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Taxonomy and Geographical Distribution of Linderniaceae in China
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Innovation in Mountainous Region [ Ministry of Education], Guizhou University, Guiyang 550025, China; 2 College of Forestry.
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Abstract: In this study, the authors reviewed past advances in the taxonomy and phylogeny of Linderniace-
ae, and summarized the taxonomic changes of Linderniaceae in China. And also analyzed distribution pat-
tern of Linderniaceae in China by collecting specimen information from the Chinese Virtual Herbarium
(CVH), National Specimen Information Infrastructure (NSII), Flora Reipublicae Popularis Sinicae
(FRPS), Flora of China (FOC), and China Checklist of Higher Plants. These results indicated that
Linderniaceae was mainly composed of the taxa of tribe Lindernieae and Stemodieae of the traditional Scro-
phulariaceae and the genus Cubitanthus of the Gesneriaceae, with a total of 22 genera and more than 220
species. There were eight genera and 43 species of the Linderniaceae in China, among which 15 species
were endemic. In China, Guangxi and Guangdong provinces had the most abundant species of Linderniace-
ae, while no species of this family were found in Xinjiang, Qinghai, and Ningxia. This study corrected the
generic circumscription and geographic distribution of Linderniaceae in China, which may provide a refer-
ence for further research on the taxonomy and biodiversity of Linderniaceae.
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J&IE H (Lamiales) & #¢ T P i KW H Z
— )z TR A L, 1998 AR P T R G
K E/NH” (the angiosperm phylogeny group) % F
NTRGEFMRES T APG RGN BB
APG N' o g F WA & 64 A A 416 AR, H
FEIE HA B 28K Bl (Plocospermataceac) . #F 75 B+
(Carlemanniaceae) , K # Bl (Oleaceae) . M4 #% 7
(Tetrachondraceae) . faf f3 f£ %} (Calceolariaceae) . ¥
B # Bk (Gesneriaceae) | A B} (Plantaginaceae) . %
2} (Scrophulariaceae) | %1 2 £} (Orobanchaceae)
FHEE R (Linderniaceae) &5 3L 24 MFL, B )5, Mo-
linari-Novoa " 45 & &% 54 F R Ge ¢ W5, 57
J& 2546 B} (Peltantheraceae) . Liu 8 5t T 4 {4k
DNA F Bt atpB.matK .ndhF . rbcL \rpsl6 . trnl-
F 5% DNA K B ITS.ETS ) R Ge 2 W 5%, @7 5%
i HA B (Wightiaceae) . Z L. JEIE HEE 26 TF.

£ % #} (Linderniaceae Borsch, Kai Miiller &
Eberhard Fischer) i Rahmanzadeh Z5! F 2005 4F
ST, P R A AT T R AT N B
K. PIEMEZ, EH RSB A AE 22 8 220 &
T2 O AR RN ROR , Hh 2R Y A2
FHBE nba b3, J2 b A% 48 b 25, A BT R 19 2h
R TR R R R R AE R
S50 T TUE O EE T AR IR L R B B AT
B3, EILAE B 4> T R G 2E A BE R RHE 1
T AT AR VR 2 AR G B G T 5L AR 4 ik
AR X E R FER R RGN KA T —E R, AR
WF5E it 2 P R AE Y )N Flora of China''
NG A A b 4 SO ep R OB A ROl S
S B EBOH T R G E AT AE R X b [ AR R
B Y KRBT T BEE IR A T b EACFE A
PR (CVH, https://www. cvh. ac. en/) ., H E H
Fhn A B IR & (NS, http://www. nsii. org.
en/) WECFFRAS 2 IF 20 A 17 b B BE R Y Y
o BR3P DU A b B R RV W O 2K 5 R
WERE RS %,

1 BRRR RS R

I3 T R G5 R WAL G 1 K SR (Scrophu-
lariaceae s. 1.) &£ REHF, H k= — B LAGAE,
T MK DNA R BRI RG2S R4 R . T LK
SRR 78 5 A FE, BBk SCZ 2L (Scrophulari-
aceae s. s. ) EIE B[ Veronicaceae (B 44 S 4 Rif
BT %) 4 BB AL KR BE (Stilbaceae) F 4 41 £E

