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VMR U & AR B d i A B IR A TR B AR K ) Z AR AR S e L B 22— ) — e, SR H N T
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Effect of forest regeneration on soil phosphorus in mid-subtropical area
PENG Jiangin'*, LIN Chengfang'** , HONG Huibin'**, LIN Weisheng'*, XIONG Decheng'*, YANG Zhirong'*,
YANG Yusheng'*

1 School of Geographical Science, Fujian Normal University, Fuzhou 350007, China
2 Cultivation Base of State Key Laboratory of Humid Subtropical Mountain Ecology, Fuzhou 350007, China

Abstract; To better understand the availability of phosphorus (P) in mid-subtropical forest ecosystems, various forests that
originated from natural tree felling were selected in the Huangkeng work area of the Chenda state-owned forestry farm, and
the effect of different regeneration patterns on soil total, available, and dissolved organic P were studied. The results
indicated that, in the 0—100 cm soil layer, (1) Average soil total P content from highest to lowest was 0.49 + 0.09 g/kg
in the Castanopsis carlesii forest (NF) , 0.35 £ 0.04 g/kg in the mild disturbance forest with natural regeneration (LAR) ,
0.34+0.03 g/kg in the intensive disturbance forest with natural regeneration (HAR), 0.32 = 0.02 g/kg in the Pinus
massoniana plantation (PIM) , and 0.3£0.03 g/kg in the Cunninghamia lancealata plantation. Natural regeneration forests
had higher total P than plantations, and total P for NF was significantly higher than that of the plantations ( P< 0.05). (2)
Average soil available P content (NaHCO,extraction) from highest to lowest was 0.41+0.39 mg/kg for NF, 0.26 + 0.2 mg/
kg for LAR, 0.23 + 0.16 mg/kg for HAR, 0.17 + 0.05 mg/kg for PIM, and 0.13 + 0.06 mg/kg for CUL. Available P of
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LAR was significantly higher than that of plantations (P< 0.05). (3) In the 0—10 cm soil layer, dissolved organic P
content was highest in summer and lowest in winter for every forest type, which was probably caused by seasonal changes in
temperature and precipitation. In the same season, dissolved organic P from NF was significantly higher than that of
plantations ( P< 0.05) , and dissolved organic P is natural regeneration forests was higher than in plantations. Correlation
analysis showed total P, available P, and dissolved organic P were significantly positively correlated with litterfall and soil
organic carbon storage, but had a significant negative correlation with soil bulk density, and exhibited a declining trend with
increasing human disturbance. Total P and available P in the soil profile exhibited characteristics of surface accumulation.
Compared to plantation management, natural forest regeneration was more conducive to storage and transformation of

nutrients, and for the long-term management of the mid-subtropical forests.

Key Words: regeneration method; natural forest; total phosphorus; available phosphorus; dissolved organic phosphorus

% ( Phosphorus , P) JEAH Y E K A BN ERICREZ —, MY I ERBE 2R T 3, + 12 E
ERRGEPIEARMAAE" . HHh el RS AR R R R, UHAERERE X, LR ERA
RCHERRAR, ARG 0 A 28 R G 7 R A R 3R A BRI R 72, H IR I 3 10 S ft it
SEA R R EIOK TSR hR , BRI T AR TR S R R 1 5t 5 AR A= sh A 6, +
HEA AR Ry P TR A A O 158, 2 R R IR o BB KO E AR R AR . A DL
SRR O E LA R 43, X - BT T RAR ) R A R S e, TR R R AR 4 A A ALEE 2w 20%0—
40%"", NaHCO, $2 B i £ 45 55 43 TEHLAA MLBE , A ML R 2 32 2202 T % % A PL#% ( Dissolved Organic
Phosphorus, DOP) , ‘& 5 T LMl A . 3847 HLIE 2 HE A A0HE s 1) 31 R IR, 76 Wl & It I sl [ s
FEE R e A HLBE I E I TE R A BRARA I T RN, AR B 300 e I B B S o B R OMK 14 5
it B

