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Sophora elongata, A New Species of Leguminosae

LIN Wenjun!, FU Houhua', LIAN Hui?, TU Xiongde!, CHEN Shipin!"

(1. Forestry College, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2. Fujian Forestry Survey and Planning Institute, Fuzhou 350001,

China)

Abstract: A new species of Sophora (Leguminosae), S. elongata S. P. Chen & W. J. Lin, was found in Wuyishan
National Park, Fujian Province, which was most similar to S. flavescens in morphology. Their difference between
the two species was that the plant was short, the raceme was 40 cm, and the calyx was 2 mmx3 mm. The
phylogenetic tree constructed based on three nuclear DNA fragment combinations (ETS, ITS, SQD1) and four
chloroplast DNA fragment combinations (matK, rbcL, rpl32-trnL, trnL-F) showed that S. elongata had an
independent position on the phylogenetic tree, which supported that S. elongata was a new species of Leguminosae,
but its phylogenetic position was independent and there was nuclear-cytoplasmic conflict, presumably due to
ancient hybridization or incomplete phylogenetic sorting.

Key words: Sophora elongata; Leguminosae; New species
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lo IEITRFSE | FERERESHEFRAEE, 560 T &
GJRE T, KINEPE RS K E WAL B ST,
TEASFHE ST GME BN Fit, #eizfs
S ER, RIEZMIET KRR, M
NP5 S (Sophora elongata S. P. Chen & W. J.
Lin)o A5 2CFR A 0T AR R 22K 7 Bt B A A
ALEFIFC).

1 BPRIATT %

1.1 ESFENE

F 2022 47 A% 2023 4 6 HEREILERA
| 122 Aoh AR PR B JFL T 9 AN AR I SRR AT R S M 2%,
TSRS YE AT A S 50E, B AL
TS ZRN S YEIATE S FARE . 51 TIES
FHELCO 7 2. [ BB SRR T SOk B Rel,
1.2 RERBEHT
1.2.1 DNA #2580, FP o4 s A

2022 47 H, FERFAMREZA B S i 4
g1, A B A B S 7 RO RE B R TR AR AT, FREX
0.3 g FT#EM: J, 48 Plant-MiniKit (Qiagen., CA.,
USA) R SR BURE i DNA S 1%38 I8k B
PR IISEEL ¥ DNA 40K EE . XF 3 54% DNA
BX(ETS.ITS.SQD1)#1 4 Z&H-2¢4k DNA F Bt(marK.
rbeL rpl32-trnL trnL-F)it47 PCR # $ F00 %
PCR 5|#)#1 PCR I/ % & Z I Liao EB1WH5T .
T34 J5 1P 538 BN AW o8 w) (R R EE BRD 347 DU
1.2.2 KGR B M5

NTIHRFTZMM ARG K ENE, S Liao %P
PIEEFL, KA IZMTEN S S EEY 60 A
PRAN 5 AR 2Rk DNAL 1% DNA 751
TR R G B W o 0 FSHEFE A AZAIE I GenBank
FR T EVEME B W 1.4 H 5 MAFFT
v7.490 43 Lb & B, S A8 R A TrimAl 1.2(8)
H 3l 2% bk L AN G 1) X 3. 8 FH 4K 4 PhyloSuite
v.1.1.16 23 HR BRI SR fEZ DNA FBUAHL AP, i
FH %44 1Q-TREE 2.0.3. PAUP on XSEDE 4.a165 Al
MrBayes 3.2.7 73 A4 i i 44k DNA JFr BeZH -6 A%
DNA J7 B4 A s KA AR 15 (maximum  likelihood,
ML). # KT8 211 (maximum parsimony, MP)F 1 -
Wik (Bayesian inference, B R K EM . ML R4t
RE W BRI A ) IQ-TREE K&l i) i FEA R AE g
WA R B i 7Y, KM Bootstrap ik, HEE A

