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Abstract: Evergreen broad-leaved forest ( EBLF ), covering a lot of area in China, is the zonal vegetation type in
subtropical area. However, under long-term human disturbances, this forest is shifting to include much more degraded area
dominated by secondary forests, shrub and grassland. Unfortunately, forest nutrients dynamics remain poorly qualified,
despite the growing view that these processes might be extremely important in helping us understand changes of
biogeochemical cycle in the context of the global change (particular in the change of land use) , and shedding light on the

conservation and restoration of EBLF.
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To understand the impacts of the degradation of EBLF on soil carbon and nutrient pools, we chose mature EBLF as the
reference climax forest, and secondary and young evergreen broad-leaved forest, secondary conifer and evergreen broad-
leaved mixed forest, secondary coniferous forest, shrubs and grassland to represent different degradation stages in Tiantong
National Forest Park. After examining soil nutrients and carbon pools, we obtained the following results and conclusions:
(1) Soil total N stocks displayed the following order: mature evergreen broad-leaved forest > secondary and young broad-
leaved forest > shrub > secondary coniferous forest > grassland > secondary conifer and broad-leaved mixed forest; (2)
soil total P is in the order: mature evergreen broad forest > secondary coniferous forest > secondary conifer and broad-
leaved mixed forest > secondary and young broad-leaved forest > grassland > shrub; (3) soil organic carbon is in the
pattern of mature evergreen broad forest > secondary coniferous forest > secondary and young broad-leaved forest > shrub
> grassland > secondary conifer and broad-leaved mixed forest; (4) stock of soil NH, -N displayed an “U” shape in the
series of EBLF degradation; and (5) stock of soil NO, was highest in the grassland than other degraded types, in which
significant differences were not found. These results suggested that soil carbon and nutrients pools decreased gradually
during degradation of EBLF. The mature EBLF can be considered as a major carbon sink and a huge nutrient pools in this

region.

Key Words: evergreen broad-leaved forest; degradation; soil carbon pool; soil nutrient pool
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Fig. 1 Stocks of soil nutrient pools in various degraded types of evergreen broad-leaved forests
BRI R RE) s AR F R REERENES, P <0.05 (Tukey test) ; A: JRFFK Mature forest; B: WA H 4RI 444K
Secondary and young evergreen broad-leaved forest; C: YK 4 %1 FJE 35 HK Secondary conifer and broad-leaved mixed forest; D: {4 #1114k Secondary
conifer forest; E; #EM Shrub; F; #EZ M Grassland; Data are means ( SD) ; Different letters on the column indicate significant differences at P <

0. 05 ( Tukey test)
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BEE S B (ANOVA ,df=5,F =33.06,P < 0.001) M B & +3ER S & (ANOVA,df =5,F =51.69,P <
0.001) B THE, BRBIAMBEZRBERZWA 1b B,

http .//www. ecologica. cn


http://www.cqvip.com

£ 000 http://www.cqvip.com|

21%

1650

uonenSumpe Anisoloy [E00] Ul SJUAMN0P puUE [, (INJEISN] Woly poyioul st q pue Apms siy r st & “10/d jo Joquink XEWHHH LA 4 BT HTLEIIY T o WL HHE qex

