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Abstract Coastal Pinus thunbergii windbreak forest is a typical ecosystem in the coastal zone of
northern Shandong Peninsula and plays a key role in regional ecological security. To study the
natural regeneration pattern of the forest the growth dynamics and quantitative characteristics of
regenerated P. thunbergii trees were investigated in three plots. The tree ages were determined
by counting tree branches and the growth dynamics age structure and spatial distribution of re-
generated young trees were studied by the method of spatial series substituting for time series.
Based on the life table of population and the theory of survival analysis the life tables of regener-
ated young P. thunbergii trees were established and the survivorship curves were drawn with
field data. The results showed that in the three plots the height and basal diameter growth of re-
generated young P. thunbergii trees had exponential linear and quadratic functional relations
with age and the age structure was of spindle discrete and pyramid types respectively. Most
of the regenerated young trees were distributed at 0. 3-1.2 m from their nearest standing trees
and the individuals of the young trees decreased near to or far from the nearest standing trees. In
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plots I and Il the expected average life of regenerated young P. thunbergii trees had a decrea-
sing trend with their increasing age and the survival number of the population also decreased
with increasing population age. The survivorship curves of regenerated young P. thunbergii trees
in the two plots approximated to the type of Deevey Il indicating that the young P. thunbergii
populations in the plots were at stable development stage. The population structure of regenerated
young P. thunbergii trees in plot Il was lesser integral suggesting that the population was of de-
clining type being related to human disturbance slope and other environmental factors.

Key words coastal windbreak forest Pinus thunbergii quantitative characteristics growth dy-
namics northern Shandong Peninsula.
Pinus thunbergii 2000
2007
2002
1
1.1
2002
1
2007 11.5 C
760 mm 200 d
2005 71% 2642.7 h 60%
1%
20 50
Guariguata 2000 Amorpha
Sfruticosa Vitex trifolia var. simplicifolia
Lespedeza bicolor Rosa muliiflora
2006 Carex riges-
cens Corispermum puberulum
Salsola ruthenica var. ruthenica Imperata cy-
lindrica var. major Portulaca oleracea
Calystegia soldanella Ischae-
mum antephoroides Artemisia capillaris
2004 Commelina communis Atriplex
sibirica Solanum nigrum
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Fig.1 Distribution of 3 plots of Pinus thunbergii coastal protection forest in the northern Shandong Peninsula
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Tab.1 Plot characteristics of Pinus thunbergii coastal protection forest in the northern Shandong Peninsula

E N m cm m b -2
I 121°41'52. 09"— 37°26'55.42"— 1~2m 1.1 7.0 4.9 3013.1 42
121°41'54. 73" 37°27'17. 49"
1 121°43'33.29"— 37°26'59. 67"— <8° 1.4 8.2 5.3 2333.3 12
121°43'41. 74" 37°27'9. 25"
11l 121°47'18. 59"— 37°26'59. 70"— 1~2m 1.0 6.6 4.4 3016.7 18
121°47'33. 08" 37°27'14. 12"
3 8 a, x [,
Loox x+1 d =1l -1,
| ] 3 I q., x x + 1 q, =d./l x
2 200 m 100% L, x x+l
50m 1 10m><10m I Lx: Z,V._ZX_H /2 T,V x
14 I x T, =XL, e,
6 10 m x
X
10 72
- e. =T/l K, K =Inl, ~Inl,,,
1.5
2
1.3
lgl,
2006
1~3 4~9 10 ~ 12 lgl,
2006
1.6
1.4
12 lgl,
SPSS 12.0
2004 2007 2 x SigmaPlot 9. 0



1016 28 6
2
2.1
2
3
I y =0‘ 0897eO 2093x
R>=0.983 P <0.0001 n=12 1
I y =0.0015x" +0. 1457x —0. 1279
R*=0.953 P<0.0001 n=7 2
I y =0.1247x -0. 1534
R*=0.972 P<0.0001 n=12 3
1 2 3 y m x
14
I y =0‘ 188560420292’ 2
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I y=-0. 007722 +0. 2862x — 0. 4086 Fig.2 Growth dyl'lamics of indiXidual hei.ght and basal d.i-
s ameter of young Pinus thunbergii trees with age change in
R =0.981 P<0.0001 n=7 5 the northern Shandong Peninsula
I y =0.2272x -0. 2603
R I 2.02cm I 1.90 cm
R =0.952 P<0.0001 n=12 6 2.2
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Fig.3 Age structure of young Pinus thunbergii trees
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Tab.2 Life table of young Pinus thunbergii population of Plot 1
X
a, Ly d, q. % L, T, e K, In L,
1 63 64. 1 -173.74 =271 151 3116 48.61 -1.31 4.16
2 235 237.8 -762.17 -321 619 2965 12. 47 -1.44 5.47
3 989 1000 360. 57 36 820 2346 2.35 0.45 6.91
4 632 639. 4 368. 45 58 455 1526 2.39 0. 86 6. 46
5 268 271.0 9.10 3 266 1071 3.95 0.03 5. 60
6 259 261.9 29.75 11 247 805 3.07 0.12 5.57
7 230 232.1 62. 66 27 201 558 2.40 0. 31 5.45
8 168 169. 5 64. 09 38 137 357 2.10 0.48 5.13
9 104 105. 4 19.94 19 95 219 2.08 0.21 4. 66
10 85 85.4 39. 88 47 66 1070 12.53 0.63 4.45
11 45 45.6 9.97 22 41 1716 37.64 0.25 3.82
12 35 35.6 18 2349 66. 00 - 3.57
3 i1
Tab.3 Life table of young Pinus thunbergii population of Plot III
X

a a, l, d, q, % L, T, e, K, In i,
1 367 1000. 0 106. 9 -11 947 6025 6.03 0.11 6.91
2 328 893. 1 363.3 -41 711 5079 5.69 0.52 6.79
3 194 529.8 -287.6 -54 674 4367 8.24 -0.43 6.27
4 300 817.4 -15.1 -2 825 3694 4.52 -0.02 6.71
5 306 832.6 408. 7 49 628 2869 3.45 0. 68 6.72
6 156 423.9 -60.6 -14 454 2240 5.29 -0.13 6.05
7 178 484. 4 -60.6 -13 515 1786 3.69 -0.12 6.18
8 200 545.0 75.7 14 507 1272 2.33 0.15 6. 30
9 172 469. 3 227. 1 48 356 764 1.63 0. 66 6.15
10 89 242.2 90. 8 38 197 409 1. 69 0. 47 5.49
11 56 151. 4 15.1 10 144 212 1.40 0.11 5.02
12 50 136.2 68 68 0.50 - 4.91
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Fig.5 Survival curve of young Pinus thunbergii population
of plots 1 and I
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