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Impacts of labile organic carbon input on the priming effect of three forest soils in

Wuyi Mountain
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Forest Ecology Stable Isotope Center, College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, China

Abstract: Soil organic carbon pool is the largest carbon pool in the terrestrial ecosystem, and thus its small change can
result in a significant change in atmospheric CO, concentration. The input of plant-derived carbon can accelerate or mitigate
the decomposition of soil organic carbon ( SOC) through the priming effect, and eventually affect SOC balance. To
investigate the impacts of labile organic carbon input on the priming effect and clarify the underlying mechanisms, a "C
labeling experiment with different amount of glucose inputs (0, 100, 200 and 400 mg C/kg) were carried out in this study.
The experimental soils were collected from three different forest soils ( the evergreen broadleaf forest, broadleaf and
coniferous mixed forest, and Pinus massoniana forest) in Wuyi Mountain. The results showed that the impacts of glucose
input on the priming effect were dependent on both the amount of glucose input and forest type. The input of glucose
inhibited the decomposition of SOC in the three forest soils (i.e., a negative priming effect). The magnitude of the priming
increased with increasing the input of glucose in the broad-leaved forest and coniferous and broad-leaved mixed forest,

whereas the response of the priming magnitude to the glucose input was not significant in Pinus massoniana forest soil.
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However, the priming effect in Pinus massoniana forest soil was significantly higher than that in the other two forest soils.
The results indicated that the input of labile organic carbon could inhibit the mineralization of SOC and formed a negative
excitation effect. The priming effect in broad-leaved forest soil was related to soil available N and the ratio of glucose
application rate to microbial biomass carbon, while the priming effects in coniferous and broad-leaved mixed forest and

Pinus massoniana forest soil were related to actinomycetes and fungi, respectively.

Key Words: priming effort; labile organic carbon; microbial community composition; soil available nitrogen content;

forest type
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e AF-F R LY 12—13°C AR R /K BETE 2000 mm , AFARXTEE Rk 85%, %5 HAE 100 d PAE, RN BT,
PR IR R A1 EAEY) S AR S R TR T B R nAE S ALy T R bR | b
BERE RS EHIAR b e SRR R Ll B e S R SR MR R Rl R A 23 DR, mE
12—25 m, BEE F B 53 BE( Fagaceae) ILZSFF( Theaceae ) RS R} ( Lauraceae ) S50 1, 35 BLAR A Fh oA it
1t ( Castanopsis eyrei) | % fifi ( Castanopsis sclerophylla ) . # I ¥k ( Cyclobalanopsis glauca ) . % I% #% ( Castanopsis
fabri) FUKRLRS (Schima superba) 55 ; 51 FTRACHIEE K B R, e ARZH A 8 m £] 20 m LA EANEE, 43 B 1Y
3NEZE, FTARZYF FEH ILEEF( Theaceae) FZF) ( Taxodiaceae) 5¢ 3} F ( Fagaceae ) FIFAF} ( Pinaceae) 55
WRNZEAY , 3 B T S 42 K ( Cunninghamia lanceolata ) | P ¥ ( Pinus massoniana ) \#%# ( Castanopsis
fargesii) FLIRARTE ( Manglietia yuwyuanensis) S5 2R ; 5 M AR Z FEAG AR KRS IERL ( Ericaceae ) IR AR}
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Table 1 Basic properties of the tested soils

= o SR A f p MR i ik
- +2 45 - AR fi SR peemm BUEwR ki
Forest oo/ Soil HHLE ™ N pH NH-N/ NO-N/ MBC/ MBN/ AIA
T'¢ 'm 0
orest ypere depth/em  SOC/% ¢ (mg/kg)  (meke)  (m@kg)  (mg/kg) MBC/MBN
“Sﬂ
AT 0—20 4.10 0.21 19.80 4.80 75.21 11.05 463.30 28.14 16.46
Broadleaf Forest
Rk
i 0—20 2.88 0.17 16.57 4.85 59.30 12.62 220.18 35.22 6.25
Mixed Forest
o
SR 0—20 5.67 0.27 20.63 47 77.06 24.95 423.42 38.34 11.04