M4, e B 5 R AR R AR B S ] I ARBIER AR, 32 B AN )RR B Y T4, 2 A b A2 R IR BE 5
A H)E 2B T AR PIKAE ( Castanopsis carlesii) iy SEFERN Y B 25 7] I AR 2 T 1) AR 358 388 10 AP #0ey 1
IR <500 m LLF Sk RE AR B 2R R 22—, T LAKAR Sy 32 009 N AR 2 SR R THMRAE 1) 74 b A A K T AR
28 O U TR 2B MR T A R TR, 2B A2 K ( Cunninghamia lanceolata ) N Tk
Ly AN ( Pinus massoniana) N TARA B KBTI 5, WZ BN REHE Rz el o XA A L e 2
AR bR AR A 14 5 =2 A TR SR M, I BB 0 R 8 TR A, A 2 A A DRI s e T B
(N TR S A B BT AR AR 17 sC i) 2 R, AEHGE Zp s R T AR vh i R | ) 3 ISR A Aot B — |
TEARATMRACFNET Al MR G5 ATEE S5 AR AR IR, ARy IR RO N B B R S RS R AR 28 11
AR SR A R SR R MO TR R R S

FI AT X SR AR S IF 9T 32 B TP A AR 2540 S 2k 7= 0 U b 2 e Rk A B 0
Ptk DB R B s S A L) RO RS SR AR AE A5 D TR T KA R SRR BBUA [ T
I RE HESER RS OE , U IRATTER 24 — W, R IAMCRAR S FEAS [RS8 5 XU T8 A 4%
FRARIF IBEFERS R AR 33 v Al A RO ) 22 Al S AT P A AL 09 22795 SRR, AR 7R A 5] B8 7 200
TP B BRAR T IR 2R 0 SE e, A ] I AT R AR T A S AR A BRI AR | T XA XA Bk AE Ak
o~ R R IR A B A 5T 4T T Al

1 HESF®

1.1 AR
I AR AR A — BT BRRBECR B 55T T.IX (26°19'N, 117°36'E) FIA% k% A SR A7 X (26°11'N,
117°28'E) N, SR B 1 BKAHIE , -390k R 300 m, P33 Ry 25°—35° , J@ vy 2 KAk, P30
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N 19.1 °C AR FEK RN 1749 mm ( EBEEHT 3—8 H4)  MIXHEEE N 81% ,4F H BEHHECH 1706 h,

KAl RIRM ( Castanopsis Lanceolata ) 1 F = BT #% Fo % B SRR Y X N, BRA TH A2 190 hm” , 9% 8 0
Py H SRR M DIOREE A R Rl LB BEFR A AT (Schima superba) JEALARZE T (Litsea subcoriace) |
I54 (Radix syzygii) AT (llex pubescens) %5 . M T MBZEEE , I HEUA & AL A B FIGERS R T4, Al
TR RS R 5—8 em,,

WRICEE MO R B 5 N 5341 3 KRR KARRSZ AR BE N TS T R AR I8 AT (29 40 4F ) K Aig 2
JFE TP T B KRR B T AR SRR A2 AR TN S A A TR, T sk B AN [|] A AR A 1 T AN [] 71
SR T A BE AR W) ZAEPERR E | O RIESR A R4 T RAF RO R ARG Bt R AR TP A B Ak
HIKAE RIS P B E AR, 280 A AR A B A, 2 AR M KA ( Castanopsis Lanceolata) | 1E] -
¥4 ( Castanopsis fissa) % . KAFIRETHENNL SRR Ry R I P B R FBRT GIRE >R A 35 3t O BE SR 1 W),
B ARG B A S5 T K S 7 T il o B AR L R L R R A A K BE ( Castanopsis Lanceolata ) | % B BT Ali]
(Malloyus lianus) 55 , AR ZHY W+ 0FEE , A ESE, HE I (Sarcabdra glabra) | 11132 (Alpinia japonica) .
P MR BR (Adianium flabellulaum) S48 FUAR B SLA BIAMBER AT 5, W EE R 5—7 em, £2
ARNTM( Cunninghamia lanceolata ) F1 = FEHA N T HK ( Pinus massoniana ) N&ERIG , 42 K pe 35 708E ML ARIE
BEE M N TAEAR, Mo B2 PR AE 8% 35 2 B 58 ( Tricalysia dubia) B4 (llex pubescens) \#i A%+
( Neolitsea aurata) 55 , N[ HHT 7 2 F M4 S L 1,

