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Self-thinning of even-aged pure plantations of Pinus sylvestris var.

mongolica on sandy soil

ZENG De-Hui, JIANG Feng-Qi, FAN Zhi-Ping, DU Xiao-Jun  (Institute of Applied Ecology, A-
cademia Sinica,Shenyang 110015 ,China)

Abstract: Since density-dependent mortality is caused by the increase of tree size,it is more natural to
choose an indicator of the size to express the relationship between the number of trees and the size. We
chose the total stand basal area as the indicator of the size,and established an equation relating the number
of trees to the total basal area of even-aged pure plantations of Pinus sylvestris var. mongolica on sandy
soil during their self-thinning. We reviewed the —3/2 power law of plant sel{-thinning,and suggested that
although there is no satisfying evidence to support the accuracy of the slope of —3/2.,it may be regarded as
an ideal slope,and that with a view of various realities.we allow the existing of difference of the practical
slope to the ideal one.

Key words : Pinus sylvestris var. mongolica;even-aged pure plantation;self-thinning;sandy soil

:1000-0933(2000)02-0235-08 :Q149 A
’ H .
. ,

.’ o
.’ ’
s s . Reinekel? 1933

.’ b o

1963  Yoda s . 30a .

[3~12] 1320
’ o
, [15.21~27]
o N N 9
( 39670604 39800117) ( 971100)

s °

:1999-04-055 :1999-09-05


Absent Image
File:
0


236 20

Fﬂo
(Pinus sylvestris Linn. var. mongolica Litv.) . (2],
“ ” 12 C v . 300 ,
30 hm®, N N .
. . . , 20
hm?, o,
’ Ls2] H
1
1.1
. . - . ,
, 42°43'N,122°22'E, 226. 5m, 5.9C,=
10C 3148 C, 496mm, 1700mm, 59%, 3.7m/s,
. 9 10 , 4 . 150d. 1955
. 40a 1 hm?,
.43°30'N,123°50'E, 180km, 4.8C,=10C
3067 C, 475mm, 1600mm, 68% » 4.2m/s, 150d,
, . 1962 ) 6700hm?,
,42°47'N,122°44'E 50km .,
158m; 150d, 5.7C,=10C 3106 C, 500mm , 1700mm .,
67% 3. 6m/s, . . 1964 ,
600hm?,
,43°10'N,123°18'E, ,
. 1965 . 700hm?,
1.2
1.2.1 . .
. ( . . ) .
rxl7@ o ’ ]
[30~32]° s s [33]0
) . - L 1

. 1997



237

s o 4
1.2.2
sab o
b=—1.6,
Yoda ¥

3/2 power law of plant self-thinning) ,

20m X 30m, 13~35a, 13
(N) (D)

N = al’
logN = loga + blogD

. Reineke 14

w = kN
logw = logk + alogN
,a=—3/2,

[1.2.9.15.33]
) o

D occ N¢

g oc N¢

G oc N

(g)

N N
D= V(r/t)g = J(ﬂ/4)(2g,>/N = «/(Edﬂ/N
i—1 i—1

N

D) (x/dyd? = (x/4)D'N

i=1

s W kR
(g).
(. (5. 6) (7,
1.2.3
(D). )
N
G = Eg =
i=1
g =G/N = (n/D)D*
*8
. 13
SYSTAT L]
2
2.1
13 (

logN = 5. 0295 — 1. 4939logD

1, 2,

(R* = 0.9880,p < 0.00D)

.Reineke!"

DO

)

—3/2 7 (—
(&)

€Y

(6))
(6)
D

(8

(€D

aom

1D



20

238
logD = 3.3385 — 0. 6614logN (R* = 0.9880,p < 0.001) 12>
R? (coefficient of determination), , 0~1,
an a2 s s o
(11)  Reineke s (12)  Yoda . Reineke Yoda
g & 10000 N = 1070180709 ) 100 D = 21808 "%
f 2 ¥ = 0.9880 é E R = 0.9880
e @ I .,
g Z S _
w00 1 y :m 1000 10000
A Average dianeter (on) £ Maximal density (individealshm?®)
1 2
Fig. 1  The relationship of maximal density Fig. 2 The relationship of average diameter
with average diameter with maximal density
Tadaki Lss] v D
v oc D! (13>
w v
w cc vl a4
Yoda )
D**oc N0
D oc N~%6% 15)
Noc D16 (16)
(16) Reineke . 2 Lol an (16) (p<<0.001),
(12) (15) (p<<0.001).
2.2
C 3,
logg = 6.6021 — 1.3227logN (R = 0. 9880, < 0. 001) an
2.3
an  az o, D s
) N, ( 8). an g ) N (
10). ,D—N g—N D g N.D N g N
. Weller™! —3/2 . 3 w
N o G N C 4,
logG = 2.572 — 0. 3227logN (R? = 0.8309,p < 0.001) as)
s 18> an o .G N (p<<
0.001),

2.4



o ’ b
. (18), ( )
s D) s 1,
& ” & ”
. ’
“ ”
o b ’
’ o ’
o b b b b
3 (7l /4, o ,
/4 ,
C D,
g &~ 1000 = 100
= -1, 3227 3 199
< —E £= ;}(]_(-]OOOON f) . G = 373. 25N %7
é E R° = 0,9880 § ?_5, R® = 0.8309
7 - k-
fé £ 100 &g D
I =) T E =
<5 22
£ & £
2 & &
g 10 it 10
1000 10000 1000 10000
B KEMH Maximal density(individuaishm?) £ #E Maximal density (individuals/hm?)
3 4
Fig. 3 The relationship of basal area of Fig. 4  The relationship of total stand
average individual with maximal density basal area with maximal density
1 N

Table 1 The forecasting valuses of total stand basal area and average diameter with a given maximal density,and man-

agement density

Maximal Management
Total stand basal Average
density (individuals /hm?) density (individuals /hm?)
area(m?) diameter (cm)
5000 23.90 7.8 3927
4500 24.72 8.4 3534
4000 25.68 9.0 3142
3500 26. 81 9.9 2749
3000 28.18 10.9 2356
2500 29. 89 12.3 1963
2000 32.12 14. 4 1571
1500 35. 24 17.3 1178
1000 40. 17 22.6 785
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