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6 Changle Dahe State-Owned Protection Forest Farm of Fujian Province, Changle 350212, China

Abstract: The aim of this study was to investigate the effects of manipulated organic matter input (root exclusion, litter
removal, and control) on the soil carbon (C) and nitrogen (N) pools in three plantation forests growing on the coastal
sandy soil in Changle City, Fujian Province, China. Three plantations included Eucalyptus urophylla X E. grandis hybrid,
Acacia aulacocarpa, and Casuarina equisetifolia. The soil C and N stocks, dissolved organic carbon ( DOC) and nitrogen
(DON) concentrations, and microbial biomass carbon (MBC) and nitrogen (MBN) concentrations were measured after one
year of organic matter treatment. The results showed no significant difference in the soil C and N stocks among the three
plantations. However, significant difference was observed in the labile carbon and nitrogen components, C. equisetifolia soil
showing significantly higher DOC than A. aulacocarpa soil, A. aulacocarpa soil showing significantly higher DON than E.
urophylla X E. grandis hybrid and C. equisetifolia soil, and E. urophylla x E. grandis hybrid soil showing significantly
higher MBN than A. aulacocarpa and C. equisetifolia soil. Changes in the above- and below-ground C input significantly
affected the soil C and N pools, depending on the tree species. Litter removal decreased soil C stocks of A. aulacocarpa and
C. equisetifolia by 38.0 and 25.1% , respectively, and the soil N stocks of A. aulacocarpa and C. equisetifolia by 12.9 and
12.5% , respectively. Furthermore, litter removal significantly decreased the soil DOC by 37.5, 30.6, and 52.9; MBC by
31.0, 56.9, and 29.7; and MBN by 50.7, 34.9, 42.2 of E. urophylla X E. grandis hybrids, A. aulacocarpa, and C.
equisetifolia , respectively. However, the root exclusion decreased only the soil MBC of E. urophylla X E. grandis hybrids
and A. aulacocarpa by 57.7 and 15.4%, respectively. Regression analysis indicated that the soil DOC and MBC were
positively correlated with the soil C stocks, while accounting for 47.7 and 57.7% of the variations in soil C stocks. In
conclusion, our study suggested that the tree species regulate their soil C and N pools through the effects of the above- and

below-ground inputs on soil DOC, DON, MBC and MBN.

Key Words: soil carbon and nitrogen stocks; soil dissolved organic carbon and nitrogen; soil microbial biomass carbon and

nitrogen ; root exclusion; litter removal ; sandy coastal area
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FEAE TR AR H T ARMAE S RGO R A AR FREE R 17 (5 B 25 B A5 AR, S B0 ARbR 11 U
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AR ABIE,

TP TR S R G2 il A EAE R RS PRI M 8 , o BB IR AR IE 5 N R R AR S R 5
FAAEARR 22 5, AR AE 1 WP VD M A BR8N TR 25 R G035 43 TARHIE IO W9 e 1, JHC 48 SRk P A
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YN - SR BAG IR S BR e R A RO 398034 0 B B % ( Microbial biomass carbon and nitrogen , MBC
and MBN) F1A] %5 1445 HL%k & ( Dissolved organic carbon and nitrogen, DOC and DON ) J& 4 ek &% H 5 A8 21 47
Xt 49 1 N7 b BELA o B e R T T AR A e e i A = R R R R R A
B ISR bR . it , PEHCRE Jr IRV 1 3 A ARSI AP AR R O B 4l 1R L BRI VE Y R R
HRZ X BRAL SR PR ST e VD AN [F] N TARAE S R 40 - S e AU ot | TV A DL L Tl A B i e RO 5 40
FIRR 22 0 A e 7, DA A 6 i VD o N T AR AE S RS ZE A R IR 5% |

1 RIS R

RIS AL TR A K AR KRES A B9 A3 (119°68'E,25°96'N) |, ARl ZR 16 , i B SV BT Vg v 1k 2 XL fk
IR AZ R, AR F-44 Sl 19.2°C , fie i Ul 35°C , IR AR 0°C |, IR AL 72.3% , AF /K & 1200—1800 mm , 4F
H f# 2000—2300 h, KR 5—13 m M 330 8 il XUAR VD £, R8I0 77 25 (oK BE 1R, KR
RARFAREA D, MR W W B A 52, (Lantana camara Linn.) | 15 (Imperata cylindrical Linn.) 5%
( Rubus parvifolius L.) K& ( Cirsium japonicum Fisch. ex DC.) 453 %% ( Rosa bracteata Wendl.) 55

