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Priming effect of dissolved organic matter in the surface soil of a Cunninghamia

lanceolata plantation
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Abstract; Dissolved organic matter (DOM) is one of the main carbon and nutrient pools in the forest ecosystem. Its effect
on carbon sequestration in forest soil has received great attention. However, the influence of DOM on the organic carbon
mineralization in forest soil is still unclear. Here, a short-term (36 h) incubation experiment was conducted to measure 3"
C within soil CO, efflux following soil priming effects caused by the addition of DOM from leaf and root litter of Castanopsis
carlesii and Cunninghamia lanceolata. The results showed that CO, efflux from Castanopsis carlesii leaf litter DOM and

Cunninghamia lanceolata leaf litter DOM peaked at 12 h, being 8.0 and 3.4 times higher than that at 2 h, and 4.6 and 7.0
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times higher than that at 36 h, respectively. The CO, efflux from soil organic carbon (SOC) was also highest at 12 h and
was 10.1 and 6.3 times higher than that in the control. The use of "*C-labeled DOM additions allowed the total respired CO,
to be distinguished into that derived from the added DOM and that from SOC mineralization. The cumulative CO, emission
from added litter DOM was significantly greater than that from the added root litter DOM. In addition, the cumulative
emission of CO, from Castanopsis carlesii leaf litter DOM was significantly greater than that from Cunninghamia lanceolata
leaf litter DOM. There was a significant positive relationship between soil CO, efflux and the content of dissolved organic
carbon. DOM from different sources had different priming effects ( PEs) on SOC mineralization. During the 36 h.lof
incubation, soils amended with leaf litter DOM always had a higher PE than those amended with root litter DOM. At.5 h,
for all soils amended with DOM, the PE reached the peak. At 36 h, soil amended with Cunninghamia lanceolata root litter
DOM changed from positive to negative PE. The microbial mechanisms of the priming effects of DOM inputs on:SOC

mineralization will be studied in future.

Key Words: "C; dissolved organic matter; leaf litter; dead root; priming effect
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B KR ZE R 22 A0 RE A 10 1l BRS04 = B T AR 3SR 20.1°C, AFFROK i 1670 mm, FEK 246 T
3—8 Ay, 2014 4:3 A, ¥ 11 AR AN TARES R 0 LR 3 384, BEPLAT 1 3 520 m x 20 m [
B, 765 FRE L P P B S TS A 0—10 em )2 1358, L BR AT WWAR 2R FIShAE P RAA | 455 fif
TR 2 mm 07 RS AR AL , AR TR . AR N TAHRERZ (0—10 em) FAI L
AR AWK (17.6£1.7) g/kg SR (1.3£0.13) g/kg BRA L 13.420.6, WAL AR TR | 4E 4 9wy b 47
FARFIME, M 2013 4 5 HIFERTC ARic,7 AR, A TR0 F B0 BORMET Bt B RIAR 2 84— 17
(TCRPWE) , BEFR 5056 T 2014 4F 10 H A7,

1.2 Smiit

FIR 110 (FE S BB TIK) RIS ARTEM A2 APV i R AR SEAR FOK R 08 g5 0, B b B3 AN IR
24 h 5, DVEWBUH 0.45 wm BEIESLFAEUE A TR UE , £55) DOM W, 7E-20°C W IRJE T4, L E 87 C
H,DOM YL A 87 C EH LR 1,

WS T 50 g W E A& 5] 500 mL A4 B, P87 48 5K & A 1R R B K i 40% | i E AR 25°C
PR AR R4 TR e R T 15 d TSR RIS T Reoe . PG FR45 U 4 BITIA 4 F° C-DOM 42
BUR A 4 mL, 55 KB TOKAE IR P87 58 5K Bk B AN & K i 60% , TR RbFR 3 AN, B C-
DOM J& 955 2.5.8 .12 .24 36 /NIFHI AR BURERT 1 h B s 47 R, SR a0 B SR AU (35 I i 156 FH X
(GC-MS) (GC-2014, Shimadzu, Kyoto, Japan)#17434fr, 1155 11 CO, HE# = F1 CO, RFHERE ., DOM
K CO, 1 8" C R FAR € R 2 iU % ( MAT253 ; Finnigan MAT, Bremen , Germany)

F1 FESRIE DOM BT (FEME bRl )

Table 1 Initial DOM characterization from different sources ( mean+SE)

