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Abstract

Pinus kwangtungensis is the pioneer and constructive species on the peaks and ridges of the
Guizhou karst mountain forest, the habitat is harsh and natural renewal of the community is slow,
the number is small, and classified as a class II national protected plant. We conducted a sample
survey at the Pinus kwangtungensis Protection Point in Maolan Nature Reserve, from September
to November 2022, and analyzed the plant species composition, floristic geographical composition
and community stability of the community of Pinus kwangtungensis. The results showed there
were 102 species of 66 genera in 47 families in an area of 3600 m2. The dominant family is Orchi-
daceae, with 4 genera and 13 species. The community-building species are Pinus kwangtungensis,
the subdominant species were Platycarya strobilacea, and the associated species were Quercus-
phillyreoides, Carpinus lipoensis, Cyclobalanopsis glauca, and Acer sycopseoides. The community
has obvious subtropical vegetation characteristics, both in family and in genus; tropical ele-
ments were first, and temperate elements were second. The tropical elements were 21 families
and 40 genera (44.68% and 60.61%), the temperate elements were 11 families and 9 genera
(23.4% and 13.6%). The arbor layer was mainly temperate element. The number of individuals
in temperate element was 926 (86.62%), and the important value was 79.25%. The stability of
the community is poor. The arbor layer frequency grade was A < B > C > D < E, and the commu-
nity of arbor layer was unstable. The Simpson index (0.8886) and Shannon-Wiener index (2.7795)
of the community were smaller than Shannon-wiener index of south subtropical evergreen broad-
leaved forest and south subtropical rain forest. The number of species in the community is
small. The richness and stability of community species are higher than those in Mangshan, Hu-
nan, and lower than those in Guangdong, consistent with the distribution pattern of latitude
gradient. In terms of age structure, Pinus kwangtungensis tends to decline, and with the passage
of time, it is possible to be replaced by the growth tree species such as Platycarya strobilacea
and Carpinus lipoensis and so on.
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1. 53|

7 TR Pinus kwangtungensis 2 FARHA J8 B ZNFAR T[], EEAMA) &R, T 0. 5.
WG WE2], 2R TA LTI, ARES, BRIEHEE, KMk, BEWE, mAH, #f
B, PR, BT, KESHM, MBI AEH. EANXTERE LA AT 1989 4 L HREE[3]
ST A A I FE A BEIE RS s B TS, 2 S, Bl =B 0T R [4]-[11] BeMN[12]. WIR[13]. ¥
[14156 A6 B TUETH A TEVR PR . DX R . PRBESS M S HEAT T SE, RIAS [F) 3 X e g LB AR BEIE )
PR SR MR S MR 2 S o SUNSCE ORI X R RRBE FAHIA R U L 24, RIF R id XA 4
B LA BEVERREE 7T, ik, WFFC4LT 2022 4E 9~11 H, R SITEIAE, SHER TLEM A RIS T
SPREETE . X R AERE T
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2. FRXBARER

AR X AR E MR ST M E ¥R RER RN, H B AR
107°42'22"~107°42'44"E, 25°36'21"~25°35'51"N, &k 836.5~1028.3 m, ELIFL 33.42 hm?, J& I HH 2K
A, HERE, WER, 48550 16.1°C, 4 H K%L 1200~1300 h, F34[F/KE2) 1250 mm, i3
NG ISR, IRDUA A R A A N

3. ST #TIA
3.1 KR E
2 Y RLIRE TR G477 25 4 i T EHFA SErh 4 A1 X B2 9 4 20 m x 20 m IRRESB(E 1)

Table 1. Profiles of the sample plots

< 1. FEHBMER

P S it AT E R m I (°) W
1 £ R AT R 107°42'27.33"E, 25°36'15.86"N 886 25 e
2 LN MR 107°42'31.03"E, 25°36'16.3"N 950.2 20 4
3 £ R AT R 107°42'28.09"E, 25°36'4.08"N 905.7 45 it
4 £ R AT R 107°42'27.16"E, 25°36'5.47"N 924.4 45 4
5 EF R A AR 107°42'27.12"E, 25°36'0.23"N 890.6 35 4
6 EF R A AR 107°42'21.16"E, 25°35'35.04"N 870 20 4
7 EF R A AR 107°42'23.6"E, 25°35'38.46"N 851.9 35 4
8 EF R A AR 107°42'23.7"E, 25°35'42.43"N 882.8 60 4
9 LN MR 107°42'23.88"E, 25°35'44.32"N 882 55 [iip]

