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(1. hERE AR IR | M 510650; 2. thERRERE I |, 65T 100049)

E . N TR N TARBBR B, X 488 10 A0 B TR (Eucalyptus urophylla)2iAK . 30 FPBFHRASHR . 10 BB FRACH
21 ME(Castanopsis hystrix)Zitk JEIEH B (Acacia crassicarpa)libk 5 BN TARGREE 2-5 a) 9 3 LFI (R AN A FEIFI(R,) B ZE
AL AT THFSE . S55RE, DA 2007 453 2012 48, 5 AL THAR R, 4 81.3~103.9 mg Cm~°h ', R, 9 11.2~22.3 mgCm~°h',
H IR ST (RC) N 12.4%~26.9%, H 5 FOCTARIIAY R, R, & RC 25 AW 5 FOCTHIERD R HWERT TN,
S E i 311.4%; R, RC ZEIEE R AR, B HHORE S R, BA WEAHCHE, HHORE MR T 90.2% M7A8 5, mm#
KARFETFTERRE . N TR B IR BTN 21 22 5 OR A Sk, FT 62 s AR ), 3R AL TR AR & L iR, S5
TR TE] ST 2 S AN i 35

KR ORI BRI ATAR RS
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Soil Respiration and Its Seasonal Variation among Five Young Plantations
in South China

s .12 . .12 .1 . 1 .1 e
YU Shi-qin *, WANG Xiao-li “, LIN Yong-biao', RAO Xin-quan', FU Sheng-lei, ZHOU Li-xia

(1. South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China; 2. University of Chinese Academy of Sciences, Beijing
100049, China)

Abstract: In order to understand the mechanisms of soil carbon sequestration of plantations in South China,
the total soil respiration (R,) and autotrophic respiration (R,) and their seasonal dynamics of five plantations
in Heshan, Guangdong at 2—5-year-old were studied from 2007 to 2012. The plantations include Eucalyptus
urophylla plantation, 30 species mixed plantation, 10 species mixed plantation Castanopsis hystrix plantation, and
Acacia crassicarpa plantation. The results showed that average R, R, and contribution rate of R, to R, (RC) of
these plantations ranged within 81.3-103.9 mg C m~h™', 11.2-22.3 mg C mh "', and 12.4%-26.9%, respectively.
The average R, in wet season of these plantations were 311.4% higher than that in dry season; while R, and RC
had not significant difference between wet and dry seasons. The soil temperature in wet season had significant
relation with R, among five plantations, which explained the variation of R for 90.2%, but they had no relation
in dry season. The difference of microenvironment and soil condition among these young plantations was no
obvious, in which soil was still restoring from disturbance, so that soil respiration had no significant difference
among five plantations.

Key words: Soil respiration; Autotrophic respiration; Plantation; Seasonal variation
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IR R R FHER SR S TSRS FH
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B RN AS R s W AR AR AT 2 om PR
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FEAT BISCG %, A @35 BT, 15 3
W . R=Am/At » D » VIA=h * D » Am/At, o, R
& IR R b 35 PVC AR D i PVC
FER TSR BE BE s Am/Ae 38 CO, W BE IS [1] 1) A8
P, S HE b ) - SR W B A BRI (R, , 12555
YRETT ) ST B R SRR (R,) , T =2 (]
(125K F FEFI(R,)

1.3 TIEREEFHINE

+ 335 B R i-Button 3R BE I E L A
2007 4 11 H(FZ). 2008 4F 6 H(EZ)H 2012 4E
7 HQREMAT T 3 W EHERFE, HNE N 2.5 eom
(1) £ 5B H 0~10 om - HEFE &, FE4T 1 AT Bl
(SOC) ., - B BA(TN) . 3R 9y f il (MBC) ) U
JE o SOC M 5E >R I 8% R 1 A8 AL-S i #k:, TN
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Table 1 Soil environment factors at depth of 0—10 cm in plantations

H#EATIE , W EAR/NT 2 mm BITGAR, BRI
B IR R R

1.4 #HEL IR

FHEE A2 I 8 5 22 43 B AN Ta) N TR = 3
KRB PR, AN TARKRINS R, 4E & | R,
A58 T S [ SRR ) BT R (RC) Y 52 M R FH 2R 1R
RN, 5 RPN T AT 0 20 4 S I %
()22 520 B A E 2 22 ke 5. N TR+
ST AR T N 2 ) A 22 5 D00 R ST AR AR ¢ R
Mro T 382 HER S + 50T 5¢ 2 FH 8 2R
H A . I gt ot 7E SPSS 16.0 Litkfy
(SPSS Inc., 2007), it E K V58 H 0=0.05,

