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Abstract ; Chinese fir (Cunninghamia lanceolata (LLamb.) Hook. ), a fast-growing, evergreen coniferous
tree with high yield and excellent wood quality, is one of the most important tree species for timber
production in south China. Because of its high commercial value, native broad-leaved and coniferous
forests are often transformed into plantations of pure Chinese fir. The total plantation area of Chinese fir
in China is around 9. 11 million hectares. Because the area of Chinese fir plantations has expanded rapidly,
successive crops of Chinese fir have been planted on the same site. Many studies have reported a serious
decline in the productivity of successive rotations of Chinese fir. Therefore, it is extremely important to
prevent productivity decline in Chinese fir plantations in successive rotations. Since establishment of
mixture plantation of Chinese fir and broad-leaf species is a practicable measure to prevent productivity
decline, many mixture forests of Chinese fir and broad-leaf species were planted in my Farm since the past
30 years. The mixture of Chinese fir and Altingia gracilides is one of successes mixed patterns.

In order to determine effect of mixture forest of Chinese fir and Altingia gracilides on water holding
capacity and soil fertility improvement, four experimental plots were established in the mixture stand and
pure stand of Chinese fir. Biomass and water holding capacities of stand, ground vegetation and deciduous
layer were investigated by harvesting method and then physical properties, chemical properties and enzyme
activities of soil were analyzed.

Results from this study showed that mixture forest of Chinese fir and Altingia gracilides had good
function to improve water holding capacity and soil fertility compared with pure stand of Chinese fir. The
water holding capacities in mixture and pure plantation of Chinese fir were 2212. 84t/hm?* and 1841. 62
t/hm? respectively. Soil aggregate composition, porosity and water condition in mixture forest were better
than these in pure plantation. So did the soil nutrient condition and organic matter. The organic matter,

total nitrogen and total phosphorus of soil in layer of 0~ 20cm increased by 80.5% , 28.8% and 39.8%
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respectively compared with pure plantation. The enzyme activities in the mixture forest were more active

than in pure plantation. Invertase, urease, acid phosphatase and peroxidase activities in layer of 0~20cm

in mixture forest increased by 156.1%, 72.6%, 30% and 10.3% respectively compared with pure

plantation. Therefore, the mixture of Chinese fir and Altingia gracilides is a popularization mixed patterns