32. BEHZE
BAEAS 20 m x 20 m BEHL RS2 4 S 10 m x 10 m A7, FHEXFRETT AR (DBH) > 5 cm 1S AREAT 4
ARG R FIHE . B wiE, 10mx 10 m FE7 B E 4 mx 4 m EEARRE R 2 m x 2 m [P AFE
J7s Ay E I REARE. P m . SRR, B
3.3. W/
3.3.1. BEFAER I
FIH Excel BAFGEFEM N A MR & FIECRE, TR T BRI AL, it
FEXSARURE - AERT 22 B AR S35 B AN B B, I TR 2 A AT ATV S B Rl . AR AR RO A
ZJE: PN AEEL
BRRE . AR H AR RE T I IREL
R MY E (1.3 m)BT A AN AR AR 1 4 B
FHXT 2 B (RA) = FAEY/MAKL R A0S R )4 A % < 100%
FEXFSEE (RF ) = SAB A% (R A3 R A% 2 T x 100%
X 22 B2 (RD) = SEAEWI A w25 L/ 1R A D ) 2 25 FE2 2 AT < 100%
HEA(IV) = X2 EE(RA) + AHXAE(RF) + A% 3 B2 (RD)]/3 x 100%
VR )2 B A W v SRR ARG a5 B B ARG SR 3 R, A R B A AR SRR AT 5 R AR AR N 22 B
FH P35 e B AR 2 2
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SRR TRV 4 M R VR SR BT IO T AT W S P B A AR O DL 3, AR5 )= L35 Al
PIERREIVE R, H PO R

AR RN ANREER S AR T OE SR, (E7E P T 0 Ak o A s i e v A5 7 737 — e 1 T
AT o

PEAR: R R WA, SRR AR AR, EAE T BV 5 AR U B 05 07 T A ke A
Ao

33.2. HEEYMXRESH

TR RAFEREE[15] [16] [L710Fh 74 40 A it i WU [L8] % i S R . @ 340 A5 A 19 % 43, FIFH Excel
A A A BB BB A R BB, TR R, B E AR, @it
ot b FE > AT R () B, AT VA A Y A A

3.3.3. HEREMSH

(1) FpEsrHr

44 C.Raunkiaer Fa e BEVKSIE R A A>B>C>D<E, FIFH Excel B & TR A Z R A JZ W Fl
IR, ATEER R E M. #4018 C.Raunkiaer (115028 7%, 43 NLLF 5 %

A HEE < 20%[HEY

B Z%: HZIHLE 20%~40% It Fh;

C Z: MiEELE 40%~60%HIEYIF;
D % HiE{EAE 60%~80%HIHYIFH;

E Z%: SR > 80%KIAEYI R .

E—MPE MBI IR, BT A SERFE K28, B. C M D FEMAERL, E
AT S BETE R AR AR AN R R

(2) WFhZ FETE BT

N Excel B, HEBEE ) Simpson $EE0A1 Shannon-Wiener 84, 2 BT BEE Yl 2 R4k .

Simpson ¥t £ REPEFER D =1-3 (N, /N ) =1- 3 P?

Shannon-Wiener #7F# % FPESE 8 H =3.3219(1gN - 1 SN IgN, ) ==Y R InP,

AT NG MR AMEEL N ORRETT R T IR AMEECZ R, PO | R MARSLY
FETR T MRS LA

(3) WL SRR AT

FSERG MR B R LEM[13], AT TR S A 5

SR GER: LIRS, DBH <5 em NIZUW(SHT4#), 5cm < DBH < 10 cm AIZL (M), 10
cm < DBH < 20 cm NIIZZ(H#), 20 cm < DBH NIV (KH), FFAZI A DBH > 5 ecm HISIA, 7R
I FHVEAR ARSI A 7 .