Pinus massoniana Forest

SOC . +HEA MUK Soil organic carbon;TN;f‘J/:fL Total nitrngen;MBC;fﬁﬁ?%ﬁ)}% Microbial biomass carbon; MBN A A Microbial biomass nitrogen

1.2 it 5k
1.2.1 EFREE

FREUH S F T L E Y 40 ¢ A9EE+ T 300 mL (BB IE T, 28T K 8y 138K 4 2 21 H ) 45K
WY 60% . A HHEAAE 25°C T RIS 7 d, ff IR MUE Y TR . ERERG R Z )G, W g
C BRic A (99atom% " C) , TEAHEFT Y, = FhAK AL + 383 5135 B 4 Pl B B0 1 1) 6 260 B B0 R K 6, 4 4>
W BERR L4334 0,100,200 ,400 mg C/kg, BEFhERBE R E 3 AN . AIANE LA IR 00, ZEas et HA%
TR I 4 mIL ()3 2 B 0K FL X A3 A 33 3 i, X FRZH U8 45 i 288 Kk . ol T ARG I - 398 i R i
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B AR  FERF SR L 20 mL 0.5 mol/L A NaOH 3K W i + 3 fif B CAG €O, , I AR IR 2245 55 R 28 %
PR 3 AN IR 2 A 2 1, T D0 i A ) 25 SR i CO, R, 76 55— RS AR L V25 VL ) 56
1.3.5.7.11,15.20.25 30 4565 .85 d J5HU I NaOH ¥, SR 5 RS WA 0.5 mol/ L %) BaCl, WP BLITTE
B 5 R 0.5 mol/L (1) HCL I W 2 FIAR Y NaOH W, 4 FIRDTIERE A BLOE T LA 1200 v/min 2.0 =K, &
10 435 IR FH ALK st BaCOLTLTE , B 25 HIE WS H DTVETE 50°C T 4T, SR [FIALER A BT (L (IRMS,
Isoprime 100, UK) % BaCO,UTHE 1 8 C [FIf RAE , 45 8N Iz Z (8 nT P AoRIE Co, R,
1.2.2 JE ik

148 pH FHHL LA E (PhS-3C) , HIEHFRA MM R H 2 mol/L KCI 1242 1 h J5 4 A Sl Wik %41
BT (SmartChem ) #4720 BT I, - 3B G A= ) 2E W) it ik ( MBC) Rl GUAE #9420 (MBN) SR FH &7 BE 78
K, SO, IR PEVE IR AR BA BRI (TOC-L, CPH, Shimadzu, Japan) HEATINSE | + 3604 Wik A

He W RETS S5 R BB NG 5 R ( PLFA) J5 15005 , PLFA AUIRBUS RS % Frostegard 251 )5k, BUS5 ¢ HHET
50 mL B, A 20 mL 4 0.2 mol/L () KOH H BEAS VR, T = 10 min J5 7E 37°CKBS T 1 h,ff
HIFEERAE . A 3 mL A9 1 mol/L BEERIE R TR AV pH fH., IIA 10 mL IE B¢, HEIR S 10 min ff
BRSNS W7 R 5 A5 24 HLAH T 3000 r/min B30 15 min, 7 EDRF b2 W B9 IE O i 3 T i 3 354 oh 1l
HARSW T A 1 mL MIECEE « HESGECT ZEmEA 101 (I, 5850 3—Smin, SR ARG 0.22
pm A PLIES . AR 3 N EE . GC-MS AR Hr R H CP8944 A1, IR ¥ FHil , AL 4R i
FE R 70°C , Lk 20°C /min F+ZE 170°C , 4E4F 2 min, 115 5°C/min F+Z 280°C , 445 5 min, )5 LA 40°C/min J+ &
TR 300°C , 4E4F 1.5 min, LR 250°C , 25 EE 300°C , 28 H,(2 mL/min) BN N, (30
mL/min) , FEFE 10.00 psi( 1 psi=6.895 KPa) ; #FkEH 1 WL, #ERESMA HE 100:1

