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chinese fir plantation

CHEN Can"* ", JIANG Can®, FAN Hailan', LIN Yongmin', WU Chengzhen® *
1 College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian, China

2 No 1 Middle School of Loudi Hunan, 417000, Loudi, China

3 Department of Ecology and Resource Engineering, Wuyi University, Nanping 354300, China

4 Ocean Research Centre of Fujian Agriculture and Forestry University, Fuzhou 350002, Fuwjian, China

Abstract; In this paper, in order to discuss the effects of removing/keeping litter on soil respiration ( SR) in/out of the
gaps, clearly put forward the major factors influencing SR under these situations, improve the managements, and keep

sustainable development of Chinese fir plantation, 12 years-old Chinese fir plantations and their gaps in similar sites and
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with same managements at Fuzhou Baisha State-owned Forest were set up and chosen, respectively, to study SR
differences, relationships between SR and other environments, SR fitting models in and outside of forest gaps under the
circumstances of keeping or moving litter falls in the plots. SR, and soil surface temperature and moisture were measure in
several fixed sample plots by Li-8100A during the fine days per month from March, 2014 to February, 2015 in order to
analyze the month dynamic characteristics of SR, environment factors and the relations between the two with different carbon
inputs in or out of the Chinese Fir forest gaps combining with variance analysis. The results showed that 1) the anural
average values of SRs in and outside of Chinese fir plantations were 2.47 and 2.13 . mol m™ s™' respectively, and that it
would decrease 22.89% and 25.89% respectively while removing the cover litter fall. In or out of the gaps of the forests,
both the maximum values of SR appearing in July were 3.65+0.14 and 2.85+0.08 w mol m™ s™" after removing litter
respectively, and were 4.26+0.34 and 3.61+0.34 pumol m™ s™' by keeping litter, respectively. And the minimum ones

! after taking off the liter respectively, and

contemporarily emerging in January were 0.9+0.04 and 0.83+0.03 wmol m™ s
were 1.02+0.041 and 0.92+0.05 by holding litter respectively. 2) Soil temperature together with moisture could account for
68.63%—77.28% of the total SR totally; 3) the relationships between soil respirations and soil temperatures/moistures are
significant correlations with large correlation coefficient in the depth less than Sem in the soil; 4) all the two-factor models
were better than the single-factor ones of soil temperature and moisture in explaining the dynamic variances of SR in/out the
gaps in Chinese fir plantations; Soil sensitive coefficient (Q,,) of SR when wiping off litters in/out Chinese fir forest were
1.39 and 1.37, respectively, which were not significant (P =0.634) , while Q,, were 1.40 and 1.55 when keeping litters in/

out of gaps in Chinese fir plantations, respectively, which were significant (P =0.010). The results could provide the thesis

foundation for carbon flux and its mechanism in the ecosystem of Chinese fir plantation.
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G S AR 2 B/ DR B U Vi ) 52 B A S S B PR O A 2 B AR BRI DR A A AN bR - 8
B E MRS AZ AR N AR R 0 e R 2 S A B Il

2 HREER

AHFFERERAL T AR 4 U0 [ A bR 3, Ak A sl 48 ) 45 L P9 0, BE L3R 29 8 km (E119.07618°, N26.
20597°) . J& T HO R ZE UG R TOIE 2, AR H O™ 98 SR N AR AR 14.8 €—19.5 €, B
FAZE A S-S0 53 5900 23.6 C—29.3 CHI6 C—10.5 °C ., AV AR KR 435910 23.6 CHI16.4 C;
i v 9 R I 38 C—40.6 °C iR IR -4 C . BENAERERT I 1200 mm—2100 mm , 4P RE7K i hy
1673.9 mm ,“F-EIR H 150 d, 544 H B 41.8%, FICRM 240—320 d, TSN EITTL0E, MR R 2
I ( Preris multifida) W& T ( Gardenia jasminoides Ellis) | 7= ( Gleichenia linearis Clarke) | LI & 4¢
( Liriope spicata ( Thunb.) Lour) S B% ( Woodwardia japonica (L. f.) Sm.) ARZIK (Adiantum capillus—veneris
L) W% (Ampelopsis sinica( Mig) W.T.Wang) . & ¥ ( Carex tristachya) 5% ,

R1 ZARATHRIRIEHEARRFE

Table 1 Site characteristics in Chinese fir plantations

pnitzgcs e SFE A2/ em LI/ m WepE ey B/ (BR/hm®)
Stand age Age class Mean DBH Mean tree height Slope Aspect Stem density
12 i 12.2 13.1 25 PYTg 1280

F2 HAANIHK(0—20cm) Hy 1T MR
Table 2 Soil physical and chemical characteristics at 0—20cm depth along the Chinese fir plantation

H T - 414 pH 18 e R ABFA B2
Factors Soil C/(mg/g) Soil N/(mg/g) pH value Soil density/ (g/cm?®) Crown density
CF12 14.32 1.11 10.02 1.44 0.7

