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18
[18] , ( 2),
1.2.5 30% ,
(18) ( ) 16%(  3)
(1988 :
), 1993
, 2.2
1993 ~ 1994
(4 ) 0%
2 (1 mm
) ,
2 1 91. 4% (I~ 5 nm)
) 49.78% ,
2 2
, 20%, 69.05% , 2.71% ; (5
, ~ 10 mm) : 30. 78%,
231 m’/hm’( 1); 45. 34%, 5.96% ;
1
Table 1  Effed of young Chinese pine plantation on soil porosity and volume of gravity water
Porosity composition( V%)
Volume of
Type of Soil layer ~ Average bulk .
: “apills sapills gravity water
vegetation (an) (g en) Total Capillary Nor- capillary o
porosity (TP) porosity ( CP) porosity( NCP) CP/TP NCP/TP (m’/ hm?)
0~ 40 1 135 49 60 3135 18.25 63.21 36 730
Chinese pine plantation
Shrub 0~ 40 1 330 48 15 35 &8 12. 47 74. 10 25 90 499
2
Table 2 Effect of young Chinese pine plantation on condition of soil moisture capaciy
(am) Ky (mm)
Type of vegetation Soil layer Pemeability (V/ mm*min- 1) mm/min Soil vent lativeporosity ( % ) Capacity of soil drainage
0~ 40 13.79 5.904 34.01 82 50
Chinese pine plantation
Scrub 0~ 40 9.50 4.408 21.42 5700

3

Table 3 Effect of young Chinese pine phntation on soil moisture capacity and volume of gravity water

(an) Capillary moigure Field mosture Low limitation of
Saturation moisture capacity . . . .
Type of vagetation Soil layer capaciy capacity optimal moisture content
% mm % mm % mm % mm
. . . 0~ 40 43.70 1R. 4 27 62 125. 4 25.53 115. 9 17. 87 81. 13
Chinese pine plant ation
Scrub 0~ 40 34.44 192. 6 2552 142.7 24.25 135. 6 16 %8 H. 95
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6
(10~ 20 mm) , 22.39%,
45.88% ., 9.0l %:
, 21. 61%,
27. 81%, 11.37 %,
(1989~ 19% ) |
< 5mm 30% ~ 35%,
40% ~ 45% < 10 mm

?

20% ~ 30% > 10~ 50 mm

,  30% ~ 0%

80% ~ 90%

4 (6~ 10 )
(1993~ 1994

Table4 Effect of tree layer of young Chinese pine plantation on

interception of precipitation at Dagou valley in rainy season

(Observation in 1993~ 1994)

(mm) (mm) (%)
Rate Precipitation Total Average Total interce-
times precipitation  precipitation ption rate
0~ 1mm 34 16. 5 0.49 91 64
I~ 5mm 38 .4 2.17 69 05
5~ 10mm 18 126.6 7.03 45 34
10~ 20mm 8 116.5 14.56 45 88
20~ 50mm 7 203.6 29.09 27 81
23
2a ,
-2, -1
713 t*km™ “*a” , 36
~2 -
t*km “*a -, 91. 09% 99.55% ;
38.90 x 10" m’+
km™2ea” |, 7.23x 10 m*skm™ *ea ',

