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Abstract

Aims Dissolved organic matter (DOM) is an important carbon and nutrient pool, but the effects of different
sources of DOM on soil carbon cycling are less well understood. Our objective in this study was to investigate
how differences in the quantity and quality of DOM from fresh leaves and leaf litter of Cunninghamia lanceolata
and Castanopsis carlesii affected soil CO; fluxes in a laboratory incubation experiment.

Methods Mineral soils (0-10 cm) from an 11-year-old Cunninghamia lanceolata plantation in Sanming of Fu-
jian Province, China, were incubated for 59 days after adding the DOM from fresh leaves and leaf litter of Cun-
ninghamia lanceolata and Castanopsis carlesii. Carbon (C) mineralization during incubation was determined us-
ing CO; respiration method.

Important findings Compared to the controls, the rates of C mineralization significantly increased by 91.5%,
12.8%, 61.0% and 113.3% on day 1, following additions of DOM from fresh leaves and leaf litter of Cunningha-
mia lanceolata and Castanopsis carlesii, respectively; the magnitudes of the increases declined to 24.1%, 8.3%,
14.6% and 13.2% by day 5, indicating that addition of DOM had significant but short-term influences on soil CO,
emission. DOM from different sources had significant effects on the cumulative CO, production following addi-
tion of DOM by day 31 (p < 0.05). After 59 days of incubation, the cumulative quantity of mineralized C follow-
ing addition of DOM from fresh leaves and leaf litter of Cunninghamia lanceolata was significantly greater than
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that from those of Castanopsis carlesii, while there was no significant difference in the cumulative CO, produc-
tion between DOM from fresh leaves and leaf litter of the same tree species, suggesting that difference in tree
species had a greater influence on C mineralization than difference in the degree of leaf decay. Addition of DOM
originated from fresh leaves and leaf litter of Castanopsis carlesii resulted in increased C mineralization by 22.5%
and 50.0% of C added over the course of 59 day incubation, whereas increases by additions of DOM from fresh
leaves and leaf litter of Cunninghamia lanceolata were 1.76 times and 2.56 times, respectively. Thus, a single ad-
dition of different sources of DOM may lead to diverse effects on total soil carbon stocks.

Key words C mineralization, Castanopsis carlesii, Cunninghamia lanceolata, dissolved organic matter, fresh
leaves, leaf litter
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AT WL P 2 ot b A 2 2R G A KT A A7
fit ik 1 500 Pg (Eswaran et al., 1993), & Kk
PEfI21 . MK IER3RE 22, DA 380K e 1) 3h &
AT IR INE S LA . LI AR
2 2PN HIEAHLEK (SOC)H™ L [ 3L [7]
S (Vesterdal et al., 2012). 1M 3T HUBA LAY
RN RE L KAEME R R R, W ANEA LY
(L5 A7 LA 1 5T & R ER ) 1) 5% Wi (Kirschbaum,
2004; Fierer et al., 2005; Hartley & Ineson, 2008).
SRR B R S, SN A ALY AL
(Kuzyakov et al., 2000; Blagodatskaya & Kuzyakov,
2008; Kuzyakov, 2010; Cheng et al., 2014). 7E#&x A4
BARG, BRI &Y i v s A L)
(DOM) 2 L3247 WA (SOMY) Hp §iF 1 Al 22 114 T K Y5
(Gauthier et al., 2010), JR& HIERED > EAE T
TRk JE (Marschner & Kalbit, 2003; Li et al.,
2010), Pk, WEFEANFK I 1 DOMOXT 38 fx J4 1)
S HAT R

LA W FT R AN [ K Y5 (1) DOMAK, 2% 41 i A
Jii Z ik (Inamdar et al., 2012; Kothawala et al.,
2012). htfiE AR g RV AT BLBK (DOC) 7 H e
TEF 4 (Wieder et al., 2008), HH [F) ks i v i
DOC i T (Cleveland et al., 2004), fifH-jk
WHIDOMHB S H T2 T2 S0 iany,
11794 7% - DOM &5 A7 58 2 1) 95 & A & P A B
AR B = A AL (Kalbitz et al., 2007; Inamdar et
al., 2012). [Klith, 2B AS[RIB A - 5 98 9% 1 DOM
) 22 S 0] - 3ECOLFF IR S R 2 2 28 R GBI A 1)
FEINT . A W AMIT TR WA [F B A DOMXY +
HECO, R MU IR H A W 2% 52 W (Kiikkila et al.,
2012). = A IR AR WIS I AS [F) B ) 7% 1t DOM