2 MIRAE

2.1 KERCREE

DIV M I B A ( Eucalyptus urophylla X E. grandis , Euc) S(FEM I (Acacia aulacocarpa Benth.  Aca) |
AR EE ( Casuarina equisetifolia J R Forst & G. Forst. , Cas) N T NI S, KA FARMEN L 1, T 2014
7 H L TERR A TARN 20050 E 4 4> 20 mx20 m A 7R MR R BEALBCE 3 2 mx2 m /N IX /MK S
BIMIEES 0.5 m oAy AR BRBENLIX A EAE/ NN BN T 3 Fhab B R pp b BRE A 4 UK. (1) KB F 7%
¥ ( Litter removal ) JRENX N TR TR R R/ NX B 1 m A ESLE N 1 mm E@Eiﬁlﬂﬁ%éﬁdﬁfé%,
(2) EBRHLAR (Root exclusion) , /N PUFHZE 1 m BB JFTEEANEEA 3 J2FLAEN 1 mm BYJE I 9 BB
R A 1A /NX N A K (3) X R (Control ) , 35 A SRAIRES , AE AN T,

2015 4 7 AAERRA/NX P BENLEEEL 3 4~ 8, SR 200 em’ 3R JTHL 0—10 em +2FAR+, T LA ER
DUSE 5 [RE, FHEAR 3.8 em HAFTER/NX N TR LS BE BB 3 4> 50 2R 4R 0—10 em TJ2HEM ¥ HFEIRS)
Je ARV JH 12 N A ARG 43R I 5 KR AR e 2 ma 7 2 0 B S A B 4 1, —
FRoTE T 4CUKFETEIROAE T 3B Wi, — 3R A i 000 0E 3 pH E, — 0 FEmTE R IR T AR
WA, T -3 rT s A Bl RS i, 3 — 3o 1A FAR AT IS B i 0.149 mm 0, JHT0E -4 4 f
WA

F1 3THALIHRERER (EHEAREIR)
Table 1 Survey of the three forest types

—_— AEPR TR
a2 7 L Dﬁin';: y R TR SRR Litter
Forest types Longitude/(°)  Latitude/(°) o y2 Age/a DBH/cm Tree height/m biomass/

(él(hm ) E
(thm™a™")
REH . 119°41'10" E 25°57'53" N 1250 13 14.6+0.3 19.3+0.2 9.88
E. urophylla X E. grandis
A

ﬂ%*ﬁh 119°41'25" E 25°58'05" N 1500 13 10.6+0.7 10.6+0.3 8.53
Acacia aulacocarpa
ENY 0411207 P

119°41'39" E 25°57'33" N 1903 13 11.6+0.6 11.3+£0.5 16.76

Casuarina equisetifolia

2.2 IEEA T A
14 pH {ER A pH iHE , 13820k 2R & BRI A ITTE /1 (Elemental EL MAX CNS analyzer,
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) 5, 3Rk AEE (SCM, Mg/hm®) FIZ&UfifHE (SNM, Mg/hm®) 1A AKX N,

SCM= . SC,B.H, (1)
i=1

SNM= Y SN,B.H, (2)
i=1

Ko n Ry R T 4> E A EH SCAT SN A3 NS | J2 IR SR (%) 2R SR (%) ;B AH 5N i
AT (g/em’) A+ ZEE (em)

FHEAT A LR AR R SR A KR R T Y FE A HLRR 434X ( SHIMADZU TOC-VCPH/CPN
Analyzer, H AR B3 W52 DOC MR, FHIE LI sh /AT (Skala San++, faf 2% ) I % DON ¥R,
2.3 HIERUEYIYE R A

R Py i RCR FH S BB ZE IR 4R T AR A R A AL 53 A7 { ( SHIMADZU TOC-VCPH/CPN
Analyzer, H A H) (A TN $50) WE, HIEHAEY TR AN,

MBC=(C,~Cy) / Ky (3)

it (mg/kg) s Koo MIBZE D IR IR EE R $0(0.45)

TR E Y R R R AR

MBN=(N,-N,,) / K,y (4)

