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4038 B o 0L B8 75 K AR E#T AR
T P IR K H 2 5 1Y =2 Wi

hoORT ARET KEET AEET AATT B BEET
(AR EIE R R o B, AR 350007 5 MR AT L AR 2 [ R F A S s B L, AR 3500075 AR — I ARAR
B RGE S 2ERALIFRH, R E =1 365000; *College of Agriculture, Forestry and Natural Resource Management, University of
Hawaii, Hilo, HI 96720, USA)

B E ARAEETHRMEETRATRE R AREHAMLIELER R HRERNEH.
ZREN. ERETHRAMMAEL, EETRANLEPRRALA LA TR, L, 85T
B(R,,1.75t C-hm™ - a™") TIET 40%. 5 % F Tk AR b, EE T AR LE AV BN E 0
WAENEMBAEDEALERR LEBET UL NBEZRE TR LIEFR(R) FHFE
F(R,) HFRTH(R,) ™ 84.7% .68.3% .5.1% , 7] VL #L B E & T 4 kB9 84.4% .54.6% .
21.7%.%}%%%471:%@?{%%4*RE\RH\R By QB4 F K 1.75.1.93 1.27 1 2.46 2.34 1.65.
METIHRIBE B A, RS R G E &R, LEPRT %, ﬂiﬁ%ﬂ?%ﬁ& L& 4 45t 4
RAFEL MR ERL AARELRIAERER, EETR TAMESRAEE R AR

KEIR THEE; ARER; LE2FE; £REE,; LELAKE

Effects of interference intensity on soil respiration and its components in Castanopsis carlesii
forest with artificially assisted regeneration in subtropical China. CHEN Zhong'*®, LIN
Cheng-fang'** | ZHANG Xing-xing'**, LIN Wei-sheng"*** | LIU Xiao-fei'*’, LI Yi-qing">**,
YANG Yu-sheng'** ('School of Geographical Science, Fujian Normal University , Fuzhou 350007,
China; *Cultivation Base, State Key Laboratory of Humid Subtropical Mountain Ecology, Fuzhou
350007, China; *Sanming Research Station of Forest Ecosystem and Global Change, Sanming
365000, Fujian, China; *College of Agriculture, Forestry and Natural Resource Management , Uni-
versity of Hawaii, Hilo, HI 96720, USA).

Abstract ; The effects of interference intensity on soil respiration (R;) and heterotrophic respiration
(R,;) were studied in two Castanopsis carlesii forests with artificially assisted regeneration. The re-
sults showed that C. carlesii forest decreased the Rq and its components with the increasing interfe-
rence intensity, particularly decreased its autotrophic respiration (R,, 1.75t C + hm™ - a™") by
40% under high interference than under low interference. Compared with C. carlesii forest under low
interference, soil organic carbon, fine root biomass, and annual litterfall biomass of C. carlesii forest
were significantly reduced under high interference. Soil temperature could explain the seasonal vari-
ations of Ry, R, and R, with 84.7% , 68.3% and 5.1% for the C. carlesii forest under low interfer-
ence, and with 84.4% , 54.6% and 21.7% for the C. carlesii forest under high interference, respec-
tively. The Q,, values of Ry, R, and R, in the C. carlesii forest were 1.75, 1.93 1.27 under low in-
terference, and 2.46, 2.34, 1.65 under high interference, respectively. Carbon storage and soil res-
piration of forest ecosystem would decrease with the increasing interference intensity, the responses
of soil respiration and its components to environmental change were obvious, and forest ecosystem
showed vulnerability. It indicated the difficulty of restoring forest ecosystem with high interference
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during a short term.
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ture; soil water content.

TN (R) S HERRHER Y E B A
A1) RS HERT B T3k 86 ~ 110 Pg €™ M4 Tk
FUBRRHR R HE R 1Y 10 22455 R, e
TR/ AS SR 4 B 3 2 KR CO, R B 3T g
LG HFEPEIL (R, , FAAR R BOAR 2 2k P 2 K, )
FSFIEENY (R, , 2 i L ERUE YT 4L )
ANTRVZH 3 A 3T AR 1) 78 AR AR KRR i 32 45 T A L3R
B AL (i BER R Ak P HORHE
Y55 PR5E P AR AR A e 22 S B L BRI, IX 43
ST 20 S R 9T A S AR Gu i HE R S PEA B
WS A A

