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The functional groups and succession characteristics of dominant populations in

an evergreen secondary broad-leaved forest of Wuchao Mountain
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Abstract: To understand the community structure and succession characteristics of Wuchao Mountain secondary forest, we
analyzed niche and interspecific relationships of functional groups presenting succession stages. We investigated woody
plants with diameter at breast height = 1 ¢m in 20 mX20 m forest samples in the study area. Eleven functional traits were

measured including leaf nitrogen content, leaf phosphorus content, leaf kalium content, specific leaf area, woody density,
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leaf dry matter content, chlorophyll content, growth form, longevity, shade tolerance, and maximum potential height. The
45 species were grouped into four functional groups, such as early successional species (PFG1) , mid successional species
(PFG2), mid and late successional species ( PFG3), and late successional species ( PFG4). The results of the
interspecific association showed that the ratio of positive and negative association was close to 1, and the significant positive
pairs were greater than the significant negative pairs, which indicated that the community was in a relatively stable
succession statue. However, the values of niches overlap and interspecific association among PFG2, PGF3, and PFG4 were
high and interspecific competition was intense. Our results suggest that the forest community of Wuchao Mountain is
developing towards the later stage of succession. To restore forest ecosystems and accelerate succession, thinning of the early
species competing with late species could be undertaken and commercial pioneer species could be used to reduce the amount

of opening area.

Key Words: secondary forest; functional groups; functional traits; niche; interspecific association; succession
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1.1 BF5E DCME DL S e A5

AHFFEER LA 1010 R FRARA BEAR X N R4 T (339417 N, 120°00" E ), 258 LR IX Ay #iL80 f STV 3R 5 4
YA R AR, AP LT R 264 m B 494.7 m ARAREE 75 380K 93% , HIESR AN LT A, HAL 7 B
PR AR IR N 16.1°C , e — H W A VIR R 3.6°C . & RYFER &8 1400.7 mm, - JCFEIAH240 d,
SRR BE N 76% , 4735 H BB HCH 1800—2100 h, A7 L 4R R AR MO B K Je A AR R 2 42 35
B SR ( Pinus elliottii) FIAZ A ( Cunninghamia lanceolata) , XF ZRMFEAT LRI FIVK 52 5 32 37 18 8 2] H /7 89
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Table 1 The formula of important value and niche indices
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Table 2 The formula of species association indices

g HHARK AR EZBUN
Index Formula Variables References
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1.5.3 Spearman FRAHSC R KL (r,)
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R D) 8 A 7 Dy A MR 22 S BRI 3R O 2 e ke 0, b 2 2% 5 fd1 A Tukey #5 35 ( Tukey Honestly Significant
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LA, 5 2 P R R R b P 45 300 5 B S B R R 2 A5 PRG2 ol 11 AN R AL A, 22 B8 LA ( Styrax
confusus ) /N A H ( Photinia parvifolia ) F1HFE ( Symplocos paniculata) %5 I R PEG3 A1 15 AN Fh,
FERN AT T KRS ARG 5 I FP 2 8 PRGA W 13 5 I3 BFIAR Bl 2 B8, 3228 8 B AW i S8 28 i 1L
R AERAE S (K 3) , 4 DI Z M LT pe ok 22 5 W2 (B 1), W R A R PEIR SR B, PRFGT 3]
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R3 InEEEEXIS

Table 3 Classification of functional groups

hent Yol DIRERE A
Functional group Species Description of functional traits
N e b T e e U e N e
PFGL AR L EANE N R 7 SN S R
PFC2 SR ANFO L A B CEL B SERE e R P A R s R S R B i
g AL TR AR LR 2 35 B L TR
U SR % N AT 4 PSS I N TE R A
PFG3 A LU R X AR R TR R 2 SO R RN s e T B S AR
TR
TR W I SRR BB T UK
PFG4 B A 254 TR 2R LG DO RS . ORI BT | i R T B e A

AT BRAH

PFG: H¥PIfieHE Plant functional group

2.2 EHEEEAAESA

ARSI AN BB T (& T BERE EE A 80%—90% ) It 4 ST RERE T R WF 5T b a] 6 &
(F4), FEAANDIReRErD, 5 2B 5 KM 73 2 AR (3.25) (FELLAR (1.29) KM (19.35) B & 4%
(7.79) .