Ao, MBN b HIEHMAE Y EA & & (mg/kg) N WEZEFE R IA LA S &= (mg/ke) , Ny A AR EZZRE S B A L
Ao (mg/kg) s Ky MIZED R AR IEFR$0(0.45)
2.4 BRI S ot

K Excel 2003 I SPSS statistics 17.0 X547 AL BEFISE 134T, OriginPro 9.0 228, RAFRRZE Jr 2=
53H7 (One-way ANOVA) b4 [F]—HR 53 ANl b B IH] 4- 33845 Fa bR (19 25 57 S48 ) 7 22 o L A8 0 B R e/ s
P 3% 2% 579 (Least-Significant Difference, LSD)#;5;, “K F Pearson #H ¢ R 5050 B 1 8wk 0 45 46 br 5 B AL M
Z I B AH DG

3 HBRE5S

3.1 S AN TR BT £ 3em & i

3 PN TR - 0 R 25 52 AN 3, 3B e R/ NI BN BUIEAH S S AR B> B B, AU i K/ R B
RFRE SELIEAR SR E R, L BRAR R FIR 75 P X5 AS [ B b - 498 sk R0 Aih i AR e 2 LL A4 R — 350, R BR YR 7%
Yy I SCFEAR I ARR B 114 KR A 125 % BERE AR LE 23 0 R AR T 38.0% .25.1% , - S8 LA 1 5 6] HERE B A L
ABEAR T 12.9% 12.5% , Horb | R BR I8 75 P00 SCTEAH L A HERR it 52 RNl 20 HE 9 52 i 58 18 257K F (P<0.05)
FERIATE PR R BRAR R R B A R A R 0 R 3 3 AN TR R AU U AE 7.41—10.63 ZJH]
)y, RERISIEDIREART 3 A N AR IR AL (B 1),
32 HANTHARFEASHET +HEnT 74 LR 2 AR 1L

AFN T AL 4 DOC & &2 5% W35 (P<0.05) , BERR R AR EY G 3 # T ARLHE DOC 4351/ T 3.
49%—37.4% 30.6%—52.9% , Horf, LERIAIEYINT 3 AHFD L3 DOC & & 1) 52 3535 8 B /K- (P<0.05)
ANFEAEER  SIEA BN TAREHE DOC B K /NEBUA X B> ZBRIATE P> 48, Hodx 2 AW a4 2 B A Xt R
>R A >KBRAED (K 2)

3 RPN TR SO B RIARR B -4 DON ity i & & TREM, 2l 4.2 £5.2.6 fif, KRR A
X SUHEAH SRR RR 5 18 DON 75 i A5 M K T 2 BR YA 3 W Rt L sz ey, L rf S BRAR R 0 3548 8 T S IR
13 DON & (P<0.05) ,2 Fab¥ix B E A B3R A A LA mMARE, (K 2) |
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1 3MAIKFAELETLERRESE
Fig.1 Soil carbon and nitrogen stocks under different treatments of three plantations
Euc: BEM Eucalyptus urophylla x E. grandis;Aca : ZL3EF I Acacia aulacocarpa; Cas: KRB Casuarina equisetifolia ; & HIH R RS F1EZFm
[F)— AN ) b B i) 22 S S 37 ( P<0.05 ), R H BUAR R) /NG 5B e A [R] b BEORS [ Y b ] 28 5 .35 (P<0.05) 5 MEZRFRARELR (N=4)

3.3 B ANTMHARFEALBET +ERE YRk 2 i 2s 1L

AR TA MBC 22 55 R B3, RERIATE YN LBRAR RIFEAL T 118 MBC &, Hod  LBRIAVE Y
FIEALT 3 AR 14 MBC F i, BBRIR R RN T R E A MACEA I 11 MBC & (&13),

FEE 5 MBN % i .35 5 T SO AR ST (P<0.05) , 70 Bl 2 3.81 £ . 2.25 8, Ab B A [ bt
P S M AN — 350, 25 BRAR 2 AR 75 W BB AIC R B A RN S AR I 38 MBN 553, Hov S B8 e 1) 52 g ik 81
FIKW-(P<0.05) , AT REMMITAHMIE, 2R REAMEE -5 MBN & &6 e i, (HIEA B3, 25k
PR 03 AR T RS 13 MBN 58 (P<0.05) (&1 3) . Jr 2240 Mr i, i AN kb B %5 + 32 DOC  DON |
MBC MBN & 3577 A= i I 35 52 0 ( P<0.01)
3.4 3 pH (IR A BUE YRR A Z B R

