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Abstract: The experiment were conducted on the young-growth FEucalyptus spp. forest(4 a),old-growth Eucalyptus
spp. forest(20 a) and the Pinus massoniana forest(22 a) from September 2012 to November 2012 in Yaoshan Moun-
tain of Guilin,the soil respiration and its components, the soil temperature and the soil water content of the three
stands had been observed. The results were as follows: (1) The soil respiration rate of the young-growth Fucalyptus
spp. forest(4 a) and the Pinus massoniana forest(22 a) were higher than the old-growth Eucalyptus spp. forest(20
a) significantly,but not significant difference between the young-growth Eucalyptus spp. forest(4 a) and the Pinus

massoniana fores(22 a)t; (2) In the three stands, the autotrophic respiration rate of the young-growth Eucalyptus
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spp. forest(4 a) was higher than the old-growth Eucalyptus spp. forest(20 a) and the Pinus massoniana forest(22
a). The heterotrophic respiration rate of the Pinus massoniana forest(22 a) was higher than the young-growth Fuca-
Lyptus spp. forest(4a) and the old-growth Eucalyptus spp. forest(20 a). The rate of contribution of autotrophic res-
piration of the young-growth Eucalyptus spp. forest(4 a) was significantly greater than the old-growth Fucalyptus
spp. forest(20 a) and the Pinus massoniana forest(22 a); (3) According to correlation analysis, we knew that the
soil temperature was the main environmental factor influencing the soil respiration rate and its components. There ex-
isted exponential relationship between the soil temperature and the soil respiration rate and its components. There
were notable negative correlations between soil respiration rate and soil moisture content in the Pinus massoniana
forest(22 a) , but not significant correlation in the young-growth FEucalyptus spp. forest(4 a) and the old-growth Eu-
calyptus spp. forest(20 a); (4) As for the three stands,the Q,, value analysis of the temperature sensibility coeffi-
cient indicated that the value of the old-growth Eucalyptus spp. forest (20 a) and the Pinus massoniana forest(22 a)
were the higher and the young-growth Eucalyptus spp. forest(4 a) was the lowest.
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Table 1 Conditions of sites in the three forest types
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ﬁiﬁf%pe Elevation  Mean Height DBH Stand den§ity giii MTYFh Species understory

) (m) tree-age(a) (m) (cm) (BE » hm™)
4 A R AR 150 4 10 11.2 1400 0.85 R ( Boehme rianivea ). 41 {6 fif 3¢ ®
Eucalyptus (Ozalis corymbosa) VEIEM T (Herba wvi-
spp. plantation (4 a) olae) FREFE KL (Centella asiatica)
20 AF Az KB AR 150 20 25 26.8 900 0.80 A (Cinnamomum cam phora) , B & (C.
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22 A A BN AR 160 22 10 19.4 1100 0.68 k4 W (Rhodomyrtus tomentosa ) . LI &
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Table 2 Variation of soil respiration rates and soil temperatures in the three forest types in autumn

4 AR AR AR 20 AF Az e bR 22 A B B AR

A4 Eucalyptus spp. plantation (4 a) Eucalyptus spp. plantation (20 a) Pinus massoniana plantation (22 a)
Month I ke R (C) -8 ikt AR (O I ke HHERE O

Respiration rate  Soil temperature Respiration rate  Soil temperature Respiration rate  Soil temperature
9 H September 2.61+£0.49aA 21.54 2.53+0.66aA 21.19 2.95+0.39bA 23.35
10 H October 1.8640.30aB 20.92 1.4840.14bB 18.47 1.7940.29aB 18.54
11 H November 1.46+0.11aC 14.38 1.2740.29bC 13.70 1.5040.13aC 15.17
B Z= 4 1H Average 1.9740.55a 14.1445.57a 1.7240.59b 14.314+4.22a 2.08+0.65a 14.914+4.92a

