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Abstract

Aims The mid-mountain moist evergreen broad-leaved forest is a montane forest vegetation type developed in
the subtropical climate zones of China. However, the community structure of the forest has never been reported
based on large sized plots. The present study investigated the tree species composition and community structure
within a 20 hm? plot, serving as the fundamentals for analyzing the relationships between environmental factors
and spatial distribution of tree species, and a basic platform for monitoring long-term forest dynamicsin the future.
Methods We established a 20 hm? plot in a forest at Xujiaba on Mts. Ailaoshan, Jingdong County, Yunnan
Province in 2014. The plot was set up in accordance to the protocols of the Center for Tropical Forest Science
(CTFS). All free-standing woody plants with a diameter at breast height (DBH) > 1 cm were positioned, mapped,
tagged, measured and identified to speciesin the plot.

Important findings A total of 44 168 free-standing individuals with DBH > 1 cm were recorded, belonging to
104 species, 63 genera and 36 families. Trees of Fagaceae, Theaceae and Lauraceae are dominant species. At the
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level of genus, the floristic composition was primarily represented by both tropical (46.0%) and temperate
(38.1%) elements. The 22 individual species with importance value > 1 contributed 84.6% to the total abundance.
The three most abundant species were Camellia forrestii, Vaccinium duclouxii and Symplocos ramosissima. Four
tree species (Lithocarpus hancei, L. xylocarpus, Castanopsis wattii and Schima noronhae) had the largest basal
areas, and they were also the dominant canopy tree species in the plot. The DBH distribution of al individualsin
the plot showed areversed “J' pattern, indicating numerous recruiting populations. Such a pattern was applicable
to C. forrestii and S. ramosissima as well. Forty-nine rare species (those with individual number fewer than 20 in
the plot) accounted for 47.1% of the species total. Evergreen species dominated the life form spectrum of the plot,
making up for 94.7%, 96.2% and 94.0% in terms of importance value, total abundance and total basal area, re-
spectively.

Key words mid-mountain moist evergreen broad-leaved forest; Mts. Ailaoshan; species diversity; floristic char-
acterigtics; size class structure
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(Lithocarpus xylocarpus). fif8=}-fi(L. hancei)%5 v fl
A, WL 92 922 hm? (377K Bk, 1983), 3R it
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RIRAEDIR L DMEZ R R XA
YR AR EERFE AR 2k, JFIEI 5 B 2R AT
B ERRE  MRAR AR S SRR EUAE, S R A L
PR 2 AR BB SRR, R oA R
SRR BN A M SRR A 5 i i R 22 )
ZREPERIIE S SRR L B8 At
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T LR A PR Bl S R b (LA R
PRI 2R AR ) A7 T2 2B 1 E R B AR RY X,
PR X 32 BRI BT o L 8 S A AR A 2
RGN BERE R AL KRS 5 A3
Yo BRERHEIR, RAMWX A B AR 1995}
956/ 2 242F12067% F (LA ) (A HEF1E A, 2009)
A FE LA T R X AR R X, ik
2 400-2 600 m. ZX & TP ERAME, FF (11
4H). WZ(5-10H)% . %X 104(2002—-2011)
G MEAR B FRFEKE N1 778 mm, 86%LL I
IR KEPER S, P13 C, AT
H)SIE 156 C, &% H@QH)SiN57 T (Wu
et al., 2014). Mt LA L AR, LA NN
tEE, SRREFEE, HEMRBRME@EH < 5); RiER
T EEYZ (E3-7 cm)fE 55, HIEA PR . S E A
SR N12.91%. 0.529%7410.06%, + 3%
[FJCINA14.4, 30-50 cmi®ZEC/NN15.3 (Liu et al.,
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2002).
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FEHb 2 8 R 4% Center for Tropical Forest
Science (CTFS)HEE W bnifE 1+ AR FE 217 (Condit,
1998). ¥ H4=uli{% (Topcon GTS-336, Topcon Posi-
tioning Systems, Tokyo, Japan)KB&ANEEH R 4> A
500120 m x 20 mifRETs, AT X7y 91645 m
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Fig. 1 Thetopographic map of Ailaoshan forest dynamics plot.
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TTA SRR B 3 ) o e 2 B L Bl s B T AR AN
SUE BH 1196.2%- 94.0%F1194.7%; 23/ 7% M- [iF] H-A4
Fho gy o) o e 22 B i sy v AR R R B A 1Y
3.8%. 6.0%7F15.3%. J 57 MAKK T-1 000/ 4= HB N
W SR RE A (R 2) o V& R RO SR B R 2 1) 72
B ¥k At (Lyonia ovalifolia), 13446k, Hix AL el
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22 BEER
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AMEELC A4 1681k (4 SR ELHE /A U 69 762FK), F
By T AR B (R ST AR RO 92 2088k -hm 2 (8
BFE L) WNIIFR 2 B 1) B0t o3 A (B 2) T LU
AR HUR Z RT L6l o5 T M1 75.6%,

F1 LA E EE AT 1062 AR

MR 2 W RT 33N FH T A A% 1)95.0%.