FB%Y 3 Al 3 {—‘
DOM R jm EE] Mﬁ% jm PEA ﬁLg N
. Dissolved organic Dissolved organic 8" C/ %o
DOM from different sources k
carbon /( g/kg) nitrogen / ( g/kg)
KAt I T 1
*ﬁ#ﬂ/ﬁ‘ i . . 32.99+5.56a 0.08+0.01a 155
Castanopsis carlesii leaf litter
Z AR v I
BKH% 1— . 14.38+0.52b 0.24+0.01b 392
Cunninghamia lanceolata leaf litter
*ﬁ#$ﬁ§m{§ . 3.86+0.74¢ 0.23+0.01b 88
Castanopsis carlesii dead root
?ﬁi*ﬁﬁmﬁ 2.27+0.10d 0.24+0.01b 11
Cunninghamia lanceolata dead root
ANTF) BRI ATt 2 5

1.3 MRk
CO, 7 e R 2 1 115
F=kx (v/m) x (Ac/At) x 273/(273 + T) (1)
o F R RO R (mg kg™ h™) 5 b %8, X COBUE N 1.964 kg/m?; Ac/ At FER1E WL I [7] Py
SR SERERS ] B L 1) H AR (mg/h) 5 0 AREFEESER () ; m A EIEEE (kg); T HEEFREE
(T CO, g FUBUHERC IR FF IS8 P2 34 LT LA T W ) 1.
FC-DOM X725 CO, P TTHRA P o, HRAE A 2 1551
Ppoy = (6,5[CO,] ) —65[CO,]1 )/ (65C, =65 Cp,) (2)
A 1,8°[ €0, ], WA DOM AEFR - HEHERL CO, 1) 87C (138" [ CO, 1 A HALEE - HEHERL CO, 110 87C 1
3"C,l DOM fy 8" C 1H,8"C,, T 3ER) 87 C {H,
VRO (PE) R A 3 1140
(CO,pon—CO,e,)

PE = x100% 3
COZC: ’ ( )
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K1, CO, o AN DOM A3 H AT A ML B CO, it 5 CO, o, AR IR - A HLER BRI CO, 5t
1.4 HdEab
A 55 R F Excel F1 SPSS 19.0 Bt 447534 , M OCKIZRAE Origin 9.0 A4 T 58, RASHE R
2307 (One-way ANOVA) FIZ2 K £ J5 227041 ( Multiple Comparisons ANOVA ) IR A [F] 3 5 DOM J& +3% CO,
HERGHE R AN R VR 14 CO, BB 1225, R Pearson A& R B HT IR INAME DOM Ji5 1A [F] R 5
CO, 2FHEICR 5 DOM MR A S,

2 FHRMSTH

2.1 DOM ZRANAS A [FAAE CO, HERTHE SR A 0

KUET DOM Y CO, HER 2, 7035 F= I BREF 2 /NSHRIIAZ ASEAR DOM R HEHGHE R AT Bt U8 7%
I DOM 4, #7& M DOM #3 i T HEs A 44 i 2 T FEAR DOM Z8 A1 (P<0.05) (& 1) , RAKJE & DOM il
AR PATE M DOM BAnAb B, ok [ DOM [ CO, HERUH A, Hi Pl s T, 2= 12 h kBN A, 26 12 /i)
S 2 /NI 8.0 A1 3.4 47, 2 J5 TR 5 12 /NSRS SRS 36 /NRER) 4.6 F11'7.0 4 - BRFRIIIAS IKARBEAR DOM
FIRZABEAR DOM ALBEr 2K H DOM (1) CO, HFHGHR I N RS, KAk &It DOMAIRZAJ7E I DOM 7R
ARERAR R H DOM [ CO,HERCEARAERT 8 h IR 22 5 AN I, 25 8 /RIS 36 /MBIl KA JR T I DOM B3
AT DOM [ CO, HERUEA B3 K FAZ AP I DOM #hnab B R T DOM 4 CO,(P<0.001)

M 2 AT SRR T LA LR CO, HERUHE AR 7E5E F- 10110 DOM #Nfinab 2R L4 CO, HR U A< 1 2%
KX IR L1 CO, HEH R (P<0.05) , IS IAZ AR FEAR DOM BREE 2 2hist4h , Fnxet BEJCHH i 25 5% KAk IR I i
DOM FIFZA Y FE - DOM BRfnAb e > |5 H3EAHLER 1 COLHEBR AL S 12 /NI 5 B 5 A AR, 43591 A [R] B
(] G50 IR 0 CO, HERGEAR 10.1 450 6.3 A5 s B IIOKAR JA 7 i DOM J5 ok [ 38 HLER ) CO, Fe KHRHUH A
SEURINAZ AR TE I ok H A HLIR A CO, B R HGEREY 1.6 %, HLAMASIREESEAR DOM J& ok [ L34y
BB CO,HERUE AL 5 TR R 2R TR IS AR SEAR G ok A LA HLER Y CO, HERUE A,