4, ERESH
4.1, BHEBFNARL

PHE IR, 763600 m? BEHL YA HA) 102 Fh, SRJET 47 B 66 JE(% 2): Ho 2R EEZ, 4
J& 13 Bl #EIE 2 J@ 2 MR 52 Bl Fagaceae. =7 Bl Rutaceae. 3% %l Moraceae. %%} Lauraceae.
RAF} Poaceae. HEAF| Betulaceae. M £} Anacardiaceae. #%7%F} Rosaceae. 5 %%} Cyperaceae. 7K

DOI: 10.12677/br.2023.126041 319 JERZIEERTI


https://doi.org/10.12677/br.2023.126041

£ %

Je & &L Polypodiaceae. ¢ & ¥k} Sapindaceae; 1 J& 2 Fh IR &7 AL Aquifoliaceae . #t 5L Bl
Elaeocarpaceae. 75 74 £ £l Annonaceae. ###i £ Pittosporaceae. £L & 2%} Taxaceae. LIl £} Symplocaceae.
fili £} Ebenaceae. ¥ %l Pinaceae; H.J& I RLH $# K} Smilacaceae. #1%l Cupressaceae. Kk F
Euphorbiaceae. KJFkF} Cannabaceae. & #} Fabaceae. ##kF} Juglandaceae. Je1T Bk} Apocynaceae. 4
ZEMF R Hamamelidaceae. #7576 £l Stachyuraceae. A} Simaroubaceae. f%-E % £} Dryopteridaceae.

i 1H 7% F} Lindsaeaceae. AKX 22} Magnoliaceae. #ti % F} Rubiaceae.j5 X\ %} Sabiaceae. 11 #iF} Sapotaceae.
At AL Staphyleaceae. £l Iteaceae. %4 #} Rhamnaceae. %k ffi# # Aspleniaceae. T.7¢ F}
Celastraceae. T.## 4t F} Adoxaceae. TilNAl Araliaceae. Ti%l A%} Pentaphylacaceae. V£l Linaceae.

MM El Salicaceae. #iiA&} Ulmaceae.

Table 2. Statistics of vascular plants in the community of Pinus kwangtungensis at Dongting, Maolan

2. R REERDSIEREY ST

B4
2% %} Orchidaceae
523} Bl Fagaceae
2575 F} Rutaceae
¥} Moraceae
&£} Lauraceae
ARAF} Poaceae
HEAF} Betulaceae
WAL Anacardiaceae
#F} Rosaceae
75 Rl Cyperaceae
/K& Fl Polypodiaceae
T #-7#} Sapindaceae
24F Rl Aquifoliaceae
¥} Elagocarpaceae
% 7R Annonaceae
JH B Pittosporaceae
2L G AZF} Taxaceae
1 WLR} Symplocaceae
&l Ebenaceae
AR} Pinaceae
P #5} Smilacaceae
H1%} Cupressaceae
KERA} Euphorbiaceae
K#RF} Cannabaceae
A1t

JE %k

B R R R R R R RPRPRRPRPRERNMNNNODNNRND®WRNS WD

47 #

£y

=
w

P R P P NN DNDNMNDNDNDDNNDDNDNDNDDNDDNDOWW W WO o N o

B4
SRl Fabaceae
HRER] Juglandaceae
Je AT HEEE Apocynaceae
425 RF Hamamelidaceae
ET AL Stachyuraceae
KL Simaroubaceae
i BB Bl Dryopteridaceae
EEUEHEEL Lindsaeaceae
A £ B} Magnoliaceae
7 ¥R} Rubiaceae
15 XEERL Sabiaceae
LLi#i%} Sapotaceae
Bl Staphyleaceae
SRR} Iteaceae
5 Z=8} Rhamnaceae
ZfBFR Aspleniaceae
TP %l Celastraceae

