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Abstract; Through investigating and analyzing soil contents of 8 vegetation types and 370 experimental plots around the
Three Gorges reservoir, we studied how different vegetation types, soil types, and altitudes affected the amounts of surface
organic matter, total N, available P as well as available K. The results indicate: In general, average amounts of soil organic
matter and total N are rich in forest around the Three Gorges reservoir area; specifically, the average amounts of the organic
matter and total N vary in different vegetation types in the following order; broad-leaved forest > bamboo forest > coniferous
forest > shrub > grass. The average amounts of available P in the vegetation decrease gradually in the order of; grass >
deciduous broad-leaved forest > shrub > warm coniferous forest > deciduous broad-leaved evergreen forest > temperate
coniferous forest > bamboo forest > evergreen broad-leaved forest, as the grass differentiates from other types of vegetation
dramatically. The average amounts of available K vary in the order of deciduous broad-leaved evergreen forest > deciduous
broad-leaved forest > shrub > coniferous forest > bamboo forest > grass > evergreen broad-leaved forest. The amounts of
nutrients in different types of soil vary remarkably, as the yellow-brown soil is rich in organic matter and total N, while the
purple soil is rich in available P. With increases in altitude, organic and total N increase dramatically; no obvious trend is
found as the amount of available P and available K change. The correlation analysis indicates that the content of soil organic

matter, total N are significantly positively correlative.
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e 2 [X. - 398 AE 25 AR G TR A ISR IX il b A 25 R G A BROR O B 72 ST R (AR IR, DA = ke IX AL )5 2
PRI X - 33 74 B 5 A
1 HRMIEHRRTE
1.1 BREEHX#Es

=W X LT 29°167 ~31°25,106°50" ~ 110°50” , Al E#AL A L E KT 20 X B (Ti7) o PR MEIF
SR WHAARIEZE R AR BE R, 752, BB, WA/ FFHSE 16 ~20°C, 4F K & 1000 ~ 1200mm,
FFEIMXHRIE 65% ~T75% o JEIX 52 F & DAL AT S5 N bR g 23 10 L AL, 76 1 3t 2 B4 B R AT
AR 7RG LU RS P AR R I R AR R R DX b O O, L R R R AR IR KB
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Table 1 Characteristics of main soil types of the investigated plots

TR R (m) FBRER HEHbER
Soil type Altitude Main characteristics No. plots
S 140 ~ 1300 LR W RN, A B R A BURIER, £ DL, 60
Yellow soil SIRFE . RO G bR, R - i R R SRR

st 1300 2156 SUTRARAA AR, B 16 R T HO AL o8
Yellow brown soil W), FEROR s 5-V% MR R RS AR

et 140 520 R S TUARILTEAL, £ R, YL IR, AL R AL B8, o
Purplish soil AR KRR S RAR, B BN EE

WL 170270 FICHBU LA 1, R LB, % PR UCR 16, 50 "

Alluvial soil 18w

1.2 FEBcE R e R A S A0 B

TEZRPEIX 20 /NIX B (TT) 9, 35T 2R (R R ) BEATAR AR BRI 2, AR 0 o P X S B O il A
BRG. LIAAET] 370 MEd, IE 52 NAHRMERL 21 MENLR 21 PEARE, R8T 8 MEPEERI (£
2) o BITPS BRI ASE S R0, = ik X BUAF A PO R A AR R R AR PSR AE 4K 1300m
LA b7 , DA FR) S P ST PR ) I R OR 20T B S A BSR el mTE Ae BE AR AR RATR AR S B At 7
Wl A, 22 A9 3 T8 E AR B A 3t 7 T R T AR U AR E RN . FE TSR 1300 ~2000m 7 , A 2K7% 3l
> ARt AR M RE VA VR 2 LI 5 437 s AN R AR S T AR 20m X 20m, BT A3 T
B Sm x Sm, BN E AN 2m X 2m, JERARMA A S S R AE SR O, H AT
HRRE . BRI O ~20em H3R/E L3, RE— A LR G HER , 3ER LIRS 370 4~ K LA RK
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Table 2 Main communities and vegetation types of the investigated plots

FRA M
Vegetation type Altitude(m)

3 e g

Main community type

STAERR

Total investigation

area(m?)

