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The thinning regular of the the shrubbery at Tongguling National Nature Reserve

on Hainan Island, China
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Abstract: Woody plants with its DBH=1.5cm at a 160X 160m shrubbery permanent forest plot at Tongguling National
Nature Reserve in Wenchang, Hainan, have been investigated., and those plants have been classified into 7 size classes
based on DBH to determine the regulation of Thinning. Results showed that; 1) Class I (DBH<4.5cm) occupied a
maximum percentage (64% ). The community was “Inverse- J type”, the order of stands density was young trees > small
trees> grow-up trees, the community was in a stable state. It has a typical phenomenon of thinning caused by the self-
thinning and alien-thinning which caused by the individuals to compete for more living space and resources. 2) Above
ground biomass of each classes increased with the growth of density, in a small density range, above ground biomass

increased swiftly with the growth of density, but changed slowly and tended to a constant value when the density tend to be

0.6 plant per square meter, and the power function equation was AGB=6x10"N"*** or InAGB=0.4626InN+17.855. 3) It
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had a negative correlation between the density and the average DBH of each class (larger the density, smaller the average
DBH) and its power function equation was:N=70.1d*" [R*=0.8808. 4) We simulated the sel-thinning law put forward
by Yoda, and found that there was a significant coherence between stand density and average biomass, the correlation was
W=2219.1N"%" or InW=7.7048-0.5374InN, thinning index a value was 0.5374, it was largely differ from the 3/2 index
put forward by Yoda,did not satisfy the —3/2 law of self-thinning. 5) 41 common species (individuals more than or equals
5 per 0.2hm*) and 51 rare species have been investigated. It has a certain discipline in terms of thinning of species of

natural shrubbery.

Key Words: shrubbery community; thinning; stand density; above ground biomass
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Tabe 1 The statistics of the number of trees, above ground biomass and the number of populations

BR AMAA R Hor /% I (H/m?) H EAE g TR A
Size class Number of trees Percentage Stand density Above ground biomass The number of populations
1 15237 64.00 0.5952 23110409.64 86
I 5602 23.52 0.2188 31795788.96 70
I 2037 8.55 0.0796 26486958.36 53
v 665 2.79 0.0260 15377882.39 42
\Y 223 0.94 0.0087 8194912.65 28
VI 50 0.21 0.0020 2611702.08 15
Vil 9 0.04 0.0004 1087379.30 9
— a b §§
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1 EAMBR, REEHSEES T EEMEHNE RS

Fig.1 Self-thinning of the shrubbery. The regression between the stand density and average aboveground biomass for the seven size class
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Fig.2 Regression between the stand density and aboveground
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Fig.3 Correlativity of stand density and average DBH
biomass (AGB) for the seven size class

2.3 PR SR BRI R

IR AR 2 SRR S RGO S AR R 2 B 38 M OGO R (B 3) o MO B BE 5P A R R BUC R
*KHZA N N=70.1d"(R*=0.8808, P=0.0017)
2.4 KRG EAEY R SEE LR

WAL 1 AT LIRS E AR F AR TR s B W i, H LA LM, A PR B ARG, P S5 ik 728 4
o MO SR A Y 2 ) A B AR S (1) R 2 B 45 21 34 A W 1 5 00 58 B 1 56 R X
HW=2219. 1IN & InW =7.7048 —0.5374InN ( R* = 0.9292, r = —=0.9640, P = 0.0005 ) , i i $5 50 o {H N
0.5374,

http ; //www.ecologica.cn



20 4] JEIBR 25 10 P A S PR A B i L 6573

2.5 HERACGMREAE (LI

CESWIDEFIRITE T T NI N iE N o i
SURHCA BB P HRIE. b TR AT B s
218 Milton XFIF 507 ) 0. 20m BT A E 2D
VA= (R0 E 0 LR SRS A R RIBESY 2 g e
AR RIB LRI, BB RAR R T T T v
41 Fp B ULAP 53 Ffr, %% Size class

BT 4 o] DA 3 LR O DL RS i 25 2 B4 B E R
KL AR H IR T I I 2 R A P Fig.4 The chart of the species composition