FLARTERE Adoxaceae
F AL Araliaceae
TLHAF} Pentaphylacaceae
TEJREL Linaceae
A} Salicaceae
il Ulmaceae

66 J&

& #

R PR R P R RRPRPRPRRRRPRRE R RPRRRRRPR R R B

102

£y

T T T e S e S T Y ey e e S S Y

9 MFEHL, JLA TR 1069 Bk, BT 44 Fh, 30K}, 35 J@. MK 3 HIFE HE EAE R KR AR
FLEFFA Pinus kwangtungensis (41.65%), HEZ 2 124467 Platycarya strobilacea (11.36%), H 3~6 1185 X
¥k Quercus phillyreoides (5.85%). 753 #4 H-A4i Carpinus lipoensis (4.18%). # XI#k Cyclobalanopsis glauca
(3.73%). A Acer sycopseoides (2.84%). MEZAH 34T, ZHFTE EBFRONER TUEHRS, WARFM 1k

A, RN MR FHEIEE . B PIR. f.
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Table 3. Species composition and their important values in Pinus kwangtungensis communityat Dongting, Maolan
3 MEMEERAHNRENKERE MR AEEE

YFp AERT A0 BE % FHXT 2 FE% AR 3 % HEEY
5 FEHRS Pinus kwangtungensis 7.09 37.70 80.16 41.65
{1t 4 Platycarya strobilacea 7.09 19.93 7.07 11.36
5 X ¥ Quercus phillyreoides 7.09 8.42 2.04 5.85
Fh R ELA Carpinus lipoensis 5.51 5.71 1.33 4.18
# XAk Cyclobalanopsis glauca 6.30 3.84 1.07 3.73
4B Acer sycopseoides 4.72 2.99 0.80 2.84
=5t RS H A7 Carpinus pubescens 2.36 2.53 1.09 1.99
#A1K Boniodendron minius 3.94 1.40 0.58 1.97
/-5 X Cyclobalanopsis myrsinifolia 3.15 1.96 0.58 1.90
M A Loropetalum chinense 2.36 2.25 0.47 1.69

AT 69 F, FJET 37 R, 48 JE. fLAFI NS R Photinia tushanensis F75 3 K8 H-A, Lk
LA (295 BE) o5 EAC S bR E (2061 #R) 1) 14.31%, AHXS 565 H 3.95%; 74 RS ELA (218 #%) 5 10.58%, #H
XF 56 N 3.28%. EEEAEAT 5 AN MUl AE(11.27%) 75 RE FEHA(9.38%) 2 XIBK(8.12%). T X
FK(6.73%). H#iA Loropetalum chinense (6.35%).

EAG 230, RET 7EL 138, HEEEAT 5 M08 FHEREEL Carex breviculmis (8.68%).
4 F 5% Bulbophyllum kwangtungense (8.44%). £H=% Cymbidium cyperifolium (8.35%). J i &=
Oberonia kwangsiensis (7.57%). ftH->% Cymbidium lancifolium (5.79%). MAFEYFIZRED, FEFERHN
TeARJZRIREAR 2 26 FE 5K (203.47%F1 378.55%), FHHAZ A LK 3EFFH .

4.2. HEEMXFRSH

B 4 w51, RERRIEREH, BEVET 47 Bl 66 BHMMHIE M RASHG AE, N 21 B
40 J&, il SR BB BT 44.68%A1 60.61%, JEHTIRZZ, N 11 Bl 9 &, 5 23.4%F1 13.6%. It
Gb, A 2 AT EEE S A &, BT JE Bonia MG E Sinadina. MTRAJZRLE I #v 5 R RO R AL
MEZHIECRE (L 5), 14 MAGEFEMEEY) 104 R, SR SRS 9.7%, EF{EN 14.63%, 10 M
R YY) 926 ¥k, i 86.62%, HEEAE N 79.25%. i iZH LR FLEMFABEE LARAT RS (R 35, #viikz,
PRI T 75 22 BE A T s R e 5 G b A B A I B )R A

Table 4. The areal types of family and genera of plants in the community of Pinus kwangtungensis at Dongting, Maolan

