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Research on evaluation index system about sustainable development of agro - eco - tourism
WEI Min' | FENG Yong - jun'" , LI Fen' \CHENG Tao' . WANG Xiao - ling

(1. College of Resowrce and Encironnent . Shangdong Agricultural Unicersity . Tai® an . Shandong 271018 . China ;

2. Bureau of Teritory Resources of Binzhou . Binzhou . Shandong 256600 . China)
Abstract : The paper studies the development and essentials of agro - eco - tourism and puts forward evaluation princi
ples and constructs evaluation index system . Tourist resources ,eco- environments , social and economic factors consti-
tute this system . Using it , this paper evaluates the Taishan agro- eco- tourism area and provides the important theoreti-
cal bases to the development of agro- eco - tourism in our country .
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Wetland Tourist Resources and Exploitation Countermeasures in Heilongjiang Province/ Zhang Jie . Na Shouhai( Northeast Forestry
University , Harbin 150040 . P. R. China)// Journal of Northeast Forestry Unmiversity .- 2004 .32(3) .- 91 - 93
In order to make wetland provide advantages for wetland touris m due to its particular natural and cultural landscape .

the general situation and the distribution of wetland tourist resources are expounded on the hasis of investigation of wet-

land resources and wetland tourist resources in Helongjiang Province . and the culture diversity . landscape diversity and

biodiversity of wetland tourist resources in Helongjiang Province are analyzed .

The existing proble ms in the exploitation of

wetland tourist resources are summarized and some corresponding counter measures are also put forward .

Key words Heilongjiang province :

e R 1 FA) ) 2 A PR I R A S R AT
QHE YO e M 52 g HUER T L A T % AR (R 5 7T B0 2
iﬁi%%Z*‘H{JWE%TED‘J/};*J‘)& EANEE U hEE A
AR R T A5 I'f%i St B A A B Ty G S
AT T B B AT B O JER Bt 1971 47 2
R RN TN S .?JEIKI%H)JUET% 18 A K ACFE A /) \J-Jli
FLAET 715 RAMSAR) L[R]3 8 T — A A BRSO 8] (14 388 3. (8
PR L) — OG5 1’F /J KR Lt ) TR o T B I, 2y
2N Convention on Wetlands of lnternatlonal I mportant especial-
ly as Waterfowl Habitat) ,fi] R Q% HL 23 29 Dol (7 28 5% 28 A 290 .
1992 457 30 1T R BT E AN 4 2, A2 e
/~n lL;J_X col R R AN ] O R AR e N T I AT T P

SR AT LRIl ) 0L PV 14 Y R ) BN
/k/k SRR KRR AR AR KR AL 6 m (i
S IK —0E A (H’J 2 8K B2
BE A T B A R A SR SO R 1 A A IR Ui I (g
PEIFR RAT 2> TE L »a)(“

1 BRI AR 18 iR T

1.1 &b

MO A S R AT R A Y 523 .4 ) hm?
A TR b R RN 9 23 0al 3T B R e o0 A () 0 S X
T A ANEE DK 7 S 1) \'E»“' Fodb G K Ik B A %0 .3
JI hm? RO R 236 01 J5 hm? o AR 2605 J)
hm? AR FS 48 3 )5 hm? IV T A IS 20 .2 J) hm?
KPR SBOAR 118 ) b HUlE KO 27 .9 )5 hm? SMER R
072 )i h w?t W AR RS LR O P AT 3 B BT AL

(1) Yy 2% 0] 7R T M - 1 B R A B A TG 00 AR g A
BOEH K SFFMEIK s AT E R IX TR R e T T
FFH‘ ARSI A AR 150 =200 m (2 W1 T50A T80 6 A2 1 A e
2B JU\ R AT I AR 22 ) g A bl ]

ALV TR R O A T AR R A

oI /J\"‘Ej;L.

DU (Bl

BEMLE B il }zﬂ
BRI 2003 6 31
s AT A4t ok et

RAS L1966 113 TR AL RN ST s

Wetland tourist resources : Exploitation ;: Countermeasures

e AT BRI i Iy N iR s0 - 100
m 1tEi|;JLB§ TR AN 7\ 2 MR/ L i W B 1 DD 1 R A e N T
B SVEE 112 )7 hm?lST

(3) K BT g ing i Sl < 4120800 Tl //Jéfﬂ IR PSUIIR NI EASTIN G
WA ey JE 0 0 K i 26 G SRR 3 ) )
1.2 I Mt T R O

0 LA A T U R UL A I T A TR
LA AT Ml MR R M R T R
A AT TEU T F AR A AR B R SN % A

PERIERI0 % K 50

1.2.1 b otk B M
Wb SCAR AT H 0 005 SR R 04 SRR A L
J8 17 R M P EA IS ) A 3T ol B ) ORTRY A
WLI‘]’JWT Lt U rumm,u FLAT WL g1 g £ (i BB
A DL R DAy S A EL AR e sl Wb ol R ¥ 1 1 fe L f i
fJ FEE Y UHﬁ {0 BRI R (0 (1) A 1) ”'hvklt {145 9%
S QIO NI A e S RV IO S B e s AR = |
A AT IR AT
1.2.2 WS 2 FE

