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Abstract; Sporopollen and stomatal apparatus in surface soil of 15 sampling sites from Loess Broken
Plateau Area in the Central South of Gansu Province were identified, on the basis, general characteristics
of sporopollen and stomatal apparatus in surface soil of this area and sporopollen characteristics in surface
soil of different vegetation types were analyzed, and cluster analysis on each sampling site was conducted ,
DCA ordination analyses on pollen type and sampling site were performed. The results show that
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sporopollen in surface soil of this area is mainly woody plant pollen ( mean of pollen percentage is
71.2% ) , and mean ratio of pollen number of woody plants to that of herbaceous plants is 2. 5, the main
sporopollen types are Pinus Linn., Picea A. Dietr., Artemisia Linn., and Polypodiodes Ching; stomatal
apparatuses only have 3 types of Cupressaceae, Pinus, and Picea. Sporopollens in surface soil of
coniferous forest and forest steppe can nicely reflect the community characteristics of parent vegetation
that of coniferous and broad-leaved mixed forest can do well, and that of shrub can do basically, while
that of deciduous broad-leaved forest cannot do. The cluster analysis result shows that 15 sampling sites
are divided into 5 groups of I, II, I, IV, and V, which contain Nos. of 1-3, 4-9, 10, 11-13,
and 14 and 15 sampling sites, respectively; and sampling sites in group Il are further divided into
2 small groups, while those in group Il and group IV can be clustered together, indicating that there is a
relatively big difference in composition of sporopollen in surface soil of deciduous broad-leaved forest in
this area, and there are relatively big differences in composition of sporopollen in surface soil of forest
land with shrub and forest steppe, and composition of sporopollen in surface soil of forest land margin
area is evidently interfered by external sporopollen spread. The DCA ordination analysis result shows that
the classification of pollen type and sampling site are evident along the ordination axes. It is suggested
that in Loess Broken Plateau Area in the Central South of Gansu Province, pollens of Pinus, Picea, and
Artemisia plants have super-representations, combining data of sporopollen and stomatal apparatus can
accurately indicate the distribution status of parent plants in this area, and percentage of sporopollen can
be used to distinguish vegetation type in this area.

Key words: sporopollen; stomatal apparatus; Loess Broken Plateau Area in the Central South of Gansu
Province; cluster analysis; DCA ordination analysis
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Table 1 Specific location and vegetation status of 15 sampling sites from Loess Broken Plateau Area in the Central South of Gansu Province

G 5753 5353 W/ m B2 ik &3 EEMYFR
No. Latitude Longitude Altitude ~ Sample type Vegetation type Main plant species])
1 N34°38'08.3" E104°27'59. 6" 2460  BH#¥ Moss IR Coniferous forest PP
2 N34°38'08.9” E104°27'58.1" 2 400 BHE Moss &1 1Ak Coniferous forest PP,PAR
3 N34°59'25.7" E104°14'13.5" 2 400 EEE Moss K Coniferous forest PAS,PAR
4 N35°02'44.6" E104°07'54.2" 2 330 B HE Moss AR Coniferous forest PAR
5 N34°59'25.4" E104°14'18.0" 2360  HEF Moss £ RIR S Coniferous and broad-leaved mixed forest PAR,QW
6 N34°59'19.8" E104°14'16.8" 2 360 EHE Moss £ REIE 3SR Coniferous and broad-leaved mixed forest PAR,PAS,AS
7  N34°38'01.7" E104°27'48.3" 2 320 ZBE Moss T IR 3Z AR Coniferous and broad-leaved mixed forest PAR,LJ,AS
8 N34°38'08.6" E104°14'18.3" 2 310 EHE Moss %M FE MK Deciduous broad-leaved forest AS,LJ,BS,PT
9  N34°38'00.0" E104°27'47.2" 2 280 BEHE Moss %M E MK Deciduous broad-leaved forest Co,AG,PS,AS
10  N34°59'31.8” E104°14'15. 6" 2 240 EHE Moss PR AR Deciduous broad-leaved forest UP, PSI
11 N34°59'27.2" E104°14'20. 1" 2 240 B #E Moss %I [E AR Deciduous broad-leaved forest CT,QW
12 N34°37'53.3" E104°30'32.8" 2220  B#¥ Moss FEMRE MK Deciduous broad-leaved forest AS
13 N34°37'39.1” E104°32'19. 8" 2180  HEE Moss FEMFE MK Deciduous broad-leaved forest AS
14 N34°37'32.3" E104°37'32.3" 2102 %1 Surface soil #EM Shrub As,Fa,La,SS,PS,QW

