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Population structure and community characteristics of Acer catalpifolium Rehd.”

ZHANG Yuyang', MA Wenbao®~, YU Tao', JI Huijuan®, GAO Jian', LI Junqing"", GAO Shang’ & KE Lei'
' Key Laboratory for Silviculture and Conservation of MOE, Beijing 100083, China

* Sichuan Academy of Forestry, Chengdu 610081, China
* Dagian Ecology & Environment Group Co., Ltd., Nanjing 210036, China

Nt Acer catalpifolium Rehd., a critically endangered tree species with an extremely limited range of distribution,
is one of the 120 plant species with extremely small populations, as approved by the state forestry administration of the
People’s Republic of China and requires urgent rescue action. In order to comprehensively understand the population status
and the future developmental trend of A. catalpifolium, the plant communities were investigated from 5 sites, including
Caishenmiao (CSM), Banruosi (BRS), Zhangshancun (ZSC), Fuhusi (FHS), and Baoguosi (BGS). The population structure of
A. catalpifolium as well as the species composition and community characteristics of its habitat were investigated. The results
showed that A. catalpifolium is mainly distributed in the evergreen broad-leaved and deciduous broad-leaved mixed forests,
in different community layers, namely, the tree layer, shrub layer, and herb layer, and is accompanied by 52, 74, and 52 plant
species, respectively. Analyses of the distribution of population abundance revealed that BRS had the largest distribution of 4.
catalpifolium, accounting for 26.04% of the total population, followed by FHS, ZSC, BGS, and CSM, in that order. Analyses of
the community characteristics revealed that the species diversity indices in FHS, BRS, BGS, and CSM were greater than that in
ZSC. Analyses of the population age structure of 4. catalpifolium revealed the gap in the distribution of the levels of seedlings
and young trees. There were serious obstacles to the regeneration of the natural population. We concluded that the obstacle
to the regeneration of the population of 4. catalpifolium might be caused by the high competitive pressure from the dominant
species and the micro-environment in the forest. Understanding the community characteristics and the population structure of 4.
catalpifolium could provide a theoretical foundation for its reintroduction and recovery.

W Acer catalpifolium Rehd.; plant species with extremely small population; community characteristics; diversity
index; population structure
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P (Acer catalpifolium Rehd.) , B FBHk S, &k
TeR, WRERIE, TElRE R, T E A R B A R
VA A I, BB TE B AR B R D, B AR IR S
R R A ZFRE ), KARTF R, CAL T Hifa R, I #k
TPEA CH/INFRE T A AR PR RO B T AR R &) (2011-2015) ) 44
szL['].

e /NFREERF A 45 %) (Plant species with extremely small
populations, PSESP) 245 437 Hii dul e 75 wld 52 MW 73455, BT
FI B J5E DR B 32 2 A SRR A T4, 2 A R IR AL
B RS D, PR AR B HR A D, B 2R T RUE AT
BRI 0 e /N AT FORE, OB S I K 446 T A A B B E
HIXT A NN 0 DGR B, J0 IR X I B A B R R AN
g A, TR HE 2050 KR INFR R BT AR AR ) 4 B A1 A
W, AR T2 T AR S A, IR RS HLE], LA
K 7 A I I LR AP0 5

FEOT T fRAEY) RE VR B SRR, AR O R, A BT
PEA AR FPREBUIR UL, IF AT — B R R G B AR REROA
FE A I 0L TR B AR IS 5 4, o HR LA S i i
B AR ARG, X5 A ) B IR o A LA K T TR RN Bl
BAHEEEGRT. KA ALY/ N (Camellia
luteoflora Li ex H. T. Chang) f 7K H 2 b R B0, 172484
pyPREYHL, A TR A s Y e E, A e &
RN 3 R ARLE N BAVE R 2% ( Kmeria septentrionalis Dandy)
TEVE 108 2 b B R B S R I B B/, aRATUA R
BRI, JR A /DN T B 2 A ) e TR 45 ) RN IR R AR 58,
BT T i B 7 v I 5 X G2 b 1 4 BRI sl AT Wl
P /INFP R SR A AL 1) O AP S R SRS SR AR A AR AT

TR Pt A2 e AR ) /N TR B A A, AR A AR
HRE 35 RIRR IR R VR A & Y i A 56 I A M T TR
fiE . BFANRDREAETE IR AR BATE, 30 TRF 2 e )
PR Bt B A AR AF. it FATUARR L HE R f5
L2 B rp A3 A TR SRR G2, BIF ST AR [+) A 3 1)
FRAE . DAY S50 2 FERRIE S, JEAT3A i 0 dr: (1) #
W B 7 32 B IR S ) R 2 7 AR A IRy (2) & FhRE
Z RS FL A T Z R A TR A7 (3) B RN A A7 E BUIR
ANART 2 ASAIE 58 T SRy — 25 1 A o A R A 10 A AR B B HE
TR AR B R S R R ) 8 R [ 0 4 R Y B K
P