HEHE
No. plots

Bt bk Warm
coniferous forest
oA RARY NN
Temperate 1500 ~2150
coniferous forest

200 ~ 1760

B AR
Evergreen

broad-leaved 430 ~1950

forest

U 5 B
Kk Mixed evergreen

and deciduous broad- 1000 ~ 1910

leaved forest

5 I -k
Deciduous broad- 290 ~ 1980
leaved forest

47 #k Bamboo 760 ~780

#E M Shrub 140 ~960

HIAR ( Cupressus funebris) k. & BB #) ( Pinus massoniana) #. 2 K
( Cunninghamia lanceolata) #k.7K1% ( Metasequoia glyptostroboides) #k

A 1#S (Pinus armandii) MK W42 ( Cryptomeria fortunei) #k.EHI ( Thuja
sutchuenensis) FK. I #8 ( Pinus tabulaeformis) M. 7 4. S 4% ( Taxus

chinensis var. mairei) Fk

Ji B4 ( Castanopsis platyacantha) k. %8 HAA#% ( Castanopsis carlesii var.
spinulosa) MK, 4L 3 ¥ Pt ( Actinodaphne cupularis )-%4 i #% ( Litsea
coreana var. sinensis ) MK, ¥ ( Castanopsis fargesii ) . B FH X
( Cyclobalanopsis oxyodon) k. AKfif ( Schima superba) H#k.#A ( Phoebe
zhennan) #k.3 K ( Cyclobalanopsis glauca) #K.PU)I| K3kZ% ( Gordonia
acuminata) MK, BL LI 4 ( Castanopsis ceratacantha ) #k. 4 M & X
( Cyclobalanopsis gracilis) #k./NHF X ( Cyclobalanopsis myrsinifolia) K
P ( Cinnamomum camphora) #k

et K F K ( Fagus lucida ) - %K 4% ( Quercus engleriana )-% Jik & K
( Cyclobalanopsis multiervis) #k K> 7KF X (Fagus engleriana) -2 ik X
( Cyclobalanopsis multiervis) #k A7 ( Platycarya strobilacea ) -/)N M35 X
( Cyclobalanopsis myrsinifolia) K. FHE ( Betula insignis)-7K22%L ( Sycopsis
sinensis ) -2 Jik & W ( Cyclobalanopsis multinervis ) #K. 7K 22 B4 ( Sycopsis
sinensis )-T. 24 Bk ( Acer oliverianum )-% Jik #% X ( Cyclobalanopsis
multinervis) K85 H ( Lithocarpus hancei) -AKfif ( Schima superba ) -4 ik
FH X (Cyclobalanopsis multinervis) -)1|BERSE-Af ( Carpinus fargesiana) #K.
T 5% A7 ( Lithocarpus hancei )-75 ¥ #& ( Acer davidii ) #k. H ¥ #
( Pterostyrax psilophyllus ) -3t Hil ( Davidia involucrata ) - % 8 ( Quercus
engleriana) MK\ BEHi ( Davidia involucrata ) - 55 Bk ( Acer mono )-8 F X
( Cyclobalanopsis oxyodon )-7& #: ( Cinnamomum subavenium) #k. 7K &
( Tetracentron sinense) -2 X ( Cyclobalanopsis oxyodon)-EL 74 ( Quercus
engleriana) MK .44 (Dipteronia sinensis)-7K & W} ( Tetracentron sinense) -
BRA (Swida macrophylla) -8 X ( Cyclobalanopsis oxyodon) k.45 A
(Euptelea pleiospermum)-F¥&Hi ( Firmiana platanifolia)-7&FA% ( Emmenopterys
henryi) 434185 (Lithocarpus cleistocarpus) #Kk

Witk (Quercus aliena) -2 Sz ¥k ( Quercus variabilis) K. EWiKIAR (Quercus
serrata var. brevipetiolata) K. ¥ FHk ( Quercus variabilis ) -pk#% ( Quercus
acutissima) M, W F W ( Liqguidambar formosana ) #k. % Jjk % H
( Carpinus polyneura ) #k, NIl B R E- 4 ( Carpinus fargesiana )-Hf 5
(Castanea henryi) . HEZE ( Castanea henryi) #K.JG6M- 7K X ( Fagus
lucida) Pk KK E X (Fagus engleriana) k. Bi15HER ( Quercus aliena
var. acutiserrata) M. 5 ¢ ( Betula luminifera) k. 2F3E ( Castanea
seguinii) K R ( Choerospondias axillaris) -Hb 8B (Acer mono) #K .4
# ( Toxicodendron vernicifluum) K REZEMk (Liriodendron chinense) #k . i
#8 (Robinia pseudoacacia) K