AR TR LN g fJ TR ITe A (0 2 388 it 37 W1 )
(IR AHT A1 SR 300 5 ] ) 4 %

0 I T T A S <) A B < W L J.ukm! {-“ il so
km® O[T 1 o1y % h FLAS (0007 0l 1 RERY
i 4*"4'«% DI IR IR ST/ <) fJ"f\'wa'MJm. T 6 000
BN b Yy MELT S % R K .4 HURER
A)le-' JXSGTT Il G SR AU S AT G LI L R Y

IR R BE T LI ) A1t LK nﬂ&/’)u A}
«Mc R 52 A I A A R R R TR T (Y
B L M B 90 )R KA U R R A KR
SO IR W T 2

2tV T RO DT RN R L R R T L B
e A 1 S AT B0 K 5 ’1 (ISR /BN
LLHRBIE B bn' K AL *‘JUS'J [ 1 TR IS 5
fHHHm%t I T L Af N B A5 g S (0 TR S (T
U EAER . le'*‘(l 1 JL./HU'lm)\ [R) R AR R bl

N T eI 7R N TR & B R K UK EE UK



92 | A N 4

X% ¥

il B

PR ORI AT 49 KRR Hod O F R 09 A1 3% 4t
WP SRR S R BRI S KR SR U (XY LK SE K e
LK TF Il OGRS R R ol ol TR el Pk ok
ol "*+ WK i 22 W Ly ey e AATTIR T30 B 9]
KA AR

@it MR AP XRUT PR . M A O AL B 40 %
AN A A R AR A QAR RO X g X1 TV b A
IR & RGE RO D L0 MR U R I M E
F L iR e Kz — |
1.2.3 WHLIAY % R

Ea AR T I RV T RS A U R 7 RS it G RSN
HEPZFE . WA A RAN ZHEME AL ﬂ’J#M NOIRAN
LM AP L BRI T A A X e AR KA

1100 ZFh s A KR 4E 250 P2 H MY 100 SR
TSR 70 RFPIRIA Y 54 FREF4ERY . W0 4 40
WAR N E M 558 B ALY ASHEAT 361 FOT

2 B G AR R UR R T R AT 1)

SR AN I AR AU R ) 1R MUK AN Z 1 Sh (1) 28
LA N 73 A AT UIE 2 R AL I IR 2 G B T AN
(PRSI . B ng 7 S e 4 v it 07 98 T R A A1
LLTR L7 1 17 1) S5
2.1 B AT YA T

IR ARG R R AT E IR A L&
ﬁf’! VR T AN ity Ho 50T ORI A AT (IR i A 38 DL

(J"MU AT EERE SR AN IR T A 9
l’i'tl‘ O R N T T 5 I 00 1 RN 1 it
iﬁu/ﬁf' PSR BT il K i B L Iz BT Tk AN
TR ARG A B P HE A NS e /K AR S 350G T 54 5 (1)
(I BN A T A8 T HERSOR KN 572 )5 ¢ Hodt 90 % Lh I
BRI A R AT TA Ao
2.2 W HLIR I T RS R

Jb J TR U T 2 (0 A AR il L A MG B T A
(PR RIA R & 52 SBURNT G0 | (Al
S g R 1) TD’JJI U TR U A RN IR 2 L A B

MG A1 A0 TR T K 11 K 22 0 7 1 0 5 KM 9 e T AR
Toll AR B 8 35 T HURE (3 9R% A%SR I €0 0 A P
WA SR AL SRS 1R K% 1A BT H L 4 7208

JE 25 25 B AN HE W ARBENE AN ) 18 S bl IA T SR R — e 5t
By A5 AT L"%TTU“ R ™ T K ik

2.3 TERALGIRI @
(O (1030 T i i 0% ‘LI T3 T R RVA R 3 e e il % 10
(P AR 2 @0 R DAVL RSB 1 H sl - 1

H  BTEAS BCEE RHHT 7 il R A sy G Z 51 ) i 5 B80T i
IWRANGE L N RPEIR I 10 BUIE @V % 20 1 e 00 150 1 {4 4
TAER AT RE < A 9 I L 4P X U Ly 223 2 S5 T DR 4%

BETAR SR HAARACT N RIAL s iA & e 550,
2.4 Z X S L (R A 2 DR A LT
H SR 1300 A Al CR 501 Rk B gL S TR

HRMRS LT AT BT % . A 28 4 i
AEY BT LB BRI A 00 A (1 0 4 Xt R A A i
(015 S L R AA 1 ATI P 40R A BUA VUL R .

