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Effects of Chimonobambusa utilis management on the species diversity
and dominant populations structure of Castanopsis platyacantha

community in Jinfo Mountain

WANG Jingmei, ZHOU Lihua, HUANG Li, HU Siwei, JIN Cheng, YANG Yongchuan”
(Key Laboratory of Three Gorges Reservoir Region’s Eco-Environment of Ministry of Education,
Chonggqing University, Chongqing 400045, China)
Abstract: To explore the impact of Chimonobambusa utilis management on species diversity and dominant
populations structure of Castanopsis platyacantha community in Jinfo Mountain, the natural and the managed
community of Castanopsis platyacantha in Jinfo Mountain were used as the research object to analyze species
composition characteristics, species diversity and dominant populations structure in two communities. The results
were as follows: (1) A total of 84 vascular plants in the plots were found, belonging to 40 families and 63 genera,
dominated by Lauraceae, Rosaceae, Fagaceae and Theaceae; Castanopsis platyacantha was the dominant species
in the community, Schima sinensis and Lithocarpus henryi were the subordinates and Chimonobambusa utilis was
the dominant species in the shrub layer, which the species composition of Castanopsis platyacantha community in
Jinfo Mountain was similar to other subtropical regions. (2) The species richness of the shrub layer of the
managed community was significantly lower than that of the natural community, the Shannon-wiener index and
Pielou index of the herb layer was significantly lower than that of the natural community. (3) Dominant tree

species Castanopsis platyacantha and Lithocarpus henryi in the natural community were of stable populations,
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but those were of declining populations in the managed community, and Schima sinensis in two communities
appeared to be in decline. (4) The ratio of total sprouts to total individuals, number of multi-stemmed
individuals/number of all individuals and seedling relative dominance value of Castanopsis platyacantha, Schima
sinensis and Lithocarpus henryi in the natural community were higher than in the management community. In
conclusion, the Chimonobambusa utilis management have a negative impact on the species diversity with the
strongest on the shrub and herb layers of Castanopsis platyacantha community in Jinfo Mountain, indicating
managed activities significantly affect the renewal and maintenance of the dominant species in Castanopsis
platyacantha community.

Keywords: Chimonobambusa utilis management, Castanopsis platyacantha, species diversity, populations

structure, Jinfo Mountain
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Table 1 Basic information of plots in Jinfo Mountain, Chongqing

it PRI AN Plot a1 HEH(m) B W ST
Plot ID area(m?) Latitude and Longitude Elevation Aspect Slope The density of
Chimonobambusa utilis
(Fk/m?)
Al 600 107°11.863" E~ 29°00.328' N 1 897 S191° 15° 0.56
A2 600 107°11.846" E. 29°00.280' N 1904 ES149° 10° <0.10
A3 600 107°11.845" E+ 29°00.339'N 1910 EN37° 35° 0.50
Bl 600 107°11.740" E< 29°00.401' N 1973 NE15° 30° 1.24
B2 600 107°11.308" E~ 29°00.213'N 1987 WS200° 5° 1.40
B3 600 107°11.825" E+ 29°00.206' N 1905 SE168° 30° 1.52
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10 cm; IV AR 10 cm < DBH < 15 cm, VKW DBH > 15 cm; (2) FiFELEH . mEERRIS MK H<1.3
m; N 13m<H<5m; MHELS5m<H<10m; IVEZ I0m<H<15m, VHE H>15m; (3) FEARMLHAMH
PR3 B S A AR RN A AR A Ge it TR TR AR R % RS MBI MAZ PMSI(Nanami et al.,
2004); (4) 4IPEMIXILHE RD 2% Ohsawa & Kitazawa(2002)(1) 5 =T 115

RS = BHFZEL /S MRS (8)
PMSI = 3 BRANME /S A=Ak (9
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A 100 W HONEE i FhIERCOR R (m)s CONE R0 5 (%)
KH R ETTZ 78T (one-Way ANOVA) Fli/NE 2 2 71 (LSD) R I6 R & Z IRt 2

R B E T ER (P=0.05),
2 SR 50
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Sl 6 MR LS AT AR 40 Bl 63 & 84 A, A KM 2 B 3 & 3 R M T HEMBERES T
YR JE 1 M Y 37 RS9 JE 80 B, (HFEHMIAI AL 95.24%, EMEVE I E B . BETE
YFh AR R A AL 5O, PR S 10.71%. 9.52%; Ho TR RARE WZS AL 205105 7.14%.
5.95%- 5.95%; FANEMEL (1~2 F0O 7 34 NRE, Bib HEEEED N 57.16%, HoAh g RAEL S 23.84%
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Table 2  Species composition of Castanopsis platyacantha community in Jinfo Mountain

A=) o & i Lt 451l
Number Family Genus Species Proportion (%)
1 #&FE} Lauraceae 4 9 10.71
2 #Fl Rosaceae 4 8 9.52
3 73} F} Fagaceae 4 6 7.14
4 ARAEL Poaceae 4 5 5.95
5 L% FL Theaceae 3 5 5.95
6 AR Aceraceae 1 3 3.57
7 % B &Rl Styracaceae 2 2 2.38
8 ##El Smilacaceae 1 2 2.38
9 HAF Liliaceae 2 2 2.38
10 %4FF Aquifoliaceae 1 2 2.38




11 S} Fabaceae 2 2 2.38
12 RS TERL Ericaceae 2 2 2.38
13 %%l Compositae 2 2 2.38
14 % EHRAl Dryopteridaceae 2 2 2.38
15 A=F} Magnoliaceae 2 2 2.38
16 AiiEl Lardizabalaceae 1 2 2.38
17 ILALEl Symplocaceae 1 2 2.38
18 h%E%ikL Cornaceae 2 2 2.38
19 TFEl Celastraceae 1 2 2.38
20 /NEERL Berberidaceae 2 2 2.38
21 oAb s FR R JEAL Other single species 20 20 23.84