—e— X8 Control

—o— KBEATEM: Castanopsis carlesii leaf litter

—— KBEFEM Castanopsis carlesii dead root

—o— BARWEM Cunninghamia lanceolata leaf litter

—o— KAEVAIEM Castanopsis carlesii leaf ditter

— BARPEEM Cunninghamia lanceolata leaf litter
—o— KAEFEML Castanopsis carlesii dead-root

—o— BEARFEM Cunninghamia lanceolata dead root

— 2 —— KARFEM Cunninghamia lanceolata dead root
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E1 FIMARERIEDOM 55kE DOM ) CO, HERMUE R T L B2 #HRMAERIEDOM Gk B 11 SOC i CO, HEHiE ZE 1

CEIMH + bRifEdi2s)
Fig.1 Changes in the rate of DOM-CO, emission after addition

of different dissolved organic matter ( mean+SE)

2.2 DOM #INXIANFERIE CO, ZFHERL & 15200

AR DOM TS mALFE T CO, EFHER & #0  # RK F X IR 48 co, BRI = (K 3) .

T CFIME = dRmERE)
Fig.2 Changes in the rate of SOC-CO, emission after addition of

different dissolved organic matter ( mean+SE)
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CO, RBHPHCR AT, AEJE 0 DOM IR i :
T SOC i CO, RRHEM I 135 K TIEAR DOM B 5 g9 | o
S BRARH R SOC 1) CO, BB, KBEIEN 5 sof e
DOM FiIZ A P 7 1 DOM HRINALBEF K U6 F SOC 1Y @E |
CO, FUBUHERCRLST IR X R e CO, RBUIRL M 3.6 29 ()1
381 3.3 £ KBRS AH0E DOM BEIAEA T K %5 oo | 5| %
T SOC 5 CO, BAHEMEEIE T B 525 5 oKk T oo v
T DOM YRANALEL AT DOM 69 o, BB £ U ﬁﬁ %
RIS DOM AR TR L6 fir whokhe 2 [ 2 - -
JERL DOM AU AJERL DOM ALEEF 3K £ DOM £ CO, RE BZ EI_BY R
BB 5522 5 (R8T SOC 9 CO, 2 © D 21 RiVRS
HeRchE  KAEAEAR DOM VRN %k T2 ASERL DOM LAY,
23 R CO, R 75 DOM I 2 6] £ 172
e S §’ §° S

S S

%% 2 W Pearson #H& R KoM B WS MR DOM
J5 KR T DOM-CO, BRI & DL R IE T SOC-CO, R B3 HMAFREDOM 511 CO, RRHNEBER (T
FUHECR AR AN IR DOM H DOC 7 0 W IEAH briis)
jé( P <0.001) ;ﬁﬁ%ﬂ%@ﬂﬂ 5“)/? DOM EFI DON /a,\%% E% Fig. 3 Cumulative emission CO, after addition of different
FAAE(P<0.01) s 1 DOM HEFth UV HIX DL 4y T dissolved organic matter ( mean=SE)
oINS NG ESE Tl e A
2.4 RIFEDRIE DOM ¥ inxt 568 HLERE™ Tk AU & R

ANFISRIE DOM 80 % 3 5T A ALk ™A 8 3 IR RO (L 4) o IR JR 75 1 DOM A2 A8
I DOM KAESEAR DOM 2 A FEAR DOM 7= A= 1 0 4 00 #0255 S /Nt 38 B 05 K AEL, 43 510 758% .557% |
306% .105% , ZJ5 I TR A5 36 /NI A2 ARFEAR DOM F 3L T 73 & SOV AE N -15.1% , FEXG 3%
[ 36 /NP, RV I DOM E8 Ak B 980 42 3580 7 5 B s 246 Bk 3558 T BEAR. DOM B8,

F2 FERIE CO,FA[ERIE DOM 145 2 8 18 X ik
Table 2 Relationships between DOM-CO, ,SOC-CO, and DOM characterization in the DOM addition treatments (n=12)

AR CO, A LR AR LA TN JE TR EL e
CO, from different Dissolved Dissolved Ultraviolet visible Humification Mol ii
sources organic carbon organic nitrogen absorption( UV) index ( HIX) clecutar sie
DOM-CO; 0.934*"* -0.764 ™" ns ns ns
S0C-CO, 0.858 *** -0.528 " ns ns ns