LR RN TR 2 DR AR B (T RO R
B JERER FHA AR B ik, e ke -k
N 2 3T AR T AR 487 s R v i —
AT B TE AR A R R e B R A K 2
(AR B AR RN 2 E AR R B BR AR B A B b 2 A
AR SOKE N AR TR 43 B R T AR S R
P AT 10 AS ) e o 3 %o A AR B A ) A
R BEEARA BE R AR,
AR X 38k [ 37 P 05 5 P 1% f) 53 kA7 7 22 57
( TTERIE R 45% ~ 50% ) , FIN N AR [R5 X 358 4 4
ALY 22 5 (B R BEE Z AR AR )
JEHR R 22— R AS TR e i ok A
IR SEIT R 2 AN TR) 4143 B4 5% T ] RE AN ). A SC
DS R /7 G - 7l O 223 i NG (T 1 N
VPR R AL A A TR, A B AR BB
PR AR AR

1 ARMREHARTGZE

1.1 B IXHESL
TR FE A7 T A A = A R S R G e ek AR

&1 R SEEAER

Table 1 Soil physical and chemical properties at sampling plots

AEAIFSE 3 R AL 25, (26°19” N, 117°36" E) ,
R FINARF 8 (hvgde, UKL kg 3 F3
HEHR 330 m, PHIBLEE R 30° ~ 4001 32 X Ay v IR
o DXl A JE I B XU, AR 2R
19.1 °C4F K& 1749 mm, HAEP T 3—8 A ,4F
YIZE K B 1585 mm  MIXSRREE 81% . 1% 38 4E
HRB L RN | m BT EE T
PE 2 PR AP PE IR 1.

2 FpTHEAR S B AR A AH I, ELAA AR [R] 04 57 4 5%
8 e BN TP HT 4 A KA R AR o 3R
TR KA T IRRG R E RIS  BHLFE A, 258
40 Z AR YR A TR T JUAY R SR SR bR, bR 34 32
3788 #k - hm SEEIRE R 18.5 m, F 3 4R
15.5 em RN TV 2 0O 18, 77 K2 32 220 Rl A oK
& ( Castanopsis carlesii) B (C. fissa) BFFARZEE
F (Litsea elongate) i AT ( Neolitsea aurata) % ;
HEAJZ FHA RJEL E ( Ormosia xylocarp) . A1 K
( Photinia hirsute) % ¥##% (C. abri) S5 HAZ
F 2B R ( Woodwardia japonica) \BEVPEL ( Gah-
nia tristis) {5 ( Leptochloa chinensis) ~¢¢H B, 5+
PEARIEKAE R IR 2o 0 B PR A5 RAR T, JF 7
SO Y It i R B AR AR AR Al E BB R 2
THE DR B A U 1) R A T TS ol K N AR i o
AR, HobR o 2 O 2158 Bk - hm ™, SE M
13.7 m, P42 16.8 em. H AT AJZ F 2 FIA K
K& AT ( Schima superba ) Fl 4 md B il ( Malloyus lia-
nus) %5 HEARJZ FZHH BURI (Ttea chinensis) B4
H (llex pubilimba ) F1 41 ¥k ( Lithocarpus glabe ) 55 2H
B B RN K iR, 2 W 8 9 ( Lepidosperma
chinense) Bk 0 M4k 28 Bk (Adiantum flabellula-
tum) SE AL

i MR ALK 2N 4P Fox:ia AMRAYH AEHEY A

Sampling plot Soil Organic Total N Total P Bulk Fine root Annual
depth carbon (g-kg™™)  (g-kgh) density biomass litterfall
(em) (g-ke™) (g-em@)  (kg-m™®) biomass

(t+hm™2)

PSR U 0~10 26.94 1.74 0.15 1.08 1.41 5.81

Castanopsis carlesii forest with low interference  10~20 13.98 1.24 0.14 1.21 0.60

KA T 0~10 20.90 1.58 0.34 1.16 1.02 5.65

Castanopsis carlesti forest with high interference ~ 10~20 9.39 1.10 0.10 1.26 0.40
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1.2 kit

2012 46 H 200 T 2 FORTRIF-HEam B 1) kg A
PR EAR P 3 B 20 mx20 m FEHE, 7EFEHAEHE N
BEHLIEA 3 > PVC A 5T Y 3T B (942 20 em
15 10 em) VER XTI DU 7 398 SV A 3 IR 1
BRI 5E Y R 1 mx 1 m B/INX, 7 & FBL D Agkik
FHEEE T R 12 0.6~0.8 m, PIBIHR R AT,
AN TN (100 H) , LABH IEAR 2R 1 /NX N A
RO R T R 5 Y /DN X v i L A . A 35 A P A
A 3 A A ST B AR S R R 4 )

