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Q 25 kg
12
1) 50~ 70 g( ), 12 h
2) (40 ) .
: I~ 2min(2000 /m )
3 I ,
) l~2min )
( 4h , 2000
2mn, 5~6
4) , 204~ 2 05 :
3 10~ 15 mn
(2000 /nin) | ( 2
), , <12 12 h,
1 —
Tabk 1 Site nbmaton for surface

spore-pollen san ples from Q anshanY wuliit M oun tains

Site nane Sie No Lat (N) Long(E) Elve (m)

S1 40°5935 0~ 123°0734. 5~ 630
S2 40°5934 5 123°0751. 3~ 600
S3 41°0038 6~ 123°0836. 6~ 170
S4 41°0043 3 123°0837. 3~ 168
S5 41°0011 8~ 123°0828 3~ 236
S6 41°0703 4 122°4111. 7~ 6

S7 41°390 22 121°4125 8~ 772
S8 41°3909 6 121°4201. 6~ 639
S9 41°3922 6 121°4234. 4~ 522

Fi 1 Locaton of surface spore-pollen

24
, 10m1
400
, 300~ 1 000
3~ 4 ,
2
21
, S6
< 50 %, 74 75% ~ 90 4 %
, ; S1.S6
, Q2% ~15% ,
, (Pinus)
, 78 %,
60 % (Cheng odiaceae)
(A rian isia ) (Ranunculaceae )
, 30% ~ 78
Yo
211 S1—
630 m,
, (Quercus mongoli
a ), (Pinus densjlora ),
08 (R hododendron. mucronu—
latm ), 40% ; 1%

(Carex callitrichos )
(Fraxinus rhyndhOphylla )

(Campinus corda

ta) (A cer. mono )
, 90 4%,

) 8%, (Quer
as) 5 5% (Gledit su)Q 6% (T it
ia)0 4% (Salx ) Q 2 % (Betula )
0 2% (Corylus) O 2% (Castanean ill)
02% (Juglans) Q 2% (Umus)
0 2% (Ephdlra)Q 2 %;

, 9 4 %, (Artanisu )
3 4% (Ranunculaceae) 2 4 % ( Che-

nopodiaceae)l 6%
(Canpositae ) O 2 %

(Sanguisorba ) 0 4 %
(Carex,) 0 2%
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(Gram neae) 0 2%
(Kochin) Q 2 %

(Acorus) O 2%
( Gentiana ) 0. 2 %

(Polgonum ) 0 2%, (Tyha)
0 2% (Sels-
ginella. sinensis) O 2%
212 S2—
600 m,
, , (Tt

(T ilia. mandshurica ),

(Ulus jpouica) ,

08 10 %,
liam sii )

(Corylus mandshurica )
JSolia);

s ) (Rubia. cord jolia )
siderosticta )

0 amurensis )

( Sambucus wik
( Lonicera. praeflorens )
(Rhannus parvt
(P lectran hus jap ont-
(Carex.
(Ampht

(D oscorea. nipponica )

(Vicia unijuga)

carpaea. tripema )

( Sm dacina.  japonica ) (Doelli-ngeria.
scaber) (Aegopod um. alpesire) (Platye
odon. Grandiflorun ), 40% ;

, (S chisandra. ch nensis) (A ster.

tataricus) (Potentilla. fra-
garioides ) (Artan isia. sylvatica )
76 3%%, 55 %,
, 16 33%
(Campinus)Q 33 % 033%
, 6 0% 4 3%
(Quercus) 1 67 % L 33% 133%
1 33 % 0 335 %
0 33% 0 33% (Solanum ) 0 33 %
(Pyrola)Q 33 % 0 67 %