AT MI A (2 2) , 458 pH Sl MA HLA R 9 00 B B 35 R 56 (P<0.01) ATl (35 1F
HHIE(P<0.01) , 3 DOC il MBC ¥J5 + Rk fff it &t 8 IE M (P<0.05) (H R AU G R 5 AT A E W
Z TG E WA SEE . MR (B 4) , +3E DOC Fil MBC 43551 6 0% i e + S B fi 12 28 AL 1Y 47.7% il
57.7%.
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2 3IMAIMRELETLETAEENR ELE
Fig.2 DOC and DON contents in different plantation soils
Euc: BB Eucalyptus urophylla X E. grandis;Aca ; 8UIEH I Acacia aulacocarpa; Cas: KJKE Casuarina equisetifolia ; 4 UM R K S FH:30R
(5 — R b AN [ Ak ] 22 55 2 35 ( P<0.05 ), o B[Rl /NG 2 A TR ALk BEAS TR A o 11 2 57 35 ( P<0.05 ) s BEAR IR ARIEDR (V= 4)

21 -

Ba Ab
0F T VAR Ba
E) 0 &k R T B ERtS
W 00 PRIGE r >, —
< / = I5F
I § L ABa it ‘g 12k
ﬁ 2 40 7; { ﬁ 2
£ 5 y = % 9t Bb 2P e
5_&@ 2 30 A Aa % 2 Ba
o <
@ % 6 Aa
5 20t & A2 Aq
= E A
5 — 3 N a
n 10 3
0 0
Euc Aca Cas Euc Aca Cas
432 Forest types

B3 3#HAIMRAELETLEMENER RS
Fig.3 MBC and MBN contents in different plantation soils
Euc: BE¥ Eucalyptus urophylla x E. grandis;Aca : ZL3EHF I Acacia aulacocarpa; Cas: KRB Casuarina equisetifolia ; & HIH R RS F1EFm
[F)— AN ) b B i) ) 25 5 S35 (P<0.05) , oAt BUATTIR] /NG “F R 3 [R) R Ak RS [RIA Ao 2 ] 22 e 835 ( P<0.05) s B AR ORI IR (N=4)

F2 1 pHE.TERENMEMEREZ BREXES T

Table 2 Correlation coefficients among active organic carbon, nitrogen and other soil factor

WiH Items pH CS NS DoC DON MBC MBN
pH 1
cs 0.350 1
NS -0.048 0.753* 1
DOC 0.074 0.690* 0.512 1
DON -0.748* -0.095 0.093 -0.203 1
MBC 0.181 0.759* 0.471 0.488 * -0.210 1
MBN 0.571" 0.354 -0.142 0.437* -0.552* 0.491* 1

CS . Bfi# i Carbon stock ; NS: & fif i Nitrogen stock ; DOC; 1] ¥ PE A HLBK Dissolved organic carbon; DON . ] %5 A ML A, Dissolved organic
nitrogen ; MBC ; ff{2E ) 55 Microbial biomass carbon; MBN ; f#/E 4 5% Microbial biomass nitrogen; * FE/RFE 0.05 K (CBUM ) I 3 HH &
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6.5 6.5 —
y=10.0688x + 3.5582 y=0.0411x + 3.4809
2 = 0.4765 . 2 =0.5766 -
60  P=0.040 . - 6.0 - P=0.018 u
E
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2
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8 a5t
3
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35 1 1 1 1 1 ] 35 1 1 1 1 1
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B4 TEBMEESTEVMAEENRNMENERNXR

Fig.4 Relationships between soil carbon stock and soil dissolved organic carbon and microbial biomass carbon

4 ig
4.1 BEFPIAL BT P T D L S A B )

ASBFFE Y U T VD b - 3B U Y FE 4 50 5.30—6.08 Mg/hm® il 0.52—0.62 Mg/hm?, 15 58 {2 4
S0 AR AR BN AR ) 38 [ 1 SV 96 B PR X S A B 5 2 SR — B (R AR T P e AR AR A
FURERE CLLLT ™ 355 AR ™), 22 5 R D AP RPUE Y R e b A B
PEVRL L 92.1%—93.3% , MELIE I HDRLZEFY 20 VD HBiR BB Ve (RK R IERE 155 , H 48P 0 35 50 45 5 bk
WIS, 3 A LB & AR

