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Impacts of forest degradation and damage on soil respiration
in the Tiantong region, Zhejiang Province
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Abstract; This paper chose climax evergreen broadleaf forests (EBLF) as a reference, then se-
lected sub-climax forests, secondary coniferous forests, shrubs and grassland to represent differ-
ent stages of forest degradation, and 4 logging stands to denote forests damage intensity, in the
Tiantong region, Zhejiang province. To understand the impacts of EBLF degradation and damage
on soil respiration, soil respiration rate and associated influencing factors were measured among

above forests. The results showed that: (1) there was a pronounced seasonal pattern of soil res-
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piration among forests; (2) soil respiration rate was the highest in climax EBLF and the grass-

land, intermediate in coniferous forests and shrub lands, and the lowest in sub-climax EBLF;

(3) the logging did not affect soil respiration rate along the forest damage intensity; and (4) soil

respiration was determined by soil C/N ratio and soil pH through forest degradation series; spe-

cifically, the main factor in the early stage was soil C/N ratio, and in the later stage of degrada-

tion was soil temperature. It was concluded that the controlling factor of soil respiration was

shifted from biological-based to abiotic-based orientations, through forest degradation.
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1

Tukey

Tab.1 Soil properties and characteristics of litterfall and fine roots in various degraded stages of

evergreen broad-leaved forests

/C /Y ) H

' /% /(g e+ cm™®) p /(g kg
13.340.1* 37.8%+0. 3¢ 1.140.06* 3.9740. 12 56.7+3. 3%
13.440. 2¢ 30.5+1.1° 1.340. 04° 4,740, 4> 35.0+1. 3"
14.340. 5% 24,5+1.6° 1.4+0.1° 4,240, 1% 18.540. 6¢
14.6+0. 3" 30.941.6° 1.340.03b 4,340, 1 27,441, 44
17.240.5¢ 24.8%+0. 3¢ 1.540.1¢ 4,440, 1% 13.240. 4¢
, C/N , ,
/(g kg ! /(mg * kg") /(t« hm!) /(kg *« m?)
5.2%+0.1° 11.0+0. 6° 296.5420. 4* 3.1+£0.2° 1.340. 12
2.6+0.1" 13.3+0.2° 271.9416. 8 2.840. 04% 1.640. 2
2,240, 2 8.4+0.7¢ 220.5+12. 9" 0.840.1" 1.6+0, 2
2,440, 1 11.4+0.7¢ 258. 2422, 2% 5.7+0.2¢ 2.04£0. 4>
2.0+0.14 6.540. 34 155, 2+6. 9¢ 3.040.1° 0.640.04¢

+ ; , P<C0. 05(Tukey test)
N N pH. N
. C/N. .
b
2
2.1
ANOVA (

:df=3, F=141.659, P<C0.001;
df=3, F=68.576, P<C0.001;
56.899, P<C0.001).

(P<C0.00D).

2

:df=3, F=86.474, P<{0.001;
:df=4, F=30.319, P<C0.001;

N

2).

.df=4, F=

Tab. 2 Spatial and seasonal dynamics of soil respiration among five degraded stages of evergreen

broad-leaved forests

2

-1

pmol « m? « s
2.74+0. 35° 1.1240.10* 1.7940.39° 6.86+0.72% 1.1940. 22¢
1.9540. 12b 0.82+0. 14# 1.4040. 08" 4.5340. 23° 1.0640. 132
2.3240, 25 1.6740. 12" 1.50+0. 31* 5.13+0.61* 0.98+0. 30°
2.39+0. 34 1.2040. 10* 1.4540.47¢ 5.65+0. 68 1.2640.10°
2.84+0. 207 1.134+0. 712 1.6140. 85¢ 6.67+0. 80% 1.9640.37"
+ ; , P<C0. 05(Tukey test)
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( 2). ANOVA ,

(df=4, F=5.339, P<<0.05),
: (P<C0.05),
(P>0.05).
2.2
ANOVA : s
(df=4, F=1.937, P>>0.05). s s
( 3). 4 (P>
0.05),
ANOVA , (df=3, F=58.710, P<C
0.00D). : (P<<0.00D),
(P<<0.01).
3
Tab. 3 Seasonal patterns of soil respiration among five damaged treatments
pmol + m? « s’
2.4240. 40* 0.95%40. 37¢ 2.2941.57¢ 6.21+1.97* 1.57+0. 43¢
2.47+0. 35° 1.15+0. 33® 1.96=+0. 33% 5.86+1.15% 0.9240. 23
2.2040. 38" 1.07+£0.59¢ 1.86+0. 43¢ 4.384+0.97¢ 1.49+0. 27¢
2.6540. 13 1.78+0. 32¢ 1.74+0.57¢ 5.76+0. 96° 1.32+0. 32¢
2.02+0, 15° 0.86+0.19* 1.4540. 742 4,38+0,47° 1.4040. 62*
T
2.3
s (R=0.514, P<<
0.1) ,pH(R=0.539, P<<0.05) C/N(R=—0.581, P<{0.05)
C/N pH, (D s
R, =5.694—0.079 C/N—0.570 pH (R* = 0.528). (D
'R, (pmol » m* « s'),C/N ,pH pH
C/N, (2); , )
) (3).
Ry = 0.6656—0.355 C/N (R* =0.927), (2)
Ry, =—0.297+0.183 T (R* = 0.570). (3)
R R, (ymol em?es!) ,C/N
, T
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