RECR 2 000 R, HARZSHIRBRIMEN, MP R
ik B MEH B R IR SO E L, A
B B EAT RS ML B, MR EES
1000 X, ZSGHEIAIFEMER 1000 REE K H R
For i, BI &40k & W AEFH MrModeltest 2.4 11
SR AR, AR B R AL MrBayes 3.2.7
IZAT 10 000 000 1%, 4 100 AREUEE 1 %, &FEH0
25% B SRR IE IS B F B IRAS , LIRS &0 31 a
/ﬁﬂ%g[w—lﬂo

2 SR

2.1 JBARZESHT

R SE SR, 5ESHXATETRT KA
40 cm (vs K& 15~25 cm); 7N 3~12 Xf (vs 6~12 %F);
RS = MR (vs o) HFTESFRHIER X 5
&
22 BTFREREHIT

3 M% DNA F B A(ETS. ITS. SQDI1)ELX}
Ja I A& 1132 bp, o 392 4N(34.63%) 42 7] A2 4L
R, 329 1M(29.06%) 2 T8 2015 B o 4 NSk
DNA F By A (matK. rbeL rpl32-trnL. trnL-F)LL
X JEKEEN 3207 bp, HH 487 M(15.19%)7E Al 4%
AL, 335 AM(10.45%) 72 A 2015 BAL (K 2). T
3 MZ% DNA R B G EM RS K BER(E 1: A)
AL, SESEA N 8 NS, X 8 M3 Liao
LB AR —8, HPKFESNMT Clade A
I3 SCIERR, AHSCFRRRAE(35/351-). T 4 sk
& DNA F B ARG R BB 1: BRI, %
Z & 50 N 8 N3, 5 Liao BT 72 AR [F A2
Echinosophora koreensis 5 MY 17 35 M2
f7T Clade G &, (HICRFHREK(96/40/0.51). £
S B K9 3, 5 Clade D/E/G/H T i ik
Y, HEFERIRK, I H ML 5 MP. BI BA7ZAE R
R (53/~/-)» MP Fl1 BI # 5 1% DNA J B 2H &4 4
RGEREWM B, KFE ST Clade A 7 3CHEH
(56/0.81). T 1% DNA F Bt At 484k DNA F Bt
MWRIMNARZKEW, EREHKTESZE D
MR, (HHRGKE M EANKIEE, FEZR
WO, HEMZ BT 2 AR B A A Ry
EFEW.
23 KFES Hiih B 23

Sophora elongata S.P. Chen & W.J. Lin sp.nov.
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Type: CHINA. Fujian: Wuyishan National Park,
Growing on both sides of the mountaintop road, elev.
ca. 653 m, 27°39'54" N, 117°56'40" E, 24 July 2022,
LIN Wenjun, Chen20220724 (holotype FJFC).

Description: Herbs or subshrubs, 0.2-0.5 m.
Roots fusiform or cylindric. Stem cylindrical, pilose
when young. Stipules lanceolate, acuminate, 3—5 mm.
Leaves imparipinnate, alternate, up to 25 cm; leaflets
7-25, alternate or nearly opposite, papery, elliptic,
ovate, or lanceolate-linear, 24 cmx0.5-2 cm, base
cuneate or slightly cordate, apex obtuse or acute, gray-
white hairy abaxially, margin entire; midrib obvious
abaxially; petiolule inflated at base, pulvinus brown to
dark brown. Racemes terminal, up to 40 cm; flowers
many, widely spaced; rachis and peduncle hairy. Bracts
linear, hairy, ca. 2 mm. Pedicel ca. 7 mm, joint at top.
Calyx campanulate, light purple to purplish-brown,
calyx tube concave towards hypanthium, ca. 2 mmx3 mm,
pilose; lobes 5, widely triangle. Corolla white or light

®1KFPES, WS, BTSRRI

yellow; standard obovate-spatulate, white, ca. 6 mmx
5 mm, apex concave, base circular or slightly concave;
wings slightly longer than standard, light yellow,
oblong or ovate-oblong, 1-auriculated at base; keel
longe, yellow, obovate, ca. 8 mmx=4 mm, 1-auriculated
at base. Stamens 10, (glabrous?) slightly fused at base.
Ovary subsessile, hairy, many-ovuled; style slightly
curved; stigma hairy. Legumes 7—15 cm, constricted
between seeds, curved, sparsely pubescent, dehiscent
along both sutures when mature. Seeds 1-3, long
ovoid, slightly compressed, Fl. May—Jul; fr. Jul.—
Oct.

