I ARZFERFR,2024 £,40 %, % 2 H8 Journal of Guangxi Academy of Sciences,2024,Vol. 40 No.2

*EFETHRMHe

H}

D ETIERREEREEETEMN RSN T B R RERE"

RERLFXWH BLF R BHELE HEBE L ELA
A7 BIFERFAMAFFR, ) BEK 541006:2. 7 BREAABREREALFTE LA ARG REE PO, & F®RB
538021)

FEE s ) S BRI ST R RN ) 25 (0 RUBE B AR ) RE I 45 40 I RE A Sl 28 g i A S S p Be 3 3, ARWTFE It
105 30 2= 5 PE T ARG 2 48 (Hepta pleurum heptaphyllum) FEFE P RY 6 A E TR A —REE L N SEW (Sarco-
sperma laurinum) Vi 4 (A porosa dioica) \EME R ZETF (Litsea variabilis) B W (Ardisia quinquegona )
JUTT (Psychotria asiatica) RWFFEXT G R FHHLGE 127 7 3% 43 B 45 A W FP bR 150 1) 2 [8) S5 T PR RRAE . 25 SR 3R .
TEMFIE R EERL I A L B 3 m LUF A 45 m DA B A RUBE 52 B AL 23 15 Ah o 3 5 S8 78 Fo A RUBE R 52 AR 1 00 A 5 A 28 AE
31 m PAF R AEME A 31 m DL b RUBE B2 BEAL 20 A1 5 100 P SR SRR R 221 2 S R L A Bir A7 R
SRR . 6 AR 23 1) 5 BT P B L 2H G NOBE IR R A A Wt Y 25 . KGR GE TR SR AR SE BT
R 22 B R 00 2 5 28 R BORT 5 18 BORE RS 1T B S RE RN OJUL Y AT & LRI, 3 5 S VR S R B RS R 22 Tk s
F18 2 ) 5 JBT P Pl 19 A DG DR 3R N B AL PR 3R e () T 5 1R T PR S AR 25 < ) R T e v 198 2 () S 3 2 = 2y BB AL
DR, WFFESs A B T B UL 1 A A T 32 SR Mk i 19 2 ) 20 A SR 0 i i 3, Ay B 4 2= 1 1
TR MR P A 200 O B 0 A S R B R Al

K BEIR - I SRR s U H M 5 ] S B s ML e 1 5 21T PR R A

hEH RS .Q948 X ERARIRAD : A XEHE.1002-7378(2024)02-0103-09
DOI: 10. 13657 /. cnki. gxkxyxb. 20240709. 001

25 6] 5 5T P (Spatial heterogeneity) 248 A2 25  FEALYE UL A G5 F PR XML AR BT ST, E R IUE B T
o RIS R LSS ) 34 ORI A R ek L AR A R A S L A AR ROk It (D B RS L X AR s ) 7
M T REvE AR AR 22 5, S BCEYI R IE S B0 A BOPEAORR B VAL AR RO O 1) kAT S A A A T L
F7AE S SV S T 23 ) 5 O o s T A Je R R BE S R R 3 ] o s ) s Sy A S B0 00 R TR A 9
SRR . WOk E M T A BB T ARSI O 5 A 1) RUBE A s ) AR

A B 3. 2024-03-07 5 1 H . 2024-04-17

» BR AR F L ST HE (32260283), F & I Bk b ¥ K B 4 T H (GXZ2022-C3-002212-YZLZ) 1 2023 48 £ 17 T K & 4 &) 37 €1 & 3] 4 it %
T B (S202310602177) %K B .

(% —1#H/1]

B4 E965—), B M+ . HF . FENEHY A ASH K, E-mail: gxlsc@sina. com,

L35 8 & x]

RE# . ZRE G L HRAETUERABLEBEZIEIMNA RGN Z R REFELD] T A F R F4H.2024,40(2) :103-111.