BEAT ( Phyllostachys nidularia ) #k 1 % 4T ( Phyllostachys heterocycla cv.
pubescens ) #k

HH ( Cotinus coggygria) HE M. # | ( Vitex negundo) W M. X Jik
( Pyracantha fortuneana) M. Dy 3& ( Coriaria nepalensis) W M ¥k K 5
(Abelia chinensis) VEM ZEHMFRE (Segeretia thea) WM 4k47T (Lespedeza
cuneata) VM EHITF (Rubus corchorifolius) ¥EM R (Ficus tikoua) ¥
A4 B 1L 3E & ( Viburnum  chinshanense ) M\, F| Mt & ¥ (llex
bioritsensis) WEM FKHEMN (Salix variegata) HEM ELWRA (Rhus chinensis)
HEIN EHWD (Salix wilsonii) ¥EM W45 ( Pterocarya stenoptera) WM &M
F (Lindera fragrans) WM\ L3 ( Celtis biondii) WM /NEA (Swida
paucinervis) {EM GRS (Spiraea chinensis) FEMN /INH#45 (Buaus
microphylla) #EM AT (Myrsine africana) M
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£
A W EERR SIREIR
Vegetation type Altitude(m)  Main community type & No. plots

area(m?)

# 3 (Heteropogon contortus) K\ JI| &% ( Podostemaceae) Wi\, 3
(Imperata cylindrica) %M\, #14x % ( Eulaliopsis binata) WM\ 4%
(Isachne globosa) Wi\ JLHE (Arthraxon hispidus) B\ JijRR ¥ (Setaria
viridis) WA\, Ty ¥ ( Digitaria sanguinalis) %\ .12 (Koeleria litvinowii)
B 3K ( Triarrhena sacchariflora) %L\, ¥ 3% th 51 F ( Pseudoraphis
B Grass 140 ~660  spinescens var. depauperata) FIh KRk (Polygonum chinensis) FLM 2 420 105
7 ( Neyraudia reynaudiana) ¥\ B 5% (Arundinella anomala) B\ Jf
ZFH (Cynodon dactylon) EF\ WFEAE R ( Paspalum paspaloides) HEM .
H-YEEE (Hemarthria altissima) ¥\ #E3L B (Polypogon fugax) FEH R
R ( Eichhornia crassipes) M\ .35 ( Phragmites australis) FLM\ BE3F
(Saccharum arundinaceum) ¥EM

1.3 +EAHhE

B4R B T LI %, 5 2mm G R PO AL K, 5 0. 25mm G H A HLR 2 N, =N L1
FER AT BT EARYE L BRI A2 BRIEAT , B HUTUCR FH B R4 S Ab- MR 2 s & ZCR AR ME TF IRk
T 5 AR SR TR 4R - R AT L (TR I 5 AR F L R IR - KB R BRI SE
1.4 Gitsrtr

FIFH Excel 1 SPSS 13. 0 24X BARHITHI T RABE R 22081 (ANOVA) 43 Hr R [RIAE #5258 |
ISR L IR R, 22 F AR Ducan ZE HFL(SSR) (p<0.05) . RS RZIEHIXTI KA
ZIUAR AR
2 #R
2.1 JEX 3SR BRRHE

RAESE R EH AN LIRSS ESFIES, SR EX SR RN T EEIRSEREE, =
% AFNE R 0.04% ~27.17% ,\ FHEER3.71% ; 2 REBBES, “H,FIEH0.01% ~1.99% , F¥ &8
270.20% ; A P & BB, =9, 2BHEA 0.01 ~246. 60mg/ kg, V-5 &y 14. 10mg/ke; HAL K SR PE, =
9,788 A 11. 04 ~342. 94mg/kg, V-3 & &l 106. 12mg/kg, A UL, FEIX B AR AEBE + 3857 70 & & 0 55 B AR
Ey

BE—2B TR, PR IX SR A B AR B RBER (R 3) , o B 5 R B K, Cv 2 276% , H
KEFIRMER, W ERREE/ND . O BN T RSN RESRE, —BAR,C <0.1 H5
R0, 1<Cu<1.0 BT, Co>1.0 IR, K3 HiHRERE, BB 2R RN,
HAbFz & B h SRR RE, RBT %X SRR — 5 5o