3 PPN TARB R AR M A N AR ARG E 5 3, S0 S 2% A R sl e RIS S5 R -1 — 3L,
N[V i) - SRR 1) 22 5 R TR 1R ARkt - A o = S o - R A A B R A LA
T AR WS AR 536 00 bt (P IR S 27 ARAIF 5 vl A o ] - 3 e R B 2 S S T IR b L A AP Y R
B AR AR S e A AL R R EEE R WHR N XA AR R AR R R B 3 BN TARAR R
APy 2 S AW AR (A AR R A i 2 S AN W) B T R S B AR AU B 25 e AN W Y L DL (E R AR
FAEY R AR TR TR AL R SEAE b PRHOAS ) B Ao - 3 ik Ui 22 S A 3 ) ELAR it R A o i —
AARTE . ENASE TR i A T 2O -3 B0 52 5 T RIESE A AR 2 | A Hh 4 -3k O R BR TR 75 )
122 BRAR R (A 13 25 AN — 2 Park I Matzner ™ 748 Bavaria ARMBFIESE R LW, LIRIIEY 2 45,
S M DUR AT IR 2o+ 50 4 A U2 s AU i 2 AR T 8.9% 1 13.9% ; Wang %512/ X
Hh [ Pl O LR BRI S R B, AR R T 1 4R, A AL T HIEAR T 8.5% 71 0.5% , 2R 3 K
1% 9.2% F1 3.7% ; Wan 25" %t 7 #4H7 42 K ( Cunninghamia lanceolata (Lamb.) Hook.) FIK & HE ( Mytilaria
laosensis Lec.) (5T 45 R TR LBRIZARFOK EHE R IE M LR HAR R 10 M JE, LS Em AN AT L
Tk TR b i A 5 200k T SRR Ui e 1 s e RS [ S B AR AR AR 28 R G0 S, AR A B IS ] | -
SFA RS AL S A5 . ABEGE D USRI AT 1 4R JS 3 A N AR - ek A i 0 A Al I
T IR R RITEEE VD N TR S R GErh, P P M AR A T3 LT A S BORIE, 2 + 0
B R AR SR G, o iy b R U B T A RIS SR B AR AR MR v X e S ik Ui e )52 i) LR
PRI A AE 22 5, AESE T, LIRS 22 7 AN 38 A BRI [R]AH W) |, AS [R5 23 Jo e 3 A0 1) 22 5 7 g
FH3 AN TR A SRR U S X AN TR Bt A 7 X g AN — 5, A ol 8 7 ) o ik o 3 3 IR SUEAH T > B
Fkle> ARREE 2 JRVE 0 0 e 3 10 22 5 1T R 25 R URVE ) SO 8 e fh it b S5 IR IR SR A
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4.2 B RIAL SRS v VD b A S AT VAR A HILJBT A S

- SR PR JR AT 8 ks i i A T O A 2N R G I S W A ] N S AR B IR IR A AL
ViR 3 80U TP BR3P 2 G, XoF S A8 T it 9% o 7 2658 A R, T LA A WA AN [+ Btk i A 7 =X - B 2R
JERFEIR S S 43T 2 U A T A L S A e 2 ) B S AR SE M . 3 Fh N T AR 14 DOC M
DON JFAAE 1 35 25 5 RRREL DOC 7 i i 35 /5 T ELA RN SCIEAR L, — Mk Ry, 7 30 A % ) R 9 o 1 e
DOC Y EZIE AR E N TAAF 4 i 2 R E A R SCIER Y 1.7 5 .2.0 4%, PRk rT oA kA b ot + 45
DOC Y5 M 3= 238 2 X6 U8 7 4 e ) R 4R S B, SO AR SRR R 3 12388 DON % i B 35 1 TR B AR, BUIEAH
JERIAC JBR B 27 Ja8 7 [36] BB Ao | AR P S AR R T P DA T 2 b i e A R 3 - R R 5 i, X T R 1
DON & i T R E MY A

ZERAR RN W) 0 e LIRSS B BRI YR B E AR BOEAR L R 13 DOC
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