sreak om] snyjofuoya00 snqny T wwoy) vyopad suadouving —
st
41245 Sumno-rear) 0 174 vwpad sudouvoyg KoL $0 oOP~0TdS ST~ 0T 0S1 - 0Z1 z + npnpuoyf snyuvosty P m\ mm
Y1 e i nmpLoY snyruvostyy L el I REYEG+ AL
vieu ‘Unoo
oty &N.wa&:\ wem asuauryo wnpwiadoso]
0 8¢ asuauIyd wWnDiado.loT N T 9 -0€~ 0TAS ST~ 0T ob1~0I1 LT + vupadny mdiaqog
uvadny v1diaqo B .
SV B .
182105 [ony] ¥4 20 M quyg W #
9 sndmoouss I wwoo
40 odin 2047 asuautyy wnwyadoso]
]
0 14 pqLadns punyag Jay Ny S -0CIS ST 91 L1 + 1oqo8 snduvsoypry
vuppiossow Sty Y4 H 4
SHENB AT
uiof »Q“. PO MWM "UIUIOD DUDILOSSDU SNUl 18210] SNOIAJIUOY)
0 14 DQeans punyog la 91 0TS ST Sel 09 .
DUDIUOSSDW SNt ﬁkmm ﬂwmﬁkmw &%..E._:w
uoneISULFAI [RINTRU nsafof sisdouvisn) fy 54 ‘wwod pg.Lad ﬁ”“« vMMHE
JIoj pa1osioid uay) 0 14 Dguadns punyg Juh N/ 0T~ S1 oSYAS 01 121 0oL 7S DUNSS + DUDIUOSSDU v..Me mzo‘mew:.ow
pue ‘juswuopueqe vupruossow snuld W 5 ad Y - WA ﬁmwm\wmm_._:w
01 Joud no-reay)
113 aquyd sndiooysry S by ‘unuory 1sajwo sisdo
WHEEH ™ S 4 nsapwd sysdouvisn) Bk 81 083 0z 091 08 -uvisD)  + Dquadns puinyg o0y
[ ad
rep 2= Noall k7] pquadns puntog Jah Ny Bk Iy poAral-peolq usa131949
A Suno pue Lrepuoosg
DUDIUOSSIUL sUld & UIory nqLadns v H
! 1B LT
€ 14 aqu)d sndiooyn] Y4 by 174 0LdS 174 €91 06 ) 241 H;MH WML TR
vQuadns vumysg Jay Ny
sousqumistp wouy . , pupsousiof “UMWHH.EU\M ww . . o o -urtiory nsofinf 159105 ..wﬂ?u&-vnci
Gﬂk \_\ (1] mN ° Vmﬂm N — — uaa. QA O.u:aﬁs
x
pawato] JF¥ X nsoSunf sssdousisn) sisdouvisny) Btk 54 S —
A10181y 20URgIMSI(] q e sar0ads 9a1) JreuImO(] (w )y amsodxy| (o )2dorg (w )epminyy (®)a8y sadfy Anunururoey) sad4) uoneredap
GLEs SedE Y EE Hid g4y % ¥ R735 iy e ik EE2

wury) ‘aduraold Suerfoyz widlsea jo syry ui sjo[d pajIdPs Jo SIHISLINIBILYD PUE JSII0] PIABI-PEOIQ UIIIZIIAI Jo SadA) papeadaq | 9qeL

MHMNHETERY TRHBERET LW

¥

http ; //www. ecologica. cn


http://www.cqvip.com

£ 000 http://www.cqvip.com|

4 13 EIBE 4 WiVE R B X % S i ARR Ao Xt 8RR S R e (O R ) 1651

£2 HRANKFERUMBREREXTNTIRANFIE
Table 2 Stocks of soil nutrient pools in various degraded types of evergreen broad-leaved forests

e T BELR B Total N #% NH; -N W& NO; -N % Total P
Vegetation types Community types (vhm?) (vhm?) (v/hm?) (vhm?)
R G AR

Mature evergreen ki 12.13 £0.44% 86.09 £11.14 3.47 +£0.43 1.45 £+0.43%

C , .. )
broad-leaved forest astanopsis fargesii Comm

W E G SR .
h b
Secondary and young evergreen gjﬁﬁ Schima superba 5.68+0.19*  76.32£2.01 2.72£0.43 1.03£0.05*
broad-leaved forest ’
KRB + KbERETE Schima
superba + Castanopsis carlesii 7.15+0.33* 55.80+1.28 2.42£0.42 0.94+0.14"
comm.
£ 1E Group average 6.29 £0.25 66.06 +4.03 2.57 +0.28 0.99 +£0.10
; . DR + ATREVE Pinus
FHIEIRSCAR Coniferous and massoniana + Schima superba 5.05 +0.15 55.63 £0.49 5.19 £0.37 1.03 £0.02
broad-leaved mixed forest
comm.
N . .
%FBEHK Coniferous forest SRANEEN Pinus massoniana 5 o5 0 35 44,99 £0.66 7.32£1.22 1.05 +0.01
comm.
B + BABEE Lithocarpus
#E M\ Shrub glaber + Loropetalum chinense 6.61 £0.15 72.98 +3.42 1.74 £0.13 0.63 +£0.01
comm.
W + BAREYE Dalbergia
hupeana + Loropetalum chinense 6.24 £0.11 72.16 £3.31 2.42 +£0.47 0.79+£0.18
comm.
20 31H Group average 6.29 +£0.11 72.57 £2.21 2.08 £0.26 0.77 £0.18
T SRR
HEE M\ Grassland Miscanthus floridulu + 5.50+£0.24 81.1+9.02 15.47 +2.96 0.83 £0.20

