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Population Structure o the Pinus thunbergii Coagal Protection Fores and
Its Spatial Variation at Different Digances to Coadline in Yantai

Han Quangxuan Wang Quangmei  Zhang Zhidong Li Quyan Xue Qinzheo
( Yartai Irditute d Coastal Zone Research for Sustainable Devlopment , Chinese Academy o Sdences  Yartai 264003)

Abdgract: Inorder to characterize the age sructure and atia variation of the Pinus thunbergii coagd protection fores , 42
plots (10 mx 10 m) were invedigated in Yantai regon. All the trees in the plots were identified , measured and tagged by a
sanmpling method. By subdtituting for time sere with the gatid sere the sructure of Pinus thunbergii measured to detect the age
dructure. According to different digancesto the coadline, the Patid variation of P. thunbergii populations was andyzed. The
P. thunbergii populaion had reverse-J shaped DBH class which suggested that the population wasin gably developmenta phase
with sufficient recruitment. A dgnificant corrdation between the gronth gatus of P. thunbergii and its population dendty was
found. There were negative exponertid reations between the populaion dendty with DBH individud biomess, repectively. The
tree height was dgnificantly and negatively corrdated to population dendty. The dendty dfectsdf P. thunbergii populaionswere
determined by the regeneration difference anong different gands. Fom 50 to 500 m di stance to coagline, the populaion densty
o P. thunbergii increased and its mean diameter , tree crown declined with the digance to the coadline. The atid digribution
of P. thunbergii population would be mainly attributed to the environmenta heterogeneity caused by seerland interactions.

Key words:  PFinus thunbergii ; protection fores ; population sructure; digance to coadline

1.834 km, 31  hnt, 3.2%

( , 2002) , (

12008 - 02 - 27
(A310708BX) (2007 G&EQT06019)



10 : 9

, 2004 ; , 2005; , 2007) ( , 2004) ( , 2001 ; ,
2002) ( , 2003a; , 2005) ( , 1994 ; , 2001 ;
, 2001) ( , 2001 ; , 2005; , 2007 ; , 2007)
( , 2003b; , 2004 ; , 2006) ,
( ,2006)
( , 2004) , (Craney , 1986)
(Nanami
et al., 2004; , 2004) ,
) ( , 2005; , 2006 ;
, 2007) : ( , 2004) ,
( , 1998) ,
) ( , 1998)
( , 2006) ,
( , 2002)
( Pinus thunbergii)
1
(121°41' 57" E, 37°27 15’ N)
) 11.5 , 760 mm, 200 d ,
71 %, 2642.7 h, 60 % 1 2m, , 5,
) ) , 1% 20 50 , ,
, (Amorpha fruticosa) (Vitex trifdia var. simplicifalia)
(Lespedeza hicdor) ( Rosa multiflora) : ( Carex rigescens)
( Corispermum) (Salsola ruthenica) ('Imperata cylindrica var. major) ( Portulaca oleracea)
( Calystegia sodandla) ( Ischaemum antephoroi des) (Artemisia capillaris)
( Commelina communis) (Atriplex sibirica) ('Solanum nigrum)
2
2.1
200 m 1 , 3 50m 1 10mx
10 m , 14 , 42 )
, 150 cm )
, 5 1mx1m ,
2007 811
2.2

, ( , 1993) , ,



10
( , 2007) ,
(DBH) ,
7 (H) <0.33m , 0.33mM<H<1.5mDBH<2.5cm
, h=21.5m DBH<2.5cm , 2.5cm , 2.5cm<
DBH <5 cm ,5ecm<DBH<7.5cm , 7.5cm<DBH <10 cm ;DBH>=10cm,
2.3
(W) W = 0.142 5(D* H) **** :D (cm) ,H (m) (
, 2005)
SPSS12.0 , Sgmaplot 9.0
3
3.1
( 11997) ’
( ,2007 ; ,2007 ; ,2007) ,
H 1A H 1
, 35.4% 16.0%,
,>7.5¢cm 0.01% J
1 ) y 228- 1
hm 2, , , 12 -hm?
( 1B 0O ( )
1 ( ) 1 ( 1B) 1 1
( ) ,
1 1 1 ( ) 1
6.2m, , , ( 10
2500 10 160
A B 140
} 2000 . 8 I C
2 S £
E 1500 £ 6 g 100
z o 2 80
g 1000 E 4 E 0
7 Ry
500 2
] | . i
0 — ol — [ 0 =[]
[ I m v Vv Vv v [ I m v Vv v W [ I o IV VvV VI W
%% Class of DBH
1 (A) (B) (@)
Fg. 1 Numbers gructure (A) , height sructure (B) , and crown gructure (C) of P. thunbergii populaion
3.2
900 6400 -hm? , 37.4%,
) ( , 2008)
( 2 ,

2.3 7.6cm, : , 4.0 46.5kg



10 11
10 9r 70 1
. gl 60 -
[ =
% 50 -
E 7y { g
_of 2 pp gl §-
= 2 0f ] 22 30l
2 s, ! -
2 {7 E20¢1
- =
2 4+ {}_ E E{ k2 '—IO- .