1.3 5

1.3.1  A[EALEEEIEXT CO,HERBU BTk

5, -5,
TR R S CO, ek A A LU f = 6t - 6L (1)
o, fRIRERERIR CO,HR Y 138 CO R L], Horh 6 R #AME Y 8°C {88, R R IR N4

B TR 89 BaCO, TIVERY 8" C (A, 8, F /s BN A 4 M LT3 219 BaCO, TIVERY 8" C {H.,

THEA PRI CO,HE L H =1 - f (2)
TN PE= [ CO,-C], - [€O,-C], (3)

A, [ CO,-C ), FoRA AL F R ok [ HHEA MR LAY CO,HEBOE R ;[ CO,-C ], Fm R BN 2y + 15
i) CO, HERHE R

BRURA= Y (PE) (4)

[CO,-C], - [CO,-C],

T IEAIRE LR PE (%) = T x 100 (5)

1.4 S
K SPSS 20 #4708, F One-way ANOVA H' Duncan A6 56725 73 #7181 2 WIS 0 XA [] B AR 138 AS 5] S Y
CO, HE MBC . PLFAs LA J 3] AN, ot B & MoK P38 N P<0.05, YEFIRA Sigmaplot 12.5,

2 ERES

2.1 HAEPFEAS IO LR CO,HERY
SASARES R AP A R LA R ] 42 5, HAA B A A AR I B T R AR R CO, YA
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(RN T 29%—36%, & 1), 31 H CO,HE R 2 345 AR AN I 5 A 35 I 388 0, AS 8 46 40 05 0 —Fhas i i
(100,200,400 mgC/kg) Z[HFFI0 I 325 5 (P>0.05) ;£ REIR S MR 26 40 S 10 A9 52 mie) - AN 0, 44 A 38 6] G S
FVEZE S (P>0.05) ; D EIARIERAPHETR I 200 mgC/ kg I ELA fok i)+ 28 O, HERUER (37.86 mg/kg) ,

BEE XA LIS 100 mg C/kg B, H-HIEFIHLHT CO,HERE =Fhpfil + 3 p R R
40 r 40 BRI AAK
30 F 30

EESESEY

20

0 20 40 60 80 100
320} Incubation time/d

LB

Cumulative CO,-C emissions/(mg/kg)
f=l

2=

H PR N / (mg/ke)
o0
—O— 100

—w— 200
—A— 400

0 20 40 60 80 100
8320 ) Incubation time/d
1 TEERR COHEMENZT P H bR, n=3)
Fig.1 Dynamics of cumulative CO, emission from different forest soils (Mean+SE, n=3)

AFING FREFR IR R — A& AL BEE] 7R P<0.05 7KF |22 53 3%

2.2 AR NN A FRIR CO,HEAY 52 i KA X8 & 3500

RS B A T A MR, RIS B0 TR RN (] 2) o ELR A BT 1 R R R
568 114 2 ) PR AR BB FNAS I 1t S (1 2) o ZE R AR, SRR CO, HIE T it 25 46 26 AR A 2 1 85 o ot i 5 o
{8, 7E 100,200 400 mgC/kg ZbFE R FEAK T 25.8% 51.2%F1 61.4% , 1E4FRIRASHA, + A HLIRT 1k 1Y 8>
TN 35%—63.2% , 1E5 AN SIS Al G HLak i b B FEAR T 63% 2247, B2 100,200,
400 mgC/kg AbH X e AL (LA 2 I - AN B 5, DAL 3 4550, = FipR TR 4 598 () AR X & S50 3 £
(B, LR bR - S8 P8 AP X3 2 20807 I 80 28 S o P 3 I T 14 58 | 25 573K I 2 7KOF- (P <0.05 ) 5 £ R 28 AR
T IEAETRANE N 200 mgC/ kg HFAH R & RV J& B 55 , 400 mgC/ kg TR o fi o8 5 117 25 FEAA K - 398 A4 RH 4
IR BRI Yo A e WS 00 £ 14 i) 1y S AN R LR A A () 2 AN T o D R AR RS | P B R A 5 K T A,
PSR 1 48