BABOEHEAR, & 0.2~0.5m. EMWEK, Jitk
BRI . ZRAAE, WEGEEE, Lt
FEMERIE, Wi, K29 3~5 mm. FECPPREMH
A, Kk 25 ems NI 3~12 %, HARBGERAE, 4%
Jiz, ST I 235 E, K 2~4 em, FE 0.5~2 cm,
Jedin BAEA, FITRILEGR O, K
BT, &% WEPIKEREL, iRk

Table 1 Morphological comparison of Sophora elongata, S. flavescens and S. franchetiana

RHE K& B ¥
Character S. elongata S. flavescens S. franchetiana
AE3ESY Life form BRI HEAR Herb or subshrub — FEAE{IH#EAR Herb or subshrub WEARS/NFA Shrub or small tree

5~23

WHETE . BRTE 44T
Elliptic, ovate, or lanceolate
2~4%0.5~2

BEHRETE, K49 3~5

Lanceolate, 3-5

/N4 Number of leaflet
HJ% Leaflet shape

I H K/ Leaflet size (cm)
FEM Stipules (mm)

11~23

WEETE . ORTE. BT B PEIRETE
Elliptic, ovate, or lanceolate
3~4(~6)%(0.5~)1.2~2

PEPIRETE, K27 6~8

Lanceolate, 6-8

9~13
EDNS RV AT RN S A
Elliptic-oblong or ovate-oblong
3~4x1.5~2

Bk, K24

Subulate, ca. 4

1£/7 K Inflorescence length (cm) Up to 40 15~25 ca. 6
1EBEKJE Pedicel length (mm) ca. 7 ca. 7 ca.5
K/ Calyx tube size (mm) 2x3 5%6 2~3%x4~5
3§ Standard VLIS 2hc i B8 A R St (R B2 (B 00T
Apex concave Apex rounded or retuse Apex obovate-oblong or orbicular
FLIEHE HER=MIBRE TH JLEH
Auricles of wing petal Shallow triangular pointed ear Absent ear Nearly absent ear
Fi-F40E Seed number (grain) 1~3 1~5 1, rarely 2 or 3
®2 BT RGRA G
Table 2 Statistics from molecular phylogenetic analyses
e 9 DRSS (EI-EE b g o B
DNA [X 15 AR H:Xjk[% Number of Number of G NS ﬁﬁ%a;ﬁ {*%}E@Z
. No. of Aligned . . . Consistency Retention
DNA region variable informative Tree length . -
taxa length index index
characters characters
% DNA 44 61 1132 392 (34.63%) 329 (29.06%) 759 0.653 5 0.854 3
Nuclear DNA combined
2Rk DNA H& 62 3207 487 (15.19%) 335 (10.45%) 724 0.754 1 0.893 2

Chloroplast DNA combined
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4joi-— Sophora chathamica
S. tetraptera
S. microphyll

S. raivavaeensis
S. toromiro

64/54/0.51

S. griffithii
S, korolkowii

i S, exigua
. huamotensis

S, flavescens

. flavescens var. galegoides

43/30/0.6:

B Clade [ s
M Clade H
Clade G
B Clade F
. Clade E 99/~
B Clade D
B Clade C
Clade B
. Clade A

S. benthamii
n

S. tonkinensis va. polyphylla
S sp. Imz124

S. elonguta
L Ammopiptanthus mongolicus
*/’1|—£ Ammopiptanthus namus
99/50/% Sabweenia wardii

|L~E Muackia amurensis
M. hpehensis

S godleyi
S, tetraptera
S. longicarinattt

S. molloyi
8. fuvida

64/61/0.89

S. chrysophylla var

S. prostrata

98/81/0.96
S. macrocarpa 8-
8. fruseri

S exigua
S huamotensis
S flavescens — 98/4*
S flavescens var. galegoides —

benthar 88/99/0.99 —
zeri 81196/0.96 o0
43/43/0.59 46/~
[4/95/0.98
1 GomRsE 240-0-
-