J5, S35 R COHRBONT 5 Wi 1 4588k 2 (Wieder et
al., 2008).

o Y By S R MR A BR TR A Ry B g
P (EKIFI L BE Aty 2 5. M R JR), JRE 4
BRI BRI X, LK g (Castanopsis carle-
Sii) 2 & bl AR IR T 220 R 2 — (B0 1, 1993). 1M
A2 K (Cunninghamia lanceolata) {f i & & g 5 45
(RIZeBepFh, PRI AR 2005 312 x 10° hm?, itk
RN AT FA#16.5% (Chen et al., 2013). AHF5Y
TEFEAK A AL A E - S Y I DOMAE Ay iF 505
%, RTINS AR U5 (1 DOM 38 COLHE U S+
S FC AR R, A i DX AR T I A
AN gk .

1 #RFAE

11 RIG R

TR0 M 7E AR A T AR R AR X
(26.17° N, 117.47° E). Z%LRG X A% T Ho W7 #s
Z A, BRI b R A = W T 4R P 34<36120.1 °C,
EREKEL 670 mm, K24 T3-8 M (RAH
S 2014) . FZAR N TR R 20034 Khidh Uk AR AR 4%
B N LA, W14 .
12 #HmRE&E

20144E3H, TEANTMHI L. . R, b
BIAT T 3H20 m x 20 mifARdERE L, 7EREMPRUERE
Hhy Py 2 ST AT BE5AN AT, 4 i RS EGR = I
(0-10 cm), VR, WIS L5 w . — o)
AT R0 B MR L (R L), o044 Cre
FARAT, HTIGEEMIE TRt . RN FEAZ AR N TR
NI KRG AR MRS FEb N, ik by by R
W3 TAT T R IR £k, REAFEL LML L0
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Table 1 Surface soil (0-10 cm ) properties of the study sites (mean + SE)

Rl ALK e A PEA ALK ATV TEA LA R R
Study site Organic carbon Total N (g-kg™) Dissolved organic Dissolved organic Microbial biomass
(g-kg™) carbon (mg-kg™) nitrogen (mg-kg™) carbon (mg-kg™)

RN LI 17.55+1.70 1.31+0.133 13.37 £0.55 73.27£8.15 8.79+0.79 42352 £5.93
Cunninghamia lanceolata
plantation
2 AFRIEAIVETEAHANE S CP R R R %)
Table 2 Properties of different sources of dissolved organic matter (mean + SE)

A LR VATEAT AL SRR JETEA SRR P NG pH

Dissolved organic ~ Dissolved organic ~ Special ultraviolet ~ Humification ~ Molecular size
carbon (g-kg™) nitrogen (g-kg™)  visible absorption index (HIX)
(Uv)

KA 2.60 £0.51° 0.005 + 0.001° 0.24 +0.01° 0.26 +0.01° 5.24+0.98" 598+0.12°
Fresh leaves of Cunninghamia lanceolata
K hig i 0.80 +0.11° 0.024 + 0.002° 0.76 + 0.08° 1.75+0.11° 3.75+0.10° 591+0.05°
Fresh leaves of Castanopsis carlesii
KA 0.99 +0.03° 0.014 + 0.001° 1.61+0.02° 1.91+0.03° 6.90£0.07° 576 +0.05°
Leaf litter of Cunninghamia lanceolata
KA 1.59 +0.02° 0.020 + 0.001° 1.64 £0.04° 1.90 +0.02° 480+0.30" 4.28+0.01°

Leaf litter of Castanopsis carlesii

A FEVNG FREIRAN IR AT A DL A 5 72 5

Different lowercase letters indicate significant differences among different sources of dissolved organic matter.

