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Impacts of evergreen broad-leaved forest degradation on soil nutrients and

carbon pools in Tiantong Zhejiang Province
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Abstract Evergreen broad-leaved forest EBLF  covering a lot of area in China is the zonal vegetation type in
subtropical area. However under long-term human disturbances this forest is shifting to include much more degraded area
dominated by secondary forests shrub and grassland. Unfortunately forest nutrients dynamics remain poorly qualified

despite the growing view that these processes might be extremely important in helping us understand changes of
biogeochemical cycle in the context of the global change particular in the change of land use  and shedding light on the

conservation and restoration of EBLF.
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To understand the impacts of the degradation of EBLF on soil carbon and nutrient pools we chose mature EBLF as the
reference climax forest and secondary and young evergreen broad-leaved forest secondary conifer and evergreen broad-
leaved mixed forest secondary coniferous forest shrubs and grassland to represent different degradation stages in Tiantong
National Forest Park. After examining soil nutrients and carbon pools we obtained the following results and conclusions

1 Soil total N stocks displayed the following order mature evergreen broad-leaved forest > secondary and young broad-
leaved forest > shrub > secondary coniferous forest > grassland > secondary conifer and broad-leaved mixed forest 2
soil total P is in the order mature evergreen broad forest > secondary coniferous forest > secondary conifer and broad-
leaved mixed forest > secondary and young broad-leaved forest > grassland > shrub 3 soil organic carbon is in the
pattern of mature evergreen broad forest > secondary coniferous forest > secondary and young broad-leaved forest > shrub
> grassland > secondary conifer and broad-leaved mixed forest 4 stock of soil NH, -N displayed an “ U” shape in the
series of EBLF degradation and 5 stock of soil NO; was highest in the grassland than other degraded types in which
significant differences were not found. These results suggested that soil carbon and nutrients pools decreased gradually
during degradation of EBLF. The mature EBLF can be considered as a major carbon sink and a huge nutrient pools in this

region.
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Fig. 1 Stocks of soil nutrient pools in various degraded types of evergreen broad-leaved forests
P<0.05 Tukey test A Mature forest B
Secondary and young evergreen broad-leaved forest C Secondary conifer and broad-leaved mixed forest D Secondary
conifer forest E Shrub F Grassland Data are means SD  Different letters on the column indicate significant differences at P <
0.05 Tukey test
ANOVA df=5 F=33.06 P < 0.001 ANOVA df =5 F=51.69 P <
0.001 1b
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2

Table 2 Stocks of soil nutrient pools in various degraded types of evergreen broad-leaved forests

Total N NH, -N NO; -N Total P
Vegetation types Community types v/hm? t/hm? t/hm? t/hm?
Mature evergreen X .. 12.13 +£0.44* 86.09 +11.14 3.47 £0.43 1.45 +0.43%
Castanopsis fargesii Comm.
broad-leaved forest
Schima superba .
Secondary and young evergreen c 5.68 +0.19* 76.32 £2.01 2.72£0.43 1.03 +0.05
mm.
broad-leaved forest ©
+ Schima
superba + Castanopsis carlesii 7.15+0.33% 55.80+1.28 2.42 £0.42 0.94+0.14"
comm.
Group average 6.29 £0.25 66.06 £4.03 2.57+0.28 0.99 +0.10
Conife < and + Pinus
ontierous an massoniana + Schima superba 5.05+0.15 55.63 £0.49 5.19 £0.37 1.03 £0.02
broad-leaved mixed forest
comm.
Coniferous forest LS ASSOMANE 5 69 +0.35 44.99 +0.66 7.32£1.22 1.05 £0.01
comm.
+ M Lithocarpus
Shrub glaber + Loropetalum chinense 6.61 £0.15 72.98 £3.42 1.74 £0.13 0.63 £0.01
comm.
+ H Dalbergia
hupeana + Loropetalum chinense 6.24 £0.11 72.16 £3.31 2.42 +£0.47 0.79 £0.18
comm.
Group average 6.29 £0.11 72.57 £2.21 2.08 £0.26 0.77 £0.18
+
Grassland Miscanthus floridulu + 5.50 £0.24 81.1+9.02 15.47 £2.96 0.83+0.20
Dicranopteris pedata comm.
+ * 1996 Data are means +

2

SD % indicate it includes the data that incited from literature '> and the document of local forestry administration

ANOVA
NH,-N df=5 F=4.61 P < 0.01 NO;-N df =
5 F=11.94 P < 0. 001 led
2.1.1
-48.39% P < 0.001
-35.17% P =0.019
19.0%

Coarse woody debris

2.1.2
P > 0.05 +1.31
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Fig. 2 Content of soil organic carbon pools in various degraded types

of evergreen broad-leaved forests

P<
0.05 Tukey test A Mature forest B
Secondary and young evergreen broad-leaved forest C
Secondary conifer and broad-leaved mixed forest D
Secondary conifer forest E Shrub F Grassland
Data are means SD Different letters on the column indicate

significant differences at P <0.05 Tukey test
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Table 1 Degraded types of evergreen broad-leaved forest and characteristics of selected plots in hills of eastern Zhejiang Province China

1

Vegetation types Community types Age a Altitude m Slope °© Exposure Height m Dominant tree species N Disturbance history
. Castanopsis fargesii
Cast Sis Protected
Mature evergreen . . asanopsis 150 196 26 SE45° 25 Schima superba 4 . rotecte
fargesii Comm. L ) from disturbance
broad-leaved forest Liquidambar formosana
Schima superba
. 90 163 20 SE70° 20 Lithocarpus glabe 4
Schima superba Comm. . .
Pinus massoniana
Secondary and young
evergreen broad-leaved .
forest + Schima superba
Schima superba + Castan- 80 160 20 SES0° 18 Castanopsis carlesii 4
opsis carlesit Comm. Lithocarpus glabe
Clear-cut prior to
. + Pinus Pinus massoniana abandonment and
Coniferous and . Lo 8 —_
broad-leaved massoniana + Schima su- 70 121 10 SE45° 15 ~20 Schima superba 4 then protected for
I.OEI eave perba comm. Castanopsis fargesii natural regeneration
mixed forest
Pinus massoniana
. . . 60 135 15 SE10° 16 Schima superba 4
Coniferous forest Pinus massoniana comm. o
Liquidambar formosana
+ it . .
Lithocarpus glaber + Pinus massoniana
ithoc ] e
pus & . 17 164 25 SE20° 5 Schima superba 4
Loropetalum chinense .
Lithocarpus glabe
comm.
Shrub Fuel forest
+ 4%
Dalbereia | . Dalbergia hupean
albergia hupeana
gta fuped 17 110 ~ 140 20~25  SE20 ~30° 6 W Loropetalum chinense 28
Loropetalum chinense .
Albizia kalkora
comm.
+ Miscanthus floridulu 2a 1
Grassland Miscanthus floridulu + 2 120 - 150 20 ~25 SE20 ~40° 0.5 Dicranopteris pedata 20 Clear-cutting every
srasslan
Dicranopteris pedata Comm Rubus corchorifolius two years
*ab b Number of plot a is in this study and b is incited from literature '* and documents in local forestry administration



	闫恩荣.pdf
	闫恩荣卧表.pdf