e ARG FREFIR 3 bR ] 04 25 5 5 35 Pk (P <<0.05) 3 R Al K5 F 8 R7R A 6y 19 22 5 8 M (P<C0.05),

Note: Different lowercase letters represent the significant differences of three forest stands(P<20.05) ; different uppercase letters represent the significant differ-

ences of month(P<20.05).
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Table 3 Variation of soil respiration rates and its

components in the three forest types in autumn

g FURIEUR SEIROFUEFFRIF0R

Ra Rh ST (99)
A% A 0 v 1
AR R‘\. Autotro-  Hetero- Contribution
Forest type Soil . .
L phic trophic  of autotro-
respiration . S .
respiration respiration phic rate
4 AR LE R AR 1.97+ 1.16+ 0.82+  58.37+
Eucalyptus 0.55a 0.38a 0.17a 5.80a
spp. plantation (4 a)
20 4R A R AR 1.72+ 0.74+ 0.98+  39.50+
Eucalyptus spp. 0.59b 0.13b 0.28a 6.12b
plantation (20 a)
22 4R A T AR 2.08+ 0.84+ 1.234+  40.90+

Pinus massoniana 0.65a 0.26b 0.21b 5.50b
plantation (22 a)

e A [ 5 BE R AN (6] bR 4 18] 47 7 8 35 2% 5 (P <<0.05) . FIH],

Note: Different letters represent the significant differences of three forest

stands (P<20.05). The same below.
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Table 4 Carbon emissions of soil respiration and its

components in the three forest types in autumn

HFEME Ra 5+ F£IF Rh

o 3|
S Autotrophic Heterotrophic

Forest type

T HEMRIE RS

Soil respiration

respiration respiration
4 AR LE R AR 186.38a 108.92a 77.46a
Eucalyptus
spp. plantation (4 a)
20 4 AR AR 162.55b 68.91b 93.64a
Eucalyptus spp.
plantation (20 a)
22 AR T R AA SR 195.94a 79.78b 116.47b

Pinus massoniana
plantation (22 a)
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Fig. 1 Relationships of soil respiration and its Fig. 3 Relationships of soil respiration and its
components with soil temperature of young- components with soil temperature of
growth Eucalyptus spp. forest (4 a) Pinus massoniana forest (22 a)
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Fig. 2 Relationships of soil respiration and its
components with soil temperature of old-

growth Eucalyptus spp. forest (20 a)
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MC1.49), AL, 3 BhAR Sy B 3% L 57 55 09 WA I R
A B A

AR

. respiration
Forest type pire

respiration respiration

Q, R Qo R Qi R?

4 SRR AR 1.86 0.735*x 1.49 0.465% 2.56 0.955 xx
Eucalyptus

spp. plantation (4 a)
20 AF AR R AR
Eucalyptus spp.
plantation (20 a)

22 A4 Hy A AR
Pinus massoniana
plantation (22 a)

TE: % FORTE P<<0.05 /K- R FEHIS s %« FIRTE P<<0.01 KV b WFHAMK,

Note: * represents the correlation is significant at the level of P<{0.05; **

2.29 0.817 #x 2.03 0.791 #* 2.77 0.733 **

2.29 0.961 xx 2.51 0.858 xx 2.08 0.920 »x

represents the correlation is significant at the level of P<C0.01.
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Table 6 Correlationship of soil respiration and its
components with soil moisture content in

the three forest types in autumn

JSER SENEE SR
R fH R fH R fH

SFRIPM Pyt
Pomkm TokE 0

Forest type R® of R of R? of Average of
’ soil total Autotrophic Heterotrophic soil moisture
respiration respiration  respiration content
A4 ARLERER PR -0.272 0.026 -0.669 x * 2241
Eucalyptus
spp. plantation (4 a)
20 ARLERERI PR -0.331  -0.379 -0.197 1942

Eucalyptus spp.

plantation (20 a)
22 4R Ty R AR
Pinus massoniana
plantation (22 a)

-0.712 %% -0.637 **  -0.681 ** 21+2

T *x FIRTE P<<0.01 K B EHK,

Note: ** represents the correlation is significant at the level of P<Z0.01.
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