3 RBTT AR A AR VR T &R R

P I A 2 it i O O G T S F
B R R A iR

BT HAY
TR LA R R T B R AN

|

[P AP AN A1 T B2 O AP < AN B A A T Ul 7 5 A sk B ) )
I S S APl IR -3 VRS TR VA BT A o i S RS LR Tl PR
PP IFRUA S T LLAR SRR AR NE 9 LU otk 1 e
e AT L (g Al

KI5 57 ¢ Fennell) ALHHRS 28 BT X1 Eagles) 73 1l
LT ﬂ:’ ATRUT RO R IS A 2k & TR T (1 #%
Lo A A TR ’Wiﬁfﬂ' ORAF L TRUT T2 AR AAS LA P (F
IR PRI N TR TER L) A R VN TR A ¢ L e
RN VS Ak e DIk /:cﬁ/JJl}’ B FREER M R ﬁ)'l MR
IV IS8 AC 45 25 7T L U vb &5 A7 Wi 1Y) 1 A

(R B LR 0 [ A N (O E S AE R I B N YA/ A N
M T LLERE

AT AT IR R A —

SROBAL AW A A IS R ARG 2 R A B
B FLA T IR T TR U1 R O R A A ’U"U[ 77,“ ‘k hkc
’i/r-}\ﬂu)u JI /lfjﬂﬁ}‘ Ak MZ /J{/T 7T ﬁL )}‘ 1X | I }L ”” ([ bl

A TRUT TEIEA L AN A0 ALl T R HF Rt ’H"" Oy
URATTR 5% 2 N R B e S A RV | k'J i I*M
BRI FUARA |5 A A7k 3L 7 A iy 7 )
IEAMAR SO L R0 00 R LA (4 o 3 ik H~ b N 4
ST A & IR A e G| A Sy @ R A O I 0 | [ 1
Ui ) 5 oK L FﬁJ/JH s U AT (00 ”z: AT = & T
YO0 R A A R TR M 2 AT U TR R (0wl ) e T

3.1

17 /Tm KRR BRSO ORRY B TY B SRR 2
% = JERTLA AL e A AAT SO T TR AL Al
BT ﬂ’ 'lh J AT g TR a3 B i S ) 4 |'_ AT N
A B s RN PN T VA A s N KR I K L N I

BOUAEF SR AN A e A A e i
SRR 18R

L ) PRGSO T R AN

A L R N A TR BT @) 3 e A

GBS

COE IR I RS O ) )
| ?’\ /1\ T L) A R 4; TK

JTIARNE ST ) by 004 L1 e A L {~i GIR AR lLJJ
MR FHIEE 0 TR T A iE IW\H WA

PRAPE DR I A Ay R A AR 1L 5 -
AT IR LR SCA B T )1 e G468 e i e k) e i .e'ﬂ"

MRS JI:;M#A@ SRR R L B R T AN EAYY i 11

FAME LR - WA AT i = R TR AL DR A IHM

e 8 XA B G A T TR O R U A B () (g 4
CRAFE Dl DL U a0 28 by R g i B

HObR iR 3 s A BRI 4 1
AP A AT e Ho ks Ny T
SSE By ) 7Sz Hl W ETRL
{17 0 L PR PR

1 K 0 B 4
fdgr ) "’2 XA
R -SNAT SRR (R EEH T
R S e 4\ “'" A ol R A 1

SO A AR TR S O by SRR 27 5 0 A o 423
P UERIRAEE . AR ARV R A ey W
(B3O A8 G B R AT L A G L B ANy < 0t f 4
SRR BRI T 1R R W b A Rl i
WA I PR ARG IS T ik 4-] LM AP NS RN g
[0 BRI AR R R B O e LUl Lk
— S — (AP 0 B U A0 A 2 % Ty a] 45 i"’x

3.2 O I REX Ry

T 1 A AR U R AR A R R s I R

O R RN AT IhBE DX AP A e X Jet;

VTR SE v B T B3 % 05 A
TP & R HE R IR M R IJR L84 MIDAE RS

VDK B RIS P A A R AN e I D b T

IR A (X

.kll )3 I Ui I<



EARL gk NSRRI M T L 1 R R 93
JEEAF BT RS SR CAT™ At OR3P ANRS A 1RO . (1 23 H Aty w) &) 3.6  AETET L O i, M{

TR O 1 A AT b 55 2 B R0 2k BT A A RO
[X . BRUT 2R AR LR A . AR STRIEIG A Rk
PP Gl M BT S T i sl 2
3.3 PR A A R A

AT 0 b A A TR R AR A M TR S B TR 54 N L B
DLER i A5 T U7 N O B UT #7114 25 TR 2 A% B4 L,!‘r-j
RTE ISR IPRITT &R MAA FEARAA
MALZURLKY |05 2L 5 rﬂ’*r—_‘lpq# W YRR A R K
BB D) S A5 TR AT ML LR A
VLA A At S N DL I AT A AN 5
A0S L 8 5 v 4 A (8 DVURT AL 08 0 A (4 26 b LA 4t B4 £y
B UUAS B A B 25 U N 0T NI AR
3.4 FFEEO M AN R A A TR U AN B AR AR )

