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New Distribution and Modification of Morphological Characteristics of
Firmiana danxiaensis, an Endemic Species of China

. . . *
LI Yali'?, FU Lin!, LEI Yuyang'?, LI Yuanqiu®>, CHEN Hongfeng'
(1. Key Laboratory of Plant Resources Conservation and Sustainable Utilization, Chinese Academy of Sciences, Guangdong Provincial Key Laboratory of
Applied Botany, South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China; 2. University of Chinese Academy of Sciences,

Beijing 100049, China; 3. Administration of Guangdong Shimentai National Nature Reserve, Yingde 513000, Guangdong, China)

Abstract: In order to improve the morphological description of Firmiana danxiaensis, the macroscopic
morphological characteristics of plants in four distribution points on Danxia and Karst landforms were compared.
Specimens were collected at the three known distribution points (Danxia Mountain, Nanxiong, and Yingde) and
the newly discovered distribution point (Shixing) during the flowering and fruiting periods. The results showed
that there were obvious differences from the original description in petiole, leaf, inflorescence, stamens, follicle,
calyx, etc. The original description lacked aborted stamens, aborted ovary, color changes in calyx, pericarp and
seed coat during development. Therefore, the morphological description of F danxiaensis was revised or
supplemented, and pictures were also provided.

Key words: Firmiana danxiaensis; New distribution; Morphological revision; Danxia landform; Karst landform
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Table 1 New distribution of Firmiana danxiaensis in Shixing

PE, BEA R AL, IR

1.2 5

BEOMT B 5 BRITAE . S5 SERRBEAT T8
D, FERAE 20 IrbsAs . MIEME . MR, 6P RN,
F LS TE . e A REE T e
o BERERI S fB. HArAqy Bl sLiG =, W
WATIH P, 0 PRI A TS 8 350 5 O 2 6 A vl
THIEE R T IR

2 SRR

2.1 IR A KR

2020 F 12 A RIELRD, XA UKL 5E
LT EERE A B 0 Al AT WA . PHERRE A v 7
AR, 12 A C, DUE BIZR G T S TR
TEE R, HI2 HIWE AR S . 2235 T 2021
5 AFFEAEIAE AT AT R A, ARGE SR AL
U TRATE P 1 5E A2 T B AR AR - FE 6% 3 b A (18
), ZEHIEXITEMBUONPHEREA T - LA X
(RI%E 4 DA R GER Do

2.2 REFEFHAKIN

2020 FEARIE PHEEFE AR JEAEHT A 3L 10 Bk,
FROOEIAE 4 bR, WA TEET 6 #RM. 7E 2021 44 F1 S
A FPHEFEAR I T st AT B AM A A B, AR AR

o %S L34 2 (B) i (N) M (m)

Location No. Number Latitude Longitude Altitude
HEMLELRSPAEAPYT Shenjiang, Taiping Town, Shixing County SX1 80 114°04'13" 25°01'06" 99.3
UEP4EL S TTHH Mashi Town, Shixing County SX2 30 114°13'41" 25°00'35" 190.5
AR ELT L T Yamaguchi, Mashi Town, Shixing County SX3 150 114°11'39” 24°58'24" 150.0

[Sx1 7™ ' : ol Gx

B 1 PEABHRTELG DL 43 A . SX1~SX3 Lk 1.

Fig. 1 New distribution of Firmiana danxiaensis in Shixing. SX1-SX3 see Table 1.
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TEATIWYELE, DIReBIMElE. MRS K R, Bt
Jo s BN DL FIMEAE (K] 2: A).
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B4 NMEMEREER 2). PHEAEN T 2 B MR

1E 4 N A s, PHEILER T ER. WE
LR/ T ra e SRR R, HAE25%H
R 2 F oA 3 AN oA s

HEAETEAC R R B R 7 7 B2 B 9 JE 40K o
MRS R T, ARSI, HREE s @S
A PR AR (B 3: B). A HESSTE T 5 A KR
WK, AR, B R T AR K -
TR R E T HBIE (K 30 A). TR N RIS
g K, BT ANSME, HRFEENARE
3:B). WIEGELVIT R, EWREBERERAM, W
BIRERSRSR