DOM-CO, Y5 FNEZR N DOM [ CO, ;SOC-CO, - JiF EHEA MR CO, 5 # + + TR B » + TR WA ns WA BE A

2.5 AN[FEPRIE DOM BT -5 A8 1k

IR RN G € ERNGR B AE e R DOM-C B8R B, il AT -4 ¢ PR (3R 3) , Hioh vk
- DOM ZS IR 72 Az I8 & R0n 3 38 A HLBR ) C 52 B3 K TAEAR DOM FRIAb B R 77 A= il 3k 54
N E AU C Bk, PRI RON I 5 3 BEA ML E C 30 i K KA R T DOM 48 m,
/N DR R 2% 1 A2 ARBEAR DOM IR EE T . A2 AR P75 DOM Hh C /e o &, o B ¢ &
) 64% ,5RFATE IR AY C U KA TE T DOM H C [ s %R 54% , R LA K J7E E DOM i~
- HEE LR A D, KT TSI DOM B mAb B 34 i 4= 568 ML 4 B W A7 5, R (18+5) mg C/kg 148
MAZAPATE T DOM ¥ finAb 3R 982D + e B ZE A W A28, oM (4127 ) mg C/kg HHE(E 3) .
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3 i _J_ A —o— Kb Castanopsis carlesii leaf litter
Wik —= B ARPAVEMN Cunninghamia lanceolata leaf litter
—o— KHEFEM Castanopsis carlesii dead root

31 Z:lﬁjﬂé/ﬁ\ DOM {%@j]l]%’fj:i,—%% COJ%?R%IF)?}ZE E"J%ﬁﬂrﬁ] 1000 - —~— K ARBEM Cunninghamia lanceolata dead root
RIS 2 B, TS oK i 0 7% 1 DOML 19 +3% CO, 200 |
FRHER R B E S TSI R % i DOM Y

53,997 A" C AEEFRC kAR R L
U5 CO, 2FHEN RS R B, RIET SOC 11 O, BEfFHEN = ;“ 200 |

HIFTI 2SS, 257 FERIET DOM 1 CO, B HE =
(K 3), Pearson fH X RE /T B, KR IE T DOM )

K(FK2), ABEFTEMAREJE % 1 DOM H &4 13.2 HEFRI ) Incubation time/h

mg DOC, i fZ A5 DOM 1 DOC 54 5.8 mg,  ma sFmAEIR DOM /5 iR A9 HRE (T4 bRl i
BT A2 AU & DOM S5, K AE 75 DOM IR %)

TIAT RAA S5 0 2k 4 B m fn A K HR L £ ) DOC, ik Fig4  Priming effect after addition of different dissolved organic
i3 B PR LT S IIAE DOM Ry, maver (meansst)

BEIN T SRIET DOM 19 CO, REUHEICE" . FEAR DOM

A0 A AR T I DOM E8 A, S BR TS5 SEAR AN & 1 DOM T DOC 22547 oAb , i A5 il A2 iy
THEAR DOM FH i 37Tk O JES B8 S 2 ol A 0 58 5 4 R I A e B R 6 i DOME ™

3 AESRIEDOM FMT LEERERN TR CTHE + brfki)
Table 3 Effects of different dissolved organic matter addition on the soil C balance (mg C per kg soil) (mean + SE)

o 2 LI eCLL/ CLLL/ CCDR/ CLDR/
Changes of soil carbon pool (mg C/kg) (mg C/kg) (mg C/kg) (mg C/kg)
W DOM Hi C F i
DOM-C added 240+6a 1172b 32+3c¢ 19+0.4d
HEIT DOM t CO,-C BB L 1306 7541 81 7x1
DOM-C lost as CO,-C =01 =4b xle tle
~‘l N > B7J j;“‘ L N=N
A1 DOM B £ Repiy C B 110+6a 42+6bh 24+2h 1242¢
DOM-C remained in soil
TR RN T B PLIR ) CO5-C iR 02:0.6 83431 7u3 e ld
+ c + +3c +

Native SOC lost as CO,-C via positive PE =oha =0 ®e
+ 3 CO,-C JiE T4

% CO,-C T4l 18+5a -41+7d -3+3¢ 8+2b

Soil carbon balance
R — AR RN B 25 55 CCLL, KAEIRAVE M, Castanopsis carlesii leaf litter; CLLL; #2 K Y87 M, Cunninghamia lanceolata leaf litter;
CCDR : KHEEHEAR § Castanopsis carlesii dead root; CLDR : A2 AKFEAR | Cunninghamia lanceolata dead root