#ﬁ%umﬁﬂ U BRI Ui A D35 28t A R D e i L L 44
THRNEE 2 8] 2P 6 (0 R% Co B V8 1) BT . R U0 AR sk 7 4 0 A g ) W
mmmmmmmmuﬁgmmwwmmmam%ammwm
R B R R Rk TG AE
G R AT N ORE TS B2 0 T AR A5 58 A 8 19 LR 35 b
PRAR . BRI A A R U A I8 AR e ) S VEIN FE AT R £
P TRAT A S5 AR )90 N AR IR A ) LIRS R )
BB AR ) = AN E k) E%Mlmt\&hu ﬁ\fuhﬁsﬁ‘»t
FEALAE A AT R e Ui 5 i Xy o 4 /K A
ESE7/I8 =9 VAN =3/ QIE A T RO I0A 1111@(”‘}(‘}.1L|'171\17I-‘7’1\j:"5h:ﬁ.
FEL 0 N U AL X B L = AN IR 20 5 7R AR )y
VI R AR LA W A KO SR K S AN R
Hop SRR S AT AW R e T AW R K
Th bR U0
3.5 SUATAEX B L HL I

FDC 23 Ly 4k fif e it M 2 A% T Ui R AR AP D 1 A 1
fez — Il FL R B L 00 Tr m TRTH e B SOAd 45 00

TRt VU T AT ol W A AT 308 7 57 TRE 5 2 08 - 3R 4 i i
A g R THTAR LA ATT B 10 e 0 28 050 AL A LN 20055 8 3 1 s il f
PPOX— BB R A R T AR T R s N . R 2 TR 4
A1 e B4 700 AR A e 0 08 U A AT ) &)y )y,

WA H T L A

T

PLARTL S I R 8 A TG a4 (1) '(1'”“1 i
TG TR & (4 #‘f foy o T I g )y
J56 AT NATT R0 30 R 907 % LA A T T LR R A M
AN AT b (e B 348 e ke
3.7 % sﬁlrﬁ?’ﬂ“’ﬁ/‘-

VE AL LY 10 A AT O A AR

A ) Y U TE K EA T R g A M A A
W B IR B — i RN R AT L
PR A% 300 2k & T 05 A R JI)\MMIJ T

SR AT RCE S b 0 e GG A ‘M F ) i
bt O b 28 0 Ly e (| P IO UT AR NG AR A S
JA mlBE ny H AT 4

Z % LMk

Do AEL G I ST A H R LSS J 090 4) 1Sy

~ 364
20 (B0 SEIVE L R G g A e REIE S WIS T BT 2002
(2):72~79

30OBRARZE RO ey R L AR ) e d
% 2002(1) :11 ~13
4 XU SERL B SIS R e AL L
SRZEMUIETE 1999(3) 52 ~ 54
SO R T LA BB 1998
6 PIATE AT R S e R A oy e
MEHE 200201 226 - 27

7 Fennell D. Smale B. Ecotourism and Nature Resource Protection

JEA L O I 1ty

Tourism Recreation Research 1992 17(1) :21 - 32

8 Eagles P F J. The Travel Motivations of Canadian Ecotourists . Jour
nal of Travel Research .1992 . 2]( Fall) :3 ~7

9 AR TR AL AR IR 2003

10 | (A EF U N T H’V’\ﬁ’ 1’ DX AT Mo 5 92 T )
M 2002 8¢4) 251 - 53

(I A 78 d R B ’r‘" VR R X7 5 i AR A% )y 25 03 oy
{45 b A RADLWETE A AR 2002 21(4) 356 - 368

20 L T BEITT A L) T )RR 2001

( F4%Z 90 T)

4 ek
TRUFE A FRELL —T LB 7 F.l"'—l'Juf"ak*%“-*"l' B
AbF R NGB B VF % LIS ANBIE ST J7 0L A AT 1 e e AR

{HAL BT A 25 2 AT AT B R R e 8% ) ﬁll\"H Huﬁfi%\%r&
MY ¥ AL A A 2 R I R

A

VR O AT A LG e e k] Yy 4

17(2) ;108 ~ 112

Cole D NI EI/1 & AR )

FEPEAR 1990(2) 118 - 21

30 M AR A AN SR 2001(2) 120 - 121

4 gRAE R AR MR e Ik st o D e L 2001 167 -
201

S B WL OROREIE L AT G el L A IR TR
AR 2002(2) 127 ~ 30

6 Boo E. Planning for Ecotourism . Parks .1991 .2(3) :4 -8

7 BTl A AR R I TS 1995 113 -

O
>

LT 1907

(¥}

R N SR (RN NI .S (O AR

56 ~ 60
80t LT AN AR 1006 1601y 106 <10
O LURJE LA TR A R AR TR 1998 1301y 81 - RS
1O RS 21 A A LR R TRl 708 e 71 AR ook Lo
(3) 327 ~ 331
L AT BT A —— AN A B A A

1994 13(5) :35 ~ 3%

120 SSRh R IR L A G LA B s B e e e A e
1996 .16(2) :37 ~43 .54

V30 A% BRI A R A s i L
IREF I 2000 .23(4) 417 ~ 420

L2 TR OB T b A R A 2 1 G AN (g TE 2 W
RS IR O I U R b N L o T R N LI | FW R RT R U 7
WA 1991 248 ~ 252

(ORI B 8 O S I 7 BN 8 A Y VA |
82 ~ 95

RO SRR RIS VR B
15-17

17 Burden R F.

Bl ¢ 2000

RTINS 0 L NN R enagn

Randerson P F . Quantitative studies of the effects of
human trampling on vegetation as an aid to the manage ment of se mi

natural areas . T appl Ecol (1972 .9 :439 ~ 457



534 B E IS, 5K AR

H 7K B 5

BT b R s T A AN O 2 R
X o e S B B e R v S AU O AN K TR IR AR A
V5 KA B, Ay T G L e B R o0 3R R B X 0
AKIERAED 75 8, w] RADH BRI 7 . KBS KE
WS RS, B AR, AR —
Fhbef 77 i«

