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namanum p. )  (Phoebe p. ) [Cunningham ia lanceolata (L anb. )
Hook. ] (P inus massoniana L anb. ) (Phyllostachys pubescensM azel ex H.de
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(B lechnaceae) , (B lechnum ); (L indsaeaceae) ,
(Stenolana); (T helypteridaceae) , (Parathelyp teris); (D ry-
opteridaceae) D ryopteris), (W oodw ardia); (Gleicheniaceae)

[D icrangpteris linearis Bum.) U ndemw ]

(Gramineae), 7 7

ionoideag) 7 8 ; (Compositae) 9 9

(Hamamelidaceae) #% [L ortopetalum chinense (R. Br. )Oliv. ],

(Papil-

(V erbenaceae)

(callicarpa), (M yrsinaceae) [M aesa japonica(Thunb )M oritzi],
(Rubiaceae) (M ussaenda esquirolii L evl ), (U rticaceae)
(B oehmeria), (M oraceag) (B roussonetia kazinoki Sieb. et Zucc. )
(N auclea) : [Paederia scandens (Lour.) M err. ]
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6 4 2 5 1 3
1988 0.5 5.0 5.0 5.0
1989 2.0 9.0 37.3 9.0 17.8 11.4 16.9
1990 2.0 45.0 67.0 20.0 39.0 20.5 38.3
1991 2.0 62.5 74.2 25.3 60. 8 28.2 50. 2
1992 2.0 84.2 87.5 50.8 75.0 34.5 66. 4
1993 5.2 93.0 99.0 57.0 93.0 53.0 79.0
1994 10.0 96.0 93.0 70.0 91.0 59.0 81.8
1995 30.0 100.0 90.0 80.0 100.0 73.0 88.6
1999 87.0 62.5 87.3 79.5 76.0 76.0 78.1
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8
/% 2 D /% /%
2 16 1989  0.75 31 70 1.7 14.1 29.2 3.1 47.0
12 50 4.3 5.5 20.8 7.8 34.1
15 60 4.6 6.8 25.0 8.4  40.2
7 40 2.1 3.2 16.7 3.8  23.7
A 4 20 2.5 1.8 8.3 45  14.6
2 16 1990  0.83 10 70 5.8 5.3 33.3 7.7 46.3
1 60 6.0 5.8 28.6 8.0 42.4
40 8.5 3.2 9.1 1.3 27.6
20 4.0 1.1 9.5 5.3 159
20 3.0 2.1 9.5 40 156
2 16 1991  0.90 15 80 4.7 6.1 33.3 6.2  45.6
16 70 6.0 6.5 29.2 7.9 43.6
4 40  16.6 1.6 16.7 21.8  40.1
6 30 5.5 2.5 12.5 7.2 222
4 20 110 1.6 8.5 1.5 116
2 16 1992  0.89 33 9  13.5 18.4 32.1 145 650
21 80  16.2 11.7 28.6 17.4  51.6
9 50  10.6 5.0 17.9 9.7 326
6 30 9.0 3.4 10.7 9.7 23.8
5 30 5.5 2.8 10.7 .4 18.9
2 16 1993 - 42 100 15.1 25.3 34.5 15.6  75.4
16 80  10.7 9.6 27.6  11.0  48.2
50 12.5 4.2 17.2 7.2 28.6
30 120 3.6 10.3 6.2  20.1
30 3.0 2.4 10.3 .1 15.8
2 16 1994 - 15 100  15.9 11.0 38.5 20.0  69.5
11 70 9.0 8.1 26.9  11.3  46.3
4 40 8.3 2.9 15.4  10.4  28.7
9 20 115 6.6 7.7 145  28.8
6 30 8.0 4.4 11.5  10.1  26.0
2 16 1995 - 40 100 20.1 20.5 37.0 247 822
15 80 6.1 7.7 29.6 .5 44.8
5 50 6.7 2.6 18.5 .2 29.3
9 20 115 4.6 11.8 141 30.5
2 20 8.0 1.0 11.8 9.8 226
2 16 1999 - 27 80 35 20.8 38.2 10.5  69.5
12 60  18.5 9.2 38.2 10.5  57.9
23 70 3.4 17.7 3.7 9.2  30.6
9 40 14.8 6.9 16.2 5.3  28.4
6 16 1988  0.88 5 40 3.5 45.5 57.1 350 137.6
3 20 0.1 27.3 28.6  10.0  65.9
1 10 0.1 9.1 28.6  10.0  47.7
6 16 1989  0.85 12 30 1.0 42.9 33.3 208 97.0
2 20 0.6 7.1 22.2 125  41.8
2 20 0.2 7.1 22.2 4.2 335
1 10 0.2 3.6 11.1 4.2  18.9
2 10 0.1 7.1 11.1 2.1 20.3
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( 8)
/% 2 Y /% /% /
6 16 1990 0.93 10 30 1.4 41.7 42.8 19.2 103. 7
3 20 0.2 12.5 28.6 .7 43.8
1 10 0.5 4.2 14.3 .8 25.3
1 10 0.5 4.2 14. 3 .8 25.3
1 10 0.5 4.2 12.5 .8 23.5
6 16 1991 - 12 40 1.5 22.6 8.6 37.5 88.7
11 50 0.5 20.6 35.7 12.5 68. 8
3 30 0.3 .7 21.4 7.5 36.8
1 10 0.2 .9 7.1 5.0 14.0
1 10 0.2 .9 7.1 5.0 14.0
6 16 1992 0.93 8 30 1.7 19.0 25.0 23.3 67.3
4 30 0.7 9.5 25.0 9.6 44. 1
3 30 0.3 7.1 25.0 4.1 36.2
4 20 0.4 9.5 16.6 5.5 28.6
1 10 1,0 2.4 8.3 13.7 24.4
6 16 1993 - 10 40 1.4 17.2 30.8 13.2 61.2
5 30 0.7 8.6 23.1 6.6 38.3
5 30 0.6 8.6 23.1 5.7 37.4
4 20 1.0 6.9 15.4 9.4 31.7
1 10 1.0 1.7 7.7 9.4 18.8
6 16 1994 - 5 50 4.6 5.9 31.3 24.5 61.7
16 40 3.8 18.8 25.0 20.2 64.0
6 40 1.9 7.1 25.0 10.1 42.2
3 20 0.9 3.5 12.5 4.8 20.8
1 10 1.5 1.2 6.3 8.0 15.5
6 16 1995 - 25 60 7.2 22.5 31.6 20.3 74.4
17 40 1.8 15.3 15.8 5.0 36.1
5 40 1.8 4.5 15.8 5.1 25. 4
4 40 3.2 3.6 15.8 9.0 28.4
1 10 3.0 0.9 5.3 8.5 14.7
6 16 1999 - 26 100 27.0 18.7 32.9 14.9 66.5
18 90 20.0 12.9 10.4 24. 4 47.7
22 90 4.5 15.8 13.4 5.5 34.7
7 40 5.0 .7 .5 6.1 19.7
8 50 2.5 . 8 .5 3.1 16.4
8 50 6.5 5.8 7.5 7.9 21.2
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[Gynostenma pentaphy llum (Thunb.) M ak. ]
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A L ong-term Study on Development and Succession of Undergrowth
Vegetations in Chinese Fir (Cunninghamia lanceolata) Plantations
with D ifferent D en sity