HAPBEAIR COHME = MARBI P AF 22 5 (18 2) o ZERFMAR b A 2Bk IR AY CO, HER = 7R S N i
HEINR o5 SHERCER 1 42.8%—71.5% , HL bl 45 S DS I 3G i BN . AR R ASHR T AR R Co,
HEFCRAE B AR IRl 200 mgC/kg I 54K, 400 mgC/kg I fi i , A2 BEAR I /5 A O, HEE AY37.19%0—
66.3% , (5 RAMK TR A HEUN N5 200 meC/ kg WA A B IR CO, HEM & e K, I 1035 5 T HA P b 4
PRSI ZEZ B rh A AR TR CO, 7 A CO,HEAILRE Y 61.5%—67.1%
2.3 EAEPHEISINXT - SRR W A Wy e e DL BRI A RS N o AR i A R

AN [ 2 AR A RS OG- bR 8 - B8 ) A 0 2 W i ( MBC ) W0 AT 18 122 5, OF HL AT R 2 AR+
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Glucose application rates/(mg/kg)
= 3 AN N 2 3 1 15 AR X I8 A 380 RE B B 0 (- 49+ A g "y = , _
H3 AERENENLRANHALAMOBMOEIAE gy mamn m £ BRI L (bl

&®,n=3) i#,n=3)

Fig.3  Effect of the glucose application rate on the relative . Lo
Fig.4 Effects of glucose application rates on MBC ( Mean+SE, n
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SRAE RE MK 1 P 3R 53¢ S 5 A 2 AR o B £ 34 e N R | T
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Fig.6 Effects of glucose application rates on microbial phosphate fatty acid (PLFAs) content( Mean+SE, n=3)
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2.6 OISR 5 I E M R bR 6 R
M 2 T, HHLE CO,HEE +HERT CO, ENE
MRS ARG BB I 5 B B B L2 AR oo | S
M AR B B T2 T, 2 | b ]
T 80 45 2 B S AR B gz 0| .
WA R R AR BT b ks 52 |
B 5 TR AR S AR AR 2
BUE Btk 2 L 7 SRS R 5 7 RV S b b 0 R H
RPSHCR ISR R B 5L 0RSEOC R 7E T R AR AR il e Sssczszsz-2232

DA R (R 3),
3 itig

A RTRETR N &
Glucose application rates/(mg/kg)

7 wEERD LR AT P EAR R, 0=3)
3.1 SrfAa N A BT [EIMRTE - S8 & W 1Y) Fig.7  Effects of glucose application rates on soil available N

%ﬁﬂrﬁj (Mean+SE, n=3)

