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C and N stocks under three plantation forest ecosystans of Chinese-fir,

M ichelia macclurei and their m ixture
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Abstract: Chinese fir (Cunningharnia lanceolata), a type of subtropical fast-grow ing conifer tree, w idely distributed in South
China, and itsplantation area in China ismore than 7x 10°hm?, accounting for 24% of total areaof plantation forest in China

In recent decades, the system of successive plantation of Chinese fir isw idely used in the southern china for an anticipated high
economic return How ever, recent studies have documented that the practice of this systan led to dranatic decreases in il
fertility and forest environrment asw ell as in productivity.

Some forest eclogists and managers recognize the ecological role performed by broadleaf trees grow ing in mixturesw ith
oonifers, and a great deal of studieson mixtures effects have been conducted, particularly on mixture gpeciesof tenperate and
boreal forest, but these research resultswere not completely consistent M aybe themixtures effects depend in large part on
Pecific site conditions, the interactions anong ecies in mixtures and biological characteristics of gecies, etc. A Ithough
ome researchers al studied the effects of mixtures of Chinese fir and broadleaf tree gecies on il fertility, forest
envirorment and tree grow th status, little infformation is available about the effects of Chinese fir and its mixtures w ith
broadleaveson carbon and nitrogen stocks

The expermental sitew as situated at Huitong Experimental Station of Forest Ecology, Chinese A cadany of Sciences,
Hu'nan Province (N 26°40' 27°09' latitude and E 109°26' 110°08' longitude). It locates at the transition zone from the

Y unnan-Guizhou Plateau to the low mountains and hillsof southern bank of Yangtz River at an altitudeof 300 1100m above
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mean sea level and at the same time, it isalso amamber of the Chinese Ecosysten Research N etvork (CERN), sonsored by
the Chinese A cadany of Sciences (CA S). This region has a humidmid-subtropical monsoon climate with a mean annual
precipitation of 1200 1400 mm, most of the rain falling betw een A pril and A ugust, and amean tamperatureof 16 5 with a
mean minmum of 4 9  in January and amean maximum of 26 6  inJuly. The il of the experimental field is red-yellow
il

After a clear-cutting of the first generation Chinese-fir (Cunninghamia lanceolata) plantation forest in 1982, three
different plantation forest ecosystans, viz mixture of M ichelia macclurei and Chinese-fir (M CM ), pureM ichelia macclurei
stand (PV S) and pure Chinese-fir stand (PCS), were established in gpring of 1983 Comparative study on C and N stocks
under these three plantation forest ecosystem sw as conducted in 2004 T he results show ed that, the carbon stock sw ere greater
under the mixtures than under the pure Chinese fir forest and the pure broad-leaved forest, and the broadleaves and the
mixtures show ed higher values in the nitrogen stocks compared w ith the pure Chinese fir forest The gatial distribution of
carbon and nitrogen stocks w as basically consistent, the value being greater in il layer, followed by tree layer, roots,
understory and then litter layer. The carbon and nitrogen stocksin il layerw ere, respectively both highly correlatedw ith the
biomass in understory and litter layer, indicaing understory and forest litterfall exerted a profound effect on il carbon and
nitrogen stocks under plantation ecosystens However, correlations betw een il carbon, nitrogen stocks and below ground
biomassof stand have not been observed in this study.

Key words Chinese fir plantation; mixturesof Chinese fir and broad-leaved forest; carbon stock; nitrogen stock
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Table 2 N stocks(t/hm?) of vegetation and its spatial distr ibution under different plantation ecosystams
PCS M QM + P S
Item N stock (t/hm?) % N stock (t/hm?) % N stock (t/hm?) %
Stemwood 0.39 44.83 0.39 41. 49 0.20 27.40
Stanbark 0.079 9.08 0.10 10. 64 0. 087 11. 92
Branch 0.031 3.56 0. 049 5.21 0. 095 13.01
Foliage 0.16 18.39 0.16 17.02 0.17 23.29
Root 0.15 17.24 0.16 17.02 0.10 13.70
Sum 0.81 93. 10 0.86 91. 38 0.65 89. 32
U nderstory and herbage 0. 038 4.37 0. 055 5.85 0. 046 6. 30
L itter 0.019 2.53 0. 026 2.77 0.033 4.38
Total 0.87 100 0.94 100 0.73 100
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Table 3 Spatial distr ibution (%) of C stocks under different plantation ecosystems
Item Soil layer Tree layer Root layer U nderstory and herbage layer L itter layer Total
PCS 53.21 38.83 6. 69 0.74 0.52 100
(8. 96) (5.03) (1.14) (0.17) (0. 18)
MM 53.83 38.29 6. 44 0.91 0.54 100
(9.12) (6.41) (1. 47) (0. 16) (0.17)
M S 61. 54 32.45 4.49 0.89 0.63 100
(7.87) (4.79) (0. 47) (0.21) (0. 14)
Standard deviation in parentheses
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Table 4 Spatial distr ibution (%) of N stocks under different plantation ecosystans

Item Soil layer Tree layer Root layer U nderstory and herbage layer L itter layer Total
PCS 93.91 4.62 1.05 0.27 0.13 100
(10.19) (1.13) (0.27) (0. 065) (0.033)

M QM 94. 25 4.28 0.98 0.34 0.16 100
(12.14) (1.51) (0.30) (0.079) (0.047)

M S 95. 60 3.31 0. 60 0.28 0.20 100
(8.79) (0.94) (0. 14) (0. 045) (0. 029)

Standard deviation in parentheses
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