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Comparison of soil respiration and its controlling factors in sweetgum and

Camphortree plantations in Hunan, China

WANG Guang-Jun, TIAN Da-Lun,ZHU Fan, YAN Wen-De, LI Shu-Zhan
College of life science and technology, Central-South University of Forestry & Technology, Changsha 410004, China
Acta Ecologica Sinica 2008 ,28(9) :4107 ~ 4114.

Abstract: Seasonal variations of soil respiration in two forest types, Sweetgum ( Liqguidambar formosana) and Camphortree
( Cinnamomum camphora) plantations, were measured in Tianjiling National Forestry Park of Changsha, Hunan, China.
CO, effluxes rate was monitored using an infrared gas exchange analyzer ( LI-COR-6400-09) from January to December
2007, and the controlling factors, such as soil temperature and moisture were also recorded in the two forests. The results
showed that the two plantations had significant different patterns in seasonal soil respiration processes. The two forests
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exhibited irregular fluctuated curves during the study period with mean rates of soil respiration were 1. 501 pmol-m s

and 2.800 wmol-m s~ in Sweetgum and Camphortree stands, respectively. Significant relationships were found between
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soil respiration rate and soil temperature at 5 cm soil depth in both plantations, which could be best described by
exponential equations. However, not significant relationships were found between soil respiration and soil moisture at 5 cm
depth. Soil temperature and moisture could explain changes in soil respiration of 92.7% , 77.4% and 10.6% , 18.0% , in
the Sweetgum and Camphortree plantations, respectively. The relationship between both soil respiration rate (y) and the
two variables of soil temperature (¢) and soil moisture (w) at 5 c¢m soil depth could be described by the following multiple
regression equation; y =0. 4728¢” 4" " (R* =0.945, P <0.0001) ,y =0. 061¢™ %™ ™ (R* =0. 885, P <0.001). The
multiple equations had much more predicative power than those using only temperature or moisture as a single independent
variable. The Q,, values in Sweetgum and Camphortree forests were 2. 62 and 3. 26, respectively, and tended to decrease
when soil temperature increased from lower to higher scales. The seasonal patterns of soil respiration in these two forests

were not only determined by soil temperature and soil moisture , but also by the fine root mass and litter production as well.

Key Words: Hunan; soil respiration; temperature; moisture; Q,,value
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F1 WHHEROREYEAEDNTROELSE
Table1 The biomasses of root, litter productions and physical chemical properties in 2 plots over 0 ~ 60cm soil depth

£C 2N iR Hig R
FRARE Total C Total N L pH Fine root mass Coarse root mass Litter production
Forest type 1 1 C/N 2 2 a1
(mgC-g™) (mgN-g™") (grm™) (grm™) (grm™yr™")
W Sweetgum 13.02+2.15 1.14 £0.31 12.82 3. 67 173.84 £28.20 249.88 +£65.40 931.53 £104.80
&% Camphortree 9.45+1.01 0.81+0.18 12.57 3.85 246.80 £46.6 671.33£169.70  1003.44 +120.90
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2.3 FEYIRNE

FERAFEPIRE 3 A 1 o’ WAEREYNS W, REDEHIRE LR, 780 CTRTEEREGRE, H
EFEDE .
2.4 THIEAVBAERRRAEAL-FMMPIENE ; 2R FHE I IREN E ; pH B3R B ENE
2.5 BRFEIHH

A WIZETH 2 HTERE SPSS13. 0 3k #E4T , i One-Way ANOVA 5 45 +3 IFPIR 2745 A8 4k A 6] ZRARIA] -
SRR IR BRI B A B, SR AR A R e IR S EIR | RS KBRS, AR BE
KR P=0.05, Fi SigmaPlot 9. 0 2 4-4EE .
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3.1 HERE R

7 2007 AEHIRIE H , WA BT 5 cm HREEZRHEE T 5 cm HIRIEFE B LTEE
Ay RIAE 4.70 ~27.26 CHI4.40 ~27.93 C, EHEEA B 18.27 CHI19.1 0 °C, +HBEF B IEL ]
7E 8 A%, B/MEX HBUE 1 B, MEMERMAKLIERRE ERBEMRFRL, R =0.99,P <0.001,45 5+
BAAR RS R IR A AW 5 om 3008 B 1740 2047, B B ML, R® =0. 95, P <0. 001,
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Fig. 1 Shown are station soil temperature at 5 cm depth, atmosphere precipitation,2007
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0. 497 umol -m s ™' BERIAREY PR 1 4 3

