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Effects of forest structure on natural regeneration of Pinus thunbergii coastal

shelter forest in Yantai region
ZHANG Zhidong® MAO Peili LIU Yuhong LI Qiuyan LIU Sujing XUE Qinzhao

Yantai Institute of Coastal Zone Research for Sustainable Development Chinese Academy of Sciences Yantai 264003 China

Abstract: In order to understand the natural regeneration mechanism of the P. thunbergii coastal shelter forest we
established 60 plots (10 m x 10 m) on six transects distributed throughout two stands in Yantai region of Shandong
province China. Using fitting model and multiple techniues the effects of forest vertical structural indicators (crown
index proportion of small and large trees) and density indicators (basal area canopy coverage and shrub coverage) on
natural regeneration of P. thunbergii coastal shelter forest were studied. The results indicated that a parabolic model could
delineate the relationship between crown index and number of juveniles well. The highest number of juveniles occurred
when crown index (CI) ranged from 5 to 6. The positive correlation between the number of juveniles and the proportion of
large trees was strong while that between the number of juveniles and the proportion of small trees was not significant. As
long as the density indicators the number of juveniles was positively related to canopy coverage but negatively to shrub
coverage and not apparently to basal area. Regression analysis indicated that the variation of juvenile density was determined
by the combined effects of vertical structural indicator (e. g. CI) and density indicators (canopy coverage shrub
coverage). A full understanding of those regeneration rules is a prerequisite for sustainable management of P. thunbergit

coastal shelter forest.
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Table 1 The plot characteristics of the P. thunbergii coastal shelter forest in Yantai region

Vitality of P. thunbergii/%

Plot Longitude Latitude Strong Moderate Weak No. of stands
121°41'52"E 37°26'55"N 35.3 31.8 32.9 42
I 121°47'19"E 37°26'59"N 74.8 14.4 10.8 18
1.3
(crown index CI) o CI
9
Veblen " 3 (main canopy MC; >12
cm DBH) (below main canopy BMC; 5—12 ¢cm DBH) (overtopped OT; <5 cm DBH)
cl . Cl :Cl=(MC/MC + MC/BMC +MC/0T) /3 . CI =
1 ;CI>1 ;Cl<1
o Cl ;
DBH 10 cm DBH 5 cm. 150 cm
1.4
: . . ) )
o (100 m*) .
1.5
(100 m*) 0
(U ) ( . ) o
(R*) ; H3
Inv loglox " Kolmogorov Smirnov
SPSS16.0  JMP7.0 o
2.1
¢ 2) cn
; (PST) I (43.9 £22.2) I (23.1 +£14.3);
(PLT) PST I (35.3+£19.8) I (27.5+£16.5) .
2 (DBH >15 em) (H) - «n. (PST) (PLT)

Table 2 Height at >15 cm DBH (H) crown index (CI) proportion of small trees (PST) and proportion of large trees (PLT) of the P.

thunbergii population in each stand

Plot H/m Ccl PST/% PLT/%
I 7.0+1.2 3.4£2.0 43.9 +£22.2 27.5+16.5
I} 7.9+1.2 4.1x1.9 23.1+14.3 35.3+19.8
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Table 3 Basal area and canopy cover of the P. thunbergii population and shrub coverage in each stand
Plot Basal area/(m?<hm %) Canopy coverage/(m? *hm =) Shrub coverage/(m?*+hm ~2)
16.0 4.8 11349.0 £ 1814.8 1935.3 +2582.7
I 17.4 £4.2 11272.9 +2256.4 1031.9 +2365.1
I 50.0 £43.70 I 9 ( 4);
I | ; o
4 N N
Table 4 Juvenile height diameter at base age and number per 100 m* are presented for each stand
Plot Height/cm Diameter base/cm Age /(No. 100m ~2)
I 0.33+0.19 0.72 +0.52 5.0+2.16 41.0 +50.28
II 0.48 +0.25 0.93 +0.58 4.0+2.10 50.0 +43.70
2.2 (H1)
«cn (R*=0.12) CI cl
5—6 ( 1la);
(P=0.45)( 1b) (R*=0.14)
( 1¢)s
2.3 (H2)
22.5 m’
(R*=0.05)( 2a); (R =
0.09) . ( 2b);
(R*=0.12)(  2¢).
2.4 (H3)
(R =
0.67 P=0.005)(C 5)- Cl
(B=0.249; P <0.05);
(P <0.001) (P =0.046)
¢ 5
5
Table 5 Multiple regression models for the number of juveniles in stands sampled
B B t P
In(no. juveniles) : R* =0. 67 P =0.005
Constant -13.265 -1.578 0.120
logl0SC -0.953 -0.320 -2.078 0.000
InCI 0.769 0.249 1.547 0.021
InCC 0.328 0.187 1.258 0.046
SC ; CI ; CC
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