FAFEH R AMABGEE L 000Kk I Fh A 121N (322),
IR EU11.5%, R AMASUN67.7%. s
FESR MR R Z, 11516 3871, HEaMA%L
[K114.5%; Bt J5H N 2 B (Vaccinium: duclouxii),
4 8431k (11.0%); Z{EiliWl, 73 000tk (6.8%); i
A2 55814 (5.1%) . i 4% Hubbel | #1 Foster
(1986) 1 5E X, K EhmP MAKCR £ F Lkk (W
SCRFRA R, 1100 91 WA, 2 T 108k K8 W
B, R RE N A WA FRA9S, B
47.1%, MifaFi )2 AL s 2 FERI0.7%, (5 A E
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Table1l Top ten familieswith the highest importance values in Ailaoshan forest dynamics plot

75 Rank  FH4 Family LR B M M XS B REE X AHXTRAEE R E R
No. of No. of No. of Basal area Relative Relative Relative Importance
species genera  individuas (cm?) diversity density abundance value

of the family

1 5e3}-F} Fagaceae 8 3 6321 7066 975.19 7.92 14.31 57.94 80.18
2 #Fl Theaceae 7 6 10 466 1508 836.26 6.93 2370 12.37 43.00
3 #E Lauraceae 10 5 3833 682 608.98 9.90 8.68 5.60 24.18
4 HRl Rosaceae 14 10 2807 407 326.40 13.86 6.36 3.34 23.56
5 WHLEL Symplocaceae 5 1 7026 287 828.73 4.95 15.91 2.36 23.22
6 5% Vacciniaceae 3 1 4861 528 954.35 297 11.01 4.34 18.31
7 FH5{EFR} Ericaceae 6 3 2501 495 485.15 5.94 5.66 4.06 15.67
8 KR Aquifoliaceae 6 1 2059 445 327.40 5.94 4.66 3.65 14.25
9 A=A Magnoliaceae 3 2 913 217 984.99 297 207 1.79 6.82
10 B4FL Caprifoliaceae 4 1 84 4 286.15 3.96 0.19 0.04 4.19
it Totd 66 33 40871 11 645 613.60 65.34 92.55 95.49 253.38

F2 FEM A AMAKE T 1 000 o 22 55 % I i s o i L

Table2 Abundance and basal area of the tree species with individuals >1 000 in Ailaoshan forest dynamics plot

75 i MEEL Paid 2] E Jieg v B TR AR

Rank Species Abundance Ramifications Mean of DBH (cm) Basal area(m?)

1 5 HIEZ Camelliaforrestii 6387 5847 3.42 15.95
2 = M Vaccinium duclouxii 4843 6101 6.52 52.67
3 Z1E1LHL Symplocos ramosissima 3000 272 441 15.37
4 figi 2} 41 Lithocar pus hancei 2558 4195 16.81 288.69
5 FEAHLAT Eriobotrya bengalensis 2368 229 9.40 27.27
6 AR Al Castanopsis wattii 2008 1140 20.28 195.83
7 114 Symplocos sumuntia 1840 452 4.26 9.46
8 AL Symplocos poilanel 1551 657 2.68 2.08
9 A HFHI Lithocarpus xylocar pus 1540 777 28.99 210.85

10 =4 Euryaobliquifolia 1446 737 3.53 3.33

11 JEEA% Machilus yunnanensis 1236 338 8.58 21.88

12 FHAZE Hartia sinensis 1118 249 13.26 29.95

it Tota 29895 20 9% 122.13 873.33

DBH, diameter at breast height.
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Fig. 2 Cumulative distribution curve of species abundance in
Ailaoshan forest dynamics plot.
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24 MHBERFMKB MO0

SEREHL N BT B GE T2 BB R, RN B
KR AR, SH3NES M, 6 321
AN, HB AR A K, I8 E706.7 m2, s
69 s T THT AR FR157.9%; A5 BL I BE L N AR SR 2 1)
Bl 10 4661MA, (5 EANMEE23.7%, HoE
AR T 7R =B EIM R R, R
RN YIRREE R, AR 101N E, =
BHEAR A S 4. HEE A AT 106 AL & TR A
1T92.5% )44 K A1163.5% (4 Fh 5 (£23) -