F1 A ERFENLERE (0—20 cm) BT FHELREE)
Table 1 Main characteristic and topsoil (0—20 cm) properties of experiment site ( Mean+SD)

MAFZEHY Forest type

P75 Parameters KBERIRME KRB THA KRR THRA  BAANTH RN T
NF {EEEHbR LAR - {25 Hihk HAR CUL PIM
K Altitude/m 315 315 308 301 303
5B Slope 35 28 37 30 35
i Stand age/4F ~200 35 35 36 36
SEXIF 5 Mean tree height/m 11.90 10.80 13.70 18.20 18.40
X 4% Mean DBH/ cm 20.00 14.30 14.90 15.60 16.30
AT Stand density/ (#k/hm?) 1955 3788 2158 2858 1500
AR A= Y1 Fine root biomass/ (kg/m?) 1.20 0.93 0.70 0.77 0.35
4= N Total N/(g/kg") 1.34 1.60 1.22 1.70 1.17
pH(H,0) 4.04+0.25 4.47+0.01 4.42+0.02 4.49+0.16 4.63+0.14

NF KA KRR natural Castanopsis carlesii forest; LAR : KA TP AR T BIAK mild disturbance forest with natural regeneration; HAR : KAifii#
BETHASETHAK intensive disturbance forest with natural regeneration; CUL: 42K A T Mk Cunninghamia lancealata plantation; PIM ; B BB HA A T #k

Pinus massoniana plantation

1.2 REESIE 5k
1.2.1 Rkt

- HEHRE BT 2010 4ERK S &2 2011 AR5 2R 240 i 04 T HURE , ELAARERE ] S F R BORE 9 ) JES (28
H)#E4T . TESMAEAREN (B EA S 3 4 20 mx20 m BEJY) Hhide“S” 80y L AT HURE . THNAZ S
em I HEAEREASRE DT HEAT 22 05 (15—20) IR & BURE TR 1 m, 235128 0—10 em 10—20 cm ,20—40 cm,
40—60 cm ,60—80 cm ,80—100 cm + )2, AT AR E 12 A4 TR G35 B 3SR E ALY 5% A
ERRYEBR, rRING L ARES  BURE 58 IR K AR il ] S50 S AT AR B, S CE T R WA AT B SR K
To KT R —# 4 AT 0.25 mm Fl 2 mm G 375 BCE T4 6 10 SOR A, 20 5100 5 4l A 30w Je
PH {H 5 Hfb

FRBEHL N AR e il ) RO ZEARE ) B b 3, A A 1R 15 A4S 0.5 mx0.5 m 1) 1 mm FLAR I e IR 75
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PICEERE | B i THT 55 20—25 em AKCFRCE , 7E5EH I B HE N G b V6 9, 145 S i s (AL HE A 1
MR ) AL R (CAEF) Fize (228 W /NhERIASE) SRS HE 80°C T ML T 2 18 BT i J5 PR, THAFE Sl 1Y
oK A AR IS Y i
1.2.2 JETT

2 E R HCL0,-H, S0, 7%, FH NaHCO, $2 50U 8500, SRR T L (Ll g . WV I A HLIE FH 22 805 55
i, Bl DOP = TDP-DIP'" | FREL 1.25 g HREMIA 12.5 mL 7K, +RESEEF SRS, 16 25°C 4440 F1H R
IR 348 30 min (150 r/rain) , B E0 (25 °C, 10 min, 10000 v/min) , P E B4R U8,
— A3 VR AH A b 0 A R OB | ) — R UV ICP-AES (Iris advantage ) Il 22 W] 1 S | ol 514
S S A ST B 22 (B A AT A A WL 45 B B0 AR A - YO B I R E e AR & i, RIS
FRAW T,
1.3 #dnab