RS 7]

1.1 R X IR
U 8 1L b DA T 0 1 A P R 2%, R AL 5 )11 PG - J5 4

e, TR RN GO, S A B L A P L, TR E
ol I Z KA X, AT B 201 480.5 mm, AR AT
JE80% Y. - HEA R EURAR (I | RS AR B AR
Frdge 409,

FRVLHE st X AL F DU B b TG 2%, J& 1 Iy {3 1 2
RS, XAE 3R 15,2 °C, AERE TR R 200-1 800 mm. 11
AR BAEAN IS T, 5-10AZ A RS, FIem 3

N SHE A Y244t  Chin J Appl Environ Biol
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B SP I  aE,
1.2 HRFAE

T B FR R B A D, RATTAE A L (3SR ) FERYT
B (2AFET) AR R 43 AR X, 43 51115 B 20 m x 30 mAf 7,
BRI E 25 m x5 mAISA T mox 1 mAg/NEEDT. 7E20
m x 30 miE T, JAETRR (>3 m) A2 AR, o i 4%,
[F) B R A R )2 (i< 3 m) MR Z (A A 2 P
BE L W BESE. RO, I SRER T R B A R A PR
e 5r 55 BN IR HLAE Ry — A3 AR, X 55 AT 1047 A 4 Bl
PEAT A 40 HT. 35 ERCHE A b B A e R A 7 AR I A XA (]
IR AT 20, RG4S FE 7 TR AR BHE AL A el A it A= A7
B HEAT A 44, 40 M M AZ AR T A A . o k= i S bR
WIAZ 88 IR PR L A AR — 240 43 AR A B AT AR — i A A
1.3 BBSEIT S
131 EEEITE XF 5 kG 2 S A R A A A R AT
AT, ) AH X 288 2 AR X 340 1 P34 (B T B3 T A 1 B 2
{BL, FHAHE X 28 B FUAE X 25 8 40 i T R R 2 R AR J2 ) B 2
B, RNy

TeARJZ Y B E A = (A28 B AL ) /2

HEAR Z M) T B = (FXT % B AR 25 ) /2

FOR 2R BB = (FHXT 2% B A X 208 ) /2
S, AP A = A W b %) M v W T AR A R ) B v
TAT AR 2 I, AH X 22 1 = AN i R B/ i A 4 e A e A 2
132 SHHEIEH

Shannon-WienerZ #4484 H'=- Y P, In P,

Pieloul) 51 15 %™ E=H"In S

Simpsonff A HE K™ E=1- 3P}
K, POy Fhift) HEAA.
133 ERSEMLE % 2 7 2k (Rank-abundance plot)
AR B R BEVE A SRR EER AR X 2, IR Lhlog, HES, 9N
AR AH X 22 B G K/INHET, 3% 7 TR AT R B R A SR Y
e A0 A B 110 22 3 43 T LU ) LA K T B R 1 2 A0 B
o2

RS

2.1 FEMHE AR

MR 2 IRT A0, A8 AR YR 2 v, A I Bk 0 A V6 440 RN
400-850 m, H& e IR P 7 a3, 38 £ 100220 + 3032
AR IR T 20 B K IR T , AR i R W . AR 0 e R e
5 R AR T0% + 5%, LA ANFERE AT
2.2 FERRBETR KB RAFME

FERP B A 55, ToAR . EAR L R B A 52 Fl (47 &
32FF) (74 Ff (64 JR35 BL) K52 B (43 Fi31 B .

