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Abstract: Trenching plots were used to dynamically monitor soil respiration and to determine the factors controlling heterotrophic and autotrophic
respiration based on LI-8100 soil respiration carbon dioxide flux measurement system in a Platycladus orientalis plantation in Jiufeng National Forest Park,
Beijing. Soil temperature and volumetric water content at a depth of 5 ¢cm were also measured. We demonstrated the diurnal and monthly variations of soil
respiration, and analyzed the effects of soil temperature and volumetric water content on soil respiration with simple and binary mixed models. The results
showed that; (D The diurnal dynamics of soil respiration and heterotrophic respiration had single peaks, with the maxima at 1400 to 15:00. Moreover,
average monthly soil respiration and heterotrophic respiration also had single peaks, with the maxima in July to August. During the measurement periods,
soil respiration, heterotrophic respiration, and autotrophic respiration rates ranged from 0.09 to 12.16, 0.02 to 10.86, and 0.01 to 6.79 pmol-m™%s™",
respectively. Additionally, the annual mean contributions of heterotrophic and autotrophic respiration to total soil respiration were 69.59% and 30.41%,
respectively. @ The diurnal and monthly variations of soil temperature also showed a single peak, but the soil volumetric water content did not. Moreover,

the Qyvalues were 2.91 and 3.52 for soil respiration and heterotrophic respiration, respectively. 3 Soil respiration and heterotrophic respiration were
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significantly correlated with soil temperature but not with volumetric water content. Comparing with the simple model, the goodness of the binary mixed

model indicated that the combined effects of soil temperature and volumetric water content on soil respiration and heterotrophic respiration were 86.8% ,

and 74.4% , respectively. These results suggested that the data basis can contribute to our understanding of the carbon budget estimates and carbon cycle of

forest ecosystems.

Keywords: Platycladus orientalis plantation; heterotrophic respiration; autotrophic respiration; Q, value; soil temperature; soil volumetric water content
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2 #B57AE (Materials and methods)
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66.8%.

I - B I B UL X6 R 3 A B 4 g N g
TURAG AN ] AL U R 2L Q 18, XTIR Y QB
(2.91)/NFERALFERY Q08 (3.52) , U] T 1584
A B - ST R X6 YR P R R T o) R A 3L

SR A R 5 e T I R ) P R
Z— 3R 2 WA, RHARRE K 5 R
FIAH DG AN 1Ry, (42 358 1 b 3 - 338 7K A X6 - 3 I i
B2 (R = 0.413) KFXTIRAFE(R = 0.292).

2 AR S RN TR L, R
FREE GRS RO — &R AP,
HA - RSOR TR E T i E h SRR IR A E A L
AR S | M K R RE S L [F] Al B R
AL B - SFENF I AR AR 1Y) 86.8% , T #2335 vk Ak B 119
BERETT A 74.4% , IR, 5 PN R B RUAR L, S A4
T F g B RE 0 B OR B RE UL I SR I BRI I
IIPSE

4 i (Discussion)

TEFRE AN AT

ST R S SR I R RS 1 S LT
AR, AR, R S AR LA R, I M 5 2
JRAR AR/, WEAE Y BRAE 14, 00—15. 00, & & 55
(2013) X FAMERRAS 21 53 1 ERF WA 5T 3R B, W5 =
MAE, ) IS 76 H R I, 3 = %2

4.1
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52+ HER BEAR R I, 3R 2 T AR, SR
B R A T T K, 5 AR K R Y

FHRAMEBAR. VP2 WP T4 RS AR, 2 ] L e P
) SR AR (TR FASE,2013).

