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Abstract: As the largest carbon pool of terrestrial ecosystems, soils constitute important sources and sinks of global CO,
balance. Soil respiration is an important pathway of carbon fluxes between the atmosphere and terrestrial ecosystems.
Further, soil respiration can also influence terrestrial carbon cycling through climate feedbacks, specifically temperature
sensitivity (Q,,). Oil tea ( Camellia oleifera) is an important native woody oil crop, and has been widely developed in south
China in recent years. High—level fertilization has been widely adopted to increase growth of oil tea trees and maintain soil
fertility. In this study, the effects of fertilization on soil respiration, heterotrophic respiration and temperature sensitivity in
an oil tea plantation were examined. Static chambers and gas chromatography were used to collect and analyze gas samples.

To differentiate soil respiration and soil heterotrophic respiration, the trenching method was used. There were four treatments
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in this study: oil tea plots with fertilization ( OF) , oil tea plots without fertilization (CK) , trenching plots with fertilization
(OF-T), and trenching plots without fertilization ( CK-T). The results showed that fertilization had no significant effects on
either soil respiration or heterotrophic respiration. Soil CO, effluxes in different treatments (OF, CK, OF-T, CK-T) were
77.91£2.59, 73.71+0.97, 66.82+1.02, and 66.84+3.94 mg C m™> h™', respectively. The temperature sensitivity of soil
CO, effluxes was 1.77+0.01, 1.75+£0.03, 1.96+0.01, 1.79+0.03 in OF, CK, OF-T, and CK-T respectively. Fertilization
significantly increased temperature sensitivity of soil heterotrophic respiration, with the Q,, values in the OF-T plots
significantly higher than those in the CK-T plots. In addition, fertilization significantly increased soil NH;-N and NO;-N
contents in the surface layer (0—10cm). We also found significant linear relationships between the @, of soil CO, effluxes
and soil NH;-N, as well as NO,-N contents. Our findings may provide basic data for greenhouse gas inventories and

understanding their responses to climate change in a typical cash crop plantation in south China.

Key Words: oil tea plantation; fertilization; soil respiration; soil heterotrophic respiration; temperature sensitivity

NS S5 R 2= S RHER BB I 2 ERAR R 1Y FEHAER , A Tk e ok, KA Ak H e R4
PR AR B ) o DL CO, o T R il b A S R G AR K R LRI B S AR R TR
CO, e MM BR RGN SN Sh S A T EZMERD . Horp, £PI (R, J& KSRl b A= 25 2 48 ] LR
TOCEAE A RGE R , ENFIR —Jy T ELE R AT COL VR 3 — T THT 38 A X A0 A5 8 1 i oy 9 —
AR M i A S R GERAE IR, A SR OT X I A T 7 ) ) B R RV R R | R i A S R R
AR B O 1) R ZE S, T Q ok, BNRER TR 10°C IR = SR R AR 540

Jite AT AR Bty b A 245 R G A A EL A TR 25, — Ty T, vt S 3 e AR A 4 A A B4 T A 25 R G ok ]
SN IR I 5 o — 7 T, R AR R IR MR 4L S Dy RE  TCHLAR S A R A R,
Wi - 3NN , (H T R85 DR 1 R0 S 50y vk B R R A 25 5, it A XoF = S0 0P 0 R LA R ) B T o R G — 4
W AR IR EAC S (R - g (7 A — B 5 U Gk AR ARG RN ) o A BT
WA BE Y BR T B RER R - T | it AT AT L e B e SRR T SR 5 0] - S IR L R AR, MR
& Arrhenius 718 ,Xﬁﬁ\ﬁ?ﬁm&ﬁﬁﬂﬁﬁ%ﬂ’ﬂ T R , MR #E Michaeli—Menten FSAE 2 1 51 1127 )5 T2 ,
WIS ERE S T R Vv, R K AT RE SR | R A LIS A0 A TR SRR T T R 2R e A S
RGNS R B it AT X - S8 T R ek R AR 1 2 e o T A R R AR AL T S R R AR R R S
WG IR A B R L,

45 ( Camellia oleifera) J2 " E 77 B ZE AR A B ATTHICRHR Bl (HURAS R F R AR5F AR AR RS, &S #k
Bour MR ) SR AR &, T A, A B IE AR SRR T S A A B R I R e AL, DA R B Y A )
IR EEAEE T B A  E i AE 2 P A% E] A  Bg T R K, R Ao 3eh AK B R
W e JHL R PR AR P 5, A7 58 v ] gy L AR o ol AR UL 2 AR e S o A= A A Ay ey HL AT TR
M ARG R P R A AR SO L5 3 22 A I, 43 AT H F it AE Xof vy 45 el 4 98 - SR I R S 5 O 0 B G
T SR s
1 HREER

AW ST EF AN AE T E R B T AU A0 B B 25 5 T Kl ( AR T FR T AN s ) JB T, T AR 43
TFITVE M EFERE 115°04713"'E, 26°44'48"'N 1% X sl T S5 (G IV $Aens KBt 2 XUk, 4 43R
H17.9°C ; ZAEF-HI KL N 1490mm , EEEPTE 3—6 A 5 EEMKE ) 51% ., IR i+

