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Abstract: We evaluated the impact of litter-fall on soil respiration under a Liquidambar formosana forest and a nearby
Cinnamomum camphora forest in Tianjiling National Forestry Park of Changsha, Hunan, using a field study with litter
removal and exclusion and litter addition in a full factorial design. Soil respiration was measured using an infrared gas
exchange analyzer ( LI_COR -6400-09) from January to December 2007. Soil temperature and moisture at 5 cm depth in
the experimental plots were also recorded at the same time. On average, soil respiration was significantly decreased by litter
exclusion, about 18. 6% and 26. 5% lower relative to controls in Liquidambar formosana and Cinnamomum camphora

forests, respectively. On the other hand, litter addition significantly increased soil respiration by 71.3% and 39.2% in
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these two forests compared with the controls. Significant relationships were found between soil respiration and soil
temperatures at 5 cm soil depth in litter addition and exclusion plots, which could be best described by exponential
equations. However, not significant relationships were found between soil respiration and soil moistures at 5 cm depth in all
study plots. Soil temperature and moisture together could explain changes in soil respiration of 75.2% and 93.7% , and
90.0% and 92.8% in litter exclusion and addition plots in the Liquidambar formosana and Cinnamomum camphora forests,
respectively. The Q,, values were increased in litter exclusion and litter addition plots (3.01, 3.29 and 3. 02, 4.37)
relative to controls (2.98 and 2.94) in the Liquidambar formosana and Cinnamomum camphora forests, respectively. The

results indicated that above-ground litter-fall is an important factor in affecting soil CO, efflux in forests.

Key Words: Liquidambar formosana ; Cinnamomum camphora; litter-fall ; Soil respiration; Q,,value
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A BEE FATE Y AR )T B (931,53 £104.80) gom *a ™' MK IATEWZIEE )7 0.8 ~2.0 em, JAEW H
B MBS IETE YRR 69.37% s B BEE TS AR E B (1 003.4 £120.90) g-m Za ™' iR
EYRERE R 1.5 ~2.5 om, FEYH FEUM K E, 5 BEEY R 60.59% ,

®1 WEMERKE T ROGBELRETEEYE

Table 1 Soil physical chemical properties and litter production in Liguidambar formosana and Cinnamomum camphora forests

FRAKISRY i 4> C Total C 4> N Total N

Forest type Age(a) (mg C-g71) (mgN-g~!) N pH

T Liquidambar formosana 21 13.02 £2.15 1.14 £0.31 12.82 3. 67(0.09)

W Cinnamomum camphora 35 9.45 +1.01 0.81+0.18 12.57 3.85(0.18)
Rat: 2 s MKy .

FREARAAY Forest type Soil den_s;ty Litterfall F;rod_l:ction c ffﬂf?ﬁ;ﬁiﬁ 1 Crof}ﬂ?]jlisity
(gem™) (gGm™a™")

T Liguidambar formosana 1.59(0.8) 931.53 +104. 80 51.93 0.9

W Cinnamomum camphora 1.50(0.11) 1003. 44 £120.90 67.44 0.7

FESNEE R ELR  The values in the brackets are SE

2 MRAZE
2.1 REAEHAEE

2006 412 A , 43 BIFE R Fribs B 5 ZRAR A B P9 BORE A AR P , 3507 4 BREAR 1S m i BT 1B ek,
It 8 Pttt , I Z [EAHRE 100 m DL b, 7EBAE @AY E 3 M EFE AT REDHA PVC 1
B, Xt FRAL SR, [RIBZE 350 E 3 S RERAEDI A 3 SIS RE Y I PVC L3835, 3£ 72 4~ PVC 458 3R 10
Fo EBREEYE R EAAEYIEE 1.5 o E PVC H3EW )G, ZEHER EHE 1.5 m x1 m %
YICEE R, B M TR 5 0. 5 m, WCHE YA ¥ 43 )7 Lk U8 94 0 A2 4k B 4 905 BT PR 5 435 0 v g Ak B A6 i B PVC
TG, 1 WA HE RARYE bR R T R IR 1.5 m® MR TE W S e+ EER A BBl 1.5 m? (T Rl
W, UG 2B K55 11 08 5 P Wi EE I ISCER 1) U8 s 40 55 T AR ST CE VS IR T D Ab BEVE B Y . PVC 13835
A4 10.5 cm, & 4.5 em, FRUEA LH 2 em ZE4 . MBLEZ R HIEIR 24h 2 J5TFIR, HA5 45 s e i
AN E S s B AR AT
2.2 SRR RIREE IR A E