15 N34°37'25.8" E104°34'29.3" 2068  HHEE Moss

FEPREEJE Forest steppe

71S,SD

l>PP: LR LA Picea purpurea Mast.; PAR LA Pinus armandii Franch.; PAS; %42 Picea asperata Mast.; QW AR Quercus wutaishanica
Mayr; AS: BA Acer sp.; LJ: Z.4& Lonicera japonica Thunb.; BS: HEM| Betula sp.; PT: WHA Pinus tabuliformis Carr.; Co: 11ZEEF} Cornaceae;
AG: FJi0 Acanthopanax gracilistylus W. W. Smith; PS; ## Populus sp.; UP: fii# Ulmus pumila Linn.; PSI; /INW4% Populus simonii Carr.; CT;
KA Carpinus turczaninowii Hance; As: Ry Asteraceae; Fa: TRk Fabaceae; La: EILE Lamiaceae; SS: 1A Salix sp.; ZJS: ik AL Ziziphus
Jjujuba var. spinosa (Bunge) Hu ex H. F. Chow; SD: F{#|{£ Sophora davidii (Franch.) Skeels.

1.2.2 JaprAe A LB %2 R MR ER i Ak 2 )7
TR IE T A BRE B R AR S FRER 10 ~
15 g FE&, BERFES T INERIRER RERRER BT ANA
PUBTSE  TEME A PR e b 25 kHz #Ik%% 10 s, HIfLAR
10 wm Y G (R & 45 A0 FLS L a8, n ACH il AR A7
.

A R ) 10493 T 25 4 56 5 8 A by )2l
10x40 £% Carl Zeiss Axiostar plus Y2249 i ol e (15
[ Carl Zeiss 7~ F) ) 556 OBy SR ST TRM B AR
PEAH DI oE 25 5102 e e S AL 2R BOIR SR AL
1.3 HEAERSIHH

KM EXCEL 2007 £ ab BEAR S Kdis , IR 545
KA RSN [ R B AL AN AL AR 197 2035 i L AR AR
HIY) 5 BARE YA R 1Y B (R) A 4535
TBERAE RURE i b 28 B ARy B AL AR Y A
= (IR AR SRR A b S B Ak 5 AL A i B/
PR SR it o il A2 b ) AE By B0 x 100%
H R =R R AAE Wy AL B /12 R R AR A
YIAE Ry B e, T T A B S A S AR AR SR R
(B, TR A R = B A PR BT A R R R A
WYy AE R RO (R A S R B I AT SR A R A A )
PR BCREME, Ah, IZ 1 Tilia 2. 0 FAFRT 15 4%

FES AT RIS I A Canoco 4. 5 844t AE
W RURIRAL 7 FT DCA HEF 2007

2 BRI

2.1 TMFISELI|/E BEEFE
2,11 Jamrey BARHAE RGEITER (R 2) %
1. Bl b g 2 AR X 15 AN RAE AR A rh Ry ARy 26
UL 38 A~ FEIM R BIA 23 4, W AERE R A2)R
(Abies Mill.) Fl = %2 J& 3 ANEF M # 26 5Y HE K &
(Betula Linn.) #iJ& ( Ulmus Linn.) ARk JE ( Juglans
Linn.) BkJ& ( Quercus Linn.) F#& A J& ( Tilia Linn.)
5 AR A WIS (Salix Linn.) | BRZ2J&E ( Rhamnus
Linn.) 2L & F} ( Caprifoliaceae ) 1% % Bl ( Rosaceae )
4 NMEARZEA & (Artemisia Linn.) 2GR HAbL)E 22
#l ( Chenopodiaceae ) . 1= 4E Bl ( Brassicaceae ) | K
Bl ( Euphorbiaceae ) 2 J& ( Polygonum Linn.) | i ¥
J& ( Thalictrum Linn.) B HEBHHAE MG R 9 ~FA
B L S IK I & (Polypodiodes Ching ) F115 55 5k J&
( Microlepia Presl)?2 AR IISHY