4 IXZREERDHMEREDNR. BROHAR

IyARIX PAY B H4r % JBEL H4r %

1 5 Am 12 25.5 5 7.6
2 2R AR K ILAR T 14 29.8 14 21.2
3 AT NP AD A S (1187 40 A 4 8.5 4 6.1
4 [H Sy A R AT 1 2.1 5 76
5 s W90 4 0 S KN 43 A 0 0.0 4 6.1
6 AT I Z AT IR o AR 0 0.0 4 6.1
7 B I (EDEE - Sk P E) A 2 43 9 13.6
8 dbilf s oA M HAS T 11 23.4 9 13.6
9 ZR WP AL 35 P ] K 43 A7 2 43 4 6.1
12 i, PEEEFE 0 0.0 2 3.0
14 FF 445 1 2.1 4 6.1
15 HE KA 0 0.0 2 3.0

it 47 R} 100 66 100
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Table 5. To compare the important values and individual amount of the families with tropical and temperate distributive
types of the species in arbor layer in plots

5. FE T ARREIET DB R EEZEMKHEER

i o AL A AR
R4 R HEE% B4 PRB HEHE%

J¢ BB} Sapindaceae 47 4.81 AR} Pinaceae 404 41.96

1% R} Lauraceae 12 2.08 PR Juglandaceae 213 11.36

W AEl Simaroubaceae 9 0.86 2} B} Fagaceae 183 15.14

4 i F} Staphyleaceae 7 1.07 ARl Betulaceae 88 6.17

L Hi %} Sapotaceae 6 1.02 42k H§AL Hamamelidaceae 24 1.69

&%l Rutaceae 5 0.72 KJFiF} Cannabaceae 4 0.43

HEHAF} Pittosporaceae 4 1.21 %} Cupressaceae 3 0.64

K# %} Euphorbiaceae 4 1.01 Wi} Linaceae 3 0.91

- JER} Elaeocarpaceae 3 0.91 MRl Salicaceae 3 0.65

Lk} Symplocaceae 2 0.60 £1 S 2K} Taxaceae 1 0.30
Tuhn# Araliaceae 2 0.34
B EL Anacardiaceae 1 0.30
25 %} Aquifoliaceae 1 0.31
15 X} Sabiaceae 1 0.31

it 14 %} 104 14.63 10 %t 926 79.25

4.3. HEREMSH

4.3.1. SREESTHT

TeARJZE A4 AT, SR A RINAE 157, BRI 20 F, CH3Fl, DX 2F, E4F: Brbbbdlsn
5 34.09%. 45.45%. 6.82%-. 4.55%. 9.09% (/4 1).

EA 69 N, SRRE A LA 36 Flt, B ZRI¥ 17 Fl, CL6FF, D3 M, ELZ TR BribtLslsy
BN 52.17%. 24.64%. 8.7%- 4.35%. 10.14% (/4 2).

50 r 45.45
45
40
35
30
25
20
15
10
5

PR AR %

9.09
6.82 4.55

[]
MR BR % DH B
SR

Figure 1. Frequencey grade of Pinus kwangtungensis communtiy tree layer
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E R

Fgure 2. Frequencey grade of Pinus kwangtungensis communtiy shrub layer

2. EERAFMETRENEINER

HIE 1. B 2 ATk, ZBRETTARR 5 MR IR A N A<B>C>D <E, BHZRETFAZIS F
B, HPERIAARIR S, FRARRARE: BEARZER & C.Raunkiaer Fa /€ HFE MR R, HEARZHL

4.3.2. YIFhS R

FrAJZ Simpson $5 %% D >4 0.8028, Shannon-Wiener 5% H > 2.2938; #A)Z D v 0.9355, H A 3.1674;
AR D N 09274, H N 2.8772; BES D }y0.8886, H Ny 2.7795. /Mg, MEAEMMEEE, Wit
ZREMERCR, TR @B R FLEHIA R A R BOR S P 2 VRIS, BRI A 2 R 3R D A1 H
B3 /NF B WA 5 2t ) i AAORT B A R PR 1) Shannon-Wiener 15 55(2) B4 3~4 /245 Al 4.5) [19], £ W%
X SAE D, BEVEATRE .
433. SFRGHMEHERE

EOXF B EE AT 10 AFITR AR PR S5 M (72 6), AcH & AR BN S S B0 B 43 Lo AR it S A
HE(E 3).

