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The litter of Pinus massoniana ecological public-welfare forest in Zhejiang

Province and its relationship with the community characters
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Abstract: Twenty-four sample plots of P. massoniana public-welfare forest distributed in twelve counties were investigated in
over 100,000 km?* zones of Zhejiang province. Five 1 m” quadrates were placed in every plot by using a diagonal method. From
March 2000 to May 2001, litters were collected and analyzed every month. Studying the litter of P. massoniana forest in
different zones and of different ages enables the exploration of the litter characteristics and their relationship with community
characteristics and plant diversity. This provides the basic materials for forest litter research and important references for
building and restoring ecological public-welfare forests. The results showed that the average annual litter production of P.
massoniana forest was 257.9 g/(m* ¢ a) in which the litter production of leaf, branch, fruit, bark and crumb was 84.6%,
4.7%, 4.2% . 2.0% and 4.5% respectively. There were no significant differences of annual litter production between the
Northwest, Middle and South of Zhejiang (»>0.05). However, litter production was much less along the seaboard. This
implies that the litter of P. massoniana forest diminished while the latitude increased as discussed in the relationship between
the litter of P. massoniana forest and the environment on the macro-scale. Litter production in the pure P. massoniana forest
was less than non-pure forests,though they were of the same age and there was a logarithmic relativity between annual litter
productions and the ages of P. massoniana forest (p<<0.01). The amount of litter declined gradually with the age of the P.

massoniana forest. The relationship between annual litter production and the diameter at breast height, height, biomass of P.
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massoniana and the community biomass also showed logarithmic relativity (»p<C0.01). The relationship between the annual
litter production and Shannon-Wiener Index showed linear positive relativity. That means more tree species, mostly consisting
of evergreen and defoliated broad-leaved trees, produced more litters in the P. massoniana forest. Because of the lower litter
production in pure P. massoniana forest and the decline of litters in growing P. massoniana forest, the pure P. massoniana
forest did not aid stand on soil self-fertilization, the retention of water or the deep restoration of vegetation. Moreover, the
ecological benefit was lower. This suggests that P. massoniana forests might be improved with adding broad-leaved trees if the
soil conditions allowed. The research can provide some insights for building and restoring stronger ecological functioning
forests as well as restoring and reconstructing better ecologically environments and maintaining biodiversity.