HREREREIREY, REHEEDNGEE
3: D, E), M EE 3: F, G), HRFA N
Fi(E 3: H, 1), pesbi e 3: 3, K), MERHE
ALK 3: D, B), A KRB, Bl i 4
(B 3: N)o BERETER 1~24, 201 MHE
3: Q) BHERFEAFT 1~4F(K 3: H,J), F4
FMF1) 5 46%, A 1 KIH) & 10% (3 3).
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Firmiana danxiaensis H. H. Hsue & H. S. Kiu J.
S. China Agric. Univ. 8(3): 2. 1987.

HHTEAR, 3~8m s WS EEEEE, D
BAFEAR, wrgkts, 6. ME4~25 cm, TE;
FERE, 8~25cm, WA, g e i 3 %,
BT, TimER, T, FEtibk7 %. R
Fr A s 4 T 2 4R AERBR, K 20~50 cm, 36 10~
30 cm, fE/FAHOHDH, BEAMK, 3~12 DML
BRI E S, eS80, RREHR
A, FERIT 2 58 45 BB 180°, PHTHI# # H th %%
B, EWEMLE, EBAFEOKEE, £ 1/3
AEAEMITTIN B 4 0, A JE AR N R A0, T T
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MESSNI T, 5 AR TE 20 SR G dLk,  WERESSA T
R IICE 7 5 508 B8N METE T b3 RIERE,
216, WAHOERE, 5%, WHRESOME TS
ShEEL EZ5 17~25 4>, s, AHPR. BRI
HTAIBE, i, ARG, B, A, M
HIJTERBIR, BIHEHE, 6~10 cmx2~4 cm. 4

10 mm

FHRGEHMT 1~4 A, BRAGTE A, PG, B
A, FhRESE: FhFERR, #42 8~10 mm,
Y1z 5~8mm. feii4—o6 A, R 7—8 H.

AT RPHE L. BkE. R, AT
FHEHSAAE B Rt S, 22 WL T4k 100~300 m 11
Al BE o

10 mm

10 mm

2 mm 1 mm

B2 fE45 K. A MEFERITIN B B: MEAESZHEfG; C: %4 IETH; D: )5 ¥ i; B WCH MRS, F: THAYL, G B0, H BEERIT () ATER BUR

(A0); T HESSREAMMEMESSRN, J: MERESEA; 1 MR SS AP 19000 1 0607 MERS

Fig. 2 Flower structure. A: Early anthesis of female; B: Female flower after fertilization; C: Front of sepal; D: Back of sepal; E: Aborted stamens; F: Ovary

longitudinal section; G: Ovary cross section; H: Early anthesis (left) and pollen shedding (right) of male; I: Stamens and androgynophore; J: Androgynophore;

