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We took a virgin forest a sprucefir forest 53— and 39- year-old
artificial larch in the Jingouling Forest Farm in Changbai Mountain northeastern China as study objects

and took grassland as the control. Litter extant quantity water-storage capacity of litter soil physical
property and water-storage capacity of soil of different forest types were analyzed. Results showed that 1)
the litter extant quantity of various forest types ranged from 28.96 to 56.42 t/hm’ (maximum in the virgin
forest minimum in the polar-birch secondary forest) ; 2) the sequence of maximum water-storage of litter is
virgin forest > polar-birch secondary forest > sprucefir forest > 53-year-old artificial larch > 39-year-old
artificial larch > grassland; 3) soil bulk density increases with the soil depth increasing gradually and the
effect of the power function fitting is best. The bulk density of Al layer in different forest soil are less than
1.00 g/cm’®  obviously less than that of grassland; 4) the total porosity and capillary porosity gradually
decrease with soil depth increasing; 5) natural moisture content gradually decreases with the soil depth
increasing and the effect of the power function fitting is best; 6) the sequence of maximal soil water—storage
and capillary water-storage are virgin forest > sprucefir forest > polar-birch secondary forest > 39-year-old
artificial larch > 53-year-old artificial larch > grassland and non-capillary water—storage change is polar—

birch secondary forest > sprucefir forest >39—year-old artificial larch > virgin forest > 53-year-old artificial
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larch > grassland. In short the water conservation of different forest types is polar-birch secondary forest >
spruce-fir forest > virgin forest >39-year-old artificial larch >53-year-old artificial larch > grassland.

Key words  forest type; forest soil; bulk density; porosity; water-storage
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2144 C. 1 -32.0 C37 Tab.1 Statistics of tree age group in the Jingouling
22.0 C, 600 ~ Forest Farm
700 mm 7 o 9 /hm? 1% /m’ 1%
5 120 d: 3 166 24.17 321 861 15.6
’ 8 505 66. 4 1 524 239 73.9
50 emo 800 ~1 000 m 866 6.8 156 261 7.6
. . R 271 2.1 60 302 2.9
12 808 100. 0 2 062 663 100. 0
2
Tab.2 Basic situation of the sample plot
1(°) /m /( +hm~?) /em /(m®<hm ~?) 1% /%
10 700 375.0 90 0.9
11 670 1635 13.5 150.0 80 0.9
16 770 1 693 13.6 171.8 85 0.9
39 14 750 600 23.4 50 0.8
53 12 770 405 30. 1 80 0.9
10 650 100
2.2 ) 5 20 cm x 20 cm
( . 2
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Tab.3 Litter extant quantity and water-storage capacity of different types of forest stand
fem /(t*hm ~?) /(m®+hm %)
7.2 5.4 56.42a 62. 14a 1.10
6.1 3.5 29.63d 41.88b 1.41
6.5 4.1 28.96d 43.56b 1.50
39 3.2 2.1 34.56¢ 33.06¢ 0.96
53 5.0 3.1 40. 35b 36. 53¢ 0.91
(P <0.05) .
3.2