R2 TEWRERSHERE FARSKBHXR

Table 2 Relationship between soil respiration and soil temperature and soil volumetric water content

W XFR BT AR R? P Qo
tE R &T, FRER R,=0.258 177 0.728 <0.001 2.91
R, & VWC, 2y i R, =-2.862+31.3117 VWC, 0.291 <0.05
TR R, =-3.979+45.639 VWC, - 42.098 VWC_> 0.292 <0.05
R, & T, VWC,  pipin R,=-0.591+1.350 T, VWC, 0.754 <0.001
R,=-3.881+0.159 T,+25.781 VWC, 0.617 <0.001
- TRE A R,=6.518 00T yw(, 1020 0.868 <0.001
TR R,=6.593 T,0.911 VWC, 2.089 0.708 <0.001
By R, &T, TRE R R,= 0.102 %1267, 0.668 <0.001 3.52
R, & VWC, MR R, =-2.649+37.885 VWC, 0.378 <0.05
TR EEE R, =-2.495+59.286 VWC, — 376.572 VWC, > 0.413 <0.05
Ry, & T}, VWC,  Zep:AiR R,=-0.397+1.38 T, VWC, 0.711 <0.001
R, =-2.597+34.436 T,+0.027 VWC, 0.685 <0.001
FE-TRHE R R,=2.623 "2 T, VWC,1.215 0.744 <0.001
TR R, =11.459 T,%%2 ywc, 77 0.668 <0.001

TE: R Ry; T, Ty VWC, VWG, J3 g - SJENT IR A S5 55 5 3ok 40 K O X ) - S8 P AR 35 7k k.

SN P AR TR 20 43 A 38 0 Wi ok 2 A
ARG B 2R a5, T 7 AR K 2R R W A K.
TEA PN AE (2013) XEHAAMR , H HE 1 45 (2007 ) X 4 &k
W B, 41 4 F0 R K /N 42 (2006 ) X = A2 6K 1 46
FEAL B (2006) X AR ALK I AASE 6 Fh B ZRAK, Ji
A (2012) ¥R RN TARRI B R & B
FEARTR A5 R G P #LEE 2 T 45 4145 + 3P
B A IR T ARk FE 6—8 A 45 4 4y 4N
WGt , 76 1—2 H S H R R 2 2 A A K=
A PRl -2 PR AR AL R 5 T S B0 (R 4, 2007
B AESE 2013) A A 3 IR 8 R A L A A
B2 AR s, H A RE AR %, AL
JOT 43 it K R 42 8 (A% 4 R E A% 58, 20065 H
AEY% 2007, FHE%2013; 45 2013; B
FE55,2013) , AR T - 3E0TIg.

42 FEPFRAA SN T E

] N A h BT e B, R 2R PR W X6 4 398 I
B TR A AE 3K 25 5. Tate %5 (1993 ) HF 5% 1L B
HR 2R IR I X - 398 53 W 1) BT ik % 4 23% , Thierron
85 (1996 ) XF LS M9 & I0H: DTk 8 5 ik 90%
Ewel 55 (1987) 1 5% & LI B FAPRAR 28 I 1 57 ik %
H 529 5 hiA% 4 ¥ F AL G (2006 ) A58 & B, AR L
IR ZRARAE S R GEAR R I DTk %y 28.82%
~46.23% , AR WF 5T K AR R T 0% 4 2 5T ik R

30.41% AbF ERJEE 2 d, 52 F 4 (2014) XF
KAHN T ARG B FE 45 H A 28 P I 4 o+ 0T
W AT T 1Y) 32.5% , ¥ 4 F RN K /N4 (2006) BF5E K&
LA 2 ARAR 2T W BT Rl 29% 8 hEz ik, AR
T HE 45 (2007 ) X6 b 34 - Fg B IR AT 3 JE X 5
FMR A B0 W 58 45t PRAR 28 7 I A9 41 BTk R Sk 39.
77% ~ 52.89%. Hid WP BTRR R /h 22 T Al g 5 A
[R5 DX 35 7 b 4% 1 0 o A o A DA B bR 3
RIS 51 22 AT 5%, TR i 8 1T 6 A2 0 4% 1 6 & 7
YI o BOAs Ry AR DA R R DA K K A AR
LA F 25 A5 (F 2 45,2007 TE &M AE,
2013; BiAESE,2013).