8 Levins(B,) I shannon ( B ) F855000 & A A7 T8 B, X IR B R0 I 14 56k 1) 400 P EL A 308 R R AR 38507 B8 3
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Fig.1 The difference of plant functional traits in four functional groups in Wuchao Mountain ( mean+SD)
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FA 257 56 BE RGAE L (EURABA BN, U PRGT Hh ()7 s A B B3 B AR K, (L AR 2500 58 B AR/ T I B
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HAb gy Fh Z [0 250 BB R R AL, S S HESIEHREEE T TR PRG1 TIRe R Z MR 2 ],
Hrb AR AL e 5 HADR T AR SO SR BOR 2T 0.6, BEEE AT, [7]— DI RERFY I H] B9 A= 2807 51
BfEIGM,
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R4 AN IHEERE BRI S MR Z LR VR=0.81<1, X B E MW T B, X0, (51.74) <W(56.73) <X} s
(90.53) , BLHA VR (B 1 VA WA 1.2 501, BVI Al [B) 50 A Wl 385 0 f B 45 e

R4 FHUANTREREIEYHNEREMESMEE

Table 4 Importance value and niche breadth of main species in three functional groups in Wuchao Mountain

ThRERE =y Yrfh FHEY H: AL FESE Niche breadth
Functional groups No. Species Important value Levins #5%1 B, shannon 1554 B
PFG1 F11 BREE Quercus acutissima 3.25 10.38 2.44
PFG1 F12 FBHIAR Pinus elliottii 2.48 9.45 2.27
PFG1 F13 FHEE Quercus fabri 1.70 39.32 3.76
PFG1 F14 # 48 Dalbergia hupeana 1.01 20.06 3.24
PFG1 F15 MR Sassafras tzumu 0.80 12.05 2.53
PFG2 F21 TELLHE Styrax confusus 1.29 40.52 3.76
PFG2 F22 INHE R Photinia parvifolia 1.10 45.95 3.85
PFG2 F23 FIAE Symplocos paniculata 0.89 37.24 3.64
PFG2 F24 AT Styrax faberi 0.87 13.97 2.84
PFG3 F31 KT Schima superba 19.35 58.52 4.14
PFG3 F32 X Cyclobalanopsis glauca 4.54 43.73 3.93
PFG3 F33 A Cunninghamia lanceolata 3.43 29.37 3.71
PFG3 F34 fa#k Lithocarpus glaber 2.49 49.41 3.99
PFG3 F35 R Symplocos stellaris 2.40 59.80 4.15
PFG4 F41 B Camellia fraterna 7.79 56.51 4.12
PFG4 F42 Wi LB Symplocos anomala 4.83 54.82 4.10
PFG4 F43 LR A€ Rhododendron ovatum 4.06 52.95 4.07
PFG4 F44 F%éﬂ«%% 2.91 39.87 3.91
Eurya rubiginosa var. attenuata

PFG4 F45 TUEARER Osmanthus cooperi 2.83 48.75 3.99
PFG4 F46 HER Loropetalum chinense 2.81 62.32 4.18

2.5 okl A IBeZE

XPAGEI6: AT AR ) S b (B R 5 1 35 8, FLARMIE T i Ak B S8, TR far t BUAE T A D7 v LA
R BB X GE A TORR K, AR T Y XK S0 25 R AN BE % e AE N . B AR q, 3 171 R (K 3)
80 XF M IEHKEY , Y 46.8% ;84 XF HLES | b7 49.1% ;7 XPEABRL, , IEAELE LR 0.95, IEAH I A 38 Fbl i 3%
B4 5 R 4 #1010, o5 2.3%F11 5.8% ; Tk G A 35 AR 28 0 4 0o 3 FN 14, 5 1.8%F11 8.2% , 45535 B Ak
SEPER IS — B IRAS B AT

DI F8H085 T i R A 1B M, 190 XTI Rl A, 112 XF (58.9% ) F B A sk BX 2, 24 X} (12.6% ) F=
PUOMBRIEZE (P 4) . BbAh, 42 XN 5HRES | 12 X TCHES, 205l i B Rl oG ) 22.19% 11 6.3% , FhlE] B 45 1) 45
55 25 B A — B SRER A Y b T A 0 A SRR T AL BB TR

Spearman kA R BT DA R AT R 3 7 22 (1 5) o 56 XFHFP (29.5% ) F2 0 i (35 IE AR 5, 10 X
(5.3%) KI N BFEIEAI, BLIM,55 XY (28.9% ) F B Rk B 3 A 5,9 XF (4.7% ) TR 3 A %,
60 XA, BLZE AT T Ay 5 HAL S FP GBS P, FLIE UM SERP T AY LU ME R 1.03, 5 XA 5 3 A —
0, AEJERh ] AR E A, XTI B 2 T XK G X R T XK I AN RE MR R A Y R R g 22 DY S
A=A A T A I TR 5 S W P ] A B G 0 K RO I R

3 itig
3.1 LA D RE R
ARSI k-SRI AR PR e 28 55 3 MR M 25 BE 45 11 AT Be PRV L W &) 43 4 25T
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