ERRAL T XA T KA B 1 oK, KA R
iR A LY B B CL- 24 2 AR E R VB /K R e ) o
B K TCVFE I 2 % Zn F1 Cd S E &8 R & 8
AW R RS KT U AT T, PR AR & s e
far i, IS ANBEE A T AROERE, LR gh Rk A SR

Bty KA HEME fe R

(1) B0 . R AR | 5B 5 6 (1], 45K K. 1998, 24
(2): 18 =20.

[2] #i . mm# T 7K T 0 ] 50 ().

1997.{11):6 -8, 15.
[31 He PJ. Phan L. Gu G W and Hervouet G.

a polential water resource in Chinal]].

Reclaimed municipal
waslewaler Wat Sei Tech,

2001, 43(10): 51 - 58.

”.‘h' [ /
L4 "‘,.r’
&)
&
R AN AR 7 A1 A 2002 F 12 A
|4 | Oron G. Armon R. \| indelhaum R et al. Secondary wastewater dis-
posal for crop irrigation with minimal risks[J]. War Sei Tech. 2001. 43

(10): 139 — 1406.
[5] Oron G.
surface trickle irrigation[J].
2 158,
16 BRI (8 Rk BE A U 7 17 5 )50 % &

Demalach Y. Hoffman Z. et al. Wastewater disposal by suly
Wat Sci Tech. 1991, 23010 = 11).2 149 -

ZRCRI B 7K M) 73 Hir

JiE B IM 0 REF SRS R E. 199878 196
[71 &, e, BEM . Kbs S Kmd v 1 "vl~1:LPm,‘.",*
A H . 1989, 67 - 69.

[8] Delgado S. Elmaleh S. Dfaz F,et al.

Ammonia removal ina deep re
claimed waslewaler reservoir hefore agricultural rease[ J1. Wat Sei Toch.
2001.43(10): 125 - 132,

[91 Mathur Y P and Kumar P. Concerns and trends in envitonmental leyels of

nitrates[ 11, Ind | Environ Health. 1990, 32:97 - 108,
(107 ZEF M. W EEE. A M. % i K I s R B A T
FAEFR I (R4 1998, 17(51: 237 - 239,

[11] Delgado S. Alvarez M. Rodriguez — Gomez L . el al.

How partial ni-
trification could improve reclaimed wastewater transport in long pipes

[J1. Wat Sei Tech.2001.43(10): 133 — 138.

[12] Oron G. Demalach Y. Hoffman Z and Manor Y. Effluent reuse by
wrickle irvigation| J1. Weat Sei and Tech. 1991.2419): 103 - 108.

[13] White IS and Bayley S E. Nutrient retention in a northern prairie marsh
{ Frank Lake. Alberta) receiving municipal and agro — industrinl

wastewater [ J1. Water Air and Soil Pollution. 2001, 126:63 81

] SRR 2 AR ) S B HE AL R—— (e R

BE R D TN IR B R 20001 10 4

i K o Ho 2 % iy H A Flog
W1 ) 4 R ik 111 4 i iz % 1 4 Fi fir % R R A '%wzr' fir ik
- 'P [ ’Lj 1 [Acta Math Sin New Sei| | 3R A B AR | *ﬁ%?‘ﬂa AAAAAA 'T o 3 1
iR > ey R > B AR > it {25 1R B E | 2 |
T it H 3 HOR 5 IR 3 B RN 3 @mﬁém‘"'{
Ty 4 || Chin Ann Math B | 4 78 2 4R 4 A E IR 4 EMHE®R | o4
FUKFEFER | 5 || J Comput Math | 5 B R 5 Hi 0 1R s | maRsasw | 5 |
RIKEER 6 R F o o 4R 6 E TR 6 | PEEMLT S FEMER | o6 HEBER | o
| kmAEER | 7 || MEFER A | 7 MO it i 7| CEmEr s EmmEER | o MR | 7
sk | s | REHESRY | s Hh % 4% S| CEmiE S cEmmaE | s | B Ee Ly X
MRAEER | 9 RAET YR 9 Hh B {2 9 1) LR R R A 9
HEREFR | 10 s it 10 RER 10 EUE R 10 wﬁﬁﬁ’hm'"'
L ES {2 % AR % B 75 TR %
91 % 5 ik 111 4 B % 11 F1| % i B % e frowl
| Chin Phys Leu || mEsrkrsR | 1 || PEcWHE | @mamfm 1‘W"
T > A (7 3 IE 2 4R > I
W 3 it g 3 HRoll b4 3 EXi
o S T | 4 k) | 4 + e iR 4 ’ 4 |
Commun Theor Phys | 5 LR 5 97 1P 25 4R 5 PR N g e 5
P8 i 6 B TR 6 M2 %R 6 PERE S ek 6
s R 7 b2 3 1R 7 || hEkEHE | 7 oA 7
1% R 8 P ER (L 2 IR 8 K 1R 8 BT ﬂlTF"H ik 8
(st 5 TRER| 9 | BT R "”E'xaﬁﬂﬂifm'b . WWMG¢A'yﬁM'4'”E1xg;ﬂ 9
HAEME G EME | 10 (5 it 0 | e | ol ban | 0| REREEE |10
RS I R 00T B 4 3 0K 0 TR 0 10 PR R WO A S 1 90 R TR (R R T 11 A R