RHEM RS ALK SRR A 5 oy B R
EiEF 5 B (Phrymaceae) . 11 fii] £ (Paulowniaceae) .
&N A BE A0 R HRE (Mazaceae) ZH 1Y APG
"5 APG 11" £F 55 % (Lindernieae) & T 4 Hif
Ft. Rahmanzadeh %7 25 5B 8 2% 545 F R4 %%
o4 B8 Fischer ™ B T4 4 % S BHY B 5K
IERAR T R RERL . B B ERE g S i R b
WA oy F 3R G2 BF 5 BT AE S5 APG T
APG IV R E R E TIRE A .

Reichenbach™" ff 7l @ 37 A 55 L A0 AL 75 £ 5
J& (Lindernia)—J& . Bentham"™" ¥+ 758 Y@ 16 &
J& (Bonnaya) . ¥t 5 J& (Vandellia ) . W] I ¥ &
(Torenia) 7 W & (Artanema) 55 & T /K )\ it
(Gratioleae), Ji # Bentham'™’ DA M &, #1622, 3
fa] VR SR 25 S 220 AR B Bk R S H I 2
I F K\ A B 5O % (Linderniinae) , A 45 &
SR JE U AL H R L W R L P B R R L B R
Curanga (M HEZ S )@ Picria R4 L E R E
J& (Ilysanthes) 5 U5 J& (Peplidium) /N AL )R
(Micranthemum) 1 %2 JH 5 J& ( Hemianthus) 10 4>
J& . /R4 Bentham™ X T £} %5 7 % 19 5 & 95 22
VL2 H s 2 B Fischer™ ™ A % K Bt
PRI R AT 25 ity 5 TR Y A6 22 (B0 TR 0 R Al 1 e
SR 7R N (A =W IRV AR B AN B e |
Reichenbach™ £} i % ( Lindernieae) B # &, 7¢
Fischer™* 4325 2 45 o , B F0 5 00 5 7 0 0 L%
ZZ)E . AR E (Pierranthus) | 24 %5 i 5 g
(Schizotorenia) . M J& (Legaz pia) W B & |
e 4k & (Scolophylium) I PE 4L J& (Hemiarrhe-
na) 2 LB JE (Chamaegigas) . 1 B & | #i A 2 JE
(Craterostigma) Jili & . J& (Crepidorhopalon) . 5%
R E (Hartliella) (5 Je 16 )& (Bampsia) 55 14
A

I3 5Bt B R BB R T R A DL K
] 73 AR — A, TR HF RS EH .,
Urban™ "5 B 2 Hon] 7 588 (10 e 46 20 i Al 4 9 F A
Je e bR Hm . B A MOl H MESS A P BE R | Tictman-
nia Ilyogeton I ANFFE & ,

SR HE T 1 F 25 4 (1 22 5% Hooker™ I\ B b
Fe B H R M AL 5 JE N AL BN 2 AN BlST 1Y g L BT
AR K JE & Kl B AR, Haines™ % %2
Hooker"*™ {0 s, I\ 4 76 B 5 W J% 4 LA ik o 32
SO AR T MBS HCH L RHORE B ARk AL CR)
MK W IR I B JE. P EJE, Tivtmannia 5
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Hornemannia & 3%, T B AR K 09 36 56 B 5w L 11-
yogeton HFHH &, 1% 45 A #7 , Bentham'* %
7 3R A B R 5 IR A W R L Hepper %6077
SRR AT i b 5 R R LA A AR R )
T R A T g e )R

B LA S e R B AE ot R o 2R
B T AR 5 X SRR AE , Wettstein ™ TA 4 B
R Rk 7 T B R . Engled”™ mHT A E T
T A e S B9 LS DL R AR e AV SR B AR AE
JEHG 9 = JE N B RR R Y SRS A i A TR
Fischer™" A Ay Bii A w5 J 3 BLRRAE g i 3 IR 46 7
AR S A MR A IR TR L O A AR
Hh G SR ST AR R TR A 45 B R R T
HOPAT IR SR Tl 2 V3K 2 S 1 Atk B L A e
B} B | ) A R B AT DL R AR T 0 01
BEMEREERY,