1 2 38T LU H B b 88 AR IX SR L b g
TRy LAARAKE Y AEH S 3, HAE R T 433 s i (e
71. 2%, TEGEHTH IR R BUARAFGY) AEh v, B



5534 KK, A Bl R BT R X 3R A A A AL AR RRIE SR Y 5

®2 BPFHEIRBERRIPARLBBABHESSE

Table 2 Percentage of different types of sporopollens in surface soil from Loess Broken Plateau Area in the Central South of Gansu Province

K RRE S T A EUﬁﬁ’ﬁ‘\E‘/%]) Percentage of sporopollen in sample from each sampling site!

LKA
Sporopollen type 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 M
£ Coniferous tree 84.6 52.1 83.7 79.6 90.1 87.9 43.0 84.5 89.7 20.1 84.0 52.4 79.1 4.6 3.4 62.6
WAJR (WAFE) Pinus (Pinaceae) 31.4 46.3 29.6 76.0 81.1 70.0 36.3 81.0 80.3 15.8 79.6 49.1 68.3 4.6 3.4 50.2
WAZJE (BAF}) Abies (Pinaceae) 43 0.3 54 0.0 1.3 2.6 0.0 04 0.0 00 0.4 0.5 05 0.0 00 1.0
BRAZJR (WAFL) Tsuga (Pinaceae) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.1
ZHZJB (AFL) Picea (Pinaceae) 48.9 5.5 48.7 3.6 7.7 153 6.7 3.1 9.4 43 40 2.8 89 0.0 0.0 11.3
FeE 44 Broad-leaved tree 22 0.3 29 26 09 0.5 0.4 2.2 0.0483 60 00 1.9 29 12.6 5.6
FAAE (FEAFRL) Alnus (Betulaceae) 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.4 1.3 0.3
HEAJE (FEARL) Betula (Betulaceae) 1.4 0.0 20 1.5 0.6 0.0 0.4 0.4 0.0 83 04 00 0.3 2.1 6.0 1.6
TEHAJE (HEARL) Carpinus (Betulaceae) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 1.3 0.2
i@ (#iRL) Ulmus ( Ulmaceae) 0.0 0.0 0.3 0.3 0.0 0.0 0.0 0.0 0.0 2.3 0.0 0.0 0.0 0.4 1.6 0.3
FNE (R Celtis (Ulmaceae) 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ik (HIBERL) Juglans (Juglandaceae) 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.4 0.0 0.0 0.0 0.0 2.1 0.4
¥RJg (5231 B) Quercus (Fagaceae) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.1 0.0 0.0 0.3 0.0 0.3 2.1
K& (KRFRFL) Fraxinus (Oleaceae) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.1
HBe s (AR RL) Tilia (Tiliaceae) 0.3 0.0 0.6 0.3 0.3 0.5 0.0 0.9 0.0 0.2 56 0.0 0.5 0.0 0.0 0.6
A Shrub 1.1 62 1.4 28 25 52 0.0 26 30 20 32 65 29 1.1 53 3.1