, 333% (Pobpo-
diaceae) 1 33% (Lycopodiwm ) Q0 67 %
213 S3—

170 m, s

, (Ca rex. dispalata )
(Astilbe chinensis);
(Celtis Koratensis),

) 0%
(Craataegus pinnatfida ) (Pmunus  tanento-
sa) (Euonymus alatus), 20%

5, an,

, 83 25%,
82 5%, 1 25% Q 75%
Q 25% Q 25 % ( Securine-
ga)0 25%; 11 25%,
35% 2 0% 1 5% 1 0%
1 0% 0 72% 0 75 %
(Sedum ) O 25 % ( Crucferae)
0 25% (Lilum )Q 25 %;
30% 0 25%
(Selag inella ) Q 25 %, 3 5%
214 S4—
168 m, ,
, s ( Canmelina.
canmunis) ;
(Pinus tabulaeform is ), 0 7
(Lepedeza. bicwlcr) ,
20 % 81 5%,
, 74 %,
S5% 2 4% L 5%
(Phyllanhus) 1 2 % 1 2%
0 7% Q 4% 0 2% 01%
0 1% Amompha ) 0 1 %
0 1%; 12 1%,
2 7% 1 5% 1 2%
(Sedum ) 1 2% 1 0% 0 9%
0 9% (Potentilla ) Q 9 %
0 6% (Clanatis )Q 3 % (That
ictrum ) QO 2 % (Urtica) 0 1%
(Zea) 0 1% (Umbellferae) O 1%
(Labinie)Q 1% 0 1%
0 2%; , 0 4%
215 S5—
236 m, ,
, (Juglandaceae mand shurt-
a ), 05 70 %,

(Phellodendron. anurense) ,
(Prunus padus ),

, 84 67%,
, 67 0%,
(Juglans) 6 67% 367 %
3 0% 0 33%

3 33% 0 33 %
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24

0 33 %; ,
14 0%, 6 33% 2 0%
1 33% 15% 1 0% 0 67%
0 67% 0 67% 0 67%
033% 0 75%;
, 1 33%
216 S6-

6 m, s

(Cypereae rowndus) (P hragm ttes australis )

(P olygonum. hydropper) (Artanisu. selengen-

sis) (Artanisi. aurata )
(Am brosia. artan isifolia ) ( Leonurus jap ont
s ) ( Sonchus brachyotus) (Polygo-
num. avicu lare)
54 75 %, , ,
Q25% 8 5% 5 5%
3 0% , 20%
1 25% 1 0% (Stellera)Q 5
% Q0 75% Q5% 0 5%
0 25% 0 25% 0 25%
0 25 % 0 25 %
8 15%,
, 45 25 %, 425
% , , (Spiraea)
2 0% 1 25% 05% 0 25%
0 25% 0 25% (Rosa )0 25%
Q0 25% T 25% ;
217 S7-
772 m, s
) (U
(Spt
raea. salicfolia), 40 %; ,

(Polygonatum. odoratum )

(Viola. collina ) (Artan isia. latt-

folia) (Sanguisorba. officinalis) (Aco-
nitm. artan isieefolim )
, 79 5 %
37. 5% 34 75 %, ,
05% 0 25% (Campt
nus)1.0% 3 75% (Tidin)0 5%

1 75 %; ,
15 0%, 6 25% 2 75%
1 5% 1 25% L 0% 05
Yo Q5% 05% 025%
0 25% Q 25%;
, 3 5%, 4 75%
(Lycopodim ) Q 5% 0 25%
218 S8—
639 m, (Betula.
davurica ), Q3
(Spiraea. pubescens)
, 60% ; 30 %,

(Leilbn iz anadria )
(Poa annua)

(Agrinonia pilsa )

, 74 75 %,
67 5%, , 30%
2 5% Q5% 05% 05%
0 25% ; 10 25 % ,
2 0% 14 5% 1 0%
0 75% 05% 05% 05
Yo 05% 05% 025%
0 25% 0 25% 0 25%
05%; 15 0%,
14 25 %, 05%
0 25%
219 S9-
522 m, (Robin-
ia. pseudoacacu ) (Lari. gm elint)
, 05 , 50% ;
, 78 25 %,
72 5%, , 2 5%
1 25% Q 75 % 0 25 %
0 25% 0 25 % 0 25 %
0 25%; Q2 5%, ,
2 0% 1 5% 1 0%
0 75% 05% 05% 05
Yo 05% 05% 025%
0 25% 0 25% 0 25%
0 75 %;
12 25%, , 12 %,