Pennell $ H 1 85 A9 50 H R B4R S B 75 0 %
X153 J& I RAAE 5 DA 3G DI b DX g A oy R SR 4
BT AL A 22 SRR W P B g b S B
J& e b F R I AR A KT LB R (Linder-
nia s. 1.), HSZFE Pennell™ Z Fi, Hance fiik N
Vandellia sect. Torenioides 5 W] 1§ ¥ J& Hi Ak 2% 1A
T 2SR H AL A OR3P B RE R I A MR R B2
W SRR JE JF L Pennell™ i DL AE 56 KN A R
A FLbe O e 3 2R U I S 1 O 4B 58 Ok X
3 W) S L T (AR e R AR R B 957 2R A
SEA T AL N 5 R R b 5 P B R
sect. Torenioides WHYIFF, &) LA g X — 4%
IRI)SE G4 A U e (E R ¢ N NEOR 1
H 3L TR [ 4 284K B th A7 2% % 75 3F Pennell ™
WL A

Hara " B 2R 44 Pennell™" i W &, (H HBF 5%
RIZIEREITAE A ARSERE T IR AT SCBE R 1)
Wy b LI XoF A A A 22 B AR (0 B IR AR R SRR S
g 8% i K ) Hara™"™ B2 1 RS I 88 40 H L A% A
SILE FHRKEENE T 0 K E 2R, L™
I 015 58 X SR R W58 %t 4 Yamazaki™"
B A) % % Pennell™ 1 W 5, J5 K % Hara™™ 19 5
M, 56 T X i ik L AR B Bl 7R S EE, Yamaza-
kit T SRR R G R ) SRR
HOPPAR bk b 2 11 A 6 s R T e 1 2R B RS 2200
BEFE  BER Ik R R DG I SR R e ik
SCRERLJE I 8 5 75w 5 ) B R SR R (.
FUPK S RIS B AMEAD . H Yamazaki™ X —

WL TF AR Z B H AL, T H R 220 SCF b ST R
Bz 1) CHE R R AR AR IR T AR ok
SR TERAL R SR E R R 2 AR, L LT
# . Rahmanzadeh % i 37 8 5 8L 2 |, £ % 5 2
A B BRI A 7E 1, S BOR R R Z 18] FBR AN
B A2 TR 2R AR T Ty B R AT AR T SE

Wi 7> T & G027 89 B . Beardsley 55 Olm-
stead "™ EZ F 1 G4k DNA B Bt trnl-F 58 DNA
FBLITS ETS 19 & G5 W 58 - 8 J B 70 & b 11
WK R ZE B ® AR, Albach % fll Oxelman
S50 F % DNA J B ITS 54 4k DNA J B
matK .trnK .rps16 .ndhF X ZER/i R 58 2 1, 15
Y& (Stemodiopsis) Hitt ¥ 8 B EE | ) o s |
INVAE B T L — A 43 3, N7 TR AT R AH B TR AR
AR AR ZERAE I — L KA, T IREY
550F A5 %5 45 B, Rahmanzadeh 258 Fis-
cher' "™ 5 B R AR T B SR, HWF 5T b K
o AR R e R R S R R B AT R RS AR
LI Xof e 55 25t 79 46 22 550 B IR 048 %Rk i 1R
FRAE IR 13 A& U3 T80 W iy B FERE, BRI ey 8 7T
B XSRS E R RE | SR
AL E R E AL S AR A R Ll R
J& R R B R R B 5E . Schaferhoff
FEF MK DNA R Bt trnK matK . rps16. trnl-
F ¥ Fischer™ & T & 4 X % Bl 12 B % j% (Tribe
Stemodieae) [ JJ5 £: HLJ& | Tribe Microcarpeae ¥ /]y
At B 5865 ¥ & (Bryodes ) WA A KB, Per-
ret 45T 00T RGO ITH Ok LV A )
J& (Cubitanthus) N385 B & B B EERERL, 2L
RPN AH T ORAEA KR HE DX 2 8 3
Fil S ) 1] 6 R AT IR AT .