ABIEFE AR SNIEAT AL (4 8 o 2 ] T A L

B (18] 3) TR0 BYIOR BN, 3365 I AR KR W ST A A5 RANTR] , Z BT RO BIFTE R 55 20 it BIL B 4 g A
R 2 A B ) B SR L T 14 10T R A 2 SR AR TR T RS AR IS R ANIR ) 3 kAT LA R i A AR A
O FEMAE - A: WA e MR BILBT i A S DR SR T AR 5 4 ik A AL B i sk 20 1 % D ke - e ML 1Y )
JiE JJE R &R BN, W De Graaff 21 KIS I ANEAA LR (21.7 mgC/g) 1358 i & BN R 1
1], ARy S AR AT BB i A2t 1 18 i S A ) R A X IS B R T A 25 5 . T Luo 2507 IAH R AR
TR TR )Z A PTG, 2 AR SOC FIAMEAT HILITT Y 1 i A= iy A e 4
i, PRl A SN S o A HUSS AT IR BRI . ARBIESE b 5 o3 A A LB A s AR 1 SOC Y 73 fifé
It HBEE A 093G IR A B R CO, HE Tt AH R b 24 ik B - S A W A S I 2 o3 i L, o /b
T SOC HYFI AT, DT B ISR RO (18] 2) o DI % £ J3 R U ] 8 2 1 2 R A Sl B o3 kA LD AR G T
SOC ] LA ST - S5 Wy T, 3 ELZ BT F S8 A Sk g W 20k ik ) 7= 0 33 AL i 265 1R

ML T SOC 14

x2 WNEARFESWER
Table 2 two-way ANOVA results

A CELi AR A M
Forest type Glucose Forest type X Glucose
& CO,HEJL Total CO, emissions 202.06 ** 20.66* 8.29**
+HERUE CO, Soil-derived CO, 26.86 " 304.13 " 25.65**
AHXT K BB Relative priming effect 19.85 " 271.76** 14.88**
SRR IR IVIR Total PLFAs 39.22** 2.44 1.44
YN Bacteria 42.42** 2.71 1.58
HH Fungi 27.02** 1.06 1.32
TR Actinomycetes 38.55"" 1.6 0.75
MIFER L B: F 98.99 ** 2.84 1.35
A Yy MBC 25.53"* 1.28 0.67
T FIH % Soil available N 11.19** 0.51 3.94**
HIEFE N S RE Y YRR 18,57+ 83.00** 358"

Glucose application rates :MBC

BUEHR FAH, =5 = 53 HFRR 2257 B3 (P<0.05) 5.8 % (P<0.01)
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R3 TEENHEMES TREEMUZIERZBOEXXR
Table 3 Relationships between the relative priming effect and soil biochemical indicators

IRZSHk MF

ARAY W@k BF . L AR PF
Broadleaf and coniferous . .
Forest type Broadleaf forest . Pinus massoniana forest
mixed forest
SRR NE AR Total PLFAs -0.091 -0.522 -0.461
M Bacteria -0.128 -0.503 -0.392
B Fungi 0.083 -0.352 -0.714"
TR i Actinomycetes 0.096 -0.743 " -0.602
MEE AL B:F -0.237 -0.571 0.382
WA MBC 0.577 -0.349 0.306
Bl A %A Soil available N 0.926 ** -0.293 0.031
HEY NN [| WV A S Y
AR UL 0 B ok . oss

Glucose application rates :MBC

* Fll* % 3 RIFRRTE P<0.05 5 P<0.01 ZREE, MBC . {4 ¥tk Microbial biomass carbon; PLAs; W NE NG 7 R Phosphohpids fattyacids