:‘ 87188/

99/#*
66/70/0.74

Ammopiplanthus mongolicus — 96/97/%
Ammopiptanthus nanus 1—,% 4
Sahweenia wardii w50t

M amurensis — *
M. hupehensis

B 1 AT 3 M% DNA F By(A)M 4 24k DNA JB(BERS S B ARG . T m a8y 3oR B UREA BLERAMAR(A 9 ML [ E RME,
MP B E R, FEEMEE): — ML/MP BEAN BL W BSNS540 100 20 BLEIMEADY 1.00; 3Mr #4255 Liao U1

Fig. 1 Phylogenetic tree of Sophora constructed based on three nuclear DNA fragments (A) and four chloroplast DNA fragments (B). Numbers near the nodes

are bootstrap percentages and Bayesian posterior probabilities (BPML, BPMP, PP). —: Inconsistent between the topology of the ML/MP and the Bayesian

trees!'®); *: 100 bootstrap percentage or 1.00 posterior probability. The branch naming reference Liao et al.3].

RS, Mtz BEa., SREFuE, K
15 40 cm; 2 H(30~40 2%), Fbi; EFEEFTET
HEWR AT, BRI, #EXEE, K42 mm.
PR 7 mm, THEFESCT . TE2ER, REAR
K, R Mg 2B, K292 mm, 5849 3 mm,
AWML E, S-S5, WA, fbd a6
R TR, FOPIREEE, K 6 mm, % 5 mm,
Jevi MR, RN, BRI G, HERE K,
KETEEONRK R, HEEH 1 R =MERHE, W
N, S5HEK, 9 E MR T 2, wme,
RSP 2R AT, K 8mm, % 4 mm, HHEH
TEEEIR, HEAA 1 RREN =M HEE 10,
FEHMES . FHIELW, BREE0ORE, EH
HEth, MkzZH, HkARRnKE. XX, M

TR GR4E, S A OR R AS R BT, 245,
K 7~15 cm, BEAERELAL 1 om, IHEELTTELNK 2
W, AMT 13 Ko FKENE, MW, 1685
H—=1H; R7H—10H.
BHZHME P KR EK T2, Mok Har 4
NK 7T S (Sophora elongata S.P. Chen & W.J. Lin
sp.nov.)o KPS HEMURI THE A I L E K
AEFX N, AKTPHE WL TE LA (Pinus hwang-
shanensis)~ Afij(Schima superba). T X (Cycloba-
lanopsis glauca)¥t TR T o A X R AR
B, REEREGE . RTERREIABEAR, £
ZRHR, RAEREAR AR IR AE K. %0 B AT R
PINREE A R E A, ST HMBESER D,
HBUSRIINR S 4 5%
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Fig. 2 Morphological characteristics of Sophora elongata S.P. Chen & W.J. Lin. A: Habitat; B: Roots; C: Stipules and pulvinus; D: Plant and leaves; E: Inflo-

rescence; F: Flower (front and lateral view); G: Component of the flowers, composed of petals (upper left), calyx (upper right), stamens (ten of lower left), and
ovary (one of lower right); H: Legumes and seeds.
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10 cm S—

K3 KEWZ. A 2tk dRCRER. AN ATTE P (R AR B: FEA(ETHAMNIE L), C: e, Pl ) 3 (0 1) AN B 3R &) 4
B D WESS; Er MESS; F: FEEMAE] G FEHAIHAL; He SERAF T,
Fig. 3 Sophora elongata. A: Flowering plant, composed of roots (lower), leaves (lateral), and inflorescence (upper); B: Flower (front and lateral view); C: Petals,

composed of standard (upper), wings (lateral) and keel petals (lower); D: Ovary; E: Stamens; F: Anatomy of the calyx; G: Stipules and pulvinus; H: Legumes

and seeds.
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