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1
Tahle1l Model parameters of il heterotrophic respiration
) R= ae'" R= aW+b R= ae'W*
Year Forest type Compartment r2 r2 a b c r?
2002 NF R 0.56 039 2 238 0. 046 0. 831 082
Rye 0.53 041 2772 0. 034 0. 444 092
CK Ry, 0.45 0 31 0 706 0. 069 0.833 083
Rgp 0.42 027 112 0. 035 0.430 0385
CF Ri 0.55 036 0178 0. M9 0.929 085
Rge 0.52 041 10 59 0. 037 0.544 092
2003 NF RL 0.34 068 L 202 0. 031 1. 084 084
Rgp 0.36 072 29 01 0. 017 0.529 092
CK RL 0.35 068 0 356 0. 030 1.332 085
Rip 0.33 074 14 36 0. 014 0. 548 092
CF Ry, 0.33 072 0018 0. 037 2.057 0385
Ryr 0.30 052 6 621 0. 017 0.721 092
1) Ry Resprration of rot-free soil; R;: Respiration of litter layer
bT (¢
1 R=a W b( 2002 , 2003
) o( )
> , ( c) ,
( b) , CF R
CFK (D,
¢ NF CK( 1), CF ( ) (
NFOCK( 2 3), )
0 33
(1, NF CK CF 13

27 ,CK



2.0 ( 2) NF CF (59.8%), NF (52.4%)
CK L2 L4
CF 23 3.1 (2K . NF
CF 1.9 21 , CK CF
( 3
) Co, 1)

Tale 2 Annual CO, flux from soil hetaotophic respiration in the NF, CK and CF (C t hm™2a ')

Ry Ry R,
Year NF CK CF NF CK CF NF CK CF

1Rt 5.8t 2.98% 3.64% 3mE 1. 3% 4.09% 2.94% 1. 36%

202 0 87aA 0. 60bA 0.32cA 0 35aA 0. 43bA 0.22cA 0. 44aA 0 34bA 0 17cA

6 Ot 4. 87% 2.45% 3.25% 2 5%+ 1.35=E 3.44% 2.33% 1. 09%

203 0 75aB 0. 54bB 0.30cB 0.34aB 0. 36bB 0. 17¢B 0. 40aB 0 32bB 0 12cB

Mean 720% 5.4+ 2.72% 3.44% 279% 1. 49% 3.76% 2.63% 1. 23%

0. 86 0. 56b 0. Hc 0. 40a 0 38b 0 2c¢ 0. 46a 0.33 0. 16¢
1) Ru: Soil heterotrophic respiration; Rgp: Respiration of mootfree soil; Ry: Respiration of litter layer
+ ; (p<0.05, (p< 0.05)

Data are mean £SD. Different small letters in the same row and different capital letters in the sane column indicate significant different at p < 0. 05 level

3 b
TaHe 3  Contributions of sol heterotrophic repiration to soil respiration in the NF, CK and CF (%)
Forest type Ry/ Rg Rpr/ Rg R;/Rg Rpe/ Ry R,/ Ry
NF 52.4 251 21.4 47. 8 2.2
CK 57.5 296 27.9 515 4.5
CF 59.8 328 27.0 54 8 4.2
1) Ru: Soil heterotrophic respiration; Rg Soil respiration; Rgy: Respiration of root-free woil; Ri:

Respiration of litter layer
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Table 4 Soil hetertrophic respiration, mean soil temperature and soil water content at 5 em depth during June to October in 2002 and 2003
Rye R,
Year Forest type Soil temperature ( C) Soil water content (%) (Cthm™?) (Cthm™?)
2002 NF 211 .8 1. 69 216
CK 215 R.5 1.48 L 64
CF 21.9 2.1 0.79 063
2003 NF 239 2.3 1.15 124
CK 238 19.0 0.96 0 89
CF 236 18.3 0.44 038
1) Ry Respiration of mot-free soil; R;: Respiration of litter layer
5 2002 2003 6~ 10 (R) (T) (W)
Table 5 Paraméers of different soil heterotrophic respiration models during June to October in 2002 and 2003
) R= aell R= aW+b R= aelWe
Year Forest type Compartment 2 r? a b c r?
2002 NF R, 0.48 031 2R 0.049 6 0.708 087
Rip 0.56 037 219 0.0263 0.539 087
CK R, 0.52 047 105 0.058 4 0.8% 090
Rgp 0.51 043 853 0.0410 0.591 088
CF R, 0.46 033 0 146 0.081 1 1. 10 082
Ryr 0.46 036 412 0.0507 0. 643 087
2003 NF RL 0.36 065 222 -0.0267 1.34 072
Rrr 0.29 061 44 3 - 0.006 4 0.570 074
CK RL 0.33 054 0514 0.023 6 1.53 0 81
Rrr 0.21 061 128 0.0124 0.624 0 81
CF RL 0.12 058 0 0015 0.0111 2.83 078
Rgp 0.24 055 58 0.0157 0. 803 075

Resprration of wot-free soil; R;:

Resprration of litter layer
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Year NF CK CF

2002 0 036 4 0. 030 4 0.016 3
2003 00325 0. @54 0.0135
Mean 0044 0. 279 0.0149
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SOIL HETEROTROPHIC RESPIRATION IN NATIVE CASTANOPSIS
KAWAKAMIT FOREST AND MONOCULTURE CASTANOPSIS KAWAKAMIIT
PLANTATIONS IN SUBTROPICAL CHINA

Yang Yusheng'! Chen Guangshui' Xie Jinsheng® Wang Xiaoguo®
Niu Zhipeng2 Han Yonggang2 Zhang Youli’
(1 Key Laboratory o Subiropicd Resources and Environmeris  Fujian Province, College o Geography Sd ences,
Fyian Normal Unwersity, Fizhou 350007, China)
(2 College  Foresiry, Fyian Agricuture and Forestry University, Fuzhou 350002 China)

Abstract  Soil heterotrophic respiraion (HR) was investigated in one trad of native Casangsis kawakamii forest ( NF) ,
a 33 yearold Castanepsis kawakamii plantation ( CK) and a Cunninghamia lanceolata ( Chinese fir, CF) plantation of the same
age in Sanming, Fujian Province, China. Soil CO, efflux was measured in situ in a 2 year period with the alkali sorption
technique. Respirations of root-free soils ( Ryr) and litter layer (R;) were measured separately by trenching and removing litter,
respectively. Both Ry and Ry in the three forests showed a similar seasonal pattern with one single peak ocaurring during May or
June and a valley during December or January. R, averazed CO, 79188, 44137 and 21102 mg m™ ?h™ !, and Ry averaged CO,
21714, 85185 and 94104 mg m™ h" Yin NF, CK and CF, respectively. The model R = aebTW“( R stands for soil CO; efflux,
T for soil temperature and W for soil water content at O~ 10 an soil depth, and a, b, ¢ for the constants) indicated that soil
temperature and soil water content together could explain 8% ~ 85% and 85% ~ 92% of R; and Ry, respectively, with soil
temperature being the dominating factor affecting soil respiration raie in 2002 and soil humidity in a dry year of 2003. R; was
more sensitive to variation in soil temperature and humidity than Rpe. Annual Ry averaged C 3176, 2163 and 1123 thm™ %a™ !,
and annual Rpp averaged C 3144, 2179 and 1149t hm™ 2 a™ !, respectively, in the NF, CK, and CF. Differences in soil
heterotrophic respiration between forests were associated with differences in quantity and quality of organic inputs, biomass and
ad ivity of roots, and content and components of soil organic carbon. Ry, in CF showed higher sensitivity to drought than in CK
and NF, and the sensiivity of soil organic C to drought was higher in the plantations ( CK and CF) than in the native forest
(NF) .

Key words Naive forest; Plantation forest; Soil heterotrophic respiration; Soil temperature; Soil humidity