Dicranopteris pedata comm.
BB R T £ fRHERE  + R H T BaRE T 5 AEEE, 51 B Ak MRS (1996) IR Lk i L5 245 R Data are means +

SD; * indicate it includes the data that incited from literature!'?) and the document of local forestry administration

RS AU SRR A FIHE FE A PR A B B K, LUK 20 01 D YR AR 4 4 o R PR L IR A IR 3T
/IR URAE I 5 B S R0 7 B B PR B R, LR 0 S D U A AR A A R R ST o
WEIRTK , B/ IR AR SR AR AR FIFE A, RIL I SR LR SR EBEE 2 AR itk R . ANOVA
R, ESRAM AR SRE T DRETYRE S B B EL(NH, -Ndf=5,F =4.61,P < 0.01;NO; -N:df =
5,F=11.94,P < 0. 001), XA EEHEZRBENE Led PR,

2.1.1 ARG SER RAE S FRIR AR S AREY L35 0

RAMB R RAERT BT LREE TR EE THE( -48.39% ,P < 0.001) , P B L HRBEE S
BHRBETHE(-35.17%,P=0.019), XEHENYFAEHRLE, LREE, BETR, & T LRARKY
PER, KBRS TREAANTIES S AESEIEM T 19.0% , 7EG Z Y1 BOI, #1212 sl iR Y
BT, MAENE R PRI K , dE N R R B RSk, A RE/N T L HAR
FO MR . UK, BT PR B A B K B R T &L BSR4 BB Ok s R, ol THOMLSE R B Bk Ak
( Coarse woody debris ) Sy 33t/ [ 8T 7 A5 FUAR 36 19 B U SR AL A B B SRAIBREBETE ), LI, 23l
BRI 03 FIE B HE AR BER T WAERRR AN TR IR 550, BE MR A RS B 25 Bk E
Mo esRo e T RO ERA , BY - R R AT RO DR SR 2K T R AR ERUAG RARSF RO SR 40 SR g R B
SEBER,RE RN ARES! T EHRE YRR, ORI ERY XA T L3R5
JE S BRI
2.1.2 EASHEREAN LR E

WAEMBUAENRER ERRES BB BE TP > 0.05), A M +1.31) , —FTHEHT
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TERBRERBRTINT , BRI R4 BE R, M AR B , o2 A 3 vh A 7 RE A AR L AL 2K
BN R AIAE A, AN B 1L 5, LR ER L B RAE 7, RSE VT LIAh e R R & B, SRR AR Ui
Wt H—m, RAGE R ME R RTER, MZ A NE SR, INE TR &, —ERE LF
RESATESEEM(+27.17%) . BT, A LLRAERM L REMAZEE S, RIEFYLH EBE
o TS B BOLFM GG, 13RS5 AR E AR, X AR, RRARTIMENRARE S, tWiE
—RERRE LT HIREEA AR =,

M SHENGRATE G E NG, B ER RSB ERRREE(P=0.016) (BREMBREERE
Fef( -11.83,P=0.082) , HE|WMILRE, h THBAL . —ERE LEE T LEARNOTER, #ER
ISR HIEM T 11.89% F1768. 82% . {HRMESR T BEKE L ERE LAWK RIER, B 7L Z
YR, REFERME LT MERER A S BT RER BRI MR L, A E 0 PR 5
KA B R TR AT PR DR T AR, IS R R & BT R A2 B AR X i
EEN

TR FREVERSCENENGTREEE (-16.19,P < 0.05)  KHARH b A=) B i R EE R
TS ERETHENIERER. mMUYEARLHIEENG, DREBETRERREBE TP > 0.05) %
MEHAIEI( +4.56) X SHEBIERTR , AED AR, AR THRBNA X, B 5RERPESZF
Kot KR RE K, B N T LIRS ABER B
2.2 EHEHAAERAEE R S RA YIRS r

AR AR, AP SRR | ]
YO B GREEAR, YO AN I AR AR B G g £ 1]
WEA B AFIUCE SRR SR (B 2), AR L o0 " .
EAHF(ANOVA) B, % MBS R TE 2w I =
HREMBENEETH (L =5,F=14.71,P < = I y i
0.001) , BHT R ER LERERNEE THW 1 I

