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Abstract: The mechanisms underlying the low productivity,low biomass,and low nutrient availability ohserved
previously in the degraded site;and the rate of rehabilitation for the degraded forest. In order to achieve the
objectives ahove,an experiment was established in a MAB reserve of subtropical China in May,1990. The ex-
periment was a paired-plot design, with 20 replicates. Each pair consisted of a treatment(continued harvest)
and control(no harvest)plot,10 mX 10 m in size,and surrounded by a 10 m wide buffer strip. In the treatment
plots,local people continued to harvest litter and understory according to local practice (about 2~3 times a
yvear)from the beginning of the experiment in May,1990. The harvesting according to local practice occurred
during the period 1990~1995 after which time it was stopped. Control plots were protected from any harves-
ting. Each plot of a pair was similar in soil, slope, aspect and elevation to its matched plot.

Total P and available P of the soil varied significantly depending on forest and season. Overall,total P and
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available P concentrations ranked as follows: MEBF >>MF>>PF(forest) ; summer>> winter>>spring > fall(sea-

son)for total P,and fall> spring> winter>> summer ( season) for available P. In addition to significant main

effects, interactions of forest and season for total P and available P concentrations were also significant. Har-

vesting understory and litter had significant effects on soil available P but not on total P of the soil in the pine

forest during the studied period of 1990 to 1998. At the beginning of the study(May,1990) , there was no sig-

nificant difference in soil total P and available P concentrations between treatment(harvesting understory and

litter according to practice of local people)and control(no harvest) plots. After treating for 7 years, although

there was still no significant difference in soil total P concentrations between treatment and control plots,con-

centration of available P was significantly higher in control plots than that in treatment plots, indicating that

the site fertility in control plots had been enhanced after stopping harvesting. The results of this study also

suggested that successful rehabilitation of soil P availability on severely degraded lands was possible,as long as

harvesting of understory and litter was removed.
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THMES RSB H 28 ™ & (Daily, 1995;
FAO,1996; Zhang %,2000; FAO,2001). H#, %
HESRRBL, EEYEREK. FARBILUR
EMERERKRENEZNE B LR E SR
(Daily, 1995; Dobson %, 1997; Hooper %, 1997;
Zhang % ,2000; FAO, 2001; %1 B %, 2002; 38 1% &
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2003; B yLBA % ,2004a;2004b),
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25 %

B 1927 mm, K 75% 45 ML 3~8 B, 12~2
HALL 6%, ERHMHEIBER 80, EVHEE
#2144 C,BAR U AYMEAA T A WFYR
FEAY R 12.6 "CH1 28.0 "C(ERBINEE,1982).

R R E 4 1100 hm?, Hrh 43 A fE Mg 4K 250
~300 m FBREE MM KA G 20%, o i EER
200 m EHBRAAARA L 50%,fE 50~200 m ) 5
BMML & 20 % (FE I 5F,1986), X E S
HAHERPEHELOR REETE.CENES
FHRPHL. 2B TERAFERRENHEARLER, B
THANTHMEM D ENnE LR R ARTH
SRIE AR A U 2 R A0 £ R L IR S AR ARIR 4R

70a, BTEXHKSHAERFPRENK, BERTE
L H 1956 ERIRPRERLZFANT®H. BE
MARATHET 1930 #5H  AEEKBZARN
EHTHR(GEAREAZDRARTE . Bt &
AR TR BB B A 1 S A S S RS T
AEX=FHERRXRBIHELEER(EFRE,
1982 ;Mo %£,2003),

& R W 5k M MR 4E BE (Custanopsis chinen-
s5is) A AR (Schima superba) . B 7% & (Cryptocarya
chinensi )BTk, MEEE WF HEFEH . EHE
VEHEWIT AR BFAINLEE, i
AR EXGAR EHHYZ. ZAEYHTIEEAR

X1 SHUSELKBEZIHNERNESRAMH LHBASRCFYE, fRERD
Table 1 Soil properties in pine(PF), mixed(MF)and monsoon evergreen broadleal( MEBF)
forests of Dinghushan in subtropical China(mean,SE in parenthesis) !

— . 7 A
iﬁ?{s%pe Sc_;ii:l%eifth (ﬁglr%c Tiarl\IN w)‘éij'wtt p]Zvaue Bulkﬁdisity Nrfjoi]ft;iie

: (cm) matter( %) (%) (g cm®) content( %)
S E#H PF 0~20 2.73(0.17) 0.09(0.01) 16.79(0.94) 4,03(0.02) 1.41(0.040) 24.90(1. 10
B3 % MF 0~20 3.45 (0,35 0,10 (0.01) 18.90 (0.97) 3.86 (0,02 1,30(0.04) 25.97(0.9D)
F R H &bk MEBF 0~20 5.35 (0.58) 0,19 (0.01> 15.91 (0.86) 3,79 (0.06) 1.21 (0.03) 38,57 (1.19

Y31 B 3 #k Cited from reference(Mo et ul. ,2003). MEBF; Monsoon evergreen broadleaf forest 2 R ¥ 43 j 0 4k .