®3 ZEERBEAEHENTEFSGIHFE
Table 3 Statistical characteristics of soil nutrients of natural vegetation in the Three Gorge Reservoir Area

£ AL 4N AL P B K
Item Organic matter( % ) Total N(% ) Available P(mg/kg) Available K(mg/kg)
#/MH Min 0.04 0.01 0.01 11.04
R KMH Max 27.17 1.99 246.60 342.94
F-14{E Mean 3.71 0.20 14.10 106. 12
brifEZE SD 3.53 0.23 38.85 60. 46
AR REL CV 0.95 0.87 2.76 0.57

2.2 REREBEEE SR RHIE
Z53F SPSS AR 22T X Ducan’s F B ERLK (0 =0.05) (F4) ,AIUFH , HIRGTELER T
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LRI RS > RAEET AR > FARRRA AR > BRAESH AR > V5 REHAK > 476K > B > BN, FRAR TR
DU & BRI B 5 3 AR W SRV I RS > RS Ak > R bR > FaR AR > 74k > B4
HAK > BEM > B HAp AR A PR & RARF & s B S BRI N E A > Ak >
A > BRVEST AR > F4%7% M IR R SIM > IS HAK > 775K > Fak ik, A S HAE PR ER B,
W LR IR R AR IR PEET AR TR SRR AR S B R , AR TR AR B & BRI 4%
R RS > Y I RE AR > BEAA > BRPESE AR > IRAEEE AR > AThK > B > FER IR, AT A
BIRFEEATAR R SR IE MRS B SRR R RSO R AR GEA B AR S B

R4 J[EWEBITHERIIENIHIFER SSR £
Table 4 Characteristics of the content of soil nutrients among different vegetation types and SSR-test

HRE AR 2N BHP HACK
Forest types Organic matter( % ) Total N(% ) Available P(mg/kg) Available K(mg/kg)
BEMEAFH Ak Warm coniferous forest 4.81 +0.67cd 0.18 +0.02ab 6.49 £3.24a 118.47 +14.38b
A% AR Temperate coniferous forest 6.54 +0.47de 0.31 £0.08¢ 4.13 £1.04a 115.60 +13.81b
H 4% fF MK Evergreen broad-leaved forest 4.87 +0.48¢cd 0.21 +0.03be 1.82 +£0.20a 75.82 £6.07a
iﬁffjf;ﬁ%ﬁﬁoxzed evergreen and g 3 4 1.02¢ 0.57 +0.09d 3.42+0.50a 149.38 +9. 64b
Y& - [iF Ak Deciduous broad-leaved forest 4.71 +0.40cd 0.24 +0.02bc 8.75+£2.70a 126.55 +7.97b
414k Bamboo 3.87 +£0.35be 0.19 +0.04ab 2.29 +0.25a 81.61 £9.80a
W M\ Shrub 2.24 +0.19ab 0.17 +0.02ab 6.85+ 2.06a 124.05 +7.91b
M Grass 1.81 £0.25a 0.07 £0.00a 34.40 +6.21b 76.82 £3.47a

* R FTFEHR B PR B K FEHL ) E ) The data in the table are average means of plots for each vegetation
* R FERRF R I Z0HT Ducan’s K5 8 (p < 0.05)  Within each row, means accompanied by different letters (a,b,c,d or e) are
significantly different from one another (p < 0.05), as determined by one-way ANOVA followed by Ducan’ s multiple comparisons test

2.3 AR TSR IR L

W KRB AR SRS ER S, 250 6.83% 0.44% IR ; o L RS BER S, 7
PIE B RIAE] 54. 24mg/ke; P LIRF RO G ERM(E 1) . MARLEUE TR TREER BEEST
SR, AR LI P AR AR ERM B (p<0.001)

8r 200 -

I O A ALK Organic matter O 3348 Available P
_ 24 Total N £ AP Available K
S 6 = 150
g =
E 4r 5 100
2 5
gﬂ 2+ 1 50
€ N\
: < [ 11 .
1 2 3 4 1 2 3 4

+3 %R Soil type

1 AR RG]

Fig.1 The soil nutrients content of different soil types

1. B3 Yellow woil; 2. #7% Yellow brown soil ; 3. %% + Purplish soil; 4. 3+ Alluvial soil

2.4 HEFNTENFHRER

R DX LA X R 22, VR A B0 A Y B AR 141 ~ 2150m, @I ISR B R S IR
KAHTMER AL, LRAVUR 58 R E 2R EMRER (R =0.340) ,BR5L AL RIEEMRL
KR (R =0.290) , BEMFR R BE RO T, AHUR 2R BB (8 2) o S RE B 5K M RAE&
AUfo BEMFR R BRI TR , E R A A S A
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B2 AP 2RSSR R EHERRR