B R (BEEARL) Ephedra (Ephedraceae) 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
el (HEARRL) Corylus (Betulaceae) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.7 0.0 0.1
WiJE (MR Salix (Salicaceae) 0.3 2.6 03 0.3 0.3 0.5 0.0 0.4 0.0 0.9 0.0 0.9 0.5 0.0 1.6 0.6
W28 (B 258}) Rhamnus (Rhamnaceae) 0.8 3.6 1.1 2.0 2.2 42 0.0 1.8 3.0 0.0 28 56 24 00 3.7 22
BARFL Caprifoliaceae 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
R Rosaceae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.4 0.0 0.0 0.4 0.0 0.1
A Herb 12.0 41.6 12.3 15.2 6.3 6.2 56.4 10.6 7.5 29.7 6.8 41.2 16.1 91.5 78.8 28.8
RAF} Poaceae 0.8 0.0 0.0 0.8 0.0 0.5 0.4 0.0 0.0 0.7 0.0 0.0 0.5 0.4 0.0 0.3
B (%E)) Artemisia ( Asteraceae) 8.6 36.2 85 10.5 3.5 0.5 55.2 7.5 6.1 11.0 4.8 26.4 6.8 57.5 50.9 19.6
HAJE (25F}) Other genera (Asteraceae) .6 1.0 0.3 0.0 0.3 1.1 0.0 0.0 0.5 1.1 0.8 1.4 0.018.6 23.9 3.4
# B} Chenopodiaceae 0.5 20 1.4 1.3 0.6 2.6 0.4 1.8 0.3 00 1.2 1.9 1.1 50 1.6 1.4
IR} Apiaceae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.5 0.1
+#4ER} Brassicaceae 0.5 0.7 0.6 0.8 1.9 0.5 0.0 0.0 0.0 2.3 00 46 0.3 0.4 1.6 0.9
KB} Euphorbiaceae 0.0 0.7 0.3 0.5 0.0 0.5 0.4 0.4 03 00 00 0.5 0.0 0.0 0.0 0.2
SJE (ZFRL) Polygonum (Polygonaceae) 0.0 0.7 0.6 1.0 0.0 0.5 0.0 0.9 0.3 0.7 0.0 0.9 0.8 1.4 0.0 0.5
JEINRE (B EFRL) Thalictrum 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 13.7 0.0 0.0 0.0 3.2 0.0 0.3
( Ranunculaceae )
HAbE (EBHEEL) Other genera 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.3 2.9 0.0 1.1
( Ranunculaceae )
JEIEAL Lamiaceae 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.1
TR} Fabaceae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 46 6.0 0.7 0.0 0.8
IHEL Cyperaceae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.3 0.0
B2 Fern 1.8 17.6 15.5 2.5 20.2 53.7 89.2 19.0 2.6 1.1 24.4 55.1 17.1 0.7 0.8 21.4
KIe B IE (KIEBEL) Polypodiodes 0.5 16.6 15.2 1.5 20.2 52.1 84.8 159 1.8 0.7 52 153 6.5 0.7 0.5 15.8
(Polypodiaceae )
AR (FARAEL) Lycopodium 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