K: Aborted pistil on apex of androgynophore.
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Table 2 Flower traits of Firmiana danxiaensis
MR J&# Population T4y
Trait YD SX NX DX Mean
K E Calyx length (mm) - 10.26~10.87 12.10~12.40 9.03~9.33 9.03~12.40
i Calyx width (mm) - 2.15~2.67 2.73~3.12 2.15~2.41 2.15~3.12
FEf: Ovary diameter (mm) 2.97 2.05 2.25 1.75 2.26
16875 H 1% Flower bud ovary diameter (mm) - 1.38 1.17 - 1.28
W& T HHEA: Abortion ovary diameter (mm) 0.78 0.71 0.81 1.11 0.85
RFE KA Number of ovules per locule 3,4,5 - 3,4 - 3,4,5
¥R E % Ovule diameter (mm) 0.30 0.15 0.31 0.21 0.24
MEEEFEE /S Stamen diameter (mm) 2.31 2.40 2.49 2.52 2.43
TEZ5A4L Number of anthers 18 17~19 17~19 21~25 17~25
125K FE Anther length (mm) 1.08~1.22 - 0.79~1.08 - 0.79~1.22
16255 % Anther width (mm) 0.43~0.59 - 0.46~0.58 - 0.43~0.46
NEWZKE Sterile anther length (mm) 1.14~1.36 0.82~1.23 0.67~1.33 0.56~1.49 0.56~1.49
AEEZESE Sterile anther width (mm) 0.32~0.55 0.31~0.51 0.42~0.67 0.21~0.46 0.21~0.67
KL EL4% Pollen grain diameter (mm) 0.043 0.043 0.041 0.046 0.043
YD: FEfl; SX: 4534 NX: FlfE; DX: FHi. TEFE.
YD: Yinde; SX: Shixing; NX: Nanxiong; DX: Danxia. The same is following Table.
# 3 PHEAGAT SR SR
Table 3 Fruit structure of Firmiana danxiaensis
e FFRFEFTE A % of seeds per peel BEKEE (cm) L TR (mm) T
Population 1 2 3 4 Peel length Peel width (cm) Seed length Seed width (mm)
YD2 20.00 33.00 20.00 27 3.3~6.5 1.3~3.0 8.0 5.0
YD3 50.00 12.67 8.33 29 4.5~8.2 1.7~33 10.8 8.6
SX1 0.00 32.00 24.00 44 6.0~8.5 23~33 8.8 7.2
SX2 0.00 40.00 60.00 0 7.1~8.2 3.7~4.0 8.0 7.0
SX3 0.00 13.00 33.00 54 6.0~7.2 2.3~29 8.7 7.0
NX 21.00 21.00 21.00 37 5.5~7.7 2.1~35 8.2 6.8
DX1 0.00 0.00 0.00 100 6.5~8.2 2.6~3.2 8.0 7.7
DX3 6.67 0.00 33.33 60 6.5~9.0 2.7~3.6 9.7 7.7
DX4 0.00 33.00 40.00 27 7.0~8.1 23~32 9.0 8.0
DX7 0.00 7.00 7.00 86 8.0~10.5 3.5~4.2 10.3 7.7
“F¥) Mean 10.00 19.00 25.00 46 3.3~10.5 1.3~42 9.0 7.3
3 PHg FREAFAENI R ZE 5, AnPHES L o3 A P SR AR 1 s

H 2014 SR P 75 R AR 7R B RE 0 E A BYE,
it P SRR A R T I, R D A S,
TEARRRMK I 1987 FRIRCAS . FFHEEAE AR S5
W KR 8 #k, BE AR (HH S
HAZE) HRALEH X A 4 N EF A, BT E
TR, Ft, FLEFREBITESHER, N
Yokh S e PR AT . HERI 2 RS . AL A
S Hb R 2R PR B A 5%, R P S R A
M ASHEAE, X R G ARPEAT T8I 8k 7E, 4
AN BT B RE A SR A ), B LR

B AEZ 0 /N T Hofth 3 oA s, HEESEH M
B2 2 F HoAth 3 N0 Ai s IX AT RERT 4 AN A7 5 1)
NG J T TR ZE A R

TEFT B FEARTE I A R AE R T S Hh 1 25 A
PRAKE, BN T PHEFEMRTEG X I A6, B
TP RE AR LR SR A PR A I, [ R B
FAE e LR BB T . P ER Hh SRR
REHWSRAET R AT iz, FHEWSUE 66 &b, A7t
B AR A R0, W MR SR AL T AR 6 208 km?, 4
FRAE T R AL X R PG A X US), AR A AR el
JRHE, SEAFHEABHREAE IS L0 aqe 7 AR B35 1
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Fig. 3 Development of fruit. A: Position of fruit; B: Young fruits; C: Infructescence; D, E: Young seeds; F, G: Mature seeds; H-K: Position of seed; L—

N: Young seed-Middle-mature seed; O: Longitudinal section of young seed; P: Cross section of young seed; Q: Cross section of mature seed; R: Cotyledons;

S: Young seed coat; T: Mature seed coat; U: Seeds of Yingde, Shixing, Nanxiong, Danxia Mountain from up to low).
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