vEER R SRR R A S| SRR 1999 SRR, 4

SIS G o JE 5 39 8 KR

PR R R A B R
(B htp: /7 www. ife. dicp. ac. en)




+ t# (Soils)., 2004, 36 (2): 203~207

FEH B R KIES HRIFIE R H A B EANZ IR

BB OLRES

wmE

R
(1 hERE R RIS AL AT K#
2 WIS TR

130012:

A

B 650224)

SR T AT B A B K 28 1) TR B A CHIE B xS FRE A S, AR R ok

BTIEFEESFHE, AR 2000 ~ 5545 m A H 9 i LIRARL, TIR ON LUEROR, R T LU HLERER
THHEREITRE. AR HEGIURTE R 100 ok, B APHERE % 28.7 oke, 1ETEHFF 5 22.3 g/ke, T
EE. TS ACh TR RRES AR, BRTIMMAK LS BIRFRY TR, 54h, URTELIE T IR
FIF PR SZ IR, MM E K208 BBOR S TR S, & KT 3T R BRI M [ 1SR FIRE (1T Bl by 03 4 o IR

X BRESRbE . HIRERE. DIEARIER. DIERE
hESES  S153.6: S158.1

FH PR B BRES R AMUEH
ZAEPAR BEE B AR, O R SR R A A P
K PER R E I A A ER R T L NIl K
() B 1 A KSR FE A P e OR3P A 2 A 1 i HL el
FERKE S N B SRR LR B ek U

K oAb AT LI I, BORERRE, IR
WAFRE T G K, 55 b m & AR | B b %
PR, KO A2 A S TR IR G S 2R S
RBE, R R AT X B RIS AT A5
AR KW RS LLR, hmTHZA
ROE AR, B R AR, R
) 8 ARt I KRS NG, B S5 A
ENRIREM, Ao M B IR O T, IR AR
IR ARINREA Pl 2k, BRI /K it K™ 5y
A AIT R R A 7, IR T A s K0k
S RGRINEFE . H AT A LI T AR FRAR
i, ATH G EKERRI SR E S
PR R F G G55, AT IR R0 3858
SEWIIBTT,  H AP T P e SRR 2R iR A
B R4 Bt 2% .

I R XBUR R RTE

4% B R WS g G VDT 48 s X T 1)
o NN BI04 0 N %) DN A S R T

Ab s e ) g IR A G o, A AT e S Y A L
MG A, R ) op B R R )
Pk, LA LY P UL, P KIS T, S
ELF A 52 5545 m, (LA & i LA 2000 m /v
A, HARERE R, HRibm, rHrpfk, HhipAes
ZSOT b/ e i BRI 15 0 (o S 185/ 1 I 14
LRy A g, B R P
BNAREKNEE R, L. Wk ba . i
e B i e BEAVE 2 R E AR, sy
Wb, AdELME, FHRSsS~8C”, =10 B
W 1529.8 , fEA KRN, |
SRS AT AR R B, R KRB A A it AN [
WA BT B 100 my PRI I 20 ~ 40 mme. )
s b R KRR R S00 ~ 650 mm, FfBfRR T
E 2, PR K g B AR 3400 ~ 3600
m, [EKEIE 1000 ~ 1200 mm, SR JATHOR L R
RIS e I (SR 7/E LS TR DB UES S VAN T

WF 5% 77 32 T2 4 B 55 )9 PEARAE 73 B A1
gh o, R B OR R A (R B K H A H AN
R R 8 N RN R R N B B S T A P D N R
KRR, AREAC ENE R RIVE S, Rp s LR
4~5 AN, )AL g ) 25 A AN 1) 93 L AURT
JEAEBF AN 7 I 0 48 = N R R B
M SRR A kR AR LSRR A i
SRS B FIERT 1987 ARG R b A

WELTH: ZE ARSI (2001C0044M ) LS A0 E SRt T 5 985 4 H AR B S I H CHNKEI2002A04 0 2[5 A

H #4714 (The Nature Conservancy) ZRhTiH -



204

% & 36 1

B SUSTEIE JUR s SN RSV P IR
P RAVECEAC RN, AR e i 1t
T3 AR AN LGSR I DA A, e e A A T
fiE . ARPE ) BT AR P % 0E A tﬁ%uﬁ
P Bl e ) SR A2 T RS R
FERR X 7 3