Fischer 45" X 5 RL P 45 I8 14 10 Bl E 47 T 4%
R AT BT 78 M 2 Hi B BB N B R R SR T X
S, E— D2 REM. T &K DNA F B
f) 22 G5 24 WF 5% &5 R Fischer 25500 B 55 R &) 4 by
17 & . % Rahmanzadeh ZP proy #2109 12
NE NS X 28 g 7L E A B R
(Linderniella) /N4 & 5 BE B8 P RERL g,
rhile b )E e B E s PR R S i )T B R R
MST 5 I SCRE R vho™ A 38 U S I U 8 2 PAR
ok | 25 T R 4 04 0 b 4 R A 3 Ay 2D B S 5 AR SCRE
B JE FEAKYE Yamazaki “FE 1B RR A A L
B FJm | B BE R JE R A BE R R . Biffin 250 DI
ORI b DX 1) 9 b oy 32 BB 58 X 4, T I 4R
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DNA F Bt matK . ¥ Fischer %" 433 4b B rp =
R ) ST 1 KA W o o P B LR B e B AR LR
(RSO 1 J T SRk 30 Ja 2R 21 v i 5> ) b A
FH L EE B B8 (Yamazakia W. R. Bark-
ers Y. S. Liang & Wannan)., /MRS 7 B 2R}
A7 AR K3 B, Fischer %55 A BF 58 /N 4E
J& BT AL B (Micranthemum umbrosum) 5 b 36 £
®.(Lindernia dubia) ¥ m—>70 3, 5z T 5k SR
B 1 Biffin 55 09 BF 5T, fOIE B 2 E Bk X
RERLJE . TR SRR 5N AL R A — BB
2SN HETH 2> T R F U AW R 5 —
i, /N AR R B R GER B AL E R IE— PR
KFEVE BRI 2 . Almeida %57 3 T I S HRF 5
KB Bk BT 42 R R IR R J&® (Ameroglos-
sum) K 2 DR R IEIFARE (Catimbaua ) 5 B
W& (Isabelcristinia)— 6] )3 TE HEL,

[l ot B R 4 4328 g s, LI D) R (FE 22 Bt
JE Y GRACHESD S mE kA R SR AR E S
FeMe s Bentham ™ LUBE F 0 1% (9 1 20 i 708 R —
B R ST EHELE BN A S R At 27 35 e i vy 5k
RAHR B RIS R BOE L, HEEERERK
WMYCE TG XS G T R G050 L W]
BB AT AR IR E B — gl st & B LS W
Wt 32 Bl AL G XS BB B R SERE IS R R R
B B R AR R TR R
EHAT, R A B NS 22 8 220 R
P IR R X SR kR R
W E = A R AR S AR A R |
Bl 76 L e Bl R R L W | B R L B e AE
J& AL B S B R E PR R R A R R R R R
YRR O LR R R (RIS R )R .

2 PR FRL AR o S AL AR B

FEC R E R O L S X SR 4 8 39
B CREEE I 26 F BI85 11 L = S 1 L5
ZZE 1 MO BT RAEWFREF, TE Flora of
China """ LA 4 J& 41 Fh (REFCIE 29 R, b 0 20
10 Ff, =3 1 A X 2w 1 FD 0 R T A E
i BR FARL A R RD R I 1 AL SERERL LA L B
(L. jiuhuanica),Z& W5 (L. taishanensis) 3
Foft, 1R 6 Ji ) O I W B (T glabra) AR B K
M- W8 5 ( Torenia asiatica) )44 . TECPEAY
PIfh & ) BRI 4 8 43 B o B R
J& 29 F W RE 12 Fh, SR 1AL KSR