¥ A LI-6400-09 ( + 3% = ) #3238 LI-6400 {8 #5X CO,/H,0 4347 % 4t (LI-COR Inc. , Lincoln, NE,
USA) i3 + P IE A, 78 9:00 ~ 11:00 JE 1 Yeig 15 K2 R BFI K, i€ = K I 3d J5 &, 1nili%
BAK , ZEBCA MM ORI . S 4F AL RE 24 K. IR, ) LI-6400-09 f)+ 38R FEAR AT E + 3% 5 em 1R
J# , il ECH,O Check (Decagon, USA) ##% EC-5 M & FE S 138 5 em B (KHAKE, %) .
2.3 FEYHIE

TEAEHACE 3 1.0 mx 1.5 m JAEWREM . EEYEHIRE IR, 7£80C T T EEE/GHE,
FERTEYIE
2.4 HHEAYUBRFEERSEA-InEEIE ; £ RUH LMY RE N E ; pH R A AENE ; 3%
BERFR IR
2.5 FaRGI AT

PR WISt e SPSS 13.0 k417, Fl Repeated measured ANOVA #1777 2243 B Fl 2 B LUK T
P I 2 AR A A [ bR ] - 3P I S A A B35, ) SigmaPlot 9. 0 SRR, - ERTI 5 IE
JE 2 ] 6 R RN T A5 5 R M oy = ae”Krpy N IR R 50 Sy IR s o SRR O°C B fY) 13
I, b NI R RE ™ o Qo il FRAE™ Q) =,
3 ER5HH
3.1 ERBRAITSINE S TR R R R

B B IURYEY 5% B2 18] 13 5 om EERIBEZ R U AR EE(P>0.05,E 1), 5 cm FE
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Fig. 1 Seasonal dynamics of soil temperatures, moistures at 5 cm depth and soil respiration rates of litter exclusion, litter addition and control in

Liquidambar for and Cin camphora forests

WEAR R B INEE Y S5X R Z E] 3% 5 em IREMREZREABE(P>0.05,&1),5 cm RE+
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12.69% \12. 98% Fi1 12.71% , LI g : I HNVATEY) > X IR > RERATEY . WFE R AR Z 81 + 908 2 5
HER B (P>0.05) . BATREEEE 5 2 FhAR MR A9 1S (L T S5 0 B SMR A%
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0.001, 1) ,3 Frib B 2L S R ER EASITEYE Wi R T LR rp R s R, LR AR YA T -
IR A, 2007 AEARTEPR 25 BRS04 9 4y 5 %ok FR ) 398 P WG T R ) 728 A L 4331 A 0. 088 ~ 2. 378
0.221 ~4.790 F10. 141 ~2.655 pmol COym s~ B/ MERIH TN 1 A4y, F 8 FIVR IV V& 1) 1 390 0%, 5ok o f

CO, m s~ AR Ak - FE R IR 55 2 1) 728 4k 35 Bl 43 1) 24 0. 067 ~ 4. 075.,0. 201 ~ 6. 825 F10.097 ~5.775 pmol
COym s~ F/IMEXHBL 1 A6, ZERUAE YRR E LB 7 A0, IS g Fnxt B8 m B KB 1 Bi7E 8 A
By, 4E¥ HIEP IR B AR 51 1,933 3. 267 wmolCO,»m s ™' 1 2. 581 pumolCO,»m s~ ZEBRIETE Myl + NP
W R AR, A 1R 9 400 £ - SR I R G SR B
3.3 JAVEYN R R ) TR

PR FIRRAR PR 2 B U 7 A 38 B S e - S P IR SR BRI, S N R 9 0 (o - S Il e . 181 2 B
BN A RERAES IR & P LR GH F g AR 4t RBRIATE Y ) 1 T I SR AR E A 2
—ANAE, B IMA Y L3RR R E s R — AN IEE. B2 ATREH 2 FISRRAESRE LR
WA A A LRI RN A A R S ), B A2 PR T R . KBRS I TR P % 2
FhERARE LR IP IR AR 22 TR E (P < 0.001)  HRFE PRI BR U8 & ) {1 338 0 1R 32 S 4 By R {IK
(18.62 +£2.23) % ,Fe/NA A 52 12 A4y, FEAIR T 10.06% , S KA 2 3 Ay, BEAR T 33. 10% ; i hnia &
Py - SR I R FRAE N 71, 31% , B /N A 2 10 A3 T 33.73% I KM A Z 4 AT
119. 26% ; BEW bk 25 B 8 9% 49 {4 398 0 I ol R AR R IR (26. 49 +2.53) % , /NI A M2 T B, BT
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WEERREEY y =0.488e" %" "  R*=0.952,P =0.000
WA %) y =0.151e" "™ R* =0.937, P =0.000
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