AE B /]MHE 0. 146 umol -m s ™ FFIG B, 52 B 6 B I
AR — Mg 4. 618 umol -m s ™' 5 2 J5 H BL/INE
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TR R T W B EWE, B 12 AREER/ME0. 683 22
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Seasonal variations of soil respirations, temperatures and

moistures in Sweetgum and Camphortree plantation
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ij%ﬂ(ﬁxﬂ‘ij%u?%m%uﬁ Hﬁﬁﬁ% s ﬁ;ﬁ(ij%ﬂ%& A WE Sweetgum o & Camphor
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KB <12% 0}, HHPRERA HHRE REML, £ 22 0° °
SBEAR > 2% 0, “H2RAER, XG> BEOT PR
W 7 ~8 EA WAL (Pinus ponderosa) HRINBRSEM Y L 52| o7 0 il
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0 | p ‘EQOOA | |

FH%,R* =0.54,P~0.000; 13HEFHEKE >19 %, . : - - = -
—HEPAAEE, R =0.74,P~0.000, oA -5 Soil temperature at Sem depth (‘)
ShEHUB LT LRI E N PR R 2 IR R
RER, HFEFRE IR EREEMAR, HYHIESKE
AL —E WY BAE, 3R B R R T R g 0 e R
¥, FER TR B R S A SRR Y
YE R R IFIR K 1 S Y B35 3l , DT R - SR R AR 3R . AR, R ZRpk 1308 5Pk 2 J)
BORMERR, SO, WERN LIRS KE <17.07% i, L IETPR 5 SKEBEMX, KF
17.07% B, By 2 SR AR 13BEK & <13.25% B, HI|IFR 5B E B IEMR, KT 13.25% 8¢, H
& ERAMR,
4.2 R BEXFERANTLR Qo fEHHF

Q10 T8 B BRI 22 7% 338 R W2 o R B A Ak Wi 7 G R Y R RS 3K ( Q0 ) £ M 1.8 ~
4175280 KRR ep, S BIHHE HRE RS AKRE Q0 E5H1 2. 62 71 3.26, SHEFMER RS Qo HH
o #HEBEE/NTF 10C,10 ~20CHAF 20C = MEEE, 3 FHHE TN 0 fEH K 17.24.2.11.1.85 F
14.94.2.38.2.03, EHBE ML, P =0.000, 3% T RERF NAEBMAEE TR Qo8 . WALk
B A T YR YR RAEFNE R A F S B IEIFR QB E R, B 59 R 3R E Y
W L, AR IR (AR BRI ) A0S oY 3 7 A g o 5 S AUk
4.3  FAFPERAR L IFTR HY HE

FRAR 1 ITIF IR AR BIR FARORIR R Y B R0 L 35 Vi S5 R PR, 7E [F]— XIS ZR R R R
AR IR FERE — ", R KA AR, EER R TARSREENEYE
FEBAEYERAFPRE AEYREENRER L EMEYRENEEARSIERN™® , Raich &
Tufekcioglu'** 3§ t , # [ LA T (RBERELA HIRARA F) , ZRAE B IR BB AW, B
L YRR 8 R E R R SNSRI R, AR, SRR
[, T AZARS AR B4 - 38 1 S o R RN AR S 1. 87 £, W BBIY R 2 - I RAR 13 0 ~ 60 em WMIRAE Y B
( >2 mm) HAREARE 2. 69 £, RV E (<2 mm) &7 1. 42 15, AEYEFHHEARR 7. 2% , N =K
PR R PR R, MY ERESINER, RAMEE T EFRARNFERZ —, Tang
ST T o AR SRR SR B AR BRI 5 R B 6 AV R AR 2%, AR R RIS TR AR 7 ~ 12 h
B T IR, SR s R R AN B T B R O 45 5 (B P B R B IR B THEBMAERRE TR,

B, PE AR TAREY 80P 0 215 A8 A R L 32 R A W R YR K 23 28 AL B 1 R B 32 2%
MHBRAEY R SHEYRNE W, (B TE MR IoE R 55 AN B X I\l i X 7, +
R B SRR SR A S IR AN T e, XN R RS TR, BRI EN SRS S BIE,

B4 WEFSERR L RERS - SRR KR
Fig. 4 Relationship between soil respirations and soil moistures at 5

cm depth of Sweetgum and Camphortree plantation
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