- SEE I R R ] Li-8100 T 6 =X - S f i
I Z 48 (Li-COR, USA) % 32 %8 119 £ %5 (20 em
fEHEN 2 25 8100-103) #E 4700 2. T 2014 4F 1—12
A8 A 5 15 B30 H %45 b 33 b 44 IR 1
P 7 — % T SFEF 2 0 5 BF ] Ry 9 00—12:00. 2K
JHE 8 5 812 TDR ( Model TDR300, Specturm com-
pany, USA) I 135 FE [Hl 0~ 10 em BRI S
KR KA IR E R (SK-250WP, Sato Keir-
yoki, Kanda, Japan ) illl 2& £ ¢ P& & [l 5 cm TR AY 11
.
1.3 Hdaba

K Excel 2013 F1 SPSS 19.0 #AF %8 vE 47
et ot R B 28 7 22 53 7 ( one-way ANOVA)
XF 2 BN [R5 B2 KA A SR bR - S i e L
) 25 S TR (= 0.05) . A A Origin 9.0
AR ] B e B s S 1 8 A 22

R FHZ MR 2R MR - I TR
TR SRR R TG

R =aW+b (1)
R.=ae" (2)
R =ae"W" (3)

A RO ISP AR 0 g I S em IRAL IR
W H0~12 cm iﬁxi%/ﬁ\ﬂ(i;a b HTEEREL

-SRI 4 I P U ( Q) THEE A

Qlozewb (4)
Arbreb X (2) UG T R B 2R L

i A A R 2 YOl sE - 3ERp, 3430 LA
A AR 3 AR A B2 AT 2
F RSB A | i ik 220 75 RS 2
ERESTE g

2 HRE5NH

2.1 RPN AR AL
2 AN ] T JBE A Ay AR BRI AR - SR I

AR (Rg) ¢ IR IF W H A (R ) FIH S I R
(R, BRI B Z= 15281k an &l 1 F7R Ry (R,
PR R A g i e i R, 4> AR AR P 2 A I
(AR, 1] 2 B BE T IR E B T4k Ry 43
1.51~5.17 F110.72~5.01 pmol - m™2 - s7' F K{HY
I 8 A A, e/ MA S EAE 1 A /Y BRI
AR T AR E R TR RG24 430 R
(3.32£0.26) F1(2.86+0.19) pmol - m™> « ™', —#%
[i) 22 5 Wb 2 e A, 58 B8 T PRMORD L BE T HUAR R, 43
MK 0.14~1.93 F10.11~1.3 wmol - m™ - s7', fx K
HA A BLE 4 A LA S A BA), S/ ME ST H
BAE 12 H B 2 A B R AESE YA 5 5 R
(0.78+0.06) f1(0.47+0.01) wmol - m™ « s7';
[) 22 5 0 2 60 B T R MORD I R T3 AR R, 43 51 R
0.99~4.75F1 0.48 ~4.33 pmol + m™? - ™', i KAE />
S EE 9 A LA 8 FA), fe/MEHIAE 3 A L
AIF T AR A); Ry AE 348 43 00l R 2.54 FiT 2,39
pmol » m™ - &7 RREETHAMAK T EE THMA, A
HIR2E A
2.2 IO ATE K AL 5 A

M 2 ATLVAE B TR Ry (R, & R, 4F38
T AR 0 Y 16.3% .6.5% 66.3% AESE
FEWFIRZH 4y 1 F R T BRI P I AT 38 2 5T R L 6]
BT 7% 76 A SRR 53 | 2 T4
AR A P W A 308 - ik L B8] 5K
2.3 TEERPI N HAH S R | SRR

H Il 3 AT A, 76 LI A 1), 26 B TP oRn
JETHA S em B 3R E YR BB 0 F= 1542
16,2 FobR o3 4 S B e s (B 23 ) R BRAE 8 A F A
7 A T A, AR B2 A, & AR (b

F2 TENRREBSREHSET LG
Table 2 Annual carbon fluxes of soil respiration and pro-
portion of components to soil respiration

EISSE R LR AT

HHTT

Study object JeH A Annual carbon &
Soil respiration flux Proportion of
and component (1 C- hm=2 - component to

a™lh) soil respiration
(%)