1 # M T Flora of China™™ ,BE % J& 3% hn [ w4+
M, MmN ERER D, ERT
Flora of China (1998) M5 A9 & [T 8L R (Linder-
nia kinmenensis Y. S. Liang, C. H. Chen & ].
L. TsaDW# & THIM AR (K D, ChEMEY
B S Flora of China™™ N 7 A % 5 58
WRE R [a] — Wy, SR E AR R B AR S A
WY 22 S, FL I I ol — AR R T
M E S, BRI O 7 o AR ) 4 SR R R
MR —Fh, AR JE Lindernia | 34 8 R
“HERE”,UIZBYWEE L. crustacea v 44 » B E B}
RIS 44

SR 53 1 R G F WE ST R W, B 52 )0 e 7% 2 ] 0
BE, XA Lindernia B3P A A L3E L. procum-
bens s il Lindernia WX A M “FE L8 ”. &
ORGSR R R R VR 2 2B R
Gifr'E R TARKAY AL . MR f5of 1Y 5C T RE HE R}
(9 2R 505 265 SCHRLS . 53,56 1, 1 [ 43 A /Y 43 Fif £
TR B VAT 8 A& BV R 15 b P BE
FJE 13 BB RS 5 Bl JEAE R 5 Bl RE B AR
J& 2 Fh WAL R 1 R SR L AR X SR 1
i, BARAZ SR .

(1) Jit B B g ¢ A6 50 4 /Y e 46 B (L.
da), WP (L. ciliata) . 2 H ¥ (L. ruel-
lioides) I BEEL (L . tenui folia ) B EIRAHE .

(2) J5 B B Jm 58 v BE 54 rp iy g i R (L
nummulari folia ) ¥ EWIFEREE ,

OO FEREEERAM A ZRE (L. pusilla) .
MBEE (L. viscosa ) BAFITBEEE,

(D) JF BB 8 i A BE B (L. brevi peduncula-
ta) B (L. delicatula) \FWMBE (L. ela-
ta) ILVG B (L. kiangsiensis) ., K F £ B (L.
macrobotrys) KM EE (L. megaphylla) B
BL(L. micrantha) 2L BB (L. mollis) . & 2+
Y (L. scutellarii formis) | B4 5 (L.
WRHERE (L. stricta) JEIBEFL (L. yaoshanensis)
PEURE RN R R N

) JER B S H R (L. crustacea) ™
R (L, dictyophora) WREFE (L. oblonga) ,
KRAWKHBFE L. anagallis) BEWMEE .,

() At SEBE R R EEE (L. hyssopoides) . L
eIl BER B B3 IR RE R OR B TR B SRR 5 I
W BRI TIZE: XSRS =3
Ja O R A AR E

antipo-

setulosa) .
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Fig. 1 Statistical chart of species distribution of Linderniaceae in China
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Introduction of the Plant Front Cover: Rheum nobile

Rheum nobile J. D. Hooker et Thomson, also named Gaoshan Da Huang, belongs to a member of the
genus Rheum from the family Polygonaceae.

The plants are perennial herbs, having stout roots and rhizomes which can be used as medicine. The
stems are simple, erect, 1—2 m tall, with numerous basal leaves, stem leaves and leaf-like bractes. The
basal leaves are rosulate, orbicular, ovate, or cordate-ovate, 20—30 cm in diam. The stem leaves and leaf-
like bracts are smaller upward, suborbicular, 5—13 cm in diam. The bracts are yellowish, covered with
each other to form an airtight and translucent tower shaped greenhouse to resist high altitude, low temper-
ature, strong wind and strong ultraviolet rays, and protect the axillary inflorescences inside the bracts.

Rheum nobile needs as much as 15— 45 years of vegetative growth to accumulates enough nutrients
until it matures. It blossoms once a lifetime, then the plant dies as the fruit matures with the final nutri-
ents distributed to the seeds. Flowering from June to July; fruiting in September.

Rheum nobile is an endemic Himalayan species, growing on alpine scree slopes and meadows at eleva-
tions of 4 000—4 800 m above sea level. It belongs to a group that has evolved and specialized with the rise
of the Qinghai-Tibet Plateau and to adapt to the special environment of high mountains. Because of its ex-
tremely harsh growth environment, and long vegetative growth and phenological period, R. nobile is aw-

fully rare.
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