LIANG S C,LI W Z,YANG T.et al. Spatial Heterogeneity Characteristics of Plant Height of Main Tree Species of Heptapleurum heptaphyllum
Community in Fangcheng Seasonal Rainforest [ J]. Journal of Guangxi Academy of Sciences,2024,40(2):103-111.



RETEE BWEFTIERWNBELREEEMMKS R Z B R RERE

SRR IR, MR M AR e e T T AR B
S R TPy N N <9 1 s o P s R = O S gt B E
PR TEZS 0] B HA — o By BEBLE AR Jm 45 48, BRI AN
g OO MG T BEE DT R e bR 4R A T R
HSEWIT , LR AME Gk A 2 A UL R BR P 2
1 T PR R 7 308 b el A e 2 T R By Sk 2 T R
MREGBIESE H AT B A VR 2R Rl " R
AR AR 2 SR R 2 B Rl R
e EE P DL K B PRl (Diospyros morrisiana) FiE
225 ) 43 A3 A% Joy B S MR A3 A 45 T I o i A G A 9 A
PR Y 2 8] S B AR D R S8 (Hepta-
pleurum heptaphyllum) Ff ¥% & By Y 2= 15 MW AR
TRV AL L IR I A AT 5T LA Bk i D R B SR AR L R
M GE T2 J7 VR A3 T %R T 5B A bR B 10 25 R) S BT
PERFAE , 5 76 ) I 7 2 95 1 TR PR AR 358 25 1 1 2H 1) b
F83 2 8] 3 A 4 s B2 L3l 28 g B 3k 2= 74 4 bR A A 258
PR S TR (A T B

1 #MHERFIE

1.1 FFRMEER

W58 H BCAE ) 74 By 3k 4 4 55 B R 9 A SR IX
DRAT 2270 P R AR RS 2 S e vk b o %R KAk +
T3 K g B R L STk, AR 48 108701577 —108°12"42",
Jb&6 21°43'55" —21°49'36", A 4F J@ A T KA
AR , 200 2K AR AU 210 8 °CL AR B K i
2 900 mm, XIS DU Gk 3. FEHLRE VR
#1218 m,HJE 850 LA b, TR R YL AR
A Lk ﬁ}iL%‘ﬂ\T(Liquidambar formosana) . P S A
(Sarcosperma laurinum) B FEA0 P AEAETE (Elaeo-
carpus chinensis) JfR3E % (Sterculia lanceolata) 4R
S (Aporosa dioica) | ¥t K % F (Litsea variabi-
lis) M F F (Archidendron robinsonii) %, BEAKJZE
HAFI 28 F B A P W (Ardisia quinquegona) | JL
T (Psychotria asiatica) FLZ5 11 (Maesa japonica) .
K& (Micromelum falcatum) . BRE HF (Glochid-
ion eriocarpum) . B # P} (Melastoma malabathri-
cum) FAPL A (Blastus cochinchinensis) %, ¥R R
RS EEAH RN (Pteris semipinnata) | 75 Y8
¥ (Pandanus austrosinensis) KR ZEF (Carex har-
landii) 55, WAL, 2 BAE YR 3k P2 A T 40
(Tetrastigma planicaule) | M WK BE (Mucuna sem -
pervirens) , JNEEAK (Fissistigma oldhamii) 3% K
(Gnetum montanum) ¥ # BB S8 (Millettia pachy-

loba) A1 #H F (Pothos chinensis) 1 75 4 V0 (Ly-
godium circinnatum )55,
1.2 HMEERMEFRE

T8 25719 P TR PR 968 2 S8 0 i P4 1Y L R e BT R 1
A1 hm A IRREHII 3 100 4> 10 m>X 10 m i)
INKETT o DL/NRE TS g B B 5T X RE O 8 BT A A2
(DBH) =1 cm AR Y) 4T 1 AP A, N A L5
P44 Mk (HD M4 (DBH ) 5 il (W) 55 6] {7 ¥
(X Y) SRR IESE b . ARl AV 2 ) A 45 2R, IR 98
FLE N R VBRSE EAEAREZ T B AL 6
FERFENBER L .
1.3 FHERFWITHE