B} T EAAR LT AR TP RR A B KAL) RS KL 5 B 19% (<0.002mm) |, # b & & 25% (0.002—0.02mm ) |
YRt 56% (0.02—2mm) ., 3¢ pH {Hh 4.97, FHER TR 1.29¢/em’,

http ; //www.ecologica.cn



7 39 BRE A Tl A T it 255 el S R AR S5 1 P A R H R R AR P B 52 i 3

2 MIRAE

2.1 Rt

BB (OF ) 5% B (CK) B Ab B, AN HE 3 AR BT R 14mx 10m A AETE , HEAR (R1HE
2.8mx2m, FEJTNRENLIEE 2 NFRSFEIEATI A T ARt AR X i A% el 4 9 S 5 0 0 R LR R SR Y
SR, 2013 4F 3 A4, RS Y e R N Tmx m AR TREDT . AR A3 08 2 S 2R R o A
TREE  I2 VARG 70em , B8 10em, JAFESZIF G PVC AR WIAR DX P BE I AE P, [l RG22 4 498 F 52 ARk [
PUJE PVC A, JFARIUE PVC AEEAL PG AR5 PR IR EUH AR HHOF R SE, R BAFH i E | S5,
G rF R R I3 AT A 35 A T RE T 20 BIARIC N CK-T 1 OF-T, 4438 445 CO @ WM 2013 4E 5 A 1 H %54
22016 44 H 30 H, CK RN, & 07 BT X 5B Az 5 2F | e 70 7L 27 550 /NI T 59 00 55 b 3 4, S 5
WX R 2 AT, R T ARAE A2 AR (N P,0,: K, 0 15%:15%:15%) , jifi A+ & 360kg N hm™
a” AERER) 4 H a8 a1 YA o it AU AR RE AL A A T K R SRS B R 2 ST e T
SR,
22 ¥ coEENE S ITHE

AT 5T R FHFASAR SO (8 AT P I e , A8 R ARSI BN 49em, =24 39em MR R
MEFE . 7E 8:00—11.00 Z[H],# i A 3 N ToRMER S, 7E40148 0,10,20 ,30min 1 40min 5 H 2 AR
F| 12mL CAMELES TR ZS HERE . AR K2R A 4—5d SR 1 WAURE, et AU BB R 5 In 235 SRR, B K 1
WRrEE 1 A, AEAEK F 5 10—15d SRR 1 RS,

FIFHA M 3% (GC System, 7890A, Agilent Technologies) & HE CO, M FIHAR 1 5

AP, T (D
K, F Ry CO At fE (mg C m™> h™") ,p WAREIRET CO, RS (0.536kg/C m’) , V& RAEFH A 3K
RF(m®) A R RFERE T 7 S5 00 3w AL (m®) | TR T, Sk SO 466 P9 UL B AR IR S TREE (°C) , P A Py
W ) RS EFRRUE RS E (KPa) , dC,/di MFE NS BERERT [ AL Y BPR (/L) |
2.3 e I R G R
AR R UM R0 2 AR % [R) B, 37 0000 e A P 2 A B, S B A i - /NS B Sl I R G AR
B, MR AR AR A R 3EERE T Sem AL, TEAMCRFESS RS 1) 24h P, REE H33R)2 (0—10em ) H3EFE A
KD A RERAE X REHL T WSS 1 AR AR KA 12—15d R4 1 IR HIERES,  JEAE K Z 48 H RBURE %6 2
AR 3 4F P35 H SRR 1 IR RS . BP0 2mm 05 B 80g ZE G T E AR IR, T EETCHLA
We B R K L 1:5(W/ V) R A IM/L KCL % 3 3 B o 38, 8 L 3 3 43 BT {X ( AA3 HR AutoAnalyzer,
SEAL, Germany ) #4743 72 . 3 DOC % M8 /K EE 1. S(W/V) F 8 2l /K $E 5, 2500 - B i i il g
J& , s Ar G %2 ( AA3 HR AutoAnalyzer, SEAL, Germany) ,
2.4 HARbIR 55T
A5 R Van't Hoff FEEURAL (A (2) ) B T ITIFIR 5IREECR
R=ae" (2)
K, R R IERFI R R T oy HHERE o F8IEFEN 0°C B (1 - 4JE NI 303 b Al SO 2R 5K
KA (3) it E - COo, i & R RUEME 0,
Qp=e" (3)
A, b A (2) THA IR S N R EL
AR A G0 IEASTERLES , AN R IESYE A RIS OL T | 2R A 8 SR X B 4 L7 28 Shy il DA TE 254 43
G AT 0T, ARWFFER F R R 7 22 0 A g A # ] +388 CO, i i, A SR BHHEAI = AR flsk

http ; //www.ecologica.cn



4 A E = 38 &

YECQ,)) ZERMWEE, FrA S0 7E IBM SPSS 22.0( IBM, New York, United States) 347, [EIJE i
SigmaPlot10.0 ZX {381

3 MIRER
3.1 Al R EEFIREK

WFFEHIE], TR0 B BRI - 1.75—31.79°C , 4 Wi 2 B 58 Ak, fiems H 2
BAE 7 Ay, A% H BRI B 1 A6 (18 1) . BRI R 5O — B F 2 A (18 1), H ¥
ALY 3.83—37.81°C, FE/KAEN PR, FEAERTE 3—6 H ,8—10 HREKEA, 5 AR R,

45 250
40 | e ZSECIRRE

— hmRE
35

— FkE 4200
30 A

25

W
(=}

/8
Precipitation/mm

¢ 4100

TR
Soil temperature/°C

|
SIS

2013-05-01 E T T T Tt
(=}

2013-08-01

2015-02-01
2015-08-01

2013-11-01
2014-02-01
2014-05-01
2014-08-01
2014-11-01
2015-05-01
2015-11-01
2016-02-01
2016-05-01

H # Date

E1 SHRPE=SEE.TEEEMEKE

Fig.1 Seasonal dynamics of air temperature, soil temperature and precipitation during the study period
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