Key words : Pinus massoniana forest; litter production; plant diversity; community characters; ecological efficiency
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Table 4 Site conditions of sample plots in P. massoniana ecological public-welfare forest in Zhejiang Province, China
oH Age
Region  Sample plot Soil moisture  Soil density ~Altitude  Slope Aspect Depth‘of surface Soil pH Soil type Forest  of stand Dominance
%) (g/cm®) (m) ) soil (cm) type (a)
A I Chunan I 21.96 0.85 250 24 S-E 29 6.0 Red soil 0] 13 1.00
I Chunan I 27.81 1.24 200 15 S-E 53 5.5 Red soil @ 23 0.68
I Chunan 1I 26.02 1.24 130 26 S 23 5.5 Red soil @ 17 0.38
V' Chunan N 16. 09 1.27 140 12 S-E 17 4.5 Red soil 0] 21 1. 00
[ Tonglu I 23.00 1.25 165 12 W 20 5.0 Red soil 0] 30 1.00
I Tonglu 1 28.57 1.16 140 40 N 18 6.5 Yellow soil @ 7 0.48
Linan 75.74 0. 80 360 35 S 10 5.4 Red-yellow soil &) 22 0. 54
B Kaihua 26.23 1.22 145 15 S 15 4.5 Red-yellow soil ©) 33 0.90
I Shengzhoul — — — 200 25 SW 30 5.0 Red soil 0) 21 1.00
I Shengzhou I — — 220 15 S 20 5.5 Red-yellow soil &) 11 0.43
I Tiantai I 21. 14 1.39 170 25 S-E 20 5.0 Red soil 0] 9 1.00
I Tiantai I 10. 89 1.22 186 10 S-w 11 6.0 Red soil ©] 20 0.90
I Changshan I - -- 350 32 W 8 6.3 Red soil ® 15 1.00
I Changshan I 25.35 1.51 350 34 E 40 6.5 Red soil © 17 0.78
C [ Panan | 18. 40 1. 24 500 8 S-E 16 4.5 Red-yellow soil 3 26 0.21
I Panan I 21.17 1. 25 500 22 E 17 5.0 Red-yellow soil 3 33 0.25
I Panan I 19.14 1.28 480 15 E 10 5.0 Red soil ® 12 1.00
I Xianju I 29. 05 1. 20 400 22 E 13 5.4 Red soil ® 18 1.00
I Xianju I 35.23 1. 36 400 20 E 18 5.4 Red soil ® 28 1.00
I Taishun I 24.13 1. 40 580 10 S 54 5.0 Red limestone soil © 32 0.88
I Taishun I 24. 62 1.23 380 12 S 16 5.0 Red stone-ware ©) 41 0. 80
D Dinghai 13.15 1.20 30 20 S 20 5.0 Red-yellow soil (D 24 1.00
[ Ninghai 13.78 1.17 35 30 S 25 5.0 Red soil 0] 33 1.00
I Ninghai I 20. 86 1.25 40 25 N 20 5.5 Red-yellow soil (1) 10 1.00
A The middle and low mountains in Northwest Zhejiang; B Hill regions in Middle Zhejiang;C
Middle mountains in South Zhejiang; D Coastal region in Southeast Zhejiang; (1) pure P. massoniana forest;2)
R P. massoniana mixed Cinnamomum camphora forest;3) . P. massoniana mixed Schima superba forest ;@)
. P. massoniana mixed Quercus fabric forest;3) . P. massoniana mixed Liquidambar formosana forest;©)
P. massoniana mixed few broad-leaved forest
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Table 2 Total annual litter productions and its component percentage in P. massoniana ecological public-welfare forest in Zhejiang Province,
China
Age of Dominance Number of Annual litter Coefficient Leaf Branch Fruit Bark Crumb
stand ominance sample plot(No.) production(g/(m? + a)) of variation(%) (%) (%) (%) (%) %
1 6 155.4+65.9 42. 4 90.7 1.6 4.5 0.7 2.5
Juvenile stand<<20a <0.9 5 273.8+107.1 39.1 84.8 4.6 5.3 0.9 4.5
1 5 229.94+57.3 24.9 82.7 6.6 5.9 2.9 1.9
Middle-aged stand 21~30a  <0. 68 3 394.4+76.8 19.5 84.5 4.2 3.2 3.3 4.8
Close-mature 1 1 133.8 0 92.2 3.7 0.1 1.4 2.6
stand 31~40a 0.9 3 349.8+£65.4 18.7 69.2 8.7 4.8 3.8 13.4
Mature stand 41 ~
0.8 1 371.2 0 94.0 3.1 0.0 2.9 0.0
60a
3.2
C 3, N (p<<0.01), N s
(p<<0.0HC  4),
120t/hmz ’ ’ .
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Fig. 3 Relationship between annual litter production and the diameter at breast height and height of P. massoniana ecological public-

welfare forest in Zhejiang Province, China
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Table 3 Site Condition of Sample Plots of P. massoniana forest in different zones of China
Annual Annual
Sample plot Latitude Longitude Altitude(m)  mean temperature( C) precipitation (mm)
Zhejiang 27°06' ~31°11 118°01' ~123°10’ 30~580 15.3~18.5 1000~2000
Fujian 26°50' 117°53' 190~360 18.5~19.1 1741~1880
Guangdong 23°03' ~23°10 112°33~113°19 50~382 21.0~21.7 1727~1927
Guangxi 21°41' ~23°45' 105°05" ~110°18’ 400~600 19.6~21.1 1418~1988
4.2
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