3.2 AFERRIEDOM xS HUBRE™ b A 80N

AR DOM X6f - 3 S HILAR A A )34 5800 560 BE AN [] 2 MR8 A R0 o P PR 38 R B8 (1) 3
A Beb: AN R B RIS 454 13 DOC R SOC 1 & & R BE B Bt pH 2507215 (2) AMBER I
B P FUTE 22 50 2, AR S N B IR SR A TR BE R RE SR A PR TR , AR IS R N T2 £
S | DR S B0 R 8000 22 S ) SR B Bk BT AN HILH ) i RS A 3l ik S DA LA 4 R SR AR
[ 2E 1M 5 e = e ot , JCH IR A Wi v 1 A8 3 B0 A AN RISV, w381 7% - DOM FISEAR DOM
AN ImAL BER R A N ) RSO RO, AR SRR AT REIE S TR PS5 I s (1) A LA 5 R R E P
BN P I — TR R LA LR AR R R T R IR — ke P DOC 5 B
T W TR T A 6 P U AR 22 o T L A BILS - g s B2 6 T S BOE BRSOV AW ., (2) % TR
2R R U 3 T B W Bl 32 2 BRSNS S E] YA KR DOC B, 2R AR

http ; //www.ecologica.cn



7666 JAE = 37 &

77 A T 22 (1 i A B — 7 TN X DOM. 9 438t , 93— T T AR 43 s xof - R IR A MUBR IR A7 it , 308 ot 5 2
HOE S N AN > AT AT TS DOM ISR UL, K AK 7% 1 DOM B8 7= A5 1) 1 38 2% 560 0 76 iy
I R ZL AT AR i T A2 R P YE I DOM Hh DON By & & i 25 0 TR bE R 7% - DOM, AR 3% &0 4% 4 31
W AR IR T AE BT T 30T i P B BR % R AUBR 0T, KA A 7 i DOM R DON &5 &
R TR AP TE 0 DOM H DON & 8, IO AR 7 1 DOM S A 21 rp 4= S8 3 A 1 25 ) AR I A LB 44 -
AT AR TR, 0 T8 A A MUK 43 7= 2 T 20 JEF SOC 1 CO, , 1E 3% 80N sk, 6 J& it
DOM # IR A UM IR 2458 T-FEAR DOM U T B 7= A B30 & 3800, — 343 JRt U2 F T 9 V% 1 DOM ATDOC
RS DOM H DOC & A B E 25, 5 — et TAUAR DOM &4 8 £ 1% DON #E— B4 il THUARAL
AR EE . Chowdhury 252 7 & BRI K 5500 AR it 25 105 P AR %) 18 o T 384 i EL AN 39 DOC. gk 52 1 3% 1A
5% MRV RIS N2 0 2 I TR 8 5 g AR R B A, 55 36 /NBSFAZ R BEAR DOM Vs fin HE B4 3 3, vl
B JE 1 TAZARFEAR DOM Hffilk i) AT R0 B2 K F - 498 J5UA A WLAs , AH L i &5 1k 2 Bm & el A DOM v
A HUBRE T 7= A SO R RN D s E R R AR HF DOC 5 AR, T 2 30 H B
3.3 OR[EIRIE DOM 78 it - S5 fe Y- 1) 5%

FHEARINAS R IR DOM J5 38 228 7= A N [R) A9 98 22 R0 56k J32 7R s 8 0 i kb B9 LRI 20 7= 26 AR [) 5 i (3
3) o BHUKAEIA I DOM BN T -+ HEAT AR /) W A7 S AE AR IS AU 25 1 DOM 1982 T - 9647 HLAK 1 T A7
H(F3), HTEFAR R AZARN T, FH AR E T DOM WIN &6 —2 0 ES I8
AYIRF R AR JHIE N DOM b C A3 ERCRTE &, R IN C 1Y 64% 5% B 76 B3 iy ¢ 0disb KAk IR 75 i
DOM H' C 4 ARICR N 54% , IILAZ AR P DOM 3R R ABEA BRI AT 80 . Qiu 25 (2015) A5 IR &
L, 5 Hph A0 DOM ALBRAR EL | [RIEHAR 0 N AT DOM R L3EE ALK AT By (-34+17) mg C/kg 3, 40 T
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SEAXAN WL, A 3 SR PR A AN (] A AN A

4 Lt
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P& DOM Ab ¥ HSRJE T DOM 1 CO, RFHERL & B 35 K T U ISR DOM &b ¥, 3X 5 AN[F SR DOM H DOC
M DON 22 52 R, TEANM R A BRI INA 5 B0 T, S I 5 FE T 38 22 | BE TR IR DOM 5 3 7= A=
FA) I3 e 80 T R X A LA 120 7 A B Ry i S A s ), L R RN I U A ML RRIR AR S . LA AR
TG TR S5 R 36 h, DOM MG X} SOC Ay A5 i 75 i — 250 5%
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