REAHYM PO BB AEREY. TABEEHE
FE AR BREFRHE(Cryptocarya concin-
na) IEET (Machilus chinensis) R H R, H
CERMAFEA. BB B (Calamus rhabdocla-
dus), B & W (Ardisia quinquegona ) ¥ B B
(Hemigramma decurrens) S ( T4 5 %,1982; Mo
%,2003),

BEMBEEMERE, XT48R 4 2. A
DILALE . EEMMEDER AR HE. KRR
FoHE AR BB L 10 8988 (Lindera metcal fiana ) #
KEAR (Homalium cochinchinense) %, #EAK 1 2,
VAFH Y FE AR Bk 2 18 ( Rhodom yrtus tomentosa ) 5 4f
o, BAREA1E, UTEHE (Dicranopteris lin-
earis var. dichotoma) T B35 B (Gahnia tristis)
FRPDEAAEFEEEMG B (EHEFEE,1982; Mo
% 2003),

DRMMAERELDEmMM AN E, BT
F 3 BEEW (Eucalyptus robusta) K& 258 70 a.
ERMEFANTHRUEREDMR TR, S§F 2~
3V Z G EMMB B E, R EHEE, T A
N—EHEMERT ERTEEY GRAEZKEUT
BRODENMERIMIEAR EAL RBRAEEY) BH

., RTERMEELSSE B (Rhodomyrtus to-
mentosa ). 75 H ( Dicranopteris linearis ). T £
(Melastoma sanguineum ), 5 ¥ ( Baeckea frutes-
cens) ¥ F (EHZESF, 19825 Mo %,2003),

ENFFRRAMHRERNOEE IR E, L BN
TR, L EBBHEB0~90 em), W MAEER A
AW s, LEARARE IR L EEERY, — &
f£30~60 cm Z ), S EMMKERYEE R HD
e LEBUAHOEMSAE, T ERK, —RABT
30 em( 5%, 1982; Mo %,2003),
1.2 KRGt

AT PEWERIART ZMEEYLX AR THE
Z T LR BEHERT A 5 e, E T B RA MR b SR R YT LG
B (paired-plot) i1, £ F 20 38 7, G Xt di &b
BRFUREEZEDIRTREIDERBRFCR
AT RENE S S — DR BT H
HAHK 10 mX10 m, FEA 10 m FHEHH. [
—XTEIPIANEE T 3 MR RIS B SR 1
TR {BL, B 3% B A P S4B R 30°, I/ R K 43 Bl
J726.5°%0 34.5°, AKX Z H (1990 4 5 O H
1993 5 5, 4 ERELEH AR MITH
RBEZETRBAREDORT EEHCEBE 2~3
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R),1995 FE B E — K, G —HEA EUHE
. TEAR TP EE Hb W) 2% (b {77 A 8 15 35 (Brown %,
1995; Mo %5,1995) (& 1,2).

- O# T & Understory
O &Y Litter
W 53t Total

O = N W b

TR RIETES (thn ?)
Understory and litter

1990 1991 1992 1993 1995
F Year

B 1 1990~1995 4F 44 (8] 4b BB 4 b
KT REMREDRERHED
Fig. 1 Dynamic of understory and litter harvested

in the treatment plots during 1990~1995V
DB CERBE LB %, 2004a, Cited from Mo et al. 2004a.

20 r OHTRE Understory
‘T’A O & Litter
0 £ 15 B &3t Total
o ¥
& 5 1.0
ol
= E 0.9
a

<

1990 1991 1992 1993 1995
F Year

B 2 1990~1995 4 Hfa] 4b EAF 1 X WO HR
HTEMBEDMERGEN P &Y
Fig. 2 Dynamic of P 1 moved by harvesting understory
and litter in the treatment plots during 1990~1995Y

D3| B 3CHR BT %,2004b, Cited from Mo et al. 2004b.

L3RR ENLE

1990 £ 5 R, ES MM RN T HY
B B N BURE e CH P — SRR 7 P ), AR i
TEWANHET A . EERFFHIRHE S AR 3L
BMEHFEO~100 cm)  H L MER, B MRS
ANEE S (20 XPREJT 3L 200 MEER D . 43 BT 1997 4
6 HOARI2HM 1998 F 3 A, ELEMMAHIE
B ERAEEEREERE R 0~20 cm);; TEFI LR £
U7 B VB A8 4R A 2 XL B 4% ] R 3t 1 LA (R RE B T
FEATHE BN I TE | HEHB IR 200 M ) (BEE IR
BERHO0~20cm), XHFEHLNE BRFHKRR
HREA-FEXMAHRBENEFTETEW. X

