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Assessment on effect of fully hillsides-closed and afforested mode on natural Pinus
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Abstract Huanglong Mountain forest zone is one of the main natural secondary forest zones on the southern Loess Plateau
in Shaanxi province. Since 1950 a mode of fully hillsides-closed and afforested FHA has been applied in the forest. In
some special sites the forest age even exceeds 80 years. Pinus tabulaeformis forest is the most important vegetation in warm
temperate region in China. Similarly population of P. tabulaeformis is dominant in the formed forest ecosystem. Quercus
Liaotungensis  Syringa oblate Populus davidiana Prunus davidiana  Betula platyphylla and Toxicodendron vernicifluum
can be occasionally found in arbor layer and species of shrub are abundant. Based on the data collected from 31 plots and
93 soil samples health of the forest ecosystem has been discussed and appropriate FHA age has been pointed out. 12
indexes manifesting traits of vegetation and soil in natural secondary P. tabulaeformis forest ecosystem were acquired by
sensitive analysis and the assessment index system for FHA mode was established. According to equal distance method 5
grades of integrated index for evaluating FHA mode were compartmentalized. Effect of FHA mode on natural secondary P.
tabulaeformis forest was evaluated by methods of integrated index and analytic hierarchy process AHP . The results are
follows values of integrated index in FHA 16 25 30 45 60a and 75a were 7.25 6.88 7.82 5.51 4.78 and 2.79

respectively. With the FHA age increase the effect of FHA mode became worse. It could be concluded that natural forest
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should not be protected in FHA way more than 45a. After 45a mixing suitable tree species select cutting and other

cultivating and managing measures should be adopted.

Key Words Huanglong Mountain natural secondary Pinus tabulaeformis forest hillsides-closed and afforested health of

ecosystem evaluation
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Table 1 Sensitive classification of indexes
Index Sample Maxim Minim Average S.D C.V % Sensitive class
Richness in arbor 3 12 ! 5.33 3.37 63.1 Middle
Richness in shrub 165 2 3 8.83 3.1 37.9 Middle
Richness in herb 165 M 7 16.5 946 57.3 Middle
Alatalo
1 . . . .2 44.
Alatalo eveness index in arbor 3 0.985 0.07 0.60 0.27 6 Middle
Alatalo
165 0.885 0.33 0.64 0.39 60.9
Alatalo eveness index in shrub Middle
Alatalo
1 L7187 . . 1 47.4
Alatalo eveness index in herb 63 0.78 0.09 0.38 0.18 Middle
-2
. 100m 31 24.71 6.75 13.22 8.38 63.4 .
Density of arbor Middle
-2
o 100m 165 515 120 313.3 79.3 25.2
Density of shrub Low
%
.D 31 0.6 0.3 0.38 0.12 30.5
Degree of closing Low
cm
Diameter of breast height 31 33.8 4.1 11.1 6.64 59.7 Middl
P. tabulaeformis rade
2
n 31 30 3 18.3 7.02 38.4
Crown diameter Low
m
31 17.8 3.5 11.4 3.12 27.4
Height Low
m -2
31 9.35 0 2.04 3.09 151.6
Regeneration seedlings Height
-3
gem 93 1.35 0.9 1.05 0.5 5 .
Bulk density Insensitive
H
P 93 8.56 8.15 8.3 0.11 1 .
pH Insensitive
o1
. gke 93 38.49 17.3 27.3 13.93 51 .
Organic matter Middle
-1
mgkg
3 1.78 8 3.54 2.20 62.2
NO; -N ? Middle
mgkg -
93 33.53 12.55 18.68 3.48 18.7
NH, -N Low
-1
, mg kg 93 248.05 150.24 185.71 21.69 11.68
Available Potassium Low
ol
_ mg ke 93 9.47 3.15 4.62 1.80 38.9
Available phosphorus Low
mg kg~
93 0.581 0.085 0.266 0.13 48.8
Urease Middle
-1
0- Tmoll. 93 23.03 17.32 18.67 0.54 2.9 .
CAT Insensitive
<10% <40% 40% < <100% =100%

C.V<10% 10% <C.V<40% 40% <C.V<100% and C. V=10% is insensitive low

middle and high sensitive respectively
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Table 2 Index system of assessment effects on hillsides-closed and afforested measure
Object Item Index
Richness in arbor
Richness in shrub
Richness in herb
Alatalo Alatalo eveness index in arbor
Traits of vegetation Alatalo Alatalo eveness index in shrub
Hillsides-closed and afforested Alatalo Alatalo eveness index in herb
measure index 100m 2 Density of arbor
cm  Average DBH of P. tabulaeformis
m ™% Regeneration seedlings
Traits of soil gkg ! Organic matter mgkg = NO; -N
mgkg ™! Urease
1.3.3
9
27
1.3.4
AHP
28 3
3