FIIH SPSS 19.0 Excel 2003 Fl Origin 8.5 #4481t M MVER] . BT AT 88 7E 70 B Z HiT Se i A7 1B 8 53
1K 55 ( Kolmogiriv-Smirnov K55 ) , AR 28 77 22 04T 2 8 HL 8 75 1A W 1) LSD J7 46 B A [A] 38 7 =20 45k 43
TR AR R & DOP 2 W KR E N P=0.05,

2 HREH

2.1 AREFH T LS mrn Atk

KABRIRIR(NF) B R KAE R B T A B8R ( LAR) ARG TP AL B8 Ak (HAR) 2R AT
MR(CUL) FE AN N TAR(PIM) J5 T8 20k & it i A8 an & 1 s ORBERIAMAE S L2 2 & i b e
ML AR EB AR T AT AR, 78 0—10 em 12 NF £z 0 0.48+0.02 g/kg, 43l Eb LAR \HAR ,CUL PIM
1 14.5% 18.7% 31.2%1 33.4% , .3 & T HE & H53 (P <0.05) ,LAR \HAR 43517 (0.41£0.03) g/kg . (0.39
+0.02) g/kg, tb CUL PIM {5, £ 10—20 em )2, NF fz 50 (0.43+0.04) ¢/kg, 73 5| b LAR \HAR ,CUL ,PIM
55 10.4% 16.7% 27.9% 1 20.8% , B3 & T CUL . PIM( P <0.05) ,LAR B3t CUL .PIM & (P <0.05), 7£
20—40 em )2, M ELF NF,LAR 5 (0.36+0.02) g/kg, b CUL(0.3+0.03 g/kg) 1 PIM (0.35+0.02 g/kg) /& .
TE 40—60 cm 2 NF 5t im0 0.62+0.03 g/kg, I W3 & T HE M (P<0.05) , N2 Bibkm F AT AR, 76
60—80 em +JZ , & LAR(0.33+0.02 g/kg) 4, NF(0.39+0.01 g/kg) &3 L H B M5 (P<0.05) , 7E 80—100
em 1)z NF [t CUL #1 PIM 43315 30% 35% , 24 B E W22 7 (P<0.05) , & BUHT AR e N TR (H 22 5
ANBFE(P >0.05),

WA 1 PR &Ry e b Al B 1 R TR NI REAR , NF 7E 40—60 cm 12 525 2 (0.62+0.
03) g/kg, HE R HAE HIERZE (0—10 em) 20 E S, B RBIEFE, B} NF 7E 40—60 cm F1 10—20
em 5SHELEARBEZERIN, HEMyHREZRZESFAEE (P >0.05), % 0—100 cm +2 N, A FEEHT
AN H W88 B R/ NIUF 4 NF(0.49+0.09 g/kg) ,LAR(0.35+0.04 g/kg) ,HAR(0.34+0.03 g/kg) ,PIM
(0.32£0.02 g/kg) ,CUL(0.3£0.03 g/kg) ,NF 3 = T H B M (P<0.05) , Ui W] - 5 vh 2wl & m bl A b T30
588 iR I AR TR
2.2 R[RIBEB 2N A S S AR A

Kl FARMR(NF ) 557 Ry Kl 2 B T AL BB AR ( LAR) RABSR E T4 A2 3 Ak (HAR) B2 A AT
MR(CUL) F1 5 AN TAR(PIM) J&5 3G R0E & i AL an 3k 2 iR NF LI 20 7e 45 1234w T3
EARS, AEBCHT AR LN TR (B 22 5 W MR R 2 M5, 7 0—10 em )2, NF 5 0 (1.2+0.13)
mg/kg, 73|t LAR \HAR .CUL . PIM %5 45.8% .58.3% .83.3% 1 76.7% , . % 0y & T H &M (P<0.05) . 1E
10—20 em 12, LAR(0.28+0.01 mg/kg) #h,NF(0.38+0.06 mg/kg) .35 & T HE & M3 (P<0.05) , AEHE
BN TARE (P >0.05) o 7 20—40 em )2, & PR3 1 584 850 % & Lk NF {%, LAR (0.18+0.06 mg/kg) .
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+ 2 Soil depth/cm