2 GBRE5NH

21 TIEFFHS

2 L1 HHERMEZH, fEHS R LN
KUt @ L, MR AHSRESE2: JFilim
B, WA, BomEE RS Rk 5545 m, Az
FAE U, SRR s X HTVE N @ VPV AR R 2000
m, =% 3545 m, XFEERKRK, RWEHEE
B E AR SR E T ORI 7S IR R %*i‘@#ﬁﬁ

ANTE)AE BV A 5L VIR 2000 ~ 2600 m 2 b 4%
VB E U RE, Ik 2600 ~ 2900 m Hu4fs, ﬁmﬁm

oLy 35 743 R 2900 ~ 3300 m HuAY, 4>
ERFHE, 3R 3200 ~ 3700 m HbAy, 440 3 Wk 4
(IAHE, mRtE AT ¥ ik 3500 ~ 4000 m Hus,
Ay A G ER I E AR L MR 4000 ~ 4500 m b A,
Sy bR )+ Rl ) D R 4500 ~ 4800
m b7, > i S (RNl gERE ) M L 4800
m U EARG . RELBEEESR HoHE, H
HTXAR IR 2R, & Lt 7 &R &
FEARTR], LA R K 04 (R Bl i B AR AR W A — 3,
(Al e H Ay W A B IR K. BRIk,
AR H 5 A AR RS T AR RSy i R
MIRRIRAS W A, ARt 5 5 A SRR HE 4 A
TR AR P L3 b AR 3 i %, o
PRI Mgtk @ AR, XAl fe 5 R 2 S i%
AR, R T A B KU 7 i IR R0 a5
R E 2 2R

2012 LSRG, BA SRS g
PRI Ay K 1R b JEZ 155 A 4 0 o A R R R R 2 1)
HARXE, TEBRHEMRFMER, WEE 2000 ~
5545 m LR A o, A EnL L #iE . )
B, EKmEMAKSL S A ERTFR 9 AN ES
PR Rl SRS, S AL BT D L. TR R
s R R AR AN B A S H L i 4 Dk
B, KRB WD AMA S AR, Sy
WX HIRERECA £ E e BRI, 7E A AR A

BB R AF IR AR I, IR R L LR, !:H\,
@it %l A-B-C R, R R, AL
%aiﬂdglzong, I gﬂmﬁL&7zogmg,4%N59
g/kg, MRIRT HREWESS, KEE N EIL 90951
mg/ke, ML P 72.80 mg/kg, @’\"‘I K 177.7 mg/ke,
A 23w i o R A R R IR (& 1o Uy
A AR R e I A R AR L '17'- i) ‘I'i RIEBE A
PEReow, pH 4.5 ~5.85, FIgErE Sy Bl B,
VAR it AR Y ulﬁﬁxlnj, J& TR I, O/N LG
MigmE, RE C/N T 3890, £MT FHFI4LA
WA L HLFE A LT FIRLLA LR B G
1R,

Frh B R Rs HIR TR0 O R UR S, (Ul
TURBEAC, R 0 R Sl R, X
FEEIRA R IR B2 BIBCNPRS, B0 (08 T o
FI/J 42 (Picea likiangensis )« V%¥2 (Abies georgei ),
i LS CPinus densara) T BR CQuercus pannosa )
ERHOER RS BT AR L ISR BRI AR AR
YLLK A AT MDA S5 S5 A A 1) ol P 1 S
bb, V¥ 2 9% L IRALREAE g i A AR BRI AR
719b, VFZARMHLZ RE TR, [ SR (1
Ho b R ZERE A o T IR B B AR A A
3K LR 5% AN (3 BR i A A A 0 2 s Ak R
B, WBORE RO AR A A T, ARG,
AUALEE B IR K T AT R A LA A M A FR VG 54 1)
A
2.2 HIERAFXHIRE M0
2.2 1 - HEE IR R
Geky/E2RERIDE TR

'I’ ! =

F AR AL f ) R
[00EZ SRINMECEEV/RS I8 seHLY 4 Eoa i

REREEERL &y AW, ) A7 314
Al MEWE &GS, HIREFERZ, AR

2 RLESE KM, R FEENAHREM N, P,
K 7295, RO R IX e 4 438 SO K Hh =7 B 45 1% 3 K 9K
R A, Rt 7 A PRI 0 R b LA R 5
AMUAE TR ZREE, i Hoo R K 1,
AR, WV AT AR (A ok
I — LB, T A RIS SRS, R B A
[ BE AR A Ty sz e 3] 7 F g s R faor 1t
JERRN FER T, B R )L, B e
BT B3 RE R B, R A U 2 AN D) A BE T A,
VFZHWBEMOIT B AR W, B ik nl A Szl i
st R AR B A S AT L A R e B