RE AR E BRI R PR AL 3 H 2 5 7Y
5, mIEL4XE

PrA IR RTE RS, SIENTE 40 CTHIRA
HLEEE, BEFE . 2 mm FLA2 Y W7 8, LA
1% 447 (Anderson %,1989), RE. B PHERLE
SRS RS P — #4105 CHEEE,
Rk HEERREARUO/NG C)lH—EESR
. BRSTHIREHEAR, A4 KR5S
TR (Scott 55, 1989), MM BN WKEM L &8
(Luh Huang %,1985). HHLE M pH R R+
58 BT R FR Ak 4 17 ) BT 5 1) % B0 O 8 0 5 (g
WA, 1978), W pHENRS 1 K
KAt KCL B4, iR WE; A3 P B H,F-HCl
B HEMLLENE. AN LITERL 105
CHENBAE,
1.4 it 34

KR T2 45 (ANOV A) # 3 71 [7] 4k 54 8] F1
EHEEREFME, LA E LT E RSN
MEEME. RE,FH SPSS # {414 Duncan ZH &
30 B A0 B0 4R 47 FOAL 35 B M 1A, LA R B R IR AR 4 1)
MESEEN.

2 EREHA

2.1 TEEBEAHER

RIR, T RAVEMEASEAES P
B RN o 2 RUR S b AR > IR AR > R P #E
W(BREMMO SR (ZERMA, pH AN 5
ZHR R AL B (T RO > RIPREH(T
RO > BAHR S ERE B MM BRI LR
EHER, BRI EEMAN R R, SIEAER
R AR,
2.2 THEH

MEMEDX L RLBERENTHEFREE
B R W (p<<0. 001, & 3,4), FARIZMLLE, +HESL
Bevk BE LA E K% 2 M0 ARE B (257, 96 4 10. 61
mg/kg) , Kk RIB A H (166, 934 5. 52 mg/kg) » B
ATV (140. 16 +-4. 42 mg/kg), A EH &
BHEBEKT (p<0,001,8 3), EHEHLE,S
ENH PR EAR L Z2MT KANEIFFE: '
FES>RESHEESKEE 1), W E&HB ST
MITESTERRYA, FWX A HRR L ELHER
BB R & MFm (p<<0.01).
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B3 DR EZAREN S XUR S M AR (= RO
+HEBMAMB LR CFHELRER
Fig. 3 Comparison of soil total P and available P
among pine, mixed and mosoon evergreen

broadleaf (MEBF) forests (Mean+ SE)
AR F5 4 5 Fm A ZEMAE E R B ¥ Different letters above

the columns indicate significant difference among forests

(Duncan's multiple range test; p < 0.01)

BN B ER X REBIRE LR
HREWTHEMER(P=0.036,8 4), BIAEXT 1+ 5]
EHMEENEUREZTARMR; KETHX L
EBREAZMBERE AR A, fn, REE
EZWHRANENEFEHHSBIK>DREIMK
(B 3),BAEFEX MR B L ELBHEENLE
Rk K .1.80.1.17 1 1. 00, FEA M) % .2. 05,1. 23
MLOOGHEXEN);EENFEEHTKL.£F
SESSHEESHKE BERIHAN AE>L£FE>
ESSHKB(ZHXMREBEXFEENRTE,.BE
REGAMTHKERZS5XE A2 5%8F 5% 5%
EYURBEINRELAZMESZZHELEEZERNH
R EZHRYFELENHER (p<0.001,E 4).
2.3 1B

5B ) A ALEL B A LA b 7 B H A
SRS MEMBN L REUBEENTHBER
BEEREM(p<0.001,E 3,4), AFRZEMKILE,
3R R B TR RE LA 3 XL R R AR (4. 22
1+0. 16 mg/kg, & 3), KK ZE (4. 0940, 22
mg/kg) , WA SR (L 7550, 19 mg/ke),

Z1 Seasons

B 4 T RANAK IR 3R A 28 XU £ 0 I K (2 AR 1+ 28
LHHARBHZ TR CEFYELRER
Fig. 4 Comparison of soil total P and available P among

different seasons for pine, mixed and mosoon evergreen

broadleaf (MEBF) forests (Mean+ SE)

R ZRNEEETKSEXHKEEZERAEE.BE
MNMBEESTIEMMA(Pp<0.001), RAZFH
B, SR LA RE SR E N KDL T 528
RENHER . EXEHN. KESEESLESHFS
(E 4,

XX Z R RRBRMHET T ESTRA.ERE
GRMAMBETHBEARS O L RERBEENST
HEUHREE(FTARE p EH2 5K 0. 452
0.156) (HEEMMKM + WAYBEEMNELA EF
METHZAES ERKEEREZZRLEEE
FHMP>0.199) , KR A EVRIHFEE ENE
F(p<0.00D) , HR/NEHIFH KESHESESK
E>HE(ED.