E1 AEEHFARNIELHEE( FHEREE, g/kg)
Fig.1 The total P content for different forest types ( Mean+SD, g/kg)
NF : KAE R IRBK natural Castanopsis carlesii forest; LAR KB B TP A BB mild disturbance forest with natural regeneration; HAR : KAK 3
J T4 A E B bR intensive disturbance forest with natural regeneration; CUL: ¥ A A THk Cunninghamia lancealata plantation; PIM ; B EFA AT,
MK Pinus massoniana plantation ; 8l AR R E F 8k /NE F 0435I FA ] 1 2 A RS FAH R bR 3 AS 7] L2 ) 22 57 25 (n=6)

HAR(0.16+0.05 mg/kg) b CUL(0.12+0.03 mg/kg) \PIM(0.15+0.01 mg/kg) 55, 7E 40—60 cm 12, NF i} 3
ETH B M (P<0.05) , AR F B L T AR (HEA B & 25 (P >0.05) , 7 60—80 cm +)2,PIM %
ik 0.08+0.02 mg/kg, 75 e NF .LAR \HAR .CUL fif 60% .52.9% .55%F11 57.8% , i F & T H & 453 ( P<O0.
05), 7E1JZ 80—100 em,NF(0.17+0.02 mg/kg) L HE M55, PIM 5 AK°H 0.07+£0.03 mg/kg, KT H:
BEMI (P<0.05) , H BRI 2ZEFABE (P >0.05)

%2 AAEFHARNMIBEERHSE (CEHELRMEZE, mg/ke)
Table 2 The available P content for different forest types ( Mean+SD, mg/kg)

+J2/cm KAt RARHR KRR THA KA T AN T AT AR
Soil layer NF {RETHAR LAR PR B AR HAR CUL PIM
0—10 1.2020.13Aa 0.65+0.03Ba 0.56+0.15Ba 0.20+0.17Ca 0.28+0.01Ca
10—20 0.38+0.06Ab 0.28+0.01ABb 0.24+0.32Bb 0.19+0.24Ba 0.20+0.05Bab
20—40 0.28+0.01Abc 0.18+0.06ABbc 0.1620.05Bhe 0.12+0.03Bab 0.15+0.01Bb
40—60 0.23+0.08Ac 0.15+0.10ABc 0.13+0.09ABc 0.10+0.12Bab 0.11+0.04Bb
60—80 0.200.03Ac 0.17+0.10Ac 0.18+0.01ABbc 0.08+0.02Bb 0.19+0.02Aab
80—100 0.17£0.02Ac¢ 0.12+0.03Ac 0.1420.06Ac 0.07+0.03Bb 0.13+0.01Ab

RPAFRRE FoE NGRS FAR I LEA AR FAE AR AR LR M 25 22 (n=6)

3 2 7 , £ MR 7E 48R 2 (0—10 om) A3 85005 & i i, DIORAR R SR MR 550 1.2£0.13 mg/kg, £+
HER 2 (80—100 cm) F A, L PIM 5 fiX 4 0.07+0.03 mg/kg, £k HHEFZE (0—10 cm) 5IR)Z (80—100
em) Z[H] 22 53 5.3 (P<0.05) , Fifi - A TR BE B3 I FEAIL, 52 R RMERAE . 7E 0—100 em T2, HIEA BT
18 B K/IMIUF A . NF (0.41£0.28 mg/kg) -LAR(0.26+0.20 mg/kg) \HAR(0.23+0.16 mg/kg) .PIM(0.17+0.05
mg/kg) \CUL(0.13+0.06 mg/kg) ,NF .3 5 T HEMIF (P<0.05) , B - 3A7 20w & 5 BE Ay T P05 i 1
EHEE S IV SR
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2.3 AFEEFHF DOP S ZETshds

KAHER IR (NF) BB A KA 52 B T A B AR (LAR) Khg a8 B 4 A BB Ak (HAR) KA T
AR (CUL) FIE AN T AR (PIM) J5 Al A HLEE (DOP) & & i ZE 5 284 I I&l 2 fifzs , & k43 143 DOP & &
MFRRNE FK, H RN ERRN R E R TR AZFET (P<0.05) , FR 2R EE MR