( Lycopodiaceae )
AFE(KIEHFFL) Pyrrosia
(Polypodiaceae )

LBHAF Selaginellaceae

s 55 5k ) (BEBREL) Microlepia
( Dennstaedtiaceae )

HiAth =487 Other trilites

R
TR EL Sporopollen number

0.5 0.0 0.0 0.0 0.0 0.0 3.6 00 0.0 0.2 00 1.9 0.8 00 0.0 0.5

0.8 0.3 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 09 0.3 0.0 0.3 0.2
0.0 0.0 0.3 1.0 0.0 1.1 0.4 3.1 0.8 0.2 19.2 37.0

©
3
o
o
o
~
o0

0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

7.2 1.4 7.3 5.6 146 14.8 0.8 8.4 12.6 2.4 13.7 1.4 53 0.1 0.3 25
377 361 410 401 375 292 422 269 405 449 311 335 432 282 384 367

D1-15: REE S S5 Nos. of sampling sites; M YJ{E Mean.
DR RAMY) 5 AW AE BRI HLAE Ratio of pollen number of woody plants to that of herbaceous plants.
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AR o3 i d i (YIMEH 62.6%) , @ i i 48 4
HIE S B RZ (BIH A 5. 6%) , AV B E
AR (ER 3. 1%) . I B IZ KA Y
A B o3 & B 0 AR AR R K (6. 2% ~91.4%) , ¥
{EL K 28. 8% ; Bk FSAH WA F A 40 % i (19 28 AL A
K(0.7%~89.2%) , BIME K 21. 4%, 5 HH#4EH
o RN R AR AR R 0 B o et (3B 50.2%)
SIZIEAEY ALK B oy Fr R (YIE R 11.3%)
BAZIEAHYIAEN 00 B o o R (YIEN 1. 0% ) ; 7F
] AR AR T M AR IR A 0 E A S R T
HAERIAEH , SIE 50K 1. 6% F 2. 1% ; 7EHEAAHE
YAk T M A R E AR o i e, Y E
IR 2. 2% 0. 6% ; TEFAFE ) LA | 5 JEAE )
TER IR E o & i de i (YA 19. 6% ) , AR HAbE |
ZEPLRIFE R W JE AR AL 10 A S A (A
3N 3.4% 1. 4% 1. 1%) , {EBRZEA Y1,
K e B A T R R AT S R (B
3N 15. 8% 4.8%) . it 4R B itk 15 4>
KRR G AR YA BRI HAE R 0.1~
14.8 H)fH Ny 2.5, U WP b g 5 1 AR IR IX 3R P iy
ARAKEDAER B A AR

HAR I B e D e AR IR X 15 R
MR LR BAEAE N R AE R, O HL, B # E B Ab
PAATET B 2 & 8 5 RAE AT AR K AT A 1L AR BT
FASERN AR, 3X 7 AR SR L PN B A AL R 1Y
o a B R 60.0%;1 LA 9 & 15 5 REEH
FRHT R DA SR AR, (HIX 8 ARAE S P B
W E &R RN 41.5%, 1 & 13 SRFESFE LD
WHE R B, JFH, 1 2 3 SH 6 SR+
MHEAERA A2 B, X 4 SRS R LD B
JEFE ) AER A o SR BIE N 30.0%;4 15 5 K
72 13 SRFESMHE AR W s ERY, HX 9 1R

R3 BYPFEIRBERXRIPRAELEBSIASNESRE
Table 3
Gansu Province

HERETaEEMYARNE > S EHMEN
5.0%., 15 A REE SR A e R Y
FEK1, 97 H 14 Tl 15 5 R A s AR OK T A 22 i
EO A X 2 ASREE SR T E E A A
SN 54. 2% ;1 & 13 5 RAE S B R 0L
JERELY AHIX 13 A RAE R b E B e 1 E
SO EBEN 14.3%, LR FsE 4 R E W ZEBE
AR AN | s A2 E A JE A A B B A
A,

2.1.2 AIFLBe B SIS R (£ I)
FEUA L BT R o AR IR X 15 AN SRARE S E TR AL
#5 A FAEL( Cupressaceae) WNB I AAZJE 3 A28 1
IR A AR E S5 0. 8% 5. 5% Fi
2.2%, tEarhAEgE IR 422.5 S, WG AR
Y SLAR 262.0 > 2 BAEY AL 117.5 S F1
FRHE Y AL 43.0 D, B &R 0HN 6.7% .
2.8% M 1. 1%, 2 55 UKT £ 9 FREELARL T
YIAEAERN BRI A AL 35X 7 A RAFE s R i e A
YIS ALER I E o & i BIE N 11. 8%, 45 & B AR
S50 BR 6 T RAE RUA, HAR 6 A SRAE SR LA
BRI LA S AR Y X R B A, (AR
&, BORTEEF AR A I & R 6 5 R s BT A K A 4E
ILAME IR AE R 1 i & B @A S L AR 1 9 5
SR 1 BT B SRR WA SR RE ), (E HER - v A A
JEHYRALER, E 1 B3 SH6 SREEE LT
BRI , X 4 MRS REP EE
Y RALES N EH 7 B BE 8. 3% , 456 WP 4
Z50 X A NRPES RPN AR RIS S5
KHEYISE XTI, 3 5 SR bR SR PN
BHEYRALA X 2 RS R L PR <AL
BIE 4> S R 6. 2% , i 7EBFANR A 3 F1 5 5
SR I A WA RHE)