HEFRARZ T (F2) , FErl F ZH 4300 0.122, 0.179,
0.081. 0.057410.260, 7F BRSH", £ -4 ML #Fh; #EFHS .
BGS, e WAL B F; W4 ( Machilus pingii Cheng ex
Yang ) F1ZE4T ( Neosinocalamus affinis (Rendle) Keng) HB7E
AAREDT R, IR B BRFECSM, BRS, FHS K BGSH, 2447
A I AECSM . BRS . ZSCK BGS. {TE M [Bothrocaryum
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Table 1 Basic profile of Acer catalpifolium Rehd.
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Hb 25 Location I #)fF Caishenmiao Ji#7F Banruosi K111k} Zhangshancun £ FE 3 Fuhusi 4 [E<F Baoguosi
o L et e b 2 _EEJRR 55 A 20 Y A i
KA i eI — 2 7 3 26 bk igll*; %)Vr‘f\% g *hz*b EH;,N REZIN HAAR A A i
e . . ) e B yptomeria fortunei Phoebe zhennan S. Lee Cupressus funebris
Moy Cunninghamia lanceolata Acer catalpifolium Rehd. . . o
F . L ; . . Hooibrenk ex Otto et Dietr. - Eurya nitida Korthals ~ Endl. - P. zhennan S.
orest type (Lamb.) - Machilus pingii Camellia szechuanensis Chi 0 i f Lee fi
Cheng ex Yang forest forest - Oreocnide frutescens orest ee forest
(Thunb.) Migq. forest
2 & Longitude 103°32'37.80" 103°42'58.32" 103°23'04.74" 103°26'10.25" 103°26'04.93"
ZGE Latitude 30°57'22.85" 31°03'51.91" 29°35'54.70" 29°33'54.04" 29°33'54.25"
3 EV (h/m) 814 726 580 460 429
W SA 7§ West 75k Northwest P51 Southwest 7§ West P95 Southwest
Y SG (a/°) 20 22 45 25 25
HH B35 B VC (PI%) 75 70 65 45 65
N TR HI 1 Moderate 1213 Slight #J¥ Serious J& T4k Non-interfering i Slight
7K R 2 DFW i}l By the stream B3 JE 7K i No water i1 By the river /INZ i1 By the creek i1 By the river

AR, K& FEMB, B

C. lanceolata, Bothrocaryum A. catalpifolium,
controversum (Hemsl. Toxicodendron vernicifluum
Pojark) (Stokes) F. A. Barkl.

AR, 2 e 2 e, SR
M. pingii, C. szechuanensis,
C. szechuanensis O. frutescens

Tr AR Z ML #F TLDS

AR Z AL A SLDS

WAEILH N HLDS @8 Bk, MISkadnt  RICHE, Hph

Hok Tetrastigma formosanum

Mz, Mt
C. fortunei,
Pterocarya stenoptera

SRR, AR
O. frutescens,
Reinwardtia indica Dum.

WA S, P R

Aspidistra elatior Blume,

A, FE
P. zhennan,
A. catalpifolium

I AL, A

E. nitida,

Ficus henryi Warb. ex
Diels

B~y A

FAA, B
C. funebris,
A. catalpifolium

TEAC, Jl 32 3%
P. zhennan, Viburnum
brachybotryum Hemsl.

sRpnilZe, 2 R Bk

Alpinia japonica (Thunb.) Lpinia bracteata Roxb.,

Microlepia marginata
(Houtt.) C. Chr.

Dryopteris setosa (Thunb.), (Wall.) Planch., Elatostema Arthraxon xinanensis
Arachniodes exilis (Hance) involucratum Franch. et sav. S. L. Chenet Y. X. Jin

Migq.,
E. involucratum

Ching

FEM RN ACS A Exist JC Not exist

4 Exist JC Not exist JC Not exist

EV: Elevation; SA: Slope aspect; SG: Slope gradient; VC: Vegetation cover; HI: Human interference; DFW: Distance from the water; TLDS: Dominant species
in tree layer; SLDS: Dominant species in shrub layer; HLDS: Dominant species in herb layer; ACS: Acer catalpifolium Rehd. seeding.

controversum (Hemsl.) Pojark] H B F 37 KE 5 B, FAAR
(Cupressus funebris Endl.) | #iA ( Phoebe zhennan S. Lee) M
B [Toxicodendron vernicifluum (Stokes) F. A. Barkl.] 3T
2MNREJ R, MIAZ (Cryptomeria fortunei Hooibrenk ex Otto et
Dietr.) . ##7 ( Pterocarya stenoptera) N A2A [Cunninghamia
lanceolata (Lamb.) Hook.] 43376 17 KE 5 A H B
EEARZ T (F£2), CSMMZSCH A £ M3k 4 1 H
B AR T T, I B 80% 1 ) AR A i A, 3N
HE 2R 60% B ) Fh ok 4l U5 W48 ( Eurya nitida Korthals) |
AL ( Reinwardtia indica Dum.) | 2F 15 25255 (Camellia
szechuanensis Chi) M¥s# (Ficus microcarpa) 5 H B RN
40%I) B0 R 22k [Oreocnide frutescens (Thunb.) Miq.] . 1if
K JE IS (Viburnum brachybotryum Hemsl.) ; i BUHER
H20% R R O304 ( Ficus henryi Warb. ex Diels) .
TEEARER ($2), ZSC. FHS, BGS, CSM X BRSH1 &
ARG E M N30% . 75% ., 35% . 65% 5% T0%, A UL AE 0B
B, RIS e A T 100 A 5 40%, AL EE K. 7E
ZZET, KA YR I A A T T R T, B
HE Rk 60%00 9 Fp M 11122 [Alpinia japonica (Thunb.) Miq.] .
iS55 Bk [Microlepia marginata (Houtt.) C. Chr.] | #5856
¥ ( Elatostema involucratum Franch. et sav.) . ¥ (& % & Bk
[Dryopteris setosa (Thunb.)] . J3k 2 M- H-5R [Arachniodes
exilis (Hance) Ching] | F1EJE K ( Neolepisorns sinensis
Ching) J 74 # ’E ¥ ( Arthraxon xinanensis S. L. Chen et Y. X.
Jin) 5 HYERARE RN 20%09 9 B ok 24485 1 2% (Alpinia bracteata