3 HRAE

3.1 L EERPIR A

TEMFFEHLE SR 12 SRR AR (CF12) |, R BRI 759 ( Litter exclusion, EL) FIX#8 ( Control , CK) 2 Ff4b
B AR KN A 2%2 (m) HNBEEA | AR AR 20 em Y PVC - SERRE 0 =, % 30 55
MR AEAR VG r L VYN J5 100358 Sem , [R5 25 R PN AR P 19 1 B350 43, 6T IRV R B R . RS E R
JiAHEE Sm DIE . A 6 A4S PVCIZE , 3kl 3 AR 10m® (MRS (ARE 7= AL B R T 14 ) #F47 L
B AEMRE OO AL E R 34 2mx2m I, RER VR AR -, —dk 12 AN, | 2014 4E3 A &
2015 4E 2 H a4 H A RBE IR 9 S E 11 A1 Li- 8100A 3R U042 A TG Py &b +- 8
MR 43R )Z Sem TR IR T I 5E (LI B A% AR A VR O Sem) |, 44N I 28 A3 U 2 Bsf [ Sy 2 43
Bl AR 12 AP I &
3.2 Bl
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(R?) Fm HHER RN 5 2010 H P b o G R, AT .
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Fig.1 Month variations of soil respiration in/out of the gaps in Chinese fir plantation
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Fig.2 Month variations of soil temperatures in/out of the gaps in Chinese fir plantation
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BRI Akt FEAC PRI BR 8 9 11 A3 IS, Hog 45 A Ab B A7 76 I 35 25 57 (P<0.05) , RN Z M 1[5k
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FEIAE SULA RO B G T RO | X S A AR+ MR R A i S AR — 301 AR AR 25 BRI %
Y1 53 R 2 51.96% 41.69% , PR FRPY X HR AL BE 4814 2R 5003 1N 43.43% 40.12% (% 3) , WA Bk
PR B b T T S A R - SRR A A BB U B AZ AOMR RE )2 X AR R SR I () A A
YEH .

FEARN TR SFENE I 8 AR U . ARE X IR Qo (B> R BRIAVE WAL B Qo fE, AR AR E (P=0.
846) , RPN B IR & My Ak BRI X FR (1) Qo (L2090 1.37 . 1.55, Wi Ab 3 2 [a] (1) 22 5 W W i 3% 22 % (P =0.
003) , MRE RN ZEBRIFIEDIIY Q, (553514 1.39 . 1.37, ifh bR /r Z 18] 1 22 SR B35 (P =0.634) , AR b
WXTRE Y Q o [T M 1.40 1.55, IR A4 2 (a1 25 57 5.3 (P =0.010) , Br A AL B Q  (E I FE 1.39—1.55
ZIE(£4),
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Table 3 The regression analysis in soil respiration and soil temperature( Linear and Exponential regression model)

P& b ME I . b R2 . p
Litter Treatment Fitted Equation
HRHE Gap F(RL) y=0.0713Ts+0.4448 0.4448 0.0713 0.6584 19.2779 0.0014
Xt R (CK) y=0.0735Ts+0.7944 0.7944 0.0735 0.5854 14.122 0.0037
P Forest ZI(RL) y=0.0422Ts+0.7707 0.7707 0.0422 0.5304 11.2955 0.0072
Xt R (CK) y=0.0571Ts+0.8456 0.8456 0.0571 0.5356 11.5333 0.0068
MRHE Gap 24 (RL) y=0.9011¢0321" 0.9011 0.0321 0.5196 10.815 0.0321
XHR (CK) y=1.1758¢%0285Ts 1.1758 0.0285 0.4343 7.6781 0.0198
FRPY Forest £ (RL) y=0.9434¢%02371 0.9434 0.0237 0.4169 7.1499 0.0233
XFHR (CK) y = 1.00046¢% 07T 1.00046 0.0257 0.4012 6.6993 0.027

®4 EARAINKERSLEQ,E
Table 4 The Q,, values in/out of the gaps in Chinese Fir plantation

JATEYI AL PR Litter Treatment Qo R? F P
ME Gap K (EL) 1.3924+0.0141 0.3564 5.5384 0.0404
X (CK) 1.4049+0.0134 0.3912 6.4261 0.0296
MY Forest Z (EL) 1.3703+0.0115 0.4299 7.5411 0.0315
X (CK) 1.5496+0.0118 0.581 13.6842 0.0438

XUPH 3R 5 ZAR T REAS AR 4 1) e B U D] 7 (L R I B2 ) AR AR BE R L OUIAT 38 56 AR A R 40045 1 S it
JE T RE 5 b SRR o A O AR R PR BT 5 AR 1A 9 - k) A R ) U R AU R BE 20 77.28% ,68.63% , AR
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N 69.53% 73.80% (& 5) , 13 I 5 3 [R) it ¢ - 380 F G A/E 68.63%—77.28% 2 (8], MR bR iA T4 ¥ ab
B4 ZR B8 T R JE AR N W e IR HH A S i a3 pR bl AT ILAEAZ AR N TR - 3380 B2 FHK 43 X6F - e i
W ATSAES 3 SV, AR R AR S0 R R I B AR M) 55 T R A Y| SR B IR R T B AR S AL AR A
fen BB BE  H 0 TR g3 T e A e IS T BB S AR ey A Y TR N R s A
M 1) - 498 r R 2R A 905 P RN MR 0 236 L2 R - M8 3 22 A 5 0 %) G R ML R Bl A 9 I S AT 1 X e g
B[] 52 M B AR 73 N - ST IR AE A R/

F5 TEFRSIERE(T)MIEEE(W)HNSTEHEARRE

Table 5 Results of regression in common among soil respiration and soil temperature and soil moisture

U Ak e

Litter Treatment AR ¥ R? P
MR Gap £ (RL) Y=-0.0510+0.0385Ts+0.0630W 15.3040 0.7728 0.001

X} BE (CK) Y =0.1290+0.0499Ts+0.0625W 13.0344 0.6863 0.002
FRN Forest £ (RL) Y=0.3001+0.0370Ts+0.0343W 13.5512 0.6953 0.002

X} BE (CK) Y =0.2329+0.06118Ts+0.0375W 16.4954 0.7380 0.001
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