35 VANF BRRHLAR EERAHAR BEEHCUL RN PIM
Aa
3.0 -
éﬁ Aa
2 251
3
=
£
i % 2.0 = Ab Ay
@ = Ba
& a Ba
8 2 Ba ==
s 15k R — Abc
2 Bab Abc
S 7. FBab Ac
3 S T Bab o X Be
g o b £ f§ fous éAb ABb
& — N\ o
HHH Bb
— HEHBD
051 HIE HEEN
0.0 i Z
BF HZ *hEE A7
Spring Summer Autumn Wwinter

E 2 DOP SEMEVEN (0—10cm) (FHE+IFEZE, mg/kg)
Fig.2 Seasonal changes of DOP content (0—10cm) (Mean+SD, mg/kg)
FIFRRIRE 58 NG F B4 BIRER B RS R ARG A LR E2ZEF BE (n=6)

K 2 Fios, [7l— 297, NF 358 0] i M A DLk ERSh e 140
(DOP) BEH T AN TAHA(P<0.05) , AEHHr k5 AT £ 30} ——LAR |
MR I Ay TR RS2, 6% NF L 2| i
HE DOP S REREE 4 1.920.02 me/kg, 3% #5 F A THE S ol R e
(P<0.05) 1M LAR(1.82+0.04 mg/kg) WA BHMES S / 1o §j§
(P >0.05). {EEZ NF 1-HE DOP 4 it ik 4 4F 5 5 %" l = S — L E
9(3.07£0.06) mg/kg, I B3 & T HAR(1.54+0.03 mg/ é Lor S 1s
kg) .PIM(1.58+0.07 mg/kg) Fl CUL(1.66+0.06 mg/kg) & 05 )
(P<0.05) 115 LAR(2.66+0.04 mg/kg) 7 A g (P HE HE *E 4%

L Spring Summer Autumn Winter

>0.05) ., 7EFKZE, NF(1.4+0.04 mg/kg) B & T H Bk
Sy, MES AR E (P >0.05) ,HAR(0.98+0.05 mg/kg) B3 AEH#HLEDOP SESHEKENZTHTL

Fig.3 The seasonal variation of different forest soil DOP content

F PIM(1.1+0.06 mg/kg) fik, 7E4 2%, NF(1.21+0.05
mg/kg) B FE T CUL(0.53+0.02 mg/kg) F1 PIM(0.57+
0.03 mg/kg) , A BHTMR A LE N AR HEA B 25 (P >0.05) , —4h, & 4k5r 11 DOP & & Bifi %K
RN TR LS oK T AR L AR N T (F 3)

2.4 TIEEARE AR R SRR IEAE MG PR R OCR

M2 3 7R, BE A T P0G R AR PR 75 W it A DLRRGE i 2 PR AR 3 1R R B K as, 4
PRI R/ IR NF(1155.70 ¢/m?) \LAR(688.10 g/m?) \HAR(687.10 g/m”) .PIM(654.10 g/m*) .CUL
(594.80 g/m*) ; HHEA HLARAH R/ NIUFAKIK R NF(75.67 t/hm*) \LAR(58.38 t/hm®) \PIM(51.76 t/hm?) ,
CUL(50.84 t/hm*) \HAR(50.14 t/hm®) ; 325 8 K /MR K A PIM(1.41+0.02 g/em®) (CUL(1.33£0.05 g/

and precipitation
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em’) LAR(1.32+0.03 g/cm’) , HAR(1.21+0.04 g/cm®) NF(1.12+0.13 g/cm’)

£3 TAAMDLERE BHHREE(0—20 cm) FUAZFWHTN (FHEATEE)
Table 3 The soil bulk density, organic carbon storage (0—20 cm) and litterfall for different forests ( Mean+SD)

sy REERIRAR  REERETIN RESRE TR BAANTHK BT
Forest stands NF PRSI AR LAR RSB HAR CUL PIM

+- 38255 Soil bulk density /(g/cm?) 1.12+0.13 1.32+0.03 1.21+0.04 1.41£0.02 1.33£0.05
SEFTE YR Litterfall/ (g/cm?) 1155.70 688.10 687.70 654.10 594.80