AAERRE Tk Ry 12.41+0.97 100

Castanopsis carlesit Ry 9.50£1.12 76.6

forest with low interference Ry 2.91+0.21 23.4

PSR R R 10.67£0.70 100

Castanopsis carlesii Ry 8.92+0.76 83.6

forest with high interference R, 1.75£0.05 16.4
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Fig.1 Annual dynamics of soil respiration rate (Ry), heterotrophic respiration rate (R, ), and autotrophic respiration rate (R,) in

Castanopsis carlesii forests with low interference and high interference.
1 . KBERETIAK C. carlesii forest with low interference; I . SKAEE B T PR C. carlesii forest with high interference. T[] The same below.
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lﬁ-%; 2.0
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3 -
XT3 15
£5d
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0 .
R, R,

2 OKBERR T AUARAN B TR LI GE A (R ) 57
FRVFGHCR (R, ) FI A FRIFI A (R, ) BIAR-F-BI(E

Fig.2 Annual mean of soil respiration rate (Rg) , heterotrophic
respiration rate (R ), and autotrophic respiration rate (R,) in
Castanopsis carlesii forests with low interference and high inter-
ference.

AR KE FBERR =R AR 4 43 ) 25 5 10 2 RIRVNG Bk 3
TR ] — 2 7 AN A b 43 (6] 24 57 5. 35 (P<0.05) Different capital letters in
the same forest meant significant difference among different components,
and different small letters in the same component meant significant diffe-
rence between different forests at 0.05 level.

Rl 4390 h 5.83~25.76 C 1 6.73~27.88 C. % 3 &
IR TR TR R, AN, B TPk b T
YA RIS H PRI 5 5 em VRAD +3ETR 2
B IE ARG R AN 5 SR B i R R R B
L, A S B W] DA AR A4 BE T HUAR Ry (R FI R,
1) 84.7% .68.3% .5.1% , 53 5l fiff & J & TP AR R,
R, FI R, 1) 84.4% 54.6% 21.7%.

BETHMAMEE TR 0~10 em + )2 13
K 2T I Sl K, 2 A B v L
M7 A LAR 8 H A, B ARE A 10 A,
HASEIE S35 5.3% ~22.3%F1 5.4% ~26.8% ;2 Fi
RG34 3 5 K AR ST B0 2R Bk B B T AR
(15.4%) RTHEE T (13.2%), —EXZFBE.
T4 B, BE TR RAIR, 5 HIES KRR R
FEAHSC T B TR R 5 0 K i 1
IEAHE.

FIFH 49 B A K A TR L R R A
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Fig.3 Annual dynamics of soil temperature and water content in Castanopsis carlesii forest with low interference and high interference.
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Table 3 Regression models of soil respiration rate with soil temperature and Q,, values

bt

TRFERT G Hor Ry =ae Q1o
Study object Component a b R? P

KA BE T Ry 1.101 0.056 0.847"* 0.00 1.75
Castanopsis carlesii forest Ry 0.670 0.066 0.683" " 0.00 1.93
with low interference R, 0.414 0.024 0.051 0.29 1.27
RAHELEE TH0pk Ry 0.467 0.090 0.844** 0.00 2.46
Castanopsis carlesii forest Ry 0.382 0.085 0.546 " * 0.00 2.34
with high interference R, 0.139 0.050 0.217* 0.02 1.65

% P<0.05; * * P<0.01. F[F] The same below.

(R 5) , T3 A0 B oK AL [R) fg B AR B TP AR
Ry R, R, 1 85.2% 73.8% 1 5.8% , T & T Ik
79.9% .55.4% Fl 21.6%. A 5407 JEIR B 1 AL bk
RRARY G 85 A 2R, EHHTE 2 Fibksy | 3T

e LR E ARIERIZ S em W R IHE 1 -
SN Qo 8, 45 5 WoR 50 TR = T4
MRy Ry Ry Qo MEH 53 R 1.75,1.93,1.27 Fi
2.46.2.34 1.65, Hoip H AR QBRI &

W R 32 B K o0 B — € R (B 32 A AT

x4

TIEMFIREERKS B @RS

Table 4 Regression models of soil respiration rate with soil

water content

5% 4y Ry=al+h

Study object Component a b R? P
KA BT R 0.127  1.655 0.363** 0.002
Castanopsis carlesii forest Ry 0.106  1.156 0.257*  0.011
with low interference R, 0.021  0.500 0.054 0.273
KA T R 0.142  0.666 0.302** 0.005
Castanopsis carlesii forest Ry 0.075 1.155 0.094 0.144
with high interference Ry 0.022  0.090 0.161 0.052