=5,F=22.21,P < 0.001), #t—PEMERELRH, Ao b BT

BAESREMH ARG ERELXBWARFEEELER(P < M2 EEEARRRAN - SR B

0. 05) y ﬁﬁ‘%%ﬂlﬁl B@E%%ﬁ""%ﬁﬂﬁﬂ lg 2 ij/j_:\'o ij Fig. 2 Content of soil organic carbon pools in various degraded types

ﬁl\—‘/l\ﬁg*ﬁiﬂiﬁ , Tf?ﬁ(ﬁ:;':%’?ilﬁ] I R , *ﬁﬁ% & of evergreen broad-leaved forests

KA+ RREFTE B2 S (P < 0.05); EARE ]  BIENTHECRIERE  RRF SRR R EEES, P <
e NN 0.05( Tukey test) ; A: FEHK Mature forest; B: Y4B &4

s P . o 4 , A

MEEEE5( > 0.05) TENAD 2L A B #K Secondary and young evergreen broad-leaved forest; C: YR4: 41

i&lXB‘Jﬁkg*E%B‘i%@@ EF‘ ’ ﬁﬁlﬁ]u*‘%]ﬁmﬁygﬁﬁﬁk 1B Hk Secondary conifer and broad-leaved mixed forest; D ¥4 &f
E@i%ﬁﬁﬁ%‘:ﬁ ,%Eiﬁi?&??\?ﬁ%ﬁ B"Jﬁﬁjﬁz_‘ ’ X:j‘ M4k Secondary conifer forest; E; # M Shrub; F. ¥ E M Grassland

éﬁf%ﬁlz;bﬁ E}‘Jﬁz %ﬂf*%%ﬁ%ﬂﬁi%ﬁﬁ o Data are means ( SD); Different letters on the column indicate
2.2.1 Zkiﬁﬁﬁ]uf@@%\&iﬁ@?ﬁﬁ%ﬁmﬁz significant differences at P <0.05 ( Tukey test)
B ARE L3R E

BAMRKEBRERIMREARFE EHAREFTE M. HETHRAMGERM RO H, &
ST HERESE(P=0.000)MBETH(-37.71%) ., FEEEN, HE, KIGRE X, M EIRER
(AR TR & ) , BRI 3 T R B A S 5 LK, Aol IR TR B R B B iR P B L R
WERNEASRE M EER K, B FEEA N RFTEAR  FEA T AR, PR RIAEDSE; H5h, B
MM ARTEBRERG , B S BASRLA 0 SRR SRR R B P, SEMILF—ERMMEF, DEMR
MMERE S RER , AR i | XA A T SR RS

http ;//www. ecologica. cn


http://www.cqvip.com

£ 000 http://www.cqvip.com|

43 EIBR % WiV REH X R SR AR AT T3 R 2 PRI BR R K R 1653

2.2.2 FENSERAR L EKRE

WUURAEMRILNENG, TIER SR TET 16.34% HEFABE(P > 0.05) , TSR 9 &
MR SB IR B EEF( -11.22% ,P > 0.05), IR AR B A G, 323 X LA BT X Pk
IR B S ~ 6a 4T — IR, S E K T I8 5 1 3 B0 B0, T S BT BB BRI ok B B 4
SR L RNBRESEEE TR, HEAEE, KK, RIERSERD B S AEAEL A &
EEHE, RV E AV PSR AE Y SR Y T pHE AR T B AR EAE KL &, X LA
WA A R, IR B I H IR A . B, — R R TR RN 2, B ETE R4
—KHRREY T, RER R WA R R A K, AR BREERAE T. B, BAERB,
FER B L IX | BT B K BRIEIR , AE A KIS MR BRI TR T BRI A B B L BRI AE AR R
BERNOBREZ MRS, XML E T ERUE L IBEKENRA T E.

