styrax obassis MN560143
L— Styrax tonkinensis NC059761
Styrax rugosus NC065130
Styrax perkinsiae MZ285734
Styrax buchananii PQ276583
Styrax ramirezii NC041138

100

100

Ser. Cyrta

100

100

Ser. Valvatae

100 —— Huodendron biaristatum NC041132
[ — Huodendron tibeticum NC053899
100 [—— Symplocos ovatilobata NC036489

Outgroup

[S— Symplocos paniculata MG719832

2.0
K3 T ENRE L QA RO AP B SR CDS e S A ) ML

Fig.3 Phylogeny tree constructed based on chloroplast CDS sequence of S. benzoin and its related species
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Fig.4 Type of Styrax benzoin Dryand.
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A:Voucher specimen of S. benzoin; B: Holotype specimen of S. argentifolius.
K5 BN QAR AR 2 AR A

Fig.5 Specimens of Styrax benzoin and S. argentifolius
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