Table 3 Weight value of the assessment indexes

Ttem Weight value  No. ndex Weight value

Traits of vegelation 0.67 1 Richness in arbor 0.22
2 Richness in shrub 0.09

3 Richness in herb 0.04

4 Alatalo Alatalo eveness index in arbor 0.13

5 Alatalo Alatalo eveness index in shrub 0.05

6 Alatalo Alatalo eveness index in herb 0.04

7 100m =2 Density of arbor 0.21

8 cm Diameter of breast height DBH  of P. tabulaeformis 0.42

9 m 2 Regeneration seedlings 0.30

Traits of soil 0.33 10 gkg ™! Organic matter 0.65
11 mgkg ="' NO; -N 0.19

12 mgkg ™! Urease 0.16
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1.3.5
AHP
29
xi B xmm
Y = x 10
xmax - xmin
Y xi X max x min Y
S, =YxW, S, W
AHP
R 29
R=kSSW +kY SW
i=1 j=1
R k, k, nm
0~10
5 4

4

Table 4 Criterion of hillsides-closed and afforested natural forest health assessment at Huanglong Mountain

. 0<R<2 2<R<4 4<R<6 6<R<8 8<R<I10
Value of integrate assessment
Criterion of assessment Worst Worse Average Adequate Choice
2.1
6 5
2.2
45a 24
5 45a
45a 7
23 3
45a #
28 ~33a 2.0 ~3.3cm #
100a # 45a
2.3

3 45a
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45a
6 NO; -N
NH/-N  NO;-N pH
30 NH4+ -N
NO; -N 12 NO; -N N
5
Table 5 Source of indices
No.
Value
1 2 3 4 5 6 7 8 9 10 11 12
16a Hillsides-closed and afforested 16a
x; 3 4 8 0.12 0.58 0.4 11.5 3.6 0 21.4 2.98 0.206
% pax 5 6 12 0.16 0.69 0.5 12.3 4.2 0 25.5 3.36 0.324
Fonin 1 3 5 0.07 0.35 0.18 4.8 1.9 0 15.3 2.09 0.107
25a Hillsides-closed and afforested 25a
x; 6 7 16 0.932 0.531 0.124 14.4 4.5 0 20.06 2.89 0.335
% nax 8 9 19 0.985 0.64 0. 141 19 4.8 0 26.01 2.94 0.403
Fnin 2 5 10 0.761 0.33 0.08 5.5 4.1 0 15.72 2.27 0.207
30a Hillsides-closed 30a
x; 8 18 35 0.713 0.658 0.288 14.2 8.6 0 18.53 8 0.468
% nax 10 21 41 0.826 0.722 0.415 15.5 9.3 0 22.54 8.68 0.581
¥ nin 3 7 12 0.454 0.418 0.107 6.8 5.3 0 15.99 7.11 0.247
45a Hillsides-closed and afforested 45a
x; 4 5 14 0. 668 0.885 0.388 9.95 14.6 0.6 23.61 2.31 0.206
% nax 6 7 17 0.712 0.891 0.417 21.25 15.9 1.3 29.72 2.88 0.272
¥ nin 1 3 10 0.614 0.837 0.302 6.75 10.7 0.58 21.57 2.19 0.197
60a Hillsides-closed and afforested 60a
X 5 8 14 0. 644 0.59%4 0.453 14. 68 15.6 7.34 29.75 2.45 0.09
% nax 7 9 15 0.739 0.636 0.491 19.7 17.6 9.35 34.01 3.02 0.111
X nin 2 7 11 0.639 0.567 0.423 13.95 12.4 6.58 28.69 2.33 0.085
75a Hillsides-closed and afforested 75a
x; 5 11 14 0.549 0.576 0.649 15.61 19.6 4.29 34.23 2.4 0.29
¥ nax 9 14 16 0.612 0.68 0.787 24.71 23.8 6.58 38.49 2.78 0.37
Fnin 1 6 9 0.533 0.553 0.645 14.25 19.3 4.19 33.5 1.84 0.27
® 3 Indexes in table 5 have same meaning as they in table 3
2.4
3 5
6
6 6
45 Table 6 Integrate evaluation on effect in series of hillsides- closed
a and afforested ages
45a
i}}i:iii;t;:j Z"d Ultimate score Remark
16 7.25 Adequate
25 6.88 Adequate
2 30 7.82 Adequate
45 5.51 Average
60 4.78 Average
Alatalo 75 2.79 Average

12
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