425 cm x 25 emif/NFETT, WCER R J3 At (1 U T
dh, JERHEAE AR P B ABPUAN T R
e AR e, A7 [EISEE R . e
K, 75— RIS b, H T a2
PRI .

1.3 Rt

DOMIZ#2K FHAE S K i bl S 1:2, B4
100 gFZ A EEIH-(FH 24 1°66.56 g T )« KRB L (4
MFT76.51 gL AR (HH21189.67 g T
JTUHR) FOK A 7% (A 4 1-87.98 g1 it fe), A
200 mLE & 7K, Bi124 hig, LiEw110.45 pmik
AT YL PE ARk o I 0, DEMAE4 CORAE, TR AN
W E DOMBIE 5T (#2) -

HAR 150 g X F R F 4 5 21500 mLT)
REJFOM A, W 8 5K A MR 7 7K 5 (43.7%) 1)
40%, JUE 25 CHAALEE AR AT IS R G %,
{f F N IS E TR E . GRS, o ln
AN LT Uy VR R 3R A B A2 K i 1 DOM
(DOC:MBC/21:9, MBCZ& AW A=W hk) « Akt it
- DOM (DOC:MBC /& 1:26) . 42 A ¥ 7% 1 DOM
(DOC:MBC & 1:12) FIK fif 7% 1 DOM (DOC:MBC
J21:8) 74 mL, S LB T KAE X, P g
P 7K IR BRI 7K 5 11160%, REANGEE3AEA .
TER A A RYEDOM S 19561, 2. 3. 5. 7. 10,
17. 24, 31, 38. 45. 52. SR/ THEE, BUFERT2

www.plant-ecology.com

hEORRE T8, BURRSE A5 A1 L3 K&, SR EH
SARTE NS A £ 1% 4% (GC-2010, Shimadzu, Kyoto,
Japan)#E4T T, THE L IECOHEBEE K FICO, RN
Heib i

BT EIMDOC I Fl & i - FE 7R 45 2 1)
MBC, H &A1 HLA% 7 14X (TOC-VCPH, Shimadzu,
Kyoto, Japan)ills&; DONJH Ui shvE 5 20 #r % (San*™,
Skalar, Breda, Netherlands)illi2; +3EC. NG &=
KR ot % 7 M (vario MAX, Elementar Ana-
lysensysteme GmbH, Hanau, Germany)ill 2

T e A R R AT L e, F TR AN S
52 BE 5 (I DOCHE % 1 25 B T /K M B 4310 mg-L ™,
pHE M HCIH 2. FHEE4 T WAoo BETH(UV-
2450, Shimadzu, Kyoto, Japan)ill & & 4 m] WK A,
R AE254 nmA (192 AMIR G AR (UV) AT T ik 5
A EFRE(AL; FH250 nmAI365 nmi)EE A T
PR E 52 7 K /NEQiEs;, GRS H 57
F70001%#%(Hitachi, Tokyo, Japan)3k73, ¥4 I K e
= 254 nm, PREETE10 nm, K5I K dem 2 300-480
nm, F%4&5610 nm, FHEEE2 400 nmeminT, i
AR FRHDKHE I 71 55 5O 1% 12435-480 nmX 1,
55 3300-345 nm X 435 U (7 B EE A 3K A4 (A8 BN 4
2014).
14 HEFAEREELE

CO ™ T By
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F=kxvimxAc/At x 273/(273 + T)

A, FRARSRHEBURE 2 (mg-kg™h™); K& H 4L,
HUAP 41,964 Kg-m™>; ACl A3 7 AE M I 18] A A 4K
JSE B 1) 22 4k P L 2R RER (mgrh ™), vl 15 97 4 2 1Y
PRRRM2); moy 4705 (kg); T4 552 (1C) . CO,
SR IR AR QP IR ™ A C O 2 1) ~F- 25 i e
LA B B 1) T 3R A

E»:Es 1 DL % B DOC ) °F- ¥ 4 + & K /D
(Peuravuori & Pihlaja, 1997), Ej:Eaff i, W
DOCHI -5y T2/, HatkH AT

E2:E3= UV250:UV3gs
K H UVos0 k1 250 nm AN FE(E, UVaes 4 365
nmir) 2 MG A .