M4 Matheron™™ 152 S, 205 22 BB v () 193
RN W

y(h) =

ZN%)gxqu—zu;+hﬂﬁ
KL, Z GO Z e+ 0 50 K Sk A s 5 Z 7E28
[ 7 & 2, o, +h AERYEUE . N () ZEFE R FE N A
R A B AR T K
1.4 ¥FHERYHEREMNE

PLh RSB AR Ly (R Sl 9N A Bk 2 1 2 T 22 vR B
il 2 PET L SR T2 P TR DR ABE TR 8 HI0AE 7 R s 7 A5
R AT HA Dl RECR®) Fie K 5k 22 (RSS)
T /I8 T D) B 2 pe AT MR AR AR o e 4 (1
(CHFEBHEC, +O) ER () REHEHEGHZ
FL[Co/(Co+O) I 8 I 2 [ C/(C, +O) ]S K
(Horh,C R8sk 7 22, 78 5 43 B XS Ak A8 6 19 25 18]
O3 A FRAE
1.5 RE& (Kriging) TEHBEERMBETEEREE
BN

Kriging i {75 f& AR 45 42 ft 1) BURE S0 7125 5 bR
B 25 R R A X A BB A4 A i R AT ) 0 e 1 TG Ml
AR R A .

Z(x)) = D0, Z(x) s
i=1

K, Z () Fom KBRS WA Z (2, Fom R IUFE
S5 TR B BRSSO s S B TBURE S S BG A,
N A BURE SRR . MR AR R Kriging 25 a4 {4
P B #s Jra 28 4y T8 4 4, 43 A e 2 TR0 A Sy 14 &
F A P SRR IR] 1 22 5 1
1.6 %itHth

KH GSH10. 0 FAFUEATHLGE T2 40 B L aded
B S S o BEE AR R 26 201 Tmage] 1. 52a Bk



I ARZFERFR,2024 £,40 %, % 2 H8 Journal of Guangxi Academy of Sciences,2024,Vol. 40 No.2

Fit I Kriging 4 18 ¥ T 1 89 25 18] #% J5) 59 20 T 4k
B (DHOI,

HZRESMH

KEZERREREE
FRAE 1 1 FNe 1, 78 By bk 215 14 TR PR RS 2 S R
R | PSR AR S TN AR R 2 AR R T 25
PRBSC I 2 4 5 48 BB i B A A R LT £ A B A
LU O I SR v R Y [ i o TR
SEMKEAERE R, K, e EH R i/ MbkE R
JE DL AR f A AR S v RO R 22, 6 A R R R R R
Al fie /MR 0. 876, 5 Kl 6. 506, 5 PRI SEH > 4R

2

2.1

Heptapleurum heptaphyllum

LS HEIESHBEAZF > oM >, K5
PO BRIG HE E - SE HAE R T A 2 Bt
Ab, oAy 13 AN Flovt (] (B 42 (A 22 55 3% (3% 2), B
RO HSe-HR AL AR T AN R B A
[vi) s A BB A S A it A L PR B AT A B4 (E 25 5 AN B
Fo HGH T 22 oA B A ) BE  1 B) — 8 AR
B B A S AR, B 5 B K 3RS B2 (] S o P A
T 6 A JR B R R 3k B E /N R 0. 977 e K
7. 751, R IR SR > R A S > AR G HORE R 2
TR > (R D, e Z 0258
(F£3),

Sarcosperma laurinum

8.0 85
6.4 e o .
~ 4.8 ~ 5.1
< £
=3.2 =34
1.6 1.7
0.0+ 0.0+ + t t -
0 10 20 30 40 50 0 10 20 30 40 50
h/m h/m
Aporosa dioica Litsea variabilis
6.7 3.8
e . oo
5.4 L4 3.0
4.0 2.3
S S
=27 =15
1.3 0.8
0.0 0.0+ + t : ]
0 10 20 30 40 50 0 10 20 30 40 50
h/m h/m
197@ Ardisia quinquegona 11 Psychotria asiatica
15 __J.;ﬂ—oﬁ‘* 0.9 ¢e
11t ®% e e ~ 07
£ <
=087 =04
0471 0.2
0.0 { 0.0+ ; t t - |
0 10 20 30 40 50 0 10 20 30 40 50
h/m h/m
Bl 1 R Se e T B R R = 2 O 22 R 2k