Roxb.) | FE€RE [Tetrastigma formosanum (Wall.)] X vk 0 2
(Aspidistra elatior Blume) .
23 HEMHEEEHEERSESH

TEZSCHRE T TR AR 34Fp (IR Z B K F10%) 5 95 44
KN EEAYBE LGB, 3 51 33.17% . 28.95% ., 13.01%F112.24%
(Ella) , {HE AN (AHXT 2 B 7E 1%-10%Z [7]) F4E 0L (4
M BEAINT1%) B2 BE B b, S 2 RE Lk T ik,
FIEL BE i R 4), XA T H B 7% Peiloudd &) BE 15 4
ek (£3) 5 MIXFFZSC, BRSIEE BT b A0 22 B2 il ol
26.04%F112.05%, & ULAN AV DL R ECE 3 2 B 3457, ih
LR WS, B I 5 R R 8 il i T ZSC L FHS ., BGS
FICSM 0.11, 0.07, 0.02F10.05; BGSY %k &% 2, Shannon-
WeinerFl SimpsonZ b M 16 8 e K, (H ILH UL Fh 22 B2 4347 LLA)
B, IMEAHXTBRS T WAL, 3550 B 48 B AR, HoAhRE
HuFETE T I P R BN K B MK YK i CSML BRS, FHSFIZSC,
SRR VL B0 22 P 4R R BE S BUAR IR R 3. AR I A 22 B o
Jic LAl B, BRSHUEL K, 4126.04%, Fifi J5 1 % J&: FHS. ZSC.
BGSFICSM.

TEWEAZ T, e A AE ZSCHICSM 1 31, AR X &
JE L3 53931 R 5.99%F12.55% (&l 1b) . BRSHTCSMI) 25 Fli i £
AT LA 24 /N T 10%, {H7E BRSH AR XS 2447, M2k T ug 4
Yt 9218, Peilouts ] BEFEEE: A, 0.95, B HICSM 0.01 (3
3) 5 Wi ZSC, FHSFIBGSH i #4Fh o i 5 K £ B 41 (35
KTF20%) , FFHEZ B4 B LA 5], Ik T, #4125
FEFRBUAR. 2 )2 23 [ i & s 0 R B 430 18 (ZSC) L 9
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Table 2 Comparison in importance values of main species in different quadrats of Acer catalpifolium Rehd. communities