JIT AT B0 1 b B 2 BEAT Excel FISPSS 17.01K %k
PER5ER, FHOCEIFAEOrigin 8.0 #AF R g . K]
BRI 27 2290 HT (one-way ANOVA)K I8 il A /] ok
U5 1) DOM XY -+ 35 COL H JEUIV 5% Wi F1 22 [K] 3 7 2 43
Fr(multiple comparisons ANOVA) I A2 A FI KA 1)
M I K% 3 7 1 DOMZL ISR Ak 23 1 okt 22 S ) S 2 ko

2 HERMOM

2.1 DOME EFANILHHE

I 2 3 J5 2253 W B, ANTRIB by A ] 4%
T PR SRR I« AN [RRRE A (18 B v R 9% 1 () A8
Y FH32 % DOCHR B B ATl A 25 5% ) (p < 0.01) . Uk
Kl 7% - DOCIHK i i K (698.8 mg-L™), T Ak fit i
DOCH /& 1% /M203.7 mg-L™), HAHHZ Wz=RL T
35 (R 2) o A RIS L I 1) T A L AU(DON) K &
BT T DONK B (p < 0.05), UtHAfEFI N
JLE AR, MR DOMT & H H L S A
BV JETEALIEAR(HIX) . SRR (UV) F 43
TR/ EREs) 2 ok K 7R DOMAL 27 P i 1 FR b,
AHFFT R BAZ AR EEHDOMITHIX, UV i 2% T2k
8 DOMIFI(p < 0.05), Ex:EalUIAH Sz, 3 HH il i
FREI-DOM LLET R R B DOM R 545 T £ 5 4
TR, AR AN X590
D6 B A —SU(KIL), B R Ak 2 i o A
K9 5 P o0 I K ) BE A () g K e %, Rl
DOM LR RS K, 7 FHRIEHEZ . 54,
A TE B4 A £ DOM I HIX . UV 5 251K T 0 v% -
DOMIJ(p < 0.05), Ex:E5fH NIAH i, K HAF IR 4245
FIDOMI & HHE 2R T H S fRA N,

350
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AT % Relative fluorescence intensity

W
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R AHPAS Emission wavelength (nm)
KA Cunninghamia lanceolata fresh leaves
e SRR TE Cunninghamia lanceolata leaf litter

- - - Khig g Castanopsis carlesii fresh leaves
- KEETE N Castanopsis carlesii leaf litter

Bl ARSI AR O RSt .
Fig. 1 Fluorescence emission spectra of different sources of
dissolved organic matter.

M 7% - DOMH R e 431 (1 S B o & o
22 RMMAERIEDOMIE L IECO,HEMIR RS

AW 5T R BN INAZ AR - DOM K i ff 1
DOM. AZAF T DOMALK A V% HDOM 2| 1 1
G, B LR HIECO B HE TR R B T
X (p < 0.05), 73l HLx) I I 1791.5%. 12.8%.
61.0%F1113.3%, {HEFFRER G, 70l T B E6) f K
24.1%.8.3%- 14.6%#113.2%, Fifi J5 & 11 Fa (P
2), R INANEDOME 35 f5, ol 115
COHE A 48 Iy i BE K, AELRFLL I [R) %7 o
TN 6] Sk Y5 DOM i 1 32 CO, 5 sl i 3 % 34 76 8%
FEEBLRIL B i KAH, LR Iz AR it DOMG +
158 CO, 5% I HE 50 R {2 35 vy T W8 I AZ AR U 9
DOMI{118.9%, s Ii>K At i ¥ - DOM Ji5 -3 CO, Bk
N HETBOH 26 8 2 v TS KA 6 - DOM89%, {H.
bt 5 15 I ) () K, ¥ AN [7] SR Y5 (1 DOMOX 1 38
COAFBUE H A B
23 RMMAEREDOMIG LIECO, RINHMERY
=5

FERFFRILRI, BN ARRKAEDOM., i Fil
7% HDOME T 3 CO, EMHE B A B ¥
W(p < 0.05), MIAERTFESOARMS, I8 DA A Fhdef it
L% DOM ) + 3 CO, BB HE i 2 1) 22 7 R
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Fig. 2 Changes in the rate of CO, emission following addition
of different sources of dissolved organic matter (mean + SE).