79-47%  99.96% ,

2

4.4 C(6~ 10

1993

6~ 10

(6~9 )
5 cm

) ),

,14 a

[3,9, 10,12~ 15,20]
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5 (C)
Table 5 Effed of Chinese pine plantation on tanperature under soil depth at Dagou valley( 'C)
(em)
Soil depth Deviation 6 ! 8 ? 10 Average
- 516 - 4.15 -367 -5 14 - 3.96 - 4.416
5 - 1.13 - 073 -063 -0.39 0.04 - 0.568
- 4.03 - 3.42 -30 -4.75 -4 - 3.848
- 516 - 4.24 -4 0 -519 -3.97 - 4.53
10 - 1.38 - 1.11 - 128 - 0.9 -0.22 - 0.978
- 3.78 -313 - 28l -4.29 - 375 - 3.5%
- 5.46 - 4.57 -44 -53 - 4.49 -2423
20 - 205 - 17 -2.6 -15 - 1.15 - 824
- 3.41 - 2.57 2.6 -3.7 - 3.34 - 159
40 - 2.81 - 2.44 -22 -3 ® - 295 - 2.708
70 - 2.34 -2.07 - 1% - 25 - 272 - 2.326
100 - 2.1 -19 - 17 - 2. 18 - 2.57 - 2.106
6 ( ) (1993 )
Table 6  Comparkon of air temperature and humidity between Chinese pine plantation and forest edge ( 1993)
5 6 7 8 9 10 Average
(%) 1) +5.21 + 8.65 +600 +570 +6.2 +4.30 + 6.01
(C)2) -0.47 -0.49 -0.42 - 065 -0.08 -0.04 - 0.36

1) Deviation of air humidity between Chinese pie plantation and the outside( CV) .

2) Deviation of air temperature between Chinese pine plantation and the outside( CV) .

s ( : 1)
) ( ) :2)
(13 20 a , ,
, ;3)
( )
) (
) ( ;
) ) ;
[5.6,8,19] ’ ’
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Ece-environment Effects of the Typical Young Pinus Tabulae ormis
Plantation Rehabilitation in the Upper Reaches of Minjiang River

BAO Wetkai , QIAO Yong kang , CHEN Qing- heng
( Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China)

Abstract: Interception on rainfall by tree canopy, soil physical characteristics, and microclimate change were monitored
in 14-years-old Chinese pine ( Pinus tabulagormis ) forest plantation which had a density with 2 700 stems/ hm’, the
crown density 90% , the average height with 6 m and DBH with 12an, one of the typical plantation in the upper reaches
of the Minjiang River and nearby shrubs. The ece- environmental effect of the artificial forest were studied and evaluated.

Compared with the degraded shrubland, the soil physical properties (including soil bulk density, soil porosity, non-cap-
illary porosity, volume of soil gravity waterholding, soil permeability, soil ventilative porosity) were significantly im-
proved after 12 years rehabilitation, and soil moisture capacity increased 16% . The effect of the interception and redistr
bution of precipitation by Chinese pine plantation were quite evident. Young Chinese pine plantation ewsystem could i
tercept all rainfall( < 10 mm class) which accounts for 60% ~ 70% of all rainfall in the region and intercepted 30% ~

50% of rainfall (10~ 50 mm) that accounts for 30% ~ 35%. The average erosion modulus is 36 t. km™**a” 'and 713
t*km™ % in the young Chinese pine plantation and in the nearby shrubs respedively, which respectively droped 99. 55%
and 91. 09% than in the bared ground. In the meantime the average ground runoff modulus is 3. 89 10°m’*km™ >+ a™ '
and 7. 23% 10" m’* km ™ *ea” 1, which are respectively lower 79. 47% and 9.96% than that in the bared ground. Loss
of soil and water had been controlled by the Chinese pine plantation. The soil temperature of varied depth (5 c¢m, 10
an, 20 an, 40 an, 70 c¢m and 100 cm) decreased significantly in the Chinese pine plantation. The effects are more
prominent n summer than in autumn. The soil temperature( San) i the young Chinese pine plantation and in the shrubs
is respectively lower 4. 4 C and 3.8 C than in the bared land. The air humidity in the Chinese pine plantation is higher
4% ~ 9% than on the bare land during from May to September, the average is 6% . The air temperature in the Chinese
pine plantation is lower 0. 35 °C than on the bare land during from May to September. These results displayed that the e
fect of the Chinese pine plantation on ece-environment is significant in the upper reaches of the Minjiang River, implicat

ing that forest restoration is one of the reliable and effective method to promote ecological function restoration.

Key words: forest rehabilitation; Chinese pine forest; eco-environment effects; the restoration of ecological function;

waer holding fundion; soil and water conservation