025%
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( Cluster Analysis) s ,
2 2
2 AUO
12 Table2 A; U: O value of main spore-pollken
, 17 AOU S B U 0
, (mu ltvariate ype o7 po n
o P inus 067 0 0®
statistical package MV SP) Oueas 0 56 0 0u
221 A0U Corylus 0.57 0 03
: (1) T ilia 0. 43 0 0 57
Sali 0. 43 Q 40 Q 40
2
Ulmus 0. 40 Q03 Q5
( ); (2) ;
3 Juglans 0. 40 0 Q0 0
( )’ ( ) E uonymus 0. 25 0 67 Q0 50
’ ( ) Bewla 0. 22 0 Q7
.[3
, David Canp osita e 0. 44 0 Q5%
Carex 0. 44 0 Q 5
A:BO/(PO+P1+BO) Arten isia 0. 33 0 Q 67
Potentill 0. 25 0 Q75
0=P0/(P0+ BO)
Polygonum 0. 20 0 08
U=P1/(P1+ B0) Gram ieae 0125 0 08%
B0 Queraus 0. 125 0 0 875
,P1 , PO R anunaila cene 0 11 0 0 &
A Ephedra 0 0 1
L. . Chenopodiaceae 0 0 1
(A ssociation index), P
Sanguisorba 0 1 1
? A ’ Typha 0 0 1
) ;0 Kodia 0 0 I
, 0 , Labiaia 0 1 1
U Un bellferae 0 1 1
[4] Selg inella. sinensis 0 0 1
; U
25 s
A,0,U ( 2) E o - —— -
222 e Z
17 , : BER e
o R B “' L 8
A , 0 s L 2
B
’ ’ Ly NIRRT e :
2 2 A
0 , , 2

Fig 2 Sketch of cluster analysis brmamn spore-pollen

sanp le sites
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2 3 DCA

(detrended corre-spondence &
nalysis, DCA)
sig CA) , CA

?

CA
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P pea

[5]

( gradient analysis),

’ B ol ’
MVSP 17
DCA , 9 DCA
( D,
, DCA
Q 351 0. 516
9
, 51 52 S3 %4 ; ST S8 S9 ; S5
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242 318
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3
L ,
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Fig 3 Scatter plot of DCA for surface spore-pollen sanp k sites

74 5% ~ 90 4%
Q4% ~ 54 5%

’

2 : ;
8%, ,
. 10%
EE]
3 LAUO
A,
A ,
4 DCA
/
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Study on Surface Spore-pollen A ssanblages
Characters in Q ianshan M ountainsL iaohe Plain-Y wuli M ountains

LTY ingshua JIE D ongn ei

(College of Urban and E nvironm ental Science ¢ N ortheast Nom al University, Chang chun 130024 China )

Abstract Fwum thispaper nne surface spore-pollen sampleswere colkcted fran Q ianshanM ountans-Liaohe P lain—
Y wuliM ountans The pollen diagran showed that the dan nant spore-pollen n th study area were tree plants,

the spore-pollen content of herbaceous plants were relatively less The surface spore-pollen canb nation coul bas+
cally reflect the regional vegetation simation But because artificial activities i this region is obvious the vegetation
we sav were hardly origional vegetation, there were not exactly correspond ng relatbns between spore-pollen and
vegetation. C luster analysis of spore-pollen nd icates that the valie of association ndex A, ultra representatve index
O, low representative ndex U can reflect respectively the sm ilarity of spore-pollen and vegetaton The analysis
showed that the mstuictive of P nus Quercus Corylis to vegetation were higher but the spore-pollen of herbaceous
plants’
est Based on the DCA nmne sanple sites were dvileded nto three groups they were respectively be bnged 1o (Q ians-

nstuctive n this areawere lower we found hat nstructve of Sanguisorba, Labuta, Un belliferae w ere low—

han Liache plan andY wulvmountains regbn so DCA can provile basis Hr recover palaeoclin ate and palacoen-

vionm ent

Keywords Qianshan M ountansL iache PlanY wulii M oun tains topsoils spore-polley DCA; Cluster Analysis A s

sociation index