3, RWIRH A B 2% 0 R (0 ZE K, 8 AN [7) 4%
DOM Ji 32 COLHF it 1) [ 2 S5 LU 7% in AH [ 4 o
2 1 15 8 Y4 11 DOM Jii 5 COL Ik il 2 7] 1 22 5 5
Ko HIFRHIBLKR, W INAZAEfHDOMIK) +3%CO,
FUHECE 22 = TEs Ik A £ DOMIFI(p < 0.05),
TS INAZ AR U8 3 11 DOM 5 % i KA 03 7% ' DOMF)
+HECO, RAH & 2 M W3 5 . REFRB9R
IS, S IIAZ A i R 7% - DOMIT) 48 CO, S A
TR B T TS K RE - FE ¥ DOMIF) (p <
0.05) (K13).

TERE IR RN, WS A [F] K 5 11 DOM 34 i 1)
- SERHE TR 43 2 ANISR INDOC [#1176% (8
ARG DOCH £46.9 mg-kg™). 22.5% (0K ki
et DOCHE /£16.3 mg-kg™). 256% (Vs Az A%
IHDOC & 35.7mg-kg ) F150.0% (V3 I K i 7 -
DOCH /£55.9 mg-kg™), B AN DA h 0 - i1
HIDOMJG, 9 T TSGR, MR InAZA
fief IR 75 1 DOM i A 1 3 AT HLAK 2

3 e

31 AEXRIFEHIDOMEIER
AW R DAL A DOCHK S (586.1 mg-L™)
BT KRS DOCHK E (203.7 mg-L™), 1Kk
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R:3% 1418 Incubation time (d)
—O0— AR Cunninghamia lanceolata fresh leaves
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CO, ZFHEH: Cumulative amount of CO, emission (g-kg™)
(=)
i

B3 IS AN R Al v A WL -3 CO, SR HE IR (1
Bl £ prfER ).

Fig. 3 Cumulative emission CO, following addition of dif-
ferent sources of dissolved organic matter (mean = SE).

P4 9% - DOCIK [ (698.8 mg-L ™) i & i T A2 KM &
H-DOCH % (446.1 mg-L™), X5 [FIBFH R F 5
AL 22 AT K. A2 AREE R V& HDOMIF pH
B3 5 35 T oK i RLJE 3% i DOMIY, X 5
Kiikkila%%(2011) A 70 45 A — 5, W] R A H AR
iy DR A X PR S A AT 22 S ke . HIXL UV
FIE ;B33 J2: iy 5 DOMAL 24 14 i 22 S M I e b, 3L
HHIXEE BT R WA & &, HILUVE IR
i, DX S R (AR N 45, 20140 ASHIFST oA [F]A%
FREETHDOMFTHIXATUVE 2K T8 75 1 DOMI,
FEXS 9GO BEAE IO TE T IX /NG5 0, R 21 et
JITRE IS (9 e ER K38 1) 08 2 B 2 I DOM Hh 2L
R A LENH /D (Haken & Wolf, 1995; Bu et al., 2011),
JE 75 TR I DOMAL 2% 1 i 52 2% (Inamdar et al.,
2012). [FIW), AHFFTEE R R AZ AR KA I 7% i
DOMIFJHIXFIUV Z AN 2 2, 31X 55 |5 I JU 0 45
A8, WA ReAE TR 2 e A —Ff
3.2 HRIAEREHDOME TIECO HIMBIE R
AR, R MAMEDOM G 25 1o 3 52 i
+IECOFi# (Wieder et al., 2008; Leff et al., 2012),
AT RIL, B INAFEISRIE M DOM)E 1-1C0O, 5
FAHE Y X . FERR IR, R KA
% 1 DOM 1] + 3 CO, BAHE TR 1 148 InAZ AR
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#IDOMI¥I(p = 0.351), {HIEFRE RS, I IIKAH
7% - DOM 1) - ECO, B R HE s 5 LU 78 I AZ AR R
% DOMPIMIK11%, XB T HEFRI A OC, nlhe
b 5 AN [\ B Ff DOM [ 22 53 5 % (Kiikkila et al.,
2014), FEFEILRI, WHMKA#EE T DOMIK 1-3ECO;
SAHE IR B AR T IOK A R 3 1t DOME, 31X
Al e 2 KK AR S INDOC:DON K 1-25, i 4R J5N
BT SR AR A A A R ) BRI PR 2R, BRI,
B SR (1) DOMHE N - 358 J5 Bl 2B A a2 A1 3k
T +#ECO, ik (Nourbakhsh & Dick, 2005; Sun et
al., 2009). MM{EEFFEEORMS, W IKAg &R DOMIT)
T HECO, T AR & -5 8 I oK At 74 1 DOM ) %2
SR, RVIBEE R IR R K, 38 kA o
DOM 55 K £ 8 V% 1 DOM ) 1 3ECO, R HE iR 2
T¥) () 22 S AE B W o RIS IAZ A S i R 7%
I DOM (1] 1 3ECO, S AR 53 18 25 v 1V i oK it i
- F1E 7% - DOMIFY, 2 B 58 A I A5 n] 5 1A
BUEI L3R, I IAZ AR R DOMXT 1 CO ki
P AN