RIS AR B Z R, WATARE . EARNEAZ =2 TRARZEEIE 26 m, LW FH
13 %t 21 J& 26 #01, LL7E2FER} (Fagaceae). LIZSFl (Theaceae) FIAEE} (Lauraceae) N, FRERERNAILHFh
NI, IRARAFRIEE R N R AEAR ST (Schima sinensis)~ KA (Lithocarpus henryi)~ /WA (lex
micrococca)~ 2 ¥ X (Cyclobalanopsis oxyodon) . le K JZ i1 4.5 m, F&it 12 &L 18 J& 21 1, LURAF} (Poaceae)
MFERENE, &ML SRS, SRR 24 (Eurya muricata) )ETERE (Machilus
chuanchienensis) M. FARJZVIHHRE 21.67%, VIMFEE, AR, it 26 B 42 & 49 #r, ik
G % Fl (Dryopteridaceae) . RUili 1€} (Balsaminaceae) . 56 FRHEHEY) , i HI% | 5 5k ( Dryopteris Adanson)
LA M AR 2T (Litsea elongata var. subverticillata) ¥R (Impatiens siculifer) SEPFA R (B 1, £ 3D,

R 3 mRIPE BRI S R IR LR R L E B (T AL-A3)

Table 3 Main species and importance index of different layers in Castanopsis platyacantha natural
community (based on A1-A3)

B IR Lygis HEH

Layer Species Importance index

i filk% Castanopsis platyacantha 0.29

FAE R Schima sinensis 0.10

TR )Z KM Lithocarpus henryi 0.09

Tree layer INREFE Ilex micrococca 0.04

2% X Cyclobalanopsis oxyodon 0.03

H:4x 21 Fl The 21 remaining species 0.45

&L Chimonobambusa utilis 0.61

—— ¥ 2K Eurya muricata” 0.04

Shrub layer Jm il Castanopsis platyacantha 0.03

JIE5iE48E Machilus chuanchienensis 0.03

HA4x 17 Bl The 17 remaining species 0.29

Jmfilk% Castanopsis platyacantha 0.06

W EBR Dryopteris Adanson 0.06

HARR IR ARZET Litsea elongata var. subverticillata 0.05

Herb layer 4R Impatiens siculifer 0.03

HHAEARTE Schima sinensis 0.04

H 4 44 F' The 44 remaining species 0.76
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Fig.1 Height structure of Castanopsis platyacantha natural community
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Fig.2 Species diversity index of various levels in natural and managed communities
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A, D. Ji#fF5; B, E. FHEAL; C,F K.
A, D. Canopsis platyacantha; B, E. Schima sinensis; C, F. Lithocarpus henryi.
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Fig. 3 Diameter class and height class structure of dominant tree species in natural and managed communities
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Table 4 Re-sprouting ratio and seedling relative dominance value of dominant tree species

ol AR H AR T ATE R
Species Index (%) Natural community Managed community
Ji RS RS 29.55 <0.10
Castanopsis platyacantha PMSI 20.45 <0.10

RD 11.93 0.39



A RS 25.00 <0.10

Schima sinensis PMSI 8.33 <0.10
RD 6.51 1.19
YR RS 77.78 9.09
Lithocarpus henryi PMSI 22.22 9.09
RD 4.70 4.77

IE: RS. Wifi#; PMSL. AHi/MAEZ; SRD. LyEitixf AL,
Note: RS. Ratio of total sprouts to total individuals; PMSI. Number of multi-stemmed individuals/Number of all

individuals; SRD. Seedling relative dominance value.
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] 76 i L e R B VR R AEAE MBI RNAR - BONEAR R ARG DL 20T h & LT T EEEAR R
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tumidissinoda)~ 75717 (Chimonobambusa quadrangularis) “E{EHERZ BT ECRAR AT (KR EE
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tAHIE . GRS (2018) $2 3 B0z 1L A JE 1L R RE B E AR TSR] 3 32 58 Je AR IR S A a), BTt —
AN RTH, RHAM RIS . T ARG R IR T, B A A AE R Fh a0 N 55 X (Cyclobalanopsis
myrsinifolia) S&IZHTEIN, FEEKEAINASE o <0 L i RS BE & H 032 8 06 L0777 RN R AT AN
FHeomZN, M AR AR A E R, Bg KA E, HMREF 2 UL,

5 el R TR 2 R PR H S Al X LA
Table 5 Comparison of diversity index of Castanopsis platyacantha community in Jinfo Mountain to

other zones

X L g JE il
Site Wawu Mountain Emei Mountain Jinfo Mountain
2313
] 102°51'—103°20' E 103°15'—103°28' E 107°00'—107°20' E
Longitude
4153
) 29°31' N~29°51'N 29°31'—29°38'N 28°50'—29°20' N
Latitude
3K
1 000~2 000 1 500~2 300 1 700~2 000
Elevation (m)
i FH T B 0 7 2 XS TP Ay 22 RS i P AR IR ZE S
=
) Med-subtropical humid Med-subtropical Subtropical humid
Climate

Shannon-Wiener 8% H

Shannon-Wiener index H

monsoon climate

1.94+0.15

monsoon climate

2.00+0.80

monsoon climate

1.62+0.20



Simpson #8% D

0.31+0.03 — 0.30+0.05
Simpson index D
Pielou 841 E
0.34+0.02 0.68+0.14 0.65+0.09
Pielou index £
Z25 30k L, 2018 A, 2006 ZH
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