Percentage of different types of stomatal apparatuses in surface soil from Loess Broken Plateau Area in the Central South of

LR

HRFERRE R PR AL B I E A A %

Percentage of stomatal apparatus in sample from each sampling site'

6 7 8 9 10 11 12 13 14 15 M

Stomatal apparatus type 1 ) 3 4 5

FAF} Cupressaceae 0.0 0.0 11.3 0.0 1.0
5 )& (FARE) Pinus (Pinaceae) 0.0 3.3 33.2 43 7.4
=2 JE (FBSFF) Picea (Pinaceae) 6.8 0.7 25.4 0.0 0.0

SILAREL Stomatal apparatus number  25.0 12.0 248.0 17.0 26.0

0.0 0.0 0.0 0.0
0.0 4.3 19.7 10.1
0.3 0.0 0.0 0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0 0.8
0.0 5.5
0.0 2.2

0.5 9.5 44.5 40.0 0.0 0.0 0.0 0.0 0.0 0.0 28.2

D1-15; RFES %S Nos. of sampling sites; M: H4{f Mean.
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2.2 AEEHERRTHBBETE

2.2.1 4otk Beyandie  EAEKA 4 A5
MORAE R P B RETER 19 A o e die i (39
K 75.0%) , [ AR FIHE A HE M0 A6 80 10 B 4 B A1
(BB BN 2. 0% F1 2. 9% ) , HEASKEYIAE R 10 43
SRR (BME R 20.3%) R T E =
(IXIE A 9. 4% , FEEFITREAENS o, 4 B FE 0 A8 4 1
oS (N 45.8%) , =2 BRI ALK 1)
TS B E (BIME K 26.7%) , 4K & MW ALK 1
S RBAR (ME R 2.5%) . fERHRAER T, 3
BAMEAE AilE SR E AR E 4 2R, HAER)
MVE & IR, AEREARREY R, EEA NS
AR 2 A28 A0 Ry & 43 & e 34 8530 ok
0.9%H1 1. 9%, TEFAMYIALN T | JRAL Y ALK 1)
e (M N 15.9%) , ZERHEY LR I H
SIEEIRZ (AN 1.3%) . Gilds R B A
4 AEFMORFE S 3R R 5 B AR YA K
BRI IAE R 1. 4~7.3 , Y9{E K 4. 0.,

2.2.2 AtRBIMARE LeHAFE EML 3 4
BT RERACMORABE S 32 v A AE R B 8 401 e fe
1 (YIEH 73.7%) , W B F0HE AR W A6 ¥ (0 A S
B (ME K 0. 6% 2. 6%) , FEAAE YA
Ky o3 A (BME R 23.0%) , Bk A ) 96 F
Hor S B E N 54. 4%, FEEFHRAER B, RN R
FEYIAERY A 3 & e m (WIME R 62.5%) , =2
TR T E 3 S i Bs (B 9. 9%) , 2 I el
YIAER B o S s AR (MR 1.3%) o TERE R
ek, EEAMER R AR RE 2 A ek 28 AR
B E S BNIEEI N 0. 3%, TEREARM YR T,
FEANE R M LR 3 A eI Ak
A BN MES BN 0.3% 2. 1% F1 0. 2%, {E¥H
AFEIAERS Y, TR AT AE R 0 A e e (B4
F19.7%) FERHEYIAEN 19 E & Wz (BHE R
1.2%) , SitasR SN AR 3 AN TR MR AL
SR TP OR A Wy 5 R A Wy A6 A B Y LA
0.8~14.8 ¥{H N 3.3,

2.2.3 HebArbakk Levian e L 6 4
IR I ARCRAE 2R v BRI AR AR B e (3
Hh 68.3%) , [ia] A% FIVEE AAH M0 AE A0 10 B 43 & i 3K
TR CEIMEST B 9. T% 1 3. 4%) | HEA KW ALK 09 T
oS (BN 18.7%) , MW E 4> &
HBIE R 19.9% ., FEEF T RAER b, BN R AP AE