1,8 T MR LLG , WA g 2T B b i R 55
PR T WA TERT 3 RN WA D AR HDR Je 4 R — AN [H 8D R BEAH LURT 3 MR Y
BRI E N PR 3 ARSI A W A e T2 B A WA A TS 4 SRS T AT R D 2
AL A AE R  H A UL  R UL ) BRI AT AR OC A T R , R B R E IEAROCOC R (R =0.6461
P=0.0294) , Lo R YFA R LI, 1 RS AER WA 8 Aol th Bid s, 4352 K
( Clerodendrum cyrtophyllum ) . F Hil ( Claoxylon indicum ) | J& ¥ T 7% ( Pleurostylia opposita ) | ¥ g & % K
( Myxopyrum pierrei ) . W5 Jfl A ( Schefflera heptaphylla ) . i F& %% ( Caryota mitis ) . ¥ W AR SR A ( Mischocarpus
pentapetalus ) . H ik ( Syzygium acuminatissimum) , X LEFP 4 R 2 HOER BART M FHAEY) . MK 4 AT LLE
T GARGON AR WAL R WP 2 (8 WA 45 T o UAOE: 41 i,
3 g
3.1 RAREARMBE K SRR

FRARTE T P AR ) RO o 1) 500 40 A 2 S LTV S P B IR I B4 AR . AR L IR 1 Rl
P 1 9(D<4.5em) NMAEIT S A IF LR R (64% ) 5 AR AR SR RRAEREDS vh 52 8] ) 807 I3 A, bR 85 3 0
IR >IN S AT < 8] ] B AR GBI A U BRI IE AL TRRE IRAS . X 5 i R0 RIS | 48 11 45
b 4 Ly 3t W AR PR AR SR RRAE — 80 R IRIAR GO (0 B 4 22 SR SR s eV A 56
)RR BAT R AR A ST PERNGE TG R, i T R, [ AR &R IR 2 1a) & AR B OB IR B 7 (25 [E) 55 ) 38
e, XREREAT S BRI AN A A IR SETR T B A Ak S A KRG R R, AN AR
2R T 22 A A7 S [N SR T A AR 23 S A s BN Y A g A B i A T, AT S B 1 v 235 B U T e, R BUE IR 2
) E LT LR AR S PR A
3.2 MROPEEE SRR AR R OCR

P 2 R W] TR A& AR SR AR b b B AR ) o B T 0 B 5 ek R I R ek RO Rl - AGB = 6%
107N 55 InAGB = 0.4626InN+17.855( R*=0.9068 , P<0.0001) ;{H23 1 o\ T 230 1 22yt b A= 4y e 2 1
Ty R R AR T RMAREOFAR T T Mg (2 T 92/, R AE s o/ T 1T 9%, B 5 %
HEHAR U R

NI 2 AT AR b A i AR 2328 0 H T 184 I, FE /N0 5 B LN, BERR 238 BE 1 S, B
R b A IR E Y B T 0.6 BR/m? I, My b AR Wi AR AL G | 2 R T I S I A
T AR b 2R Wy B SR N B R AR — S K 3 B T AR B A A M — L, R i A
i —Fh A7
33 MorEE SRR C R

REWF R, WA K 5 8 BB DIAG, 2 2 R OGRS AR B s A b T 2R Bl s, 1
GORHR R AW SRR 5 5 P P M2 ) R PR EOC R - N=70.1d 7 (R* = 0.8808, P=0.0017) . M I&] I
N BRSO ZR 2R , R3S R T B i A 52 SR DG OC 2R 88 BE O P i A /) 30k 2% PR Ay vy 7 JEE b

http ; //www.ecologica.cn



6574 A E = 33 %

IAAET MR BRI SE IR MOR A K8 SR 28 RN, 5 BOMOR 19 B2 08070 5 A28 BEAR 0 4544 T, OR8] 55 4
/N RORA R A R 08 1 38 3225 ), UMK I AR 8K
3.4 RIMRIOFR B