H HUBSA# B organic carbon storage/ (t/hm?) 75.67 58.38 50.14 51.76 50.84

AN [ ARy 8 4l A 800 35 A0l VAT DL &5 1 S AR Vs e | R B SO PILBR A% 2 1) Pearson
ARSI MY 7S | Wil A7 5 &5 B S5 AR A Vs e VA MILBRR i it 1 e 28 A DE A R, 5 A B2 3 AT R (P<
0.05) ; I PMEAT ML A HLER G AR S PEA B35 (3R 4) .

R4 TEeE AUBMTAMENBSELERE FRAEYE GIEBIEE Pearson X RE (n=10)

Table 4  Correlations between soil total phosphorus, available phosphorus, dissolved organic phosphorus and its correspondent annual

Litterfall, soil bulk density, organic carbon storage (n=10)

[HF Parameters 4 (TP) HAWE (AP) A VLBE (DOP)
+ 32 H soil bulk density /( g/cm®) -0.940 ** -0.914** -0.971**

AEPHIE YA annul literfall/ (g/cm?) 0.887 ** 0.927 ** 0.796 *
HHLER B organic carbon storage/ (t/hm?) 0.903 ** 0.916 ** 0.542

# P<0.05; * % P<0.01;TP: Total phosphorus; AP Available phosphorus;DOP : Dissolved Organic Phosphorus

3 e

3.1 ARSI A LR AR

RRMRYA v My e AT BILIR 19 F2 2R UR S AR MR AE 25 3R G ) TR 30 NI RE 18 U 20 (9 T 20 A%, 9 ) VA A 1)
Fror X HER MRAL 1y B T EARE T, AW 5T b R 9 R N D DI i B R R AR R B (3R 3) , HXBRE
SRV RIS IR B, XNT REAR R TORRR SRR AR SRR I, BT AR (R TR 2 U T 4 U1 0
1, TR SEHT AR AR SR i R rh 52 A TS, PR R, 0 A A 5 o — | DT e 04 v )
VRS R ARG b e Al A Rl T A T MR R iR S R AR Y R e 50 AR B Y
SERARML, SRR, T U i S ek A R R IR (3R 4) , RIUIZRARIE 7 ) )ik 8 1 AR
T REE RN H L A Bl A AR O i AR R 2 — B SRR R B, M Rl 2 T
Wy Py MBS L 2 el 5 ARSI, A SIS S/ | R e P 5 A AR 5 i Bt I A O, R
RO 5 B AN [ o 23 52 e B A 50l i AL IR A R R KR 362 13 Al o i R4
210 DXl F SRR 2 S AT RS SR ST A R 2 A L 5N AR AR L, AR AR R AR
ST 5 A A TS Ay PR S AN AR, BT BT R AR AR AR L, PR, FE AR AR S
AR p AR R AR BB AR AR AR S R GE 0 AEHLRN 42 i L A HLSORI IR 20 55 B DT 238 AR AR A
LEFILIRE

HIZE 3 s RBE AR AR LA I T S0 m B E AR ID I B T 9056 B3 i S R a4, 5 R %
B sl AR A R B AR T R R TS A AR R BTG (R 4) . RAME
PR BT SR 1A FhAR Y | el A RO R T R, X 5 X SR 1 OB A P 2 B [ AR EE B T
AR, THFECHHEREE TR REE SRR EUE , 51 T 254 R A a2 4, s m e N P 2857
SroCR M S R

AWFFEEE R R KA R IR LA DLt i LU i (35 3) , A LBkt it 5 il A7 A0l &5
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B REFIEMI(FE4),5 Hou F P ST LE AL, X AT REIE K IR B 5 875 W3R B0t b /K 3 e
JE B N Rkt 32 2 - HE M 4 30 51 - 3 L BTIN B 43 ik 5 R R A O, DT A A AL i it I, Alllison
SRS, A AL S R AR AT R AR 2 REUR (2 5 e MLBE 1L A Bl R I S
1, PR LR & 3 i vT RE A4 e R B R A i, (H Huang 5677 BRI IACH , 76 W2 #GHT AR AR
IR WA R T RERE A ML RS A R MR, (AR 2 IS i A Rtk — oY . 7EFRE AL
TR KVl ANV 2 M RIS s, A HLRR VR B 5 PV VA DL VR B 2 W 1 IR A DG SRR A TE 2
S, A BEAZ MR 25 S | T eI R AR o 2 S s )