BRSO, S oK A S 1 R V% 1 DOM Ji
BT LIS HURE, X5V 2 SNER I L)
o = BB PE IR 5 i A — B0 (Qiao et al., 2014; Xiao
etal., 2014). fHISINAZ A - F1H 7% i DOM & FEAIK
T HHRAEHIEE, Fontaine®%(2004). Hoosbeek#/1
Scarascia-Mugnozza (2009) 753 28 L FRIF 97 45 R,
X 5 AMEAR INDOMIF) 2 541 9% . 4 Wieder45(2008)
(BF ST B, WS DA [ AR 3 % 1 DOM 2] - 338 v
Ja, R R WL B RS A3, X R
& FH AN IR DOM A 27 1 i 22 57t 5 [ » AERS 7
HUBLRM, WS INKA# V% i DOMIK] +3ECO, A
TR LU G R 55 15.4%, {H 5% 7R 59 K IR [ 31 4.3%,
Wi B AE R 7 5 WS KRG U V& - DOM 1) - 3ECO,
SRS R S RS T8, X5 A3 A
PR RAH S, R T 58558 A G A8, ik
AT HE B T8 0 #M R DOM ) Joit o X6 = 38402 3% 3
520 (Gauthier et al., 2010), WIAHFST K BN
IR AR IR 7% 1 DOM &7 51 22 K90 11 MES)filt
I o
3.3 IMNEDOMT 11 COHER AT 22 N #l

R, ANER I LA R S i E Y
S 1 32 COLHE . fnCleveland5(2010) T 57 2 1]
1 HECOL HE i 2 Fifi A0 5% i DOC 9 34 Jon g 385 o o

Wang%5(2013, 2014)i\ K ZMIE i AL () A2
JR 2 S 4 S - SECOHE . H S IR AE M R TR
BRI R (K T 1) S ALY
A2 HE 4 ECOL HE i (Abera et al., 2012; He &
Ruan, 2014; Yang & Zhu, 2015). A5 4 &L,
+ HECOHE B 2 B AMIF S N DOM % & 5 Joit = 11 3%
[R50 . UIAERE F2 55 LRI, S AN [R5 ) DOM
(1) 398 CO M ] H 53k R il 7 M-I INDOC FI 484 Jin iy
Hn. MAEREFRBO RIS, WS INAZ A% DOMIT) +
HECO, R AHE I 12 2 i T8 oK A 0 V% 1 DOM
1) 1R CO, BB HE I &, (H A I AZ A I ¥
DOC (35.7 mg-kg™) i 2 1% T &M i A b % o
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