MEVFI A5 3T 4 3R A B E RN T Rt 2
HEENZEME M (p<0.001, & 4), BIAARY X + 1%
AHBEENZMREZTARMR LN+
BHEMBOZWERTRARTEL, S, ELS
TREMBREE ZMARBB KNG RIF R 2
R SR> B H > SREMK, R, AKEN
AR T KUK R > S EMAR(E O
B EERMHRN KES>ESISKESHEE B
BEKR BN =KEZ>SHESEXBHESY),
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24BN K TEMEAENEHINIREAKI BTN
BB R M

ARBFFIAET (1990 £ 5 A), T EABMAR
BMUYEARPALESBEANZERYFEE (2B
p=0.558; BR B p=0.911,E 5), 2 LEEHR
BE.RPEMMBEETH TR R EMLELSF
WHEBREZ BN+ SEN, RAREMEE £
A E A KA NEEFEREE D4R
0.883.0.079.0. 974 #1 0. 573, Bk K 0. 856), R
m, TEANBREENBEZTHRA MR FH
BTAESw, AER AR NMENTHERLXAE
EFXF(CEKBAZENH p 5514 0.187.0. 125,
FANML p<0.01, 24 K p<<0.01,F 5, X
ALK, RIPEHAEEEA N TIREHEY ToHE
FTHACEE B ARMRERE T R E, NTE
TRAUBAKTEDRE.

a 5 O {R3P “ontrol

o 4 W 41 Treatment

553

=i

o2

>

R

20

RN

T 05~ 03~ 06~ 09~ 12-

1990 1998 1997 1997 1997

300 r O {®#F Control

a 250 ., ® 43 Treatment

T 200 2a 2a

5 < 150

= o

¢ E 100

H 50

o

05- 03- 06~ 09- 12~
1990 1998 1997 1997 1997
FHARTE A%

Samplling date Month-Year)

B5 DEMARY MM E L E 2
MARHPLE CEHE L RER)
KRg. 5 Comparison of soil total P and available P between
control and treatment plots of pine {orest (MeanZ£ SE)

AR FE D HNERAFLLEEE SR Z ¥ Different letters above
the columns indicate significant difference among treatments

(Duncan's multiple range test; p << 0,01)

3

3.1 NAT 5 E e #k 1 SR R /9 %W
— BN, SIEW AR, Pl A= S8

BB AR PR R X TR R HEX AR
FTROFAIREYABRAYARRER D (BT
B4,2000) . SEEM B ARAIE LEL (URRAT
J2 F0 0 78 M5 B AR AR B 7 =X AR P BGE B G
Foa R MRS RE R, KA AN TINES
AR He AR o B K & 59 3% 43, T HL IR X AR
JE A 7= E R L E R, X AR A R RS
ARE EEA K N K, [ 6T R CREKRT
EFE A LR DX 3R o R
FrRE 7 N B R R I A O W R Wy, 2R T S0 A
SRENEYHERAFEFER ELERER S
HIAE K U RFEE S REME IR FEEIT K
7 (YT BA %, 1997 Mo %5, 2003 ; 29T B 45, 20044,
by, HERAF UFERMHEYERREFHTLE
PR (YT BH %5, 2004a,b) M H AR A EZ Y™ £
BEFSALE(EIHE,200). NEHRRER
E2LFENRRE R AZETN LIRS
B U A0 A FEAE M B 4 B VR BE 2 [ AR AR A R
AR ELER RN T BEURKEETES
THRAFRIPEME TAEEY, MAEE LW
M"ERHERTXBEEKFE(E O, LA L#
W XHANTIRE SRR T LEA B
NLEBE 7.
3.2 BUSEMHLBARNHAHREY

HEC I TREREEYMIRTEXRHARNT
MEFHX BB U, B FXMANTHE
HE AR TEZIA ZSEMABE ERHL
(Brown %,1995; Mo %,1995), INAHRERE
THERMHEBERAMBNREENHEY TENR
HREATALEN /2R D, BAHERELD
REWMMAKERE T EE B KEETTUARK
7 AT HEXA BRI E & LRI DBk
MR EFBIERL ARG RS EMRKIER
MRFIZE RUE SRR A SR S AT 8. AT
HERET EFELEAANTHREER REL BB
SERERPSAEABZ N LEENER, BER
B A BB EU B ME S, REE
EAFTH . ARUSEMHK L RERBERETUA
AKER . NARARLTHER I BEALHREE
PG RWH# B IEHTULEHEE D, &
R BXHAIKRB S RICTEMRKEY, B E18 L
A RIAAA] , (BIR A MK 1 A BB (4. 0940, 22
mg/kg) H DR (L, 75+0. 19 mg/kg) B 2. 3 4%,
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