SH EN G W ei-tong
(Research Institute of Forestry, CAF, Beijing 100091, China)

Abstract: In 1986, a study w as initiated on the 8 or 9-year-old Cunninghamia lanceolata plantations
with different retained density after thinning at the Shangcun Forest Fam of the Experimental
Center for Subtropical Forestry under the Chinese A cademy of Forestry (CAF), which is located
in Fenyi County of Jiangxi Province Six sample plotswere set up in the Chinese fir plantations
with stand density of 3 000 trees: hm™*, 2 400 trees: hm” “and 1 500 trees- hm™ ”and with the
canopy density of 0.9, 0.7 and 0.6 regectively. The annual investigation has been made for 13
years on the development of undergrow th vegetation in the sanple plots The results show ed that
the undergrow th vegetation developed rapidly and flourished in the plantationsw ith canopy density
< 0.7 the coverage of undergrow th vegetation had reached 80% 90%,w ith the total anount of
undergrow th biomass of 4or 5t- hm™ *and three-storey stand structurew as formed in these plan-
tations 8 to 10 years after thinning But, in the plantationsw ith high density, the undergrow th veg-
etation started developing only w hen the plantation grev up to 20 yearsold T herefore, reasonable
thinning of the plantation can be an effective way for well development of undergrow th vegeta-
tion. Generally, when the plantation with initial planting density of 2 500 3 000 trees- hm °
grow s up to 10 yearsold, the reasonable retained stand density should be 1 500 2 000 trees: hm °
and the canopy density should be 0.6 0.7 after thinning The results also showed that the main
undergrow th plant gecies are fernery in Cunninghamia lanceolata plantations.

Key words Cunninghamia lanceolata plantation; stand density; development of undergrow th vege-
tation; vegetation succession