32 RS R RRORIA IR P T A NI S R 205
F 1 HREBNXIRS EFT B
Table | Characteristics of soils in the Shangri-la Canyon
TIEER RPRRE pH W (kg)  HHUR ON & B (ke ﬁgﬁﬁ‘mm)
(cm) (RED < 0.002mm  (g/kg) N P K N P K
R ACO~16 5.25 604.5 30.4 21.71 | .4 11 101 117.25 33.80 90.42
BC 16~40 4.73 6474 25.0 19.23 1.3 0.9 17.1 109.88 23.51 6813
Ll & A 0~53 5.32 766.3 74.1 35.29 2.1 1.5 6.2 326.34 2918 148.50
i+ BC 53~100 5.85 578.2 42.4 23.56 1.8 1.5 20.1 162.81 51.34 159.80
[ERSN=Eay A 0~17 4.52 662.7 2143 56.39 3R 0.4 21.2 427.77 26.91 92.47
e Ay 17~37 4.50 677.5 84.3 52.69 1.6 0.5 28.0 146.82 22.50 30013
B 37~100 4.9] 543.3 56.5 43.40 1.3 0.6 29.0 209.8K 72.80 32,80
i 0% A 15~33 6.64 571.9 193 .4 32.78 59 0.9 133 684.96 26.40 617,10
B 33~70 6.89 6703 60.2 30.10 2.0 0.6 12.8 253.52 14.40 155.60
BC 70~89 7.66 4123 30.4 33.78 0.9 0.6 [7.8 82.40 14.79 68.87
FRIE Ay 3~12 6.23 700.3 44.1 49.00 0.9 — — 101.05 200.53 160.30
B, 12~36 5.96 783.3 20.0 33.33 0.6 - — R0.41 35.56 91.89
BC 36~100 5.94 747.3 10.7 13.76 0.8 — — 86.82 14.66 83.06
HRIE A 2~8 6.23 671.6 318 35.33 0.9 - 87.55 24.22 197.20
B 8~35 6.25 754.3 4.4 18.00 0.8 — — 156.07 18.04 125,10
BC 35~45 8.16 615.2 29.0 41.43 0.7 = = 252.76 9.03 99.88
HiEL 0~15 6.38 581.2 369.1 49 88 7.4 — — 909.51 16.77 177.70
L6+ A 0~45 8.06 724.6 42.6 17.04 2.5 = — 114.04 4.95 103.50
B 4576 8.66 646.4 6.8 11.33 0.6 — = 24.00 1.13 5185
Hh AR LY A X IR AR ) 5.6% . %, At FE, bR, IR A R, TR, d S
SR WA E Wiz A E . A RARTE S ﬁ‘fﬁkﬂfh&%u&#éfﬁféw RPMEIRM. TRk
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Table 2 Change in nutrient contents in the surface soil under disturbances
- HFET (mg/kg)
8 40 LR pH AR (ghe) &N (k) N . C
o EL IS B 4K P A © N 3.78 370.4 54 623.70 337.60 253.50
MR R TR N 4.52 205.6 3.8 427.80 26.90 92.47
x5 e LA TR AZ R 5.71 120.3 2.1 267.24 17.67 296.30
= ¥ K 5.43 74.9 1.8 175.86 24.26 179.00
& t W #HE b 6.91 279 0.9 89.07 3.20 353.80
CFRIRBHE LD i#H# 6.86 294 1.1 10286 3.81 45470
EE ] 7.78 20.2 1.0 R4.31 2.52 172.00
EE T i} 6.52 243 1.3 120.16 361 214.20
Hop B3R K2 A TR MR, MR A R A& R R N KRy, il

B EABARERAL T, B pH (HAHLHH
AT KRB, O R RN & i 1y 2
TR, GRS, &R
i 4R 5 R LR AR — 3,

3 i5ihe
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SOIL. CHARACTERISTICS IN SHANGRI-LA CANYON
AND IMPACT OF HUMAN ACTIVITIES

TIAN Kun"?  BEIRong-ta> CHANG Feng-lai* LUMei® MO Jian-feng’
(1 Northeast Institute of Geography and Agricultural Ecology, Chinese Academy of Sciences, Changchun  130012:

2 Department of Environment Science and Engineering, Southwest Forestry College, Kunming  650224)

Abstract  The soils characteristics and impacts of human disturbances on the ecosystem of the Shangri-La
Canyon were studied. The results show that 9 soils are distributed in clearly vertical zonation from 2.000m to 5,545m in
altitude. The ratio of C/N in the soils is high, indicating that in the Shangri-la Canyon the soil formation processes were
dominated with accumulation of organic matter. The average content of organic matter in the natural soil under forests
is 100 g/kg. but is reduced to 28.7 g/kg after the soil has been cultivated as sloping cropland and to 22.3 g/kg in deserted
farmland. which is evidence of soil degradation under the impact of human activities. On mire soil, harmful and
poisonous weeds, such as Euphorbia jolkinii and Artemisia hedinii representative of soil degradation, are intruding into
the meadow as a result of over-grazing. Soil degradation also occurs under the impact of nature disturbance such as
forest fire. Moreover, the soil in the Shangri-la Canyon is higher than the soils in the other mountains areas in Yunnan,
but cold weather limits the soil productivity and plant growth. Once the vegetation is destroyed, it is very hard to restore
it. Thus the loss of forests with their function of conserving of water supply threatens the natural eco-environment in the
vicinity and the down-streams of the Yangtze River catchment.

Key words ~ Shangri-la Canyon. Soil characteristics, Soil utilizations, Soil degradation



