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Temperature sensitivity of CO, fluxes from rhizosphere soil mineralization and root decom-
position in Pinus massoniana and Castanopsis sclerophylla forests. LIU Yu', HU Xiao-fei',
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University, Nanchang 330031, China; *College of Forestry, Jiangxi Agricultural University, Nan-
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Abstract; Rhizospheric and non-rhizospheric soils and the absorption, transition, and storage roots
were sampled from the mid-subtropical Pinus massoniana and Castanopsis sclerophylla forests to
study the CO, fluxes from soil mineralization and root decomposition in the forests. The samples
were incubated in closed jars at 15 °C, 25 °C, 35 °C, and 45 °C, respectively, and alkali absorp-
tion method was applied to measure the CO, fluxes during 53 days incubation. For the two forests,
the rhizospheric effect (ratio of rhizospheric to non-rhizospheric soil) on the CO, flux from soil min-
eralization across all incubation temperature ranged from 1. 12 to 3. 09, with a decreasing trend
along incubation days. There was no significant difference in the CO, flux from soil mineralization
between the two forests at 15 °C, but the CO, flux was significantly higher in P. massoniana forest
than in C. sclerophylla forest at 25 °C and 35 °C, and in an opposite pattern at 45 °C. At all incu-
bation temperature, the CO, release from the absorption root decomposition was higher than that
from the transition and storage roots decomposition, and was smaller in P. massoniana than in C.
sclerophylla forest for all the root functional types. The Q,, values of the CO, fluxes from the two for-
ests were higher for soils (1.21-1.83) than for roots (0.96-1.36). No significant differences
were observed in the Q,, values of the CO, flux from soil mineralization between the two forests, but
the Q,, value of the CO, flux from root decomposition was significantly higher in P. massoniana than
in C. sclerophylla forest. It was suggested that the increment of CO, flux from soil mineralization un-
der global warming was far higher than that from root decomposition, and for P. massoniana than
for C. sclerophylla forest. In subtropics of China, the adaptability of zonal climax community to
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global warming would be stronger than that of pioneer community.

Key words: rhizopheric effect; root branch order; (,, value; mid-subtropical forest; Pinus masso-

niana; Castanopsis sclerophylla.
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Table 1 Nutrient characteristics of soil and tree roots in Pinus massoniana and Castanopsis sclerophylla forests

A ikl pH ALK =2 e C/N N/P

Forest Component Organic C Total N Total P

type (g-ke™) (g-kg") (g-kg")

Pm RS 4.17+0.01¢ 57.32+6.50a 3.16+0.34a 0.88+0. 10 ab 18.20+1.44 b 3.63+0. 19a
NS 4.35+0.01b 46.54+7.92b 1.83+0.35b 0.77+0. 16b 25.68+0.78a 2.80+1.05a
AR 4.46+0.17B 454.44+12.24A 14.95+4.04A 3.00+1.10AB 37.11+12.94C 5.81+1.17A
TR 4.70+0.37AB 502.65+32.33A 7.53+1.20C 2.85+0.61AB 69.79+11.08A 2.71+0.29B
SR 4.63+0.10AB 497.30+18.74A 11.85+3.30C 2.52+0.40B 50.53+16.27B 5.42+2.40A

Cs RS 4.58+0. 10a 62.59+5.43a 3.43+0.33a 1.14+0. 18a 18.73+2.88b 3.23+0.71a
NS 4.52+0. 18a 46.92+3.07b 2.70+0.20ab 0.87+0.38ab 18.95+1.85b 3.13+0.34a
AR 5.22+0.32A 454.01+11.87A 16.37+5.11A 5.19+1.37A 39.03+18. 10BC 3.16+0.90B
TR 4.81+0.06AB 476.02+21.4A 13.21+4.02AB 4.16+0.22A 41.65+9.68BC 3.20+1.01B
SR 4.79+0. 15AB 485.12+5.92A 10.19+3.76BC 3.16+0.64AB 47.79+21.66B 4.04+2.33AB

Pm: B AR P. massoniana forest; Cs: 5k C. sclerophylla forest. RS : #R PR £ Rhizospheric soil; NS:JEHR PR 1= Non-rhizospheric soil; AR : AR
Absorption root; TR ;i3 JEAR Transition root; SR. M 7R Storage root. NG FNRE 45 5 6 P Rh TR AR RUR[R] 5820 43 FUAS [RIAR 2R 20 43 =22 (8]

#9225+ Small and capital letters indicated the differences among different soil components and among different root components in two forests, respective-

ly. FIA The same below.
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Fig.1 CO, fluxes in rhizospheric (RS) and non-rhizospheric (NS) soils under different incubation temperatures in Pinus massoniana

and Castanopsis sclerophylla forests.