i % {H Importance value

Lk

i

st Hli N IS WA WEF )
Zhangshancun Fuhusi Baoguosi Caishenmiao Banruosi
T A Tree
FEMAR Acer catalpifolium 0.122 0.179 0.081 0.057 0.260 0.701
W #2 Cryptomeria fortunei Hooibrenk ex Otto et Dietr. 0.332 — — — — 0.332
A Cupressus funebris Endl. — 0.161 0.133 — — 0.294
W4 Pterocarya stenoptera 0.290 — — — — 0.290
Hi A Phoebe zhennan S. Lee — 0.196 0.071 — — 0.267
4R Machilus pingii Cheng ex Yang — 0.069 0.071 0.057 0.062 0.259
ZEAT Neosinocalamus affinis (Rendle) Keng 0.130 — 0.010 0.029 0.044 0.213
F2A Cunninghamia lanceolata (Lamb.) Hook. — — — 0.194 — 0.194
T8 Bothrocaryum controversum (Hemsl.) Pojark — — 0.041 0.094 0.038 0.174
W Toxicodendron vernicifluum (Stokes) F. A. Barkl. — — — 0.091 0.073 0.164
HAl Others 0.126 0.395 0.594 0.477 0.523 2.115
A Shurb
Y5 A4 Eurya nitida Korthals 0.000 0.239 — 0.058 0.047 0.343
48K Oreocnide frutescens (Thunb.) Migq. 0.262 — — — 0.073 0.335
fii A P. zhennan — 0.080 0.218 — — 0.298
M HE Ficus henryi Warb. ex Diels — 0.210 — — — 0.210
1 Reinwardtia indica Dum. 0.083 0.075 0.040 — — 0.198
S Y36 3% Viburnum brachybotryum Hemsl. — 0.129 0.063 — — 0.192
e fm S Camellia szechuanensis Chi 0.020 — — 0.069 0.096 0.185
Tt M. pingii 0.044 — 0.028 0.092 0.019 0.182
¥AWE Ficus microcarpa 0.050 — — 0.041 0.042 0.133
2 vi Ligustrum lucidum Ait. — 0.053 — — 0.046 0.098
HAlh Others 0.541 0.214 0.652 0.741 0.678 2.826
HRJZ Herb
1122 Alpinia japonica (Thunb.) Mig. — 0.432 0.070 0.046 — 0.548
G855 Bk Microlepia marginata (Houtt.) C. Chr. — 0.062 0.205 — 0.081 0.348
PEAL L Elatostema involucratum Franch. et sav. 0.035 0.142 — — 0.146 0.323
Wi {4, 8% TE J5k Dryopteris setosa (Thunb.) — — 0.044 0.116 0.125 0.286
254511122 Alpinia bracteata Roxb. — — 0.275 — — 0.275
FENCHE Tetrastigma formosanum (Wall.) — — — — 0.191 0.191
I3k & M- HL % Arachniodes exilis (Hance) Ching — — 0.046 0.072 0.070 0.188
H1EJE Bk Neolepisorns sinensis Ching — 0.018 0.071 — 0.071 0.161
Vg IE ¥ Arthraxon xinanensis S. L. Chen et Y. X. Jin 0.087 — 0.040 — 0.022 0.149
Wk 4t 2 Aspidistra elatior Blume 0.122 — — — — 0.122
HiAh Others 0.756 0.346 0.250 0.765 0.292 2.409
R3 EMHHEFEEEYMSEEERLER
Table 3 Comparison of diversity indices in different layers of Acer catalpifolium Rehd. communities
i ZHERERIT) 551 (E) R IER(D)
Quadrat Shannon-Weiner diversity Evenness index Simpson diversity index
T S H T S H T S H
7K 111F} Zhangshancun 1.384 2.581 2.735 0.860 0.893 0.965 0.710 0.892 0.929
1R FE=F Fuhusi 2.371 2.050 1.973 0.898 0.933 0.769 0.882 0.852 0.772
2 [#5F Baoguosi 2.874 2.561 2.156 0.944 0.924 0.868 0.935 0.900 0.848
4445 Caishenmiao 2.554 3.139 2.763 0.921 0.942 0.956 0.905 0.949 0.930
& #55F Banruosi 2.404 3.274 2.514 0.968 0.953 0.907 0.880 0.956 0.899

T: FiR)Z; S: #EARJR; H: BAJZ.

T, S, and H represent tree layer, shrub layer, and herb layer, respectively.

(FHS) . 16 (BGS) . 28 (GSM) 131 (BRS) , H'BRSH: %2,
AH R s H ) R 22 4 P 8 B AR X 88K, Shannon-Weiner Al
SimpsonZ K M 48 K535 & LA A 0,69, 1,22, 0.71, 0.14
$10.06. 0.10. 0.06. 0.01.

EEARZT (Klc), NEEEZ A, CSMIFERZ
MR8, B 5 & ZSC. BRS. FHSHIBGS, #H ) i, CSMAFI
ZSCHZ FEPEFR Bd K (F£3), 4309 2.76F12.74 ( Shannon-

US4, Chin J Appl Environ Biol
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Weiner) LA 0.93F10.93 (Simpson) , 164 FhE £ 543 e,
ZSCHEHFP K UL R A DL () B30 0 22 5 4047 Lb il Sk 1)
A7, I T WA X 35 R 22 18, Peiloudd &) i 45 5 . FHSH?
PR 22 B A e LB 5 K, A43.19%M1114.22%, 1/ WL Fh £
FEAY BB D, &2 B4y B A 4], Peilouds ) BE 48 # e
15, T I 322 B 3t BV 0 4 B 70, 22 R 1 8 B0 A X 4
fi%.
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Fig. 1 Numbers of species, rank-abundance of populations, and relative abundance of Acer catalpifolium Rehd. in each investigation site. a: Tree layer; b:
Shrub layer; c: Herb layer.
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Fig. 2 Distribution of diameter at breast height (DBH) grades (a) and height grades (b) of Acer catalpifolium Rehd.
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