Fig.1 Semi-variance function curves of plant heights of main tree species in H. hepta phyllum community
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Table 1 Semi-variance function models and parameters of plant heights of main tree species in H. heptaphyllum community
Specﬁsﬁame The(f?e{?\jiﬁiodel Co CotC (CEZF/C) (COCJZC) a/m RSS R’ D

Heptapleurum heptaphyllum  Exponential model 3.279 7.099 0.462 0.538 12.8 0. 690 0.901 1.429 6
Sarcosperma laurinum Exponential model 6.506 7.751 0. 839 0.161 14.7 1. 130 0.292 1.411 6
Aporosa dioica Exponential model 4. 007 6.148 0.652 0. 348 16.1 0. 863 0.678 1.410 4
Litsea variabilis Exponential model 1. 285 3.567 0. 360 0. 640 8.9 0.148 0. 876 1.392 1
Ardisia quinquegona Linear model 1.278 1.521 0. 840 0.160 38.3 0.469 0.141 1.297 1
Psychotria asiatica Linear model 0.876 0.977 0.897 0.103 38.2 0.009 0.627 1.260 1
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Table 2

t - test for interspecific differences in nugget variance of plant heights among main tree species in H. heptaphyllum

community
T 5 e PR S s HEARLT LR
i 4 [iIES
Species nam Heprapleurum Sarcosperma Aporosa dioie Litsea Ardisia
pecies name heptaphyllum laurinum porosa dioica variabilis quinquegona
Sarcosperma laurinum —3.23 %
Aporosa dioica —0.73 2.50 %
Litsea variabilis 1.99 * 5.22 % 2.72 %
Ardisia quinquegona 2.00 * 5.23 % 2.73 % 0.01
Psychotria asiatica 2.40 % 5.63 % 3.13 % 0.41 * 0.40 *

Note: * indicates a significant level of 0. 05.
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Table 3 t-test for interspecific differences in sill of plant heights among main tree species in H. heptaphyllum community

g3 e PR S A [T HEARLT LR
firts H l Sarcos A ] Lits Ardisi
Species name eptapleurum arw.\.perma p_a}fo.\a z_ZAeg. ‘ rdisia
heptaphyllum laurinum dioica variabilis quinquegona
Sarcosperma laurinum —0.65 %
Aporosa dioica 0.95 % 1. 60 *
Litsea variabilis 3.53 % 4.18 2.58 %
Ardisia quinquegona 5.58 % 6.23 % 4.63 % 2.05 %
Psychotria asiatica 6.22 % 6. 88 * 5.27 % 2.69 % 0.65 *

Note: * indicates a significant level of 0. 05.
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Table 4 t-test for interspecific differences in nugget coefficient of plant heights among main tree species in H. heptaphyllum commu-

nity
Ty 5 gk SEX ) TS HEARLT LR
firss H l Sarcos A ] Lits Ardisi
Species name eptapleurum arw.\.perma p_a}fo.\a z_ZAeg. ‘ rdisia
heptaphyllum laurinum dioica variabilis quinquegona
Sarcosperma laurinum —0.38 %
Aporosa dioica —0.19 * 0.19 *
Litsea variabilis 0.10 0. 48 * 0.29 *
Ardisia quinquegona —0.38 —0.00 —0.19 * —0.48 %
Psychotria asiatica —0.44 * —0.06 —0. 25 * —0.54 % —0.06

Note: * indicates a significant level of 0. 05.
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t-test for interspecific differences in range of plant heights among main tree species in H. heptaphyllum community