3.2 BCEWIRES S TR RO 5 o3 A LR i AT S SO0 ) R

AW B A A AN TG PR AR DR R B b AR T IS 00 1) R R P R B 3k 7 2 e 3 R AOBE S TR T SOML 14
2, TRIVRCRON SR T AR A 4 (KB R xR A ) AE AMIRBR (KA 158 G 7
Gy Sy A AU A LB P A B T R I B R AR R FEARE ST D B A A BLR I A
A )R RO 3 BEA AN [R) AR L S A A 22 5 | ORI 6 TR SR IRIUA it B8 R S MU ML iR i A 22 (] 82
AW LA C R {ER Blagodatskaya il Kuzyakov' ™ 1F 58 & B, SIS BILITT A 55k Xoh A 280 14 582 i B 22
BT AMIE RS A B A1 MBC 1 L), e A/ T MBC 1 509 i 350 K 6400 588 J32 i A/ e iy A 2 26 1P
i, A AR 2T MBC B 50%—2009% 1, 350k R0 5 B2 -5 B iy A 52 48 B0 /b i i AR T MBC
FR) 20090 B, X & 30 B 2 IR S I S, B I E PLFAs (&1 6) AT 7501 5 43 A3 BILASR 0 i A0 R i - 38 6k
HEWV R TR B RO, R N AR SR B Rl R R o A ATLR P i AP S AN BRURR 22 AT A AR (B TS
B, 5 5 o A AL A B R BRSO A R - AR W e v 2 O A KR B AR AL 5
FLIN 3 I2E 1 T 5 3 g A5 AL ) V8 0 AT S AR S M A2 B2 e S B0 202 AMIEA BB o 1358
AR MR A EER G, W bR S 1 SN 5 o0 i A HLBR A A o5 MBC B2 169%0—T76% , U 55 HE A 445 e
(RN S 1 A, 36 T ] bR R X S 43 A BILBAR P R i B AU 3 — 2 2R 1 TR B AR B g 45 SR AR
L, AE BT = WIS E R it bk A B, e & BEB R A U Vi A L i B O DR v i 2 1 DA e L
B E4) 73 ik, RIS BRS8N, . I Ll i bk 8 A m T ) ] SR BE 3 SR 5 2 ik A BTL AR 1) i A2 Jon i B
(LT, LR S0 ] PR A 50 5 B 1) R 28 ] RE R M 57 00 A Gl ad Bz ZR AR o A A JIIE S 1 3 — 5
(3 3) , Wit Ul - 3% 70 170 A B bk 38 SRR SR BB, TR SSMRORTT B R AR AR - 38 50 331 5 B v
HEAAEAICIEFR (K 3) , UL IR TR SO By FE A bR - A 15 il 4 1 ML B =2 J3E MK 3 i JEE 8/
X K- TR A= Wy ] e A0 T 5 gt FHE S ife e DR, DR AH s 2 i AR L T 2 B T o Ul 2 i M T SOC il Bk
RO AR o X T B FEMABR L SR U — R NI 7 A ALk ) AR o e i B2 R 4 M w0 P 0B 5 10
SN, ] B E 2 A AR At ) 3k B R AR R S AR W R e A AR R, 2 TR0 T X SOC Y R
FNY S R T I A R U, A ST R W) 5 G AT HILBR B A 38 5 B 39 b R TR IR A U
B3k e P A A AILBURE AT A UK A2 E B ETR Y R T — el AR A 3 S A LA Y
WL JERUE RO RN Y L WA ISR SMNIE G S Bk A L R e R R B R RE S Ry
SR W A A P EE A B A T L, 0 SRRl A B 36 o 52 B A ) 0 H e AR o 398 A A WLk 1Y
SR BRGSO RO DAL 6 L 7 H A6 I 6 0 26 MV o 18 i -39 R BRI,
1117 SR W v R e A B A 3 S v 4 R P RO AS 2 R A - Sl A= A R R BRI R 32, X T e
Wy v 9 SRR MR TH RE RS 1 I LR 20 figp A 2 W A0 5 5K, A 24 s b ) m] AT U T 2 — A i P
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i, R A 2l il R A PLBOR SRR,

4

&it

SIS o3 RIS AN TR AR - S HLBR (8 A 2 3 il A P IS A RO, i L - S e 5k i B2 5

MRIRAT 5, 2 v o] AR - S 14 60 9 i A58 5 8 W 3 A/ MR B 7 g e ) 8 T %) 601 48 5 - ol 8 S b -
BN 56 K L SN vl SRR B, B R RABRT S sk A ATLe i A 14 I SO AN B, R 9 A SR i B
THAPIROMREL 9 W] MR A 8800 58 B A B T - SRR W ) ZE B, TR B T S TR R R
LA RS N S TR A e 1) LU 5 B AR S PR 52 Bk TR RS20 5 T PR AP - M 2 FL TR TRV 52
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