FEHb P B EE = LW Bl 220, 1% SL B Fh )
A ARG vy BT AR 23 3] o 5 e A AR OR it i sy
b TH 1) 84.6%0F188.4% . B A HE 44 1y 347 f W b
NZFEAESET . B2, B&NFA
JE AR A, R v B TR AR A o R b R s T AR
6.9% (£4). FilmBriE AT m*hm 4R a 11
A, HEAZ BT AR (Rl O T (14.4 mP-hmi %), AR
F1(10.5 m*-hm™). A5 4E(9.8 m* hm ) Fl g EAH
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Table3 Distribution patterns of genera of seed plantsin Ailaoshan forest dynamics plot

75 Rank IIAIX A Areal-type JE% No.of genera  H 4tk Percentage
1 45 Widespread 3 476
2 Z#A7 Pantropic 7 1111
3 R (Rr . T T A B 56 A T 7 11.11

East Asia(Tropica & Subtropical) & Tropical South America disjuncted
4 FAHT I I 2 HGH K PEH Tropical Asiato Tropical Australasia Oceania 2 317
P I Z S AR Tropical Asiato Tropical Africa 1.59
6 FAHy YN (RS AR P ZE B - ok, R ) 12 19.05
Tropical Asia(Tropical Southeast Asiato Indo-Malaya & Tropical Southwest Pacific Islands)

il 4 (2-6)/IMit Tropical elements (2-6) sub-total 29 46.03
7 JLif7F North Temperate 14 2222
8 R K AL E] kT East Asia& North America disjuncted 12.70
9 IH 57 Old World Temperate 3.17

WA L5 (7-9)/MT Tropical elements(7-9) sub-total 24 38.10

10 R East Asa 7 11.11

it Tota 63 100.00
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Fe4 TR L REH B AE T L0AL (R4 A

Table4 Top ten tree species with the highest importance values in Ailaoshan forest dynamics plot

J¥'5 Rank  F4 Species A AR % AR AR ERORTE s HIME
No. of individuals Relativedensity Relativefrequency Relative prominence Importance value

1 A ELRZE Camellia forrestii 6387 14.46 5.11 0.01 6.53
2 2 A A% Vaccinium duclouxii 4843 10.96 4.27 0.04 5.09
3 Z{E1LHL Symplocos ramosissima 3000 6.79 4.14 0.01 3.65
4 fii 2|4 Lithocarpus hancei 2558 5.79 4.58 0.24 3.53
5 AR Al Castanopsis wattii 2008 4.55 4.87 0.16 3.19
6 BEHLA Eriobotrya bengalensis 2368 5.36 3.98 0.02 312
7 AH Lithocar pus xylocarpus 1540 3.49 458 0.17 2.75
8 LB Symplocos sumuntia 1840 417 3.62 0.01 2.60
9 VEE AR Machilus yunnanensis 1236 2.80 4.48 0.02 243
10 MAELLEL Symplocos poilanei 1551 351 3.06 0.00 2.19
#it Total 27 331 61.88 42.69 0.68 35.08
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Fig. 3 Species-area curve and individual-area curve in Ailaoshan forest dynamics plot. Cl, confidence interval.
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Fig. 4 Diameter at breast height (DBH)-class distribution of all individuals and dominant speciesin Ailaoshan forest dynamicsplot. A,
All individuals. B, Vaccinium duclouxii. C, Camellia forrestii. D, Symplocos ramosissima. E, Lithocarpus hancei. F, Lithocarpus
xylocarpus. G, Castanopsis wattii. H, Schima noronhae.
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Table 5 Comparison on the major characteristics between Ailaoshan forest dynamics plot and other three evergreen broad-leaved forest dynamics plots in

eastern China
Fea Ry  K48E PR TR ERK BRI REE AMEEGE WA R p S S RS YN & S
Name of Longitude, Average  Mean annua Annua Areaof No. of No. of free $&/tufsl  BE/tef sk Reference
plot Latitude atitude air temp- precipi- plot species standing No. and No. and Average area
(m) erature tation (hm?) stems percentage  percentage of stemsat
(C) (mm) of rare of deciduous breast height
species tree species per hm?
(m*hm)
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24.53°—
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shan 29.99°—
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i 118.12°— 581 15.3 1964 24 159 140 700 59/37.1%  79/49.7% 36.9 Zhuetal.,
Gutianshan 118.23° E, 2008

29.28°—

29.35° N
S 112.51°— 350 20.9 1985 20 210 71617 110/52.3% 30.2 Yeetal.,
Dinghushan 112.56° E, 2008

23.16°—

23.19° N

S LRI B 22 2 2 D T R X 2 AR R T X I 28 4

The longitude and latitude of dinghushan forest dynamics plot is the Dinghushan National Nature Reserve.
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