TRETYMK, H 2 Mk R 1 Q, HEIRT R Y

0l (£ 3).
F5 THEERERSLERE TEASNEESR

Table 5 Regression models of soil respiration rate with soil
temperature and soil water content

IEIE il Ry=ae"W*

Study object Component ¢ b ¢ R? P
KRR Tk R 1.070 0.058 0.00 0.852** 0.00
Castanopsis carlesii forest Ry 0.582 0.074 0.00 0.738** 0.00
with low interference Ry 0.365 0.011 0.22 0.058 0.50
P GES RN Ry 0.630 0.077 0.00 0.799** 0.00
Castanopsis carlesii forest Ry 0.552 0.073 0.00 0.554** 0.00
with high interference R, 0.078 0.032 041 02167 0.04
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WG, 2 FIMATH Ry R, R IR I B
M2 A8k, Forf Ry R, 7F R B A F A8 8 7K F- i
R Ay TEEZE AR ZRi8 3 2 YA I W i . X T
B AR F T4 b DX B8 7y 2 LS, B 2 R A (] )

(AP B A5 398 P B A 2 0% R S TRD B 3 A
AR AR AR R 06 P BOG A VR W3, AT
o 3 — s B 110 4 9 0P i % LA 3 B g 1 L Al
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KT H IR IR 0T 0T A BTk, A2
SR ERS R S B AR R G T T IRSE (R
6) , 45 W K B S 3% 40 40 6 A ST I B BT R R
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H12¢ 6 AT, DA )b 38 AN [R] ST 1 AR AR
HEBRRGZV R JET ESHAL, B R, X R BTk
RKT A IR JEAM ARG Wang 551 X 4 BRVE
P AR ZS RGBS FE R B, R, % R BTk
BN 13.4% ~94.0% . AW 5T P, 52 B+ AR RN H
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ST A 3 e AR ) ST AR PR - M R
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Table 6 Contribution ratio of heterotrophic respiration and annual mean to forest soil respiration rate in different climate

zones in China

A WFEHLA B THOPRHCRETIE Ry/Rs SOk
Climate zone Study site Vegetation type Annual mean of soil (%) Reference
respiration rate
(umol - m™2+s7h)
A TR AR Rubber plantation 2.06 58.0 [29]
Tropical zone Xishuangbanna, Yunnan ZM K Seasonal rain forest 2.66 71.0 [29]
WAty SRS I EAMBK Pinus massoniana forest 3.25 60.5 [30]
Subtropical zone Dinghushan AR A AR Coniferous and broad-leaved mixed forest 3.17 66.7 [30]
Guangdong 7 X H R AR Monsoon evergreen broad-leaved forest 3.75 55.5 [30]
fwE=m Kt N THK Castanopsis carlesii plantation 3.48 67.5 [11]
Sanming, Fujian FARNT M Cunninghamia lanceolata plantation 2.45 75.9 [11]
TR = KA EE TR C. carlesii forest with low interference 3.32 76.6 N
Sanming, Fujian KhEEETAUMK C. carlesii forest with high interference 2.86 83.6 AW
B - i OIS &R A HK Broad-leaved mixed forest 2.82 61.9 [31]
Transitional area from Neixiang, Henan B BREM Quercus aliena var. acuteserrata mature forest 2.45 60.2 [31]
the subtropics to (&N Quercus variabilis forest 2.71 56.7 [31]
temperate #F- IR 2CHK Coniferous and broad-leaved mixed forest 2.52 55.8 [31]
BLUTHRSIMR Quercus aliena young forest 3.28 47.1 [31]
i PRI BERRNT Ak Hard-wood forest 3.61 53.8 [32]
Temperate zone Shangzhi , /LN Poplar-birch forest 3.70 55.5 [32]
Heilongjiang F4 A MK Mixed-wood forest 3.94 59.9 [32]
S ARBK Mongolian oak forest 3.79 64.1 [32]
ZIAABK Korean pine plantation 3.05 65.0 [32]
F&EIFFAPK Dahurian larch plantation 2.35 71.2 [32]

MR A2 7 K MR AR B A AR BLBE | R B
KU EHHE WL, RE TR R E
Yot A A AU R0 T Tk h TR T
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