3.2 RFEEEH R 4w A0 TR B A RE

PR RoR , I 2w A RERE T2 IR EE I s ) R IR | X Fh R B PR AR T BE R B TAK
G URTE Y R R KR JRTE o i AEABE T RO R U, 1 222 HER IR B IR T Jobbagy
AU M AR R BRI R ZE T 2 B R KL E T TSR 4Y, R E A I v 3 34 15
R N P M EFR, WA R LT e LR Z R A DRI Vi 1 U1 30 J2 5% i AR Ak - 40 4>
W AR SR L E AR ZEF I EEINER . Anderson 25V BFFTIA N | H3EFR I 8] LA B R AL A
FER A KR, HHEMUE YR 3 UTUR SR A AR 14 3 ), B2 4635 0 i S ZOR R, SO H 437501
fffE e, CAMSERW T TS0 TE | B B R 2 MBC MBN Fl MBP 2 £ B 4 J2 7% BE 38 Jon i i
AN, BERBVERFE , H A 30 5 0 ik R B AR R A O BRI R 7 2 L
2SI RE SR M R A /0 . Lin 85" XA [RJAF 8 AR 43 - SRl 22350 08 S, AR R4 80 a (AR 43t 1
JETRBERSIN , ZBivl BE s 1) T34 N sl JCAE Ak M4 A 400 a AOMR G 4l e B Bt 2 VR Btk 285 A, IR1 i A 43
AR T RS L ERE R AE L2 B oA . A AR R A ALY RIS R A 0 E B, AR K T A i i R
R o 25 3]+ 43R03 B it A i i 25 500 L R B 3R Bl R R M RRAE B 32 PR Y ) JE 58 S 4
WS TR E AT — RO AW R TR A G
3.3 R[EIEEH T DOP (95200

AR ANRE 7K 5 Wil AR ST A ALBE (DOP ) = AR BN R Z — . WF9E R, & ko 1
DOP it WEFHIE it 5, H R RN F L FEINI G, 5 b 7 Hy b DS TRR R K 0 277 A8 Ak — 3 (1
3) , RUIRFIFEACGE 0 11 DOP W E N RZ —, [N, ARV, B3+t Dop S m THE S
W, ATRESZ A MU Ak I 52 mi ) BRI ket A o B A T Sl R I e 0, LA IR
FIE K I 2900 W de 57 G A Ol + AT LB & 1 5 R K i A ML & i % B R A G, Tipping
UM R E 1D DOC W R TA S, MoK B R ML EEREZ —,

FERMAES RGN, 3 DOP & R FRAZ 218 RIS TR B IR H4h , sz BN Z R AN
Moy 145 DOP 5 + 425 F AR YRS Y i Pearson FHOC/MT /R, 13 DOP & 5 HIEAHEE B E AL, 5
PR YL 0 IE A OC (R 4) o ZEKRRE R SRR rh Bl Ak T8 B2 R 5 MR A3 7 i U5 0l /D B 438
AR L AR 22 | AT B S EOKRE R SR MK DOP 28 i T A TR, AR B M N TR A 2
JEA , Frizano %5 fF 53 & B, W b ZR AT B 5 A WLl LT, 7 0 7 40 (4 VAL S v - A ML 1) 3=

4 it

WFFER I, A B BRobK Al A RO AT SRR AL, S R T U5 B A e o B R AR A
o RRMREIITE VAL | A TR LR it ik )N TR] S ARk b Sl AT A5l 5 B R R AT B 5 B 2
S EZNER, BT A YU 1 A 2 R R 1 A s, RIS N TS AR L, SR
MR FRAR G 07 A H T LB R 8T
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