Fig. 2 Correlation of soil organic metter and total N with the altitude

2.5 TREFAMMERKR

FEIR o ZBIBIARCHE, WA T M e Z EAHE AR A EE AL AHURS 2R ZERHEKKR
B D), M SRPEIA B B2 AR KRR (r =0. 760 ,p <0. 001) , 335 K 5HHLH (r =0. 338, p <0. 001) Fl4= 5
(r=0.439,p <0.001) 735 2% BF EMERR, B P SHYR k&R0 52 BEMMKLR, B P 55
MK ZEBEAERKR(EKS) .

RS HNEIERZ EREXES(r E)

Table 5 Correlation among different indicators (r value)

547 Item A HLJF Organic matter 4% Total N R Available P AL Available K
A PR Organic matter 1.000

4% Total N 0.760 ** 1.000

R Available P -0.156 ** -0.149** 1.000

HLH Available K 0.338** 0.439 ** 0.042 1.000

* % FNAAEME BE K p<0.01, = FRMIM M EE/KF p <0.05; * *indicate correlation significant at the 0. 01 level, * indicate

correlation significant at the 0. 05 level

3 g
3.1 =R XN R SR RN TR & B HE

R A RSB ER R R AR, AR B AR M BOR A BRI 2 5, I A
A LR AR AR R . RN HUR & BAR T 2RAk, R R R R A TR AR
W HEREANN THRHERRAK, FAEEPGER HBIR, L TREBRE, AR S BIGGEEARS & &
FEZ LSRR RS, AT AL KR A TRy R+ EEMEIR 2R &SRR, EAE .
RS R, XA R AR RE o B TSR X A AR R IR 1 S I
MR ISR S —SE IR PEAT AR M R HHRSMK , 2 ARG S TR B, SRS T B R, S
Wit R A TSR RS WITE A MR T 0, DA VU KRB R . (AR S BERAER
J2: BRI 2 IR MR BT AR, TR H BT v v R R 5 SR B ol T kv I AR B , AR A
BER, A A FAVURR R, 35 R e v LA i 2= LRI v LR e s SR — 3 o J W AR T
FCAART — 2 T B EARAARAR S B A, PN _E i M AR, AR SR i AR X R R A R T L
TR , BT AT RN R B, AR L3R AU & B BH > . AR 2R S B2 MRS EN
FEA AL, X R B FAVUR 5 &R S RAFER BE EALER, DEINFSHRAERMER " £
PR HAR FEUA IS, B IR S B, 2 AR OBRE™ . Bk, AR L EASREL
T S SO S 227 ILFRARBF ST b R R > AR > SRt Ak pgIAIR -8

PIAR A 3R 0 & BRI TRAROKF , R R Z R RATHA B 5L TR RE 18022, A A0 AT RB A IR =
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BURTE Y IEE EFAR, BT X\ LK RS, LSBT RIS & 2K
3.2 BRT EEFES S RNE N

T AL A P AR A A B R R K SR ST . A IR B AR AL, s H IR MURFR R Y
TR IS R A A R EARAET ™ o MR R B ARG , BRI, R IR SR T R
VIR RRE ST, TR T A VR MR . Boh, FRMEHK KR, A RA BB 25, o 10k 1 Ak
AR LU AV N FE AT IR IR X SRRV 2 g AR D, sl v AR A B AR TR R S R B R K
SONMEEIRBEEZRFBE, 2ASANESEBMEE B, Xt —FBIF T LIRS LA H
BRI BEEMEXRR . BEBROTIE , EAE E A B EA R, K RiEk XS UL 61N
¥, R R RIS RIE R, EE S B — 2,
3.3 Xt=REXMEEKE SEENER

RIRFERE HIEFR A& B, AT ILE W, A SRR SRR RSN B iR, 285 B R R X,
WA LR B, R TS EARLERS TR THEN BR S HER, ETRAATRIRES
P B T A , Bk ISR R R b T . B REINGERN =R KRS R MK R 5, 25 ALK
Wk, PR R A 25 R G0 W IE [ R , B 25K 2 sl o 0 D A AL, 8K R o
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