AICHE Yoda $2H ) A BRSO FR B8 80N -0.5376 , 5-3/2 A2 e | 5 R o &E L A BT E R
TR IX 14 A REIRMC BT G A 25 A AR — R X BRI O KRB A 55 e s fE T
£E SLRIVE R T3S RARMRBE V85 WORE 7% IO R0 o (ELI2 0 1 AN 2 300 SR SR PRI % A 0 i 18 5O v g 1 9
=372, T AN AT S W AV 5 55 2 A7 AN [R), SR S 58— B 1 R SR AR ) g 4 o T A s A, HLR 38
SRS, IR A AT RES B 8 B -3/2 9., 2T H AR ISR 55 5 8 I 0 0 i 00 22 (8] 1Y) 5C &R DL SO 5
YA A — BRI SR KSR A I 48 BT - 32 A5 ()R] DAFE LS IO 98 h it — 25 8858 . T3 4h,
-3/2 H G B B B8 R — BRI AR SO AR e Bt A AR R ML /R R B L —
BES NS, RO B 5 B TR IR o (EIEAS R0 8 1Y, B2 AT AR (1Y, 1 HLHE T A8 4 Lo DA 0 i)
S R b A YR RIS BOFANME B R -3/2 B-4/3, L2 25 2B N T (A Rk
- e EOCHEIR) LR X — L AR O B 2 A B2 KA, IR LB, RS AR e Y
TR 2% B2 11 S TALHE 0 BRI 1) A o 5 DR R T A8 A, At 25 B 25 7K 40 B AR A0k B 4K A SO BSR4 3 B
AR AT A A R A R SR 4

RIRPRA TR B AN AR5 B2 2 T8 A2 46, FEY A ARG b 2 B — 2 iy AN A3, A B
FHTT 1 s> AR WAREE T 11 i A ARk, R D0 Al /D e, i 8 2 R A
DA R AR AP KA TR BIRE S i iy ( T N ARR WAVECLL & WA 22 ) |, W46 4 Vi B4 A i A& BB 717G
{HBESE MR R, DA SNSRI 5 S5 A H R AN ], AP 55 8] A9 52 5 R, 2 8 23 V8 UK — KB o ook 3
B DA D0 s it A S T LA RN AR 538 W, BT LATERT 3 N2 A DA 3sk b | s/ 0 3 B A
W 4 MG I 2, g DA SR K A S, e A AR SRR AR VR o 48 5 J5 038 DB VR /NS )
A RTLLE WAPTE T 1 My dios A8k, T3l T TR LUG B8 K, MRS 28 3K, #
WS EIAYTE S B T AR AR OGRR B SR SHAE) Sa4 BT AR R ULRD A0 DLFR AR S Ak 2k /b | =35 ek /b ik
BB, W IR RE DA AR 0 AR AR S 2 TE AR O O IR A R DL A AR B LA AR 2
A —E B AR 35 8 8 A5 0 e 5 SIS P S BT LU TR AR ZE VA FE 15 TR SRR MO T K
FIRFFE A5 A 25 SRR —3) T R A 5 R FH B9 2 AR R AR 9 5 1k, 2R REAY)JIC 1T 4 T B9 S, — % 22
() PR 5 28, AL DLAIRE LU A DA 2 8 i, 2B R ) 2 (8 DL AR Al i i 2 g i A6 AR Ak — i A R 55
1 XA — M EHEE ] . Finegan AR, B8 B R YR AR AR BT 10 I 6 AR AR Ao s i P A% b AN B2 A
LS TR R B T HLUG N RIREE B9 8 A Bl s K 2B JE A R BIAE Y , 5 Finegan 25182510,
4 FEHR

(1) T R SCE SR E K A SRR DX AR E AR M [ AR A ARAE A I v 52 31 ) L7 oA, bRy 4%
FERLI S/ IS AR . B /NT 4.5em MIGAEMR 5 K 3 50(64%) iz T5 IEAL TROEIRE . H
TAMK G250 2 0 A A 25 VRN GEIR & AE R AU H s A e s /E A, B A T4l I 10 IV .V VT Ty A~
AR B R RS A ek D AR S AR B I

(2) BT AR YA ) b 2By et B A 235 R 3 I 2 R R O 0, R eR SO R R

AGB=6x10"N***5{ InAGB=0.4626InN+17.855

FEAE /N 5 BT BB N, B 03 8 R n , TR b 2 s 1 e e, (0 Y %5 B F 0.6 BR/m B, b I
YA S THE .,

(3) o2 B SHERT YA S AR DG OC R %6 B K S B AR B/, PRy B2 55 7 24 M 728 1) e R 2R
K FZHX N N=70.1d77" ,R*=0.8808

(4) HEFE Yoda $2 1 I FE BREU FEXT KSR HEARM A SR T B AL AT B0, Mo 9% B2 5 ¥ A i 22 |) B

http ; //www.ecologica.cn



20 4] JEIBR 25 10 P A S PR A B i L 6575

A A, ABL T FEREAR AP A A BUE, A nT Sk, HOCR A, w=2219. IN*7 5 E K InW =
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