Ky E o3 e (BME R 62.4%) , A2 IR YA
Y o> i (BME R 5. 4% ) B B YK
T S AR (BN 0.3%) . TERIHFAER
BRIBHE YA 0 E 3 & s de e (BIME M 5.2%) , MEAR
J& HrJE ARk R JE AR AR I o
MBS H 1.6% 0. 4% 0. 6% F1 1.2%) , TEHE
ARAEPAER T, FEAWE | R 2R e 3 A~k
Ry AL HAE R B o & I YE SR 0. 5% .2. 6%
0. 1%, ERARFEYIAER T, 5B YR 1A 55
SRR (MM 10.4%) |, JEE B M S RHE Y L
Y E o & IR (BE 5K 2.3% M 1.8%) o 4i
TSR SN AHRY 6 ANE R MCREE SR A
AP S FEARE YA B W HE R 1.4~13.7,3
B4 4.4,

2.2.4 EAERIOIHFIE  HHKAENREE S H
B AR AT T B R A R E A R
M 1 H o3 & B AR (4R 4.6% ., 2.9% Fi
1.1%) , FAKEY)AE 10 B 4 & B de i (91. 5% ) , Bk
P F 1 H 53 B i AR (0. 7%) o Forr B
TR AR R 1 AR [ A e A HEAR S i e
RS (Alnus Mill.) 3 DAL DIMERE Ry £ (68
BN 6. 0%) s WEARM YL (A RIS ( Corylus
Linn.) FI# g% BF 2 DA TR R AN YN D, & 8
FEYIAEHD 0 3t i i3 (57. 5%) , SR AR A Y
W E S S5 EIRZ(18.6%) , 2R +F R 3
J& JERARE B R R AR A SRR A B
FRPEAR, WA 5%, Fitas R EBoR . B
TERFE 2 P R A Y 5 AR A6 B B 1
LM 0.1,

2.2.5 AMERE I KRR
KA HA 1A R FE S 3 B R R A
FEAA AL (0 5 B BTRAK (4 3R 3. 4%
12. 6% F1 5.2%) , B AR P A6 8y 1A 7 % 2 e =
(78.8%) BRI T E /& 25K (0.8%) .
Horp RIS A RN R 1 AN AL A AR A
HEARTE i) Bk E FBR 8 55, IARIE o = (e A
SRR 2. 1%) 5 HEARFE WAL R (A W0 )8 AR T
2 AR AR R AKE Y AC R D TR AR AR B oy
iR (50. 9% ) , SR JE A YL 1 E A
RZ(23.9%) ,ZEF} T+ FAERVR A IE BHE P 46 4 1)
SRR, WA 2%, Giitas R Bor . it
I FRARE JFUR AR 25 2 v R AR 5 R YA
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2.3 BESW

REEER (B 1) R IERRIRIE R 4 4b,
HER 15 A RFESBE RS 41, Hod )1 2 3 5 RAES
R T4 ,4 29 SRS NI, 10 SRS NI,
11 £ 13 SRAEESCHIVAL, 14 F1 15 5 REES N VA,
JEH, WM 6 I RAE S50 2 /N, Horr
4 6 GREEEN—N/NHL,T B9 SREEE NS —
AN MUFNIV AR A S RERS 3R —4H
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1-15: RFES S5 Nos. of sampling sites.