4 43
4
Tab.4  Soil bulk density and porosity characteristics of different vegetation types
/em /(geem ™) /% 1% /%
Al 0~13 0.76 68.36 53.90 14.46
A2 13 ~29 1.00 62.09 42.92 19.17
29 ~49 1.22 54.03 33.38 20.65
C 49 ~68 1.27 52.13 30.15 21.98
(1.06) (59.15) (40.09) (19.07)
Al 0~10 0.82 63.71 47.15 16.56
A2 10 ~26 1.00 61.11 35.28 25.83
26 ~47 1.22 53.05 31.53 21.52
C 47 ~68 1.31 50.57 30.10 20.47
(1.09) (57.11) (36.12) 1.1)
Al 0~11 0.84 63.79 35.18 28.61
A2 11 ~26 1.16 56.18 32.70 23.48
26 ~48 1.31 50.42 26.18 24.24
C 48 ~68 1.43 45.95 24.88 21.07
(1.19) (54.09) (29.74) (24.35)
Al 0~11 0.86 63.42 36.10 27.32
39 A2 11 ~27 1.33 51.49 31.48 20.01
27 ~50 1.36 45.86 26.18 19.68
C 50 ~68 1.43 43.16 23.53 19.63
(1.25) (50.98) (29.32) (21.66)
Al 0~10 0.88 58.53 36.42 22.11
53 A2 10 ~25 1.36 47.59 30.23 17.36
’ 25 ~46 1.43 46.08 28.35 17.73
C 46 ~ 68 1.44 41.25 22.02 19.23
(1.28) (48.36) (29.26) (19.11)
Al 0~8 1.15 56.75 46.23 10.52
A2 8 ~21 1.38 45.76 27.32 18.44
21 ~45 1.51 40.01 22.29 17.72
C 45 ~68 1.62 35.84 18.40 17.44
(1.42) (44.59) (28.56) (16.03)
4 5
1.06 ~1.42 g/Cm3 A, Tab.5 Relationship between soil bulk density and soil depth
1.00 g/cm’ R’
(F >> y =0.335 25320 0.986 1
Fyo) y =0.455 0" %' 0.989 2
' y=0.428 4,212 0.979 0
39 y=0.519 0« %% 0.838 7
53 y=0.476 77722 0. 860 1
50%
, y =0. 838 45" 138 0.990 6
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em’) > 53 ( 1.28 g/ ( 6) -
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Tab. 6 Relationship between total porosity and depth of soil 0 ~30 c¢m
R’ 16% ~25% .
y= —-10.280Inx +95.233 0.976 8
y= —7.1470Inx +81. 464  0.902 2 3.3
y= —-9.729Inx +87. 416 0.997 0
39 y=-11.130lnx +89.453 0.989 6
53 y= —8.520Ilnx +77. 265 0.950 5
y=—-9.601lnx +76. 155 0.992 4
2o
16
s
(F>>Fyq)-
7
s .
7
Tab.7 Water-storage capacity of different vegetation types
/em 1% 1% 5 . ! 5 . / 3 ., !
(m”+*hm~7) (m”+hm ") (m”+hm ")
0~13 41.55 36.78 888.68 700.70 187.98
13 ~29 31.83 30.26 993.44 686.72 306.72
29 ~49 28.90 18.77 1 080.60 667.60 413.00
49 ~ 68 26.48 18.50 990.47 472.85 517.62
(32.19) (26.08) (3 953.19) (2 527.87) (1 425.32)
0~10 35.10 34.93 637.10 471.50 165.60
10 ~26 27.11 34.00 977.76 564.48 413.28
26 ~47 24.04 23.72 1 114.05 662.13 451.92
47 ~ 68 22.24 21.44 1061.97 632.10 429.87
(27.12) (28.52) (3 790.88) (2330.21) (1 460.61)
0~11 38.10 31.79 701.69 386.98 314.71
11 ~26 24.90 27.30 842.70 490.50 352.20
26 ~48 22.30 21.21 1 109.24 575.96 533.28
48 ~68 19.70 17.78 919.00 497.60 421.40
(26.25) (24.52) (3 572.63) (1 951.04) (1 621.59)
0~11 33.86 34.30 697.62 397.10 300.52
19 11 ~27 23.46 20.29 823.84 503.68 320.16
27 ~50 24.56 12.46 1.054.78 602. 14 452. 64
50 ~68 20.55 13.77 776.88 423.54 353.34
(25.61) (20.21) (3 353.12) (1 926. 46) (1 426.66)
0~10 31.71 30.63 585.30 346.20 221.10
53 10 ~25 22.57 16.89 713.85 453.45 260.40
25 ~46 21.14 15.85 967.68 595.35 372.33
46 ~ 68 18.21 15.03 907.50 484.44 423.06
(23.41) (19.60) (3 174.33) (1 897.44) (1 276.89)
0~8 29.76 22.53 454.00 369.84 84.16
8 ~21 22.18 15.15 594.88 355.16 239.72
21 ~45 19.23 10.97 960. 24 534.96 425.28
45 ~68 16.75 8.71 824.32 423.20 401.12
(21.98) (14.34) (2 833.44) (1 683.16) (1 150.28)
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Tab.8 Relationship between natural moisture + R B /em
content and depth of soil
1
RZ
y =81 36x 2% 0.985 4 Fig.1 Changes of maximum water-storage with soil depth
y =60. 09x ~ 28 0.994 7
y =85. 94y ~ 0356 0.964 0
39 y =58.36x "% 0.962 8
53 y =61.08x 0.946 8
y =50. 49x ~ %2 0.990 4 7o 7
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. (2 330.21 m’/hm*) > (1 951.04 m’/
hm?) >39 (1 926.46 m’/hm*) >
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(1 683.16 m’/hm*) 5
1.56.1.38.1.16.1. 14  1.13 ;
(28.52%) > (26.08%) > i
(24.52%) >39 (20.21%) >53
(19.60%) > (14.34%) o
5 2.0.1.8, 7
1.7.1.4 1.3 (1 621.59
( 7). m’ /hm*) > (1 460.67 m’ /hm*) >
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B (
) ( 1)
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m’ /hm*) > (3 572.63 m’ /hm’) >39
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(3 174.33 m’ /hm”) > (2833.44 m’/ ; N 39
hm*) ( 7) 5 1.40. ;
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(1459.72 m’ /hm*) > 53 o
(1304.42 m* /hm*) > (1 150.28 m’/hm*) 10.35 m’ /hm’
5 1.45.1.31.1.29.1.26  1.13 o
9
Tab.9 Water-storage of forest soil of different vegetation types
/(m® *hm %) /(m® *hm ~?) /(m®*hm %) /mm
1425.32 62. 14 1 487. 46b 148.75
1 460. 67 43.56 1 504. 23b 150. 42
1621.59 41.88 1 663.47a 166. 35
39 1 426. 66 33.06 1 459.72b 145.97
53 1 276. 89 36. 53 1 304.42¢ 130. 44
1 150.28 1 150. 28¢ 115. 03
>53 > o
4
1) >
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