RIS, ARG A BN AR N T AR 0 38 6 A 9 np
W BTHRAE R 69.59% , 5K SEA AT (2005 ) WF5E & 91+ 48
TR 0 I T kR OF 3 #E 60% LA b, R S
(2014) BF5E & KA FIAZ AR N bR SR 55 WP W o
FEA1 43 500K 67.5% F 75.9% (4518 — %, Mk Ui,
A 0 T R R . R DR kR
1) 2 57 AT BB 2 DR SR AN ) bR 4 25 AR 4 B B A 0 1) 2
w5 REAAE2ESR, DR R T IX A+ e H ik v
JoT M b KR P& R A LR S KA
FAPI 22 5 MAEAE 22 5 (SR ZEALAE, 20055 7 43t
4 2010).
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43 FEBERGEREKEXN AL LETREY

B

TIPSR N E A E R R G R R
I 38 H 2 52 e L RT3 R ORI S R
PR, IR X - A A IR A H A PRAE TR
AR R NEY (DR N g o
2013 TEAHASE,2013; Hi~#AESE,2013) HH[FE, 4
- T AN A ) S ) A B B, IR R
M) T4 AR R | A SO W A R R T R
ST G 7 A T ) B R T T 1) B
TR — B Qo TR AR, 2 AN LI (1% %o HR Ak 2
NI A QA 2,91, 595 IR AL B SR I
M Qoh 3.52, B RTFAEK Q1 HIME 2.4, A FEFR
FEIR AR S RGN (1.28~4.75) (/M =4,
2012).

Kelting 45 ( 1998) 15 & B, £ 487K 43 % £ 4T
W )5 Wi = 22 2 3 3 o5 728 DY A R 4600 T 1T ]
FE M5 W - SN A Y R BN, 4% 21 4y IR
5 R BUE K A SN T 5 80R A9 A
et e 2 n A, Xk IR A 45t Ab B ) 4 9 A
KRR - S 1) g RERE 1 43 5 29.1% ~29.2% |
37.8% ~41.3% , ¥ 35 15 A0 B ) figt B RE 1 5 T X HR A
AT RE S PR AN 2 A 28 6 = R I 5 T 2 3] T
R | KR RS A G

VFZ MR A R R, 80T I 2 37 21 + 3K 4
SRR AL S R T 58 R R 2 G R R g R
BT AR AL (F AR, 20075 4 HE A A% BE
2006 ; Wang et al., 2006).Wang %5 (2006) %} ¥ 6
AT HE BRAR - ERT W F 5T K R, 52 G AR 1YY figt R e
FIEHTE 50% LA b, — R b s — PR T 1R 1) iR R
J1 AR R I R B Bk AR BRI 41
S R R SRR LA P 250 A B A - S0P
K11 86.8% \74.4% , Ut W] T 2 AR AR g i ] 1
SR 5 EREE R 19 5 AR (G JLTR AR, 20065 2246 L
4 2014).

5 &2 (Conclusions)

1) A6 PG L AR N AR 21 3 - e 0 g 1) s
PO B 5 L 5 (A U 11 BAE 14, 00—
15:00; 3 22 A B R, 5 AR HR TR 7K IR AL
SR P AR CHMERR , 5 S KR A AR SR DN
A XL HA 1) X Ak 3 - 458 0 7 o 4 30 R AUER R

0,0 2.91, IR FL) Q0 3.52.

2) FEDURAN TR A 3 A SO0 490 i), - S8 0 i 3ok
FAEIE R 1.94 pmol - m ™ 5715 S5 FRIF I TR AR
{8 1.35 pmol - m™> s 4B BTk %y 69.59% ; [ 37
AR 4 TTRR R Ry 30.41%.

3) FEXF T K 4, - HER R A A A - T
W3 SR A 2 BRI IR I ST IX, AR g g
BT A A A AJET W 8| S IR R 23R 114 % -
Tk e 17, i R RE 1 53 N 86.8% \74.4%.

EEEEREN AHR(1961—), B, HHFEA, %, &
GE S, EERR I B FRAMAK S KR AL IER
FAEFH %, E-mail ; yuxinxiaol25@ 126.com.
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