2 G55

2.1 AILHRE MR

1AL, S5 RN TR SOC A 10.83~
19.42 g kg, DR IEA ALY B K, e /NG M 4T
HE 2l bR, TN (9 48 1k #a 3 5 SOC A L, 7 0.78~
1.14 g kg ', S R AR JEIEAH B AbR, fie /N R 202t
. MBC Jy 157.09~262.98 mg kg ', iz K A 4 30
T s b TR 58, de /N R I A 4l bR . pHL Ol 3.93~
4.12, B KSR LU HEAMR, S/ N ) 2 8 Pt e 2 B
JESEA R 4R, FRM b 190.6~533.5 g m >, e K
(A2 10 FRARE AR TR S 4K, Joe /N JEE SR L bk, 4%
TR R A N TR 22 S b 3

T MK Plantation SOC (gkg ™" TN (gkg ™) pH MBC (mg kg™) FRM (g m™)
EU 13.70+2.62 0.86+0.12 3.93+0.05 157.99+28.39 366.6+181.7
30MS 14.71+1.67 1.00+0.09 4.11+0.07 262.98+56.91 530.9+142.2
10MS 16.01£1.70 1.06+0.09 3.97+0.06 244.71+47.22 533.5+129.0
CH 10.83+1.61 0.78+0.09 4.12+0.04 165.05+25.61 414.1£114.2
AC 19.42+2.86 1.14+0.09 3.93+0.08 233.57+30.34 190.6+46.6

P 0.110 0.077 0.064 0.286 0.379

EU: RMALLERK; 30MS: 30FMUFRIRSEHk; 10MS: 10FMRFNESEHK; CH: LIMELIMG AC: JEIEHEM; SOC A B TN: M MBC: ik hihik;
FRM: AR APk LT R3]

EU: Eucalyptus urophylla plantation; 30MS: 30 species mixed plantation; 10MS: 10 species mixed plantation; CH: Castanopsis hystrix plantation;
AC: Acacia crassicarpa plantation; SOC: Soil organic carbon; TN: Total nitrogen; MBC: Microbial biomass carbon; FRM: Fine root biomass. The

same is following Tables and Figures.
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Table 2 Average R, R,, and RC for each plantation

27.0 mg C m*h '(P=0.974); RC H 5.4%~17.4%
(P=0.940), 5Fh N T M 2EFHAEE . F T,
580 N T AR R, N 302~41.9 mg C m~°h', X 30
TS A TR 5 MR A fi ey, LA 25 S AN K (P=0.232)5R,
} 6.4~11.6 mg C m°h"' (P=0.895); RC N 16.2%~
28.6% (P=0.922), 5 Fh N TAHREIZEFEIAR B, XF
TR AT, R 09T 225 ik 2] g 3K
S50 R, & RC (T (B FEZEFNIRBEGR 3)., 7
M, 5 FOCTME R, 543 0~10 eom (REE 2 B 5%
FIFREAH G ; T AE T 2%, PIE IO R NI 38 (1 2).
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31 T EMRMELTHER
N TAREHERPEFE+ TR 20 25 55 F B ARBLTE
TIEREI R | RC K5 HHERER LR L,
SFNT AR R IEIR Y B E KT 1),

AT Plantation R, (mg Cm~h™") R,(mgCm~h") RC (%)
EU 81.3+£10.7 19.8+4.6 26.9+6.1
30MS 86.8+9.2 13.3+5.8 12.4+11.0
10MS 103.9£12.9 22.3+6.7 21.743.2
CH 87.6£9.7 11.244.2 14.845.7
AC 86.6+9.6 18.0£3.2 19.5+£3.9
P 0.462 0.705 0.565
n=12
180 180
B IR,
150 150 R,
=
g 120 120
&)
o &0
§E
g 0 90 |
HE
‘2,
§ 60 60
= L
@
30 30 + ' i I
0 0

EU 30MS  10MS CH AC
AT HK Plantation

15 F N TARIZR(A) S T2EB)HIEM R, 5 R,
Fig. I R, and R, of five plantations in wet season (A) and dry season (B)

EU 30MS  10MS CH AC
T #k Plantation
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Table 3 Indepent-samples z-test between wet and dry season for R, R, and RC in five plantations
Nk P
Plantation R, R, RC
EU 0.006 0.272 0.271
30MS 0.011 0.939 0.394
10MS 0.005 0.148 0.990
CH <0.001 0.715 0.347
AC <0.001 0.126 0.545
200 ~ 60
A B 1=56.657¢ "
~ 180 | ~ R*=0.026
< o 50 L _ P=0.794
g g
o 160 b &
w8 = o
& & & & e
= 2 140 | = 2 40|
® S ® S
L - Q- HE e
z i y=21216¢""*" z - ,
B R=0.902 o AU i '
o 100 ’ =}
@ P=0.013 ? -
80 1 1 1 1 | 20 I I 1 1
27.0 28.0 29.0 30.0 31.0 32.0 14.0 15.0 16.0 17.0 18.0

T+ 3R Soil temperature (°C)
2 5 A A EARIBZR(A) T FB)Y R, 5 11 0~10 em i IER

+HEEE Soil temperature (°C)

Fig. 2 Relationship between R, and soil temperature (0—10 cm) of five plantations in wet season (A) and dry season (B)
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