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Abstract: Soil respiration is one of the main way for carbon transfer between terrestrial and atmosphere e—
cosystems. Soil samples under the slash pine ( Pinus ellioitii Engelm. var. elliotitii)  hoop pine ( Araucaria
cunninghamii) and kauri pine ( Agathis australis) populations in southern Queensland Australia were collected
to investigate the effects of forest types on soil soluble organic carbon ( SOC) nitrogen ( SON) as well as soil
respiration. The results showed that the SOC and SON contents of soil were 64.4 ~166.5 mg/kg and 6.04 ~
14.2 mg/kg respectively. In addition soil SON contents under the hoop pine and kauri pine were signifi—
cantly higher than under the slash pine ( P <0.05) . After 21 d incubation the soil respiration was the stron—

gest under kauri pine the potential mineralizable organic carbon ( C,) was 214.96 g CO,-C kg. The second
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was 182.22 ¢ CO, — C kg in hoop pine. Their contents were significantly higher than that in slash pine which
was 166.14 g CO, - C kg ( P <0.05) . The order of maximum potential carbon mineralization ( C,) was
1 117.8 in kauri pine the second was 1 082.1 in hoop pine and the lowest was 783. 0 in slash pine. The
soil respiration was similar to soil respiration rate. Correlation analysis showed that difference was significantly
correlated between C, and C, C: N, . and pH and between C_ and pH ( P <0.01). pH TC and moisture

were factors in the control of soil respiration.
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Tab.1 Soil basic properties under different forest types
/(mg /(mg /(g . 1% 1% 1% 1% /
Forest type c g~ TC g )TN c g~ TP C:N P Moisture Clay Silt Sand (g*em~3) BD
Pinus elliottii
19.35 0.54 28.2 35.9 4.5 4.9 3.74 0.6 95.7 1.04
Engelm. var. ellioutii
12.55 0.57 32.4 21.9 6.0 2.6 2.92 1.4 95.7 1.16
Araucaria cunninghamii
Agathis australis ~ 10.76 0.52 29.9 20.8 6.2 3.4 2.00 2.03 96 1.16
1.2
2009 1 N 3 4 20 mx

20 m 7.5 cm S 5 (0 ~10 cm)
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o 2 mm 4 C
1.3
( Isoprime — EuroEA3000 ) N SOC. SON
2 mol /LKCI ! SHIMADZU TOC - VCPH/CPN( ) analyzer ( fitted with TN unit)
( high temperature catalytic oxidation ( HTCO) ) SOC ( total soluble N
TSN) ( LACHAT QuikChem Automated Ion Analyser QuikChem Method 10 — 107 — 06
-4-D&12-107-04-1- B ) NH," -N NO, -N SON =TSN -(NH," -N+NO, -
N ’ Chen "
60% C,=C*
(1—exp kl) 14 .
1.4
SPSS 17.0 ( one —way ANOVA) LSD
Pearson Canoco 4.5
( RDA) a=0.05,
2 SOC SON
Tab.2 Soil soluble organic carbon (SOC) and nitrogen (SON) under different types(Mean +S. E. )
SIN/( mg * kg =) SON soc .
Forest types NH,* -N NO3; ~N /(mg * kg~") TSN/ % TN /% /(mg * kg~") '
Pinus elliottii
18.1+1.6b  0.02 £0.00a 8.05+0.92a  30.72x1.4la 0.15+0.0la  95.2+11.3a 11.98 +1.38a
Engelm. var. elliotttii
Araucaria cunninghamii 27.1+6.3a  1.80 +1.32ab 10.46 £1.18a 27.80 £3.25a  0.19 £0.02a 146.6 £26.0a 14.17 £2.24a
Agathis australis 18.6£3.4b  7.64+3.01b 11.26 £1.62a  29.90 £3.61a  0.22+0.03b  141.7 +11.2a 13.19 +1.54a
2
2.1
SOC.SON 64.35 ~211.06 mg/kg 6.04 -14.20 mg/kg. 2
SOC AY N o
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NO,” -N 0.02 mg/kg Burton ” NO,” -N
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Fig.2 Potential organic C mineralization under different forest soil
(P<0.05) . ~ 12 —— i H {2 Pinus elliottii Engelm. var. elliotttii
2.3 an —— 4 7 £4% Araucaria cunninghamii
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CO. -C 0.9 / Fig.3 Changes in the rate of respiration incubation
2 $77 mele 21 days in different forest types soils
soil C/h 3
o 14 d
21 d 21 0.43 mg CO, - C g soil C/
h 0.33 mg CO, —C g soil C/h 0.36 mg CO, — C g soil C/h
2.4
COZ Al Al
16
o 3 21 d C.=C* (1l-exp ™)
( maximum potential mineralizable organ—
ic carbon C,) 3 0.99 o CO,
-C 1117.8 g/kg CO,-C 1082.1 g/kg

CO,-C 783.0 g/kg(  6)
(P <0.05) .
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3

Tab.3 Comparison of calculated potentially mineralizable organic C pools (C,) and first order rate

constants (k) in soils

Forest types I(gekg™")C, . 3
Pinus elliottii Engelm. var. elliotttii 783.0b 0.007 5b 0.998
Araucaria cunninghamit 1082.1a 0.001 2ab 0.990
Agathis australis 1117.8a 0.016 4a 0.997
(P<0.05) .
Different letters within columns showed significantly different at P <0.05.
2.5
¢, C.~C:Ny.. pH c, pH
( 4 P<0.01), TC C, C, (P<0.01), SOC C, C.
. (RDA) 7 4 TC
™N  SON C, ¢, C. ™™ .
4
Tab.4 Correlation between soil respiration and soil nutrition profiles
C, C, SOC SON C* Nyioro TP TC TN C:N,u  moisture
C. 0.611°
SOC 0.375 0.308
SON -0.098 0.309 0.616°
C Ny 0.6417 0.102 0.561 -0.283
TP 0.394  -0.125 0.668°  0.053  0.805™
TC -0.696" -0.741" -0.147 -0.184 -0.054 0.106
TN -0.185 -0.285 0.592° 0.36 0.317 0.669" 0.534
C:Nyy -0.712" -0.701" -0.507 -0.449 -0.218 -0.256 0.857"  0.039
moisture  —0.696° -0.259 -0.078  0.058 -0.247 -0.287 0.756™ 0.279  0.719™
pH 0.683"  0.661" 0.548 0.477 0.215 0.292  -0.802* 0.014 -0.968" -0.693"
Cy: ;CLe 21 d 7 G Niieno ; PR kK 0.05 0.01
n=12,
C,: maximum potential mineralizable organic carbon; C,: potential mineralizable organic carbon after 21d; C: Ny,.: SOC:

SON; C: Ntotal: TC:TN; *

3

. SOC  SON

and o indicated significance at P <0.05 and P <0.01 respectively; n =12.
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