Pm: B A P. massoniana forest; Cs:75REM C. sclerophylla forest. T[] The same below.

R2 DEMMEHARERREERFHTEMRIET L COBMMRIREA (R/N)

Table 2 Rhizospheric effect of soil mineralization CO, fluxes at different incubation temperatures and stages in Pinus masso-

niana and Castanopsis sclerophylla forests

PRTEY HE g B Bt Stage

Forest Incubation 1 il m v 278 All tages

type tem(p(%ra)ture (1~94d) (10~19 d) (20~334d) (34~53d) (1~534d)

Pm 15 1.86+0.96a 1.67+0.35ab 1.70+0.28ab 1.38+0.89b 1.53+0.49BC
25 2.53+1.08a 1.69+0.38b 1.12+0.30¢ 1.30+0. 44bc 1.57+0.47B
35 2.66+1.21a 1.68+0.34hb 1.47+0.22¢ 1.69+0.42b 1.64+0.11B
45 1.88+0.39ab 2.19+0.20a 2.01+0.27a 1.27+0. 18b 1.82+0. 18A

Cs 15 1.97+0.41b 3.09+1.97a 1.78+0. 60ab 1.44+0.42b 1.57+0.42B
25 2.36+0.73ab 2.54+1.45a 2.35+0.61ab 1.98+0.51b 2.12+0.42A
35 2.32+0.62a 1.92+0.48ab 2.12+0.32ab 1.50+0. 06b 1.93+0.25A
45 1.72+0.43a 1.48+0.41b 1.25+0.43bc 1.16+0.24c¢ 1.40+0.38C

INGFREFOR ] — B SRR A RIS IR O B 2 (] (9 22 57, RS A REFRORAS [RI BRARIS B KA ) 15 5% 3 BE AP 24 19 22 57 Small letters indicated the
differences among different incubation stages at the same incubation temperature, and capital letters indicated the differences among different forest types

and incubation temperatures based on the average value of 1-53 days.
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Fig.2 CO, fluxes of decomposition for different functional roots of Pinus massoniana and Castanopsis sclerophylla under different incu-

bation temperatures.

AR WUSAR Absorbing root; TR i AR Transitional root; SR #74R Storage root.
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Table 3 Temperature sensitivity ( Q,,) of CO, flux during soil mineralization and root decomposition processes in Pinus
massoniana and Castanopsis sclerophylla forests

A Mo B Bt Stage

Forest Component I I 1 v S

type All stages

Pm RS 1.550.30a 1.81+0.32a 1.83+0.31a 1.51+0.26a 1.64+0.18a
NS 1.46+0. 14a 1.65+0.31a 1.21+0. 11ab 1.35+0.35a 1.34+0. 15ab
AR 1.36+0.01b 1.26+0.03b 1.08+0.02b 0.98+0.02b 1.20+0.01b
TR 1.35+0.05b 1.21+0.06b 1.13+0.09b 0.98+0.02b 1.20+0. 04b
SR 1.35+0.03b 1.20+0.02b 1.09+0.02b 0.99+0. 00b 1.19+0.01b

Cs RS 1.62+0. 13A 1.39+0.21B 1.37+0.09B 1.31+0.19A 1.41+0. 15A
NS 1.73+0.27A 1.55+0. 10A 1.54+0. 16A 1.40+0.21A 1.47+0.11A
AR 1.23+0.04B 1.10+0.03C 1.02+0.05C 0.96+0.03B 1.10+0.03B
TR 1.29+0.05B 1.19+0.05C 0.98+0.04C 0.98+0.03B 1.13+0.02B
SR 1.28+0.02B 1.17+0.02C 1.06+0.05C 0.96+0.02B 1.15+0.03B

ARVING TR E FBE 5 5 T BAAR I EMOR R 41 70 2 [8] /1 2% 57+ Small and capital letters indicated the differences among different components

in Pinus massoniana and Castanopsis sclerophylla forests, respectively.

x4 ITEMRRFSS CO, B 0, EHHEXRH

Table 4 Correlation coefficients among nutrient and Q,, of CO, fluxes from soil and root

HAp n pH FHLC £\ &P C/N C/P N/P
Component Organic C Total N Total P

+ 3 Soil 4 -0.53" -0.46™ 0.12™ -0.28™ -0.59*" -0.15™ 0.26™
HF Root 6 -0.27™ 0.46" -0.32™ -0.47" 0.31™ 0.34™ 0.05™

% P<0.1;% % P<0.05; ns: N3 Not significant.
3 it i
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