T 5 g SEX ) e AR ZT LR )
fir 4 H 2 S ; A ] Lits Ardisi
Species name eptapleurum arcos.perma p_mfosa z_zaeft_ ‘ rdisia
heptaphyllum laurinum dioica variabilis quinquegona
Sarcosperma laurinum —1. 86
Aporosa dioica —3.31 —1.45
Litsea variabilis 3.91 % 5.77 7.22 %
Ardisia quinquegona —25. 46 * —23.60 % —22.15 % —29.37 %
Psychotria asiatica —35. 38 % —23.52 % —22.07 % —29.29 % 0.08

Note: * indicates a significant level of 0. 05.
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Fig. 2 Spatial patterns of plant heights of main tree species in H. heptaphyllum community

3 Wig
3.1 #EZTERRERERE

7 2% bRt 46 A Kriging 17 {8 B 2 b 55 31 2%
Higm EENED . B AR R A SR
FEH A SO E RS, Yo E o BELT 2 2
(] 7 JB P o A R B4 (B R 5 /N RUBE | % B i ok A
AT AR o PRGBS e ol A Al 285 4 R A 0 AT AT /N
ROBEHUBES . B 2R 00T 48 7 AR B 1 2 AL AR SC R
AP A RAB<T25 %0, FeTR AR LA [H] A OGPk R, 23 ()
AR B A OGRS 5 A RECh 250 —
75 %, F AR RS ] [ AH DM AR, a3 ) AR R R A M
ORI 2RI BE AL R 2 2L R VR A 25 R 5 e 4 R >
75 % Fern AR RS ] A A DG 55 L 4% R) AR R 2 A7 Bl
PLIRZ 5, A6 3G 3 Se v vh o 6 /4> 3 BEA Al bk =5 19
s Z A AR, U B AS [RIAREFfbke v35 25 ] S 5T 1 1
B T 25 5, B S B S5 R B A K 2% 1 R o ) B
S FRECN 2590 — 75 %, 3K HE R Ab bR 5 Y 2 ] S M
B F A OC I B RIBEAL IR Z AL WAE SR, Hop /9%
SRR A H 4 BB 46. 2% . 23 () T 5k B T 4
1B LG A8 00T 6 T R O PR 3% R B AL PR 3 e i
PEFT s 4R S bk i B4 2B 65. 200, BRI BE ML A R
Xof L2 ()5 0P B R PR R s MR R 22 ki 1 B 4
FECH 36. 0%, Ut B [ A OG5 1 4 ) 5 o
P E AR HT L AE BE AL 23 5| Y =5 8] 5 5T 1 A g 2
M. ERgE RS HRZ S T ARSET A%
IRIT. « FEFTm IR DU BB ge 4 L, Sk
AR R IUT MR R A RECK T 7504, Ui W He Bl ML

PRI 22 5|k ) 225 ) S5 J0 A e A T 30 B RS A8l 7 /N R
B R EE A S E R IR TR S R A AR
PEA G, PSR O RO AR T B A AR )T R K
1.5—2.5 e B SR FJLAY S A7 . AR KA
B 1 em, 33 AMEFPASA R 4 20 B B HCh
FERER R 5 T s TR B RO TR R P 4 /N A B A
AR N A NGRS A R S N Y S
72 PRBIIR B B 5 (8 I 1% o5 X [ B, 2 B 2% R 57 Rk
FRUOBE B A S8, B R s ) [ A SCE F R /B
FEA U ARN AR T HAT 45 (8] [ A QR 1 R Z A
FEAE 23 () AR SR E D o R A b B B0 2 1) 0 A5 46 )
I EAH DG S T b R AN R AE 25 ) b 9 T R 0 R
B¢ I TR ) AH BB 2R DRI O s RIS, 360 A 1) 23 1) A
K REE A B TR 5 RUBE I X6 o 118 ol B 245 [ 4% Js A
SRR 2. RIEE 3, K E LR 3 m LUT 45
m DL E i ROBE 52 Bl ML 43 A Ak Ay ROBE ¥ 2 A 3 40
. HRSETE 31 m I REZEER 44,31 m DL ER
JFE S FEAIL A3 A0 5 100 1R SE A BRSO 221 B SR ALY
e A RE B R AR . 8] 2 R, X SE R A
R e AE KT 23 0] 1 25 B 8 A B BtR 43 A o (AR [ A ol
RS NN & SR SRy ) Sl N
REEATAE Al — e b i 2 o) S o R AE AR R R 22 5%
Ut B A (R ke w25 1) 25 T0) 4 Jd R iF B JHG o PR AS IS A
A, FPAMEA LB, 1 hm” BEVEREHLA 45 HLY) 65
BE 127 J& 178 B, 3 B WK 45 Bl (8] 5 4 8 4500 BE 7K
DAL HE B0 2 A B Sk R I B T AR B S M L X sl
SRR R 5 253 T S R T B EE B IR R