3 itig
3.1 R AbEEE S AR R R ot

B G R o ARGR AL AR SRS BRI B T R — N E AR AR s MU Y W] BB ST 0T A
TSR R I P AR 23 6] B AT, WS R — B R (R, WSO E AR AR T+
bR 2 B SRR R R B S A E B . XL EE W LR R LLT 4 5 (1) SRR
KEEY RGNS R ; (2) MY RSB S ; (3) LY B RS ; (4) KR HE
LBk B E B AW F AR W R A SR,

BB BEREIREEFANED R, Y BARHURUESIRE, b LAY EEFHAREE
HIRRAR '™, RETSY , A E BT IR ZR AR 0 B H B R BRAMIK 30% ~80% IR b X A= P HE R AR AL R L
FX B BRI 40% ~50% , FHM 5 , AL B A K- WEAE , EEARRREB{URRZ T
HZRAREI30% " ABFTHEY] AT R AR KER L, SBT HERENARFSES
BREBETH., MERGMENES, BRI EXNAESESEE LF, HENERE REN RSB KX
BEMR, B, AT F , AT S 3 -3 OV RER I R R BRR A, ZE BRI BB L T,
BAZERENRENE AT S THEREFANEAESBBE T,

P PHT 25 B o s . X A0 0 A R B G RO AR HZE K AR AT 3T, 24 ZRAKE 32 K B IR AR T A
RN EAEEEENG, TUREE PR AFMER KBS EH K, B8 B A SRR R A
KL T i AR R BT (0 B TR R AR A TR A HE O X6 58 2 TR [R) T THUMR: o A A ol
#, M ERRRINEE 4 T 2R RKEW ™ filin & AR L H BN S NEAERE IR ERE,
T T Bk R B AR TR W I3 20T T AR B W sk (k2 B 303 1212 oAl M RO 3
ZFERERNFMERERELRA T WIERRIERDS Kok Tt R 3R &

FEH G AR RES, BT AR TIBEN R, 8RB E N, SBHEYR AN HEER T
R, T3 FKBE IS AR RE iR, AT — 5 S BT T3 38 ME A0 iB L, X PP IR T L3
PURRIFEATENR L . Bob, LHORE KU R EIEAYR TN, MEN5IR T L8R
Yy LSRR R RS L, X R R R GRAR WA T , R IEA VIR AB S/ TR EBAYMLF
FSHF ORI THRAMER, LLinfiE HSREF &, L EART LR, -5 Rl #es K, 1385t
BHYURB TR BIROMR S ) Xsi3 B e — B T 355 ST E B R BISNA -

B2, N BBl LR H, IR T P BEE T A 0 B V8 1) 20 70 4G R NS5 4 , TR VR AR AR R B
I3tk MU B + R R R B R, AR B3R T R IR A FE B IE K /e TEMC I FE A, ZRAKEK
R38O K RIRE A S R4 YR M K, FIEHLE R E RBUAN R A 1S 5 R R R RAZ TR
BEERILSBR, h IR E LS R AEG WA RER A SO A KSR K , X 2078 A %t + 3 5% 43 R RN P2 B 32 0
REBEN WKRET HEMEYZ A MHEEERXR,
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3.2 HERNEMARTRAR A e DX SRR P AR 40 B P I A

BHEE AT IR E R K, 7R G T AGB IO A AR AN B P, DRAYIBREN & &7
B, HXT TS, AR AR AR DA LB B R TR (R 2) . I, FTRAUH 3 45 e - AR T
FREE DIRE W LR K BRI Z — , ST R Kk PR A EE TR FREHAFRdEP L
SRBRIC I R LR FEAIELU T I E: (1) SRETHARR Kb EA Y BR kR L ; (2) 1 A Y B R
£e5 (3) JEREAIR B3R5 T3 HLB AR S0l 5 (4) HLPDRP R4 AR U S BURTE S B AR B e s
(5) B B DR R SC AN, SEEYAR R RAE S T B, DK EE NS AL B BE IR,
MBS R BB AL , XSO T LA HURIFLR o

MFLREABMFLENE, FEAHABERTHERMRY, AHEEATER I HEEB UL TY
EM2EZL, BB ERIE L fF(GR2) TR, B ATIRRE DR RA BRI EER,
4 it

BN AR KA AR, ESRH T RRES BN BERK, WRA T IRFTESE
FIAR R T35 R B T XK  BAIBE I AL I BRI 2 B3R . RS B h, ART MBI RN AEY R,
YR RE RS, TR R SR, URRABNA IR EBEEMLFRAATEAERNLENERR
WiE R, XIS , BRVE SR b LR A LB X P RRBREMFESEZ — R TKE R
SRR AR 4R KRB ST, AR SR PR A EEE
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