to prevent soil fertility in south China.
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20X 20m? ) Stand  Tree Canopy Density Height DBH  Stock
type species density (tree/hm?) (m) (cm) (m®/hm?)
’ ' 375 12.3 15.3  44.14
0.5~0.6, 1200 /hm?, , ’ ’
Mixed Ui 750 14.4 15.5 101.61
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2 (t/hm?)
. . Table 2 Water-holding capacity and distribution in
L8], R different stands
B 52
> Stand Tree Undergrowth Deciduous(og(l)(i)lcm) Total
- -~ . type layer layer layer Jayer
98% ’ 28. 37 0.93 7.30 2176.24 2212.84
. Mixed stand
2212. 84t/hm”, 1836. 72t/hm”, 23.97 086 6.79  1805.10 1836.72
Pure stand
20. %, . .
18.4%,
8.1%,7.5% 20.6%, B
2.2
2.2.1 (D
. _ (0. 20)(*>O.25)(>O.25)><100%’ 3 )
s 0~ 20cm = 0. 25mm
15.48% 7.86%;20~40cm  >>0.25mm 19.49%,
10. 04 %, o
3 (7P
Table 3 The composition of aggregate in different stands (mm)
(mm) (mm)
Dry-seived Wet-seived
Stand type Layer Destroying
(em) >5 5~2 2~1 1~0.5 0.5~0.25 >0.25 >5 5~2 2~1 1~0.5 0.5~0.25 >0.25 rate
0~20 35.32 15.36 23.94 10.67 12.75 89.51 22.71 20.49 14.01 12.86 10. 77 80. 64 9.69
Mixed
stand  20~40 36.90 14.38 16.14 9.13 9. 66 86.21 26.43 22.09 9.57 10.09 8. 66 76. 84 10. 87
0~20 29.91 14.11 12.94 10.75 11.15 78.86 23.86 18.12 9.36 7.70 6.11 65.16 17. 37
ij;; 20~40 21.32 15.36 20.94 10.67 12.75 72.51 15.80 8.90 16.81 8.76 7.08 57.35 20. 91
(2) . N
s s o 1 s
s 0~ 20cm 20~ 40cm 14.1%
12.1%, 4.87%  4.91%. 6.03% 2.14%,
10.90%  7.05%.,
3 s
s 0 S s
. 0~20cm R . 3.31%.
16.88%  4.12%., 5.56% 6.37%, 20~40cm
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s 0~ 20cm Table 4 Soil structure under different forest stands
80.5%, N N .
Unit  Capillary Non-Capillary Total
28.8% . Stand Layer fn Pt E,lry on dp} any Or{ Aerate
(em) Weight porosity porosity  porosity %)
39.8%.32.00%.56.6%  76.8%., 20~40cm wpe S em®) (%) 0 0
’ 0~20 1.031 46.71 13.50 60.21 41.00
R Mixed
523 stand  20~40 1.250  37.06 11.18  48.24 28.94
0~20 1.176 40. 68 8.63 49.31 32.91
Pure
. . stand  20~40 1.422  34.92 6.27  41.19 21.54
5 (g/kg)
Table 5 Soil moisture properties under different forest stands
. Layer Natural Most holding Capillary Field Effective Range of
Stand type . . . . . .
(cm) moisture water holding water holding water moisture effective moisture
0~20 186. 3 588.1 443. 1 281.9 87.3 182.9
Mixed stand ~ 20~40 154. 4 385.9 296. 5 186. 9 58.4 90.9
0~20 153. 2 419. 3 345.9 240.7 31.7 119. 2
Pure stand 20~40 138.2 289.7 245. 6 153. 3 9.2 24.3
6
Table 6 Soil nutrient properties under different forest stands
Rapidl Rapidl
. Total . Total Alkallzed 1P‘ Y 1?1 Y
. Layer Organic matter C/N available available
Stand type N P,0s; N
(cm) (g/kg) (a/ke) (e /ke) e P05 K,O
m;
g/xe LA S48 (mg/kg) (mg/kg)
0~20 49. 95 2.105 13.76 0. 692 135.6 5.09 108. 2
Mixed stand ~ 20~40 29. 82 0. 914 18.93 0. 381 113.5 3-41 91.3
0~20 27. 67 1. 634 9.82 0.495 102.7 3.52 61.2
Pure stand 20~40 16. 68 0.517 18. 71 0.238 75.9 1.72 48.3
7 s 7
, 0~ 20cm Table 7  Soil enzyme activition under differdnt forest
156.1%  72.6%,20~40cm stands
79.7% 11.3%.,
Hydrogen Acid
. Inverlase Urease X
’ ’ Stand Layer peroxidase phosphatase
enzyme enzyme
R type (cm (me/g) (me/a) enzyme enzyme
mc m;
& /8 (mc/g) (mg/g)
b b
) 0~20cm 20~ 40cm 0~20 6.317 4.276  28.705 1. 264
Mixed
30.0%  84.7%., stand 20~40 3.148 2.364  23.536 0. 809
’ 0~20 2.467 2.477 26.033 0.972
s s Pure
stand 20~40 1.752 2.124  23.306 0. 438
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s , 0~20cm 20~ 40cm
10.3% 1.0%, .
3
3.1 , 2212. 84t/hm?,
1836. 72 t/hm?, 20.5%, > >
> ) 98% , .
3.2 . 0~20cm 20~
40cm > 0. 25mm 15.48%  19.49%, 7.68%
10.04%3;0~20cm  20~40 14.1%  12.1%.,
4.87%  4.91%, 6.03% 2.14%., 10.90%  7.05% ;0~20cm
, . . 3.31%.16.88%.
4.12%.5.56%  6.37%.
3.3 . 0~20cm
80.5% , . . . 28.8%.39.8%.32.0%.56. 6%
76.8% .
3.4 . 0~20cm 20~40cm ,
156.1%  79.7%, 72.6%  11.3%, 30.0%
84.7%, 10.3% 1.0%.
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