I ARZFERFR,2024 £,40 %, % 2 H8 Journal of Guangxi Academy of Sciences,2024,Vol. 40 No.2

L(r)

L(r)

L(r)

41 Sarcosperma laurinum

4r Litsea variabilis

_2 L
3¢
4r . . Psychotria asiatica
Ardisia quinquegona 7
3t 2r
2r 3 1
s =
= Yv
0 ' 0
07203040 50
_] L T ..
-1t r/m
-2t r/m
—— L (r),Ripley’s L function;---- :99% confidence interval;r : sampling scale.

Pl 3 3 S TR oA 2 M Bl bk i 1 5 A% SR 0

Fig. 3 Point pattern analysis of plant heights of main tree species in H. heptaphyllum community
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Spatial Heterogeneity Characteristics of Plant Height of Main
Tree Species of Heptapleurum heptaphyllum Community in
Fangcheng Seasonal Rainforest

LIANG Shichu',LI Wuzheng®, YANG Ting”,LI Chen',LIAO Nanyan®,QIN Yi*,
PAN Weihu®, TANG Yejie’
(1. College of Life Science, Guangxi Normal University, Guilin, Guangxi, 541006, China; 2. Guangxi Fangcheng Golden Camellia

National Nature Reserve Management Center,Fangchenggang,Guangxi,538021,China)

Abstract: The study of spatial heterogeneity has important theoretical significance for understanding the
structure, function, and dynamic process of plant communities at different spatial scales. In this study, six
main tree species, including Heptapleurum heptaphyllum , Sarcosperma laurinum , Aporosa dioica ., Litsea
variabilis  Ardisia quinquegona and Psychotria asiatica sof H. heptaphyllum community in Fangcheng sea-
sonal rainforests were selected as the research objects. The spatial heterogeneity characteristics of plant
height of each tree species were analyzed by geostatistical method. The results showed that within the scope
of the study scale,except for the scales below 3 m and above 45 m, H. heptaphyllum was randomly distribu-
ted,and the other scales were clustered. A porosa dioica was clustered at scales below 31 m,and was random-
ly distributed at scales above 31 m. S. laurinum , L. variabilis , Ardisia quinquegona ,and P. asiatica were
clustered on all scales. There were significant differences in the degree,composition,scale and pattern of spa-
tial heterogeneity of plant height among the six tree species. The semi-variance functions of plant heights of
H. heptaphyllum ,S. laurinum , A porosa dioica and L. variabilis conformed to the exponential model, while
that of Ardisia quinquegona and P. asiatica conformed to the linear model. The spatial heterogeneity of plant
height of H. heptaphyllum ,Aporosa dioica and L. variabilis was caused by both autocorrelation and ran-
dom factors,while that of S. laurinum ,Ardisia quinquegona and P. asiatica was mainly caused by random
factors. The research results will help to quantitatively and intuitively understand the spatial distribution sta-
tus and development trend of the plant height of the main tree species in the community,and provide a theo-
retical basis for the effective protection and management of the seasonal rainforest in Fangcheng.

Key words: Heptapleurum heptaphyllum community; dominant species; spatial heterogeneity; geostatistics;

seasonal rainforest
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