Table 6. Age structure of main populations in arbor layer in Pinus kwangtungensis community at Dongting, Maolan

6. RZAEER AR T ETANMEREN

B HAERE B
o W SR UGN WgehE VR
R4 4 4
#6535 AT Pinus kwangtungensis 540 137 143 121 139
1k % Platycarya strobilacea 329 116 187 25 1
13 X #k Quercus phillyreoides 246 156 90 0 0
F IR EAT Carpinus lipoensis 279 219 59 1 0
7 X4k Cyclobalanopsis glauca 196 155 39 2 0
F ™45 Acer sycopseoides 104 72 32 0 0
RS HA Carpinus pubescens 35 8 22 4 1
# ALK Boniodendron minius 30 15 13 2 0
/NH-F5 X Cyclobalanopsis myrsinifolia 72 51 20 1 0
M A Loropetalum chinense 88 64 24 0 0

DBH <5 cm NI (S 41#4), Scm < DBH < 10 cm NIZL(/MH), 10cm < DBH < 20 cm NI (H##4), 20 cm < DBH
HIVEL R, FRARZEHE DBH > 5 cm ALK, FFERZEIE AL RFNE
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UGB IR Y], 2R T A R B BLEL BN S, S0l S Ll e, AEiREaY, A
A RERE T B T RAEMORE AR P N ST R . AL B S St A I 2, HLREAIRE, PR AR R D,
RIAIZEEKIFETRE . SR ZEIEEN. F X Ak, ArtE K. AR, mRURE )
WM, R BUBD, KA. BEER, R ERIBEY, AL E. H08HE.
5 X MARERIR AT RE .

< 280 "
& 26.0 & 40.0
33240 N
&220 P? 20.0
% 200 ' t ' % 00 '
I I m 1V
B
(a) #erg Tt a
x 80.0 [ 634 .
= 60.0 %
= 400 pe
% Y
% 20.0 0.0 )
0.0 ' & : ~
I I m 1V I o m IV
1243 B
(c) B K#R (d) %k R B-H
¢ 1000 (791 <800 692
X 80.0 S
x5 00 F600
2 100 3340.0
R 200 0.0 %20-0 0.0
# o0 v o0 '
1 11 III v 1 II 11T I\
21 W%
(e) MR o A

W B %
N
S

(8) HEMEH
70.8
< 800 s 80.0 727
= 60.0 = 60.0
:\;é 40.0 2 400
% 20.0 § 20.0 0.0
0.0 : 0.0 '
I II III v I I 11 v
B W%
@) /MHEX () A

Figure 3. Trend for succession and age structure of main species in tree layer of Pinus
kwangtungensis community at Dongting, Maolan
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5. #Wig

WE9C X AR FLATRAREVE SR R AR A AR, 52 bR, 25 Rh. SBh. Rkl RACRH. MeARL. Bt
Bh, AR, TREORL, BEUELBRMLAR L SWIRE. TRABURR, A YR MER T AR TEARE, 4
Wk 2 AOTE T 22 TR RE LA RA BETE R 38 Rl 22 )

FFICIX BEVERUR 400 DLAGHE A, SRR, AL 53 A 5 42 FRUT [20]%F 75 22 4 X R4 (X 2R T
4 M — B R R AN AR R B A O, R LK SR A R R 8, X5 T B 1]
75 BRI HE S [ 3] %o B 2 L 1 4 T A B VA 90 4 SR — L.

B RX SR A TTE B, B LR RS 2 L T IS Al 2 BEVERR 3, RILTR
2 B E A T PA BT R o P BB R M B IR ZE AL, IR TFTR . LGRS R
I 24 5 B FEE 80 T U FY 4 A 4 S o
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