OO 1000 2 000 3 000 4 000 5000 6 000 7 000

O L 1 L L 1 L J
0 10002000 30004000 5000 6000 7000

3 1 L 1 L 1 L )
0 1000 2000 30004000 5000 6000 7000
@ ¥ Density/(tree-hm ™)

2
Fg. 2 Qowth parametersdf P. thumbergii populaion under different tree densties
, , (R=
-0.510; P<0.01, n=42) ; DBH=6.58¢ **™?°(R* =0.650, P<0.0001, n=42) ; B=48.91e *™°° (R =
0.618, P<0.0001, n=42) ,DBH (cm) ,B (kg) ,D ( -tm?
, (5500 -hm?) (3200 -hm?)
(1200 -hm'?) 3 , (5500 -hm'?)
2.5¢cm 38.5%( 30 , , ,
: ( 2.5cm ), (1200 -hm'?),
60 1200 tree-hm™ 60 3200 tree:hm™ 60 r 5500 tree-hm™
S s0t — 50 | ] 50
g 40 + 40 + 40
;Z: 30 30 30 |—| |_|
ﬁ 207F 20 - 20 |—‘
L L 10
10 | ,_\ 10 ’_‘ | ) |
I v \4 VI 11 1Y Vv VI 111 v \4 VI
&% Class of DBH
3
FHg. 3 QJassd DBH digribution of P. thumbergii population under different tree dendties
3.3
4 , 50 500 m , '
) 500 m
4733.3 -hm'?, 50 m 25 50 m
48.5% 30.4%

D = 844.75D."™%® (R = 0.525; P = 0.018; n = 10) ;DBH =
5.231e ™% (R =0.570; P=0.012; n =10) ; C =- 0.027 9D, + 23.693(R’ = 0.684; P = 0.003; n =
10) D ( -hm'?) DBH (cm) ,C (nf) ,D. (m)

5 , 50 m DBH< 2.5 cm 6.1%, DBH>7.5cm
23.2%, ; 250 350m ,DBH<2.5cm



12 44
21.3% 21.7%, DBH 5000 . 6.5
S 4500 6.0
>7.5cm 5.9% = ss {
= 4000 . :
0 .
5. 4%, ' £ 3500 . Eig
> L4 .
; 500 m . % 3000 . .o £ i i 11
5 . Q4.0 i I 3
DBH< 2.5 cm 47.0%, Q“OO 3.5
2000 [}
DBH>7.5cm 0.9%,% T - - :
J 0 100 200 300 400 500 600 ) 100 200 300 400 500 600
' 30 7.0
' ) ’s { 6.5 i
= { £60
£ 20 2550 1
[} ] 2 e itg
(4733.3 -hm ), = = [ [}
g i I 45
10 LK}
) (1866.6 5 3.5
" 0 100 200 300 400 500 600 100 200 300 400 500 600
- hm ) , B4 A IE B Distance to the coastline/m
' 4
! Fg. 4 Gowth paramgtersd P. thumbergii population with the increase o the d gance to the coadline
50 50
4 50 m 250 m
40 ] 40 SR
30 30+
20 20+ |
10 10
2
J , g 0 0
= il IV Vv VI VI il v A\ VI VI
-9
' 3 50 350 m 50 500 m
R - S
' M40 40
, 30 30+
( ,2007) 20 20+
, 10 10} ﬂ
0 L[] 0 —
il v \ VI VI [r v \ VI Ut
, ( 124%% Class of DBH
1997; , 2005) 5
FHg. 5 dassd DBH ddributiond P. thumbergii popuation under dfferent dgance to the aadline
( ) ( , 2000; , 2004) ,

50 500 m ,



10 13
, ( , 2006 ; , 2007) ,

, , .. 2006, . ,7(6) : 545 - 548.

. 2007. ,27(1) : 65- 69.

, , 2004. . , 28(2) : 376 - 3%4.
, , .. 2007. | 27(4) : 1315- 1322.

, , .. 2004 , 15(9) : 1512 - 1516.

, , .. 2004 , 15(6) : 1109~ 1112.

, , . 1998, ,33(3) : 266- 271.
, , .. 2000.

, , . 2002. ,4: 64- 66.

, , .. 2007, . , 21(1) : 156 - 159.

, , 1998. ,9(6) : 651 - 657.

, , . 2007. ,26(2) : 43- 51.

. 2001 L 17(2) : 82- 8.

, , .. 2005, , 24(4) : 46- 51.

, , .. 1994, ,18(3) : 41- 45.

. 2006, ,2: 170 - 174.

, , .. 2007, ,29(1) : 12- 18.

1993. .41 120- 125.

, , 1997. , 8(4) : 341 - 346.

, , .. 2005. ,11(1) : 8- 13.
' ' . 2007 L 1:1- 3.

, , .. 2008. ,32(1) : 40- 54.

, , . 2005, ,3:1- 3.

, , .. 2004, ,11(2) : 118- 120.

, , .. 2006, ,37(1) :

69- 75.

, , .. 2002, . ,13(7) : 781- 784.

, . 2001 , 21(1) :93- 9.

, , . 2004. ,24(5) : 4- 6.

. 2005, 4:5-7.

, , 2006. ,15(5) : 123- 127.
, , .. 2004, . 6:4-7.

, , .. 2005, ,33(6) : 29- 32.

, , .. 2003a. ,31(5) : 4- 6.

, , .. 2003b. ,31(5) : 96- 98.

, , . .2007. . 31(2) 1272 - 282.

, . 2004. ,23(6):1-5.

, , 2001. ,25(1) : 9- 12.

, , s 2001. ,20(1) : 63- 64.

, , . 1997. 21(2) :130 - 137.

. 2005. S

.18 (4) : 1- 6.
, . 2002, , 13(11) : 1361 - 1367.

1

CraMey M J. 1986.

Rant emlogy. London: Blackwell Scientific Publications, 97 - 185.

Nanam S,Kawvaguchi H, Tatero R, & al. 2004. Sprouting traits and population sructure of co-occurring casanops' s ecies in an evergreen broadt|eaved fores
in outhern China. Ecologca Research, 19: 341 - 348.