E1 MEPEELRER IS RESHBESFER
Fig. 1 Cluster analysis result of 15 sampling sites from Loess Broken
Plateau Area in the Central South of Gansu Province

2.4 DCA HEF i

FERYZE TR DCA HEFF 7 25 58 (181 2) 3B . 78
555 1 Bl 0 o) DI AT A R AR PR HE AR AN )
FAHE Y, FEIZ N T 1) DX DL R Sy 3 7RSS 2
T[] DX 322 53 A HE AR - i AR AR 8, n
Mg SR B RR SR RR SR s 5 7E
A ) DX O3 AT A AR SR AR AR, A
K25 J& ( Ephedra Linn.) #&E-A)5 J& ( Carpinus Linn.) |
B IE MEREMBIZESE,

SRAESE DCA HERF /T4 58 (151 3) 3 W AR5 1
BT 1.5~2.0 DXl 322253 A1 A HE A ZRAR R A
KU I B A7 i i ARCRAE £ (10 52RAE D) L7
2 0.0~0. 7 XI5 A B I ARFNEL R VR AS PR A
FU BB 1S SRR AR S 2 Bk 1] X,

oM Axis 2

-4.0 !
-4.0 -2.0 0.0 2.0 4.0

15 Axis 1

Tsu: % #2 J& Tsuga Carr.; Fra: #J® Fraxinus Linn.; Fab. & F}
Fabaceae; Ran: EHERHAR)E Other genera of Ranunculaceae; Lam . =3
JEBl Lamiaceae; Cyp: 7R EL Cyperaceae; Cor: ##JE Corylus Linn.;
Ros: % &l Rosaceae; Pol; HE Polygonum Linn.; Tha: FE AN
Thalictrum Linn.; Api: JEBL Apiaceae; Cel: M@ Celtis Linn.; Che:
PRl Chenopodiaceae; Poa; ARAF} Poaceae; Que: ¥RJE Quercus Linn.;
Art: # J8 Artemisia Linn.; Sal: #llJ& Salix Linn.; Pin: #AJ8 Pinus
Linn.; Eup: K##®} Euphorbiaceae; Rha: FZEJ& Rhamnus Linn.; Ast.
B HABJE Other genera of Asteraceae; Til: M J& Tilia Linn.; Bra:
+FAE Rl Brassicaceae; Pic: = #2J8 Picea A. Dietr.; Cap. Z.4F}
Caprifoliaceae ; Abi: BAZJE Abies Mill.; Bet: MEAKJE Betula Linn.; Aln;
AR JE Alnus Mill.; Ulm: #iJ8 Ulmus Linn.; Jug: Bk Juglans
Linn.; Car; #EHMiJ® Carpinus Linn.; Eph: W¥EJ® Ephedra Linn.

B2 BihEmELIRERRTEHERN DCA HEFE S
Fig. 2 DCA ordination analysis on pollen types of surface soil from
Loess Broken Plateau Area in the Central South of Gansu Province

14
A
N
<
=0
Q
® 10
A
15
1 |-
1.0 15 20

1 Axis 1

1-15. RFEE %5 Nos. of sampling sites. @ ; K Coniferous forest;
O & FIE3ZH Coniferous and broad-leaved mixed forest; A ; Y% MR-
K Deciduous broad-leaved forest; A : #EM Shrub; M: FRMELJFE Forest
steppe.

B3 BirhELHRIER 15 RS DCA HEF 2
Fig. 3 DCA ordination analysis on 15 sampling sites from Loess
Broken Plateau Area in the Central South of Gansu Province
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FA SAFAE S M A SR . B P R 2 SRR X
F b PSR LURA R AE RS 0 3, BB AE R
oy (AR 62. 6% ) , FAKIYI A6 R FIpR IS
R T 19 0 23 B (F(E 2 B 28. 8% Al
21.4%) ; AL HAAR AR B M2 )8 3 438
B, RS LA LU AR B R O I, AR E
BB Z , HANE 2B AR 2 B Ak e 5
YRR PR IR T2 KR T RIRITS 125
SFEAERAFXT I , T4 ARk b A SR BERS AR 473t
S WRER AR B P R AL . A1 TR SRR L fl b
DUBF IR AE R S 3 BEAHE ) ALK FIBR AR ) A 7o
Bz , BB REYAER &AL xH L It A
REA J FNABCAR a8 A5 R AR (9 4B, 5 R i BRI 2 22
oy NS /ANy N S B LS T R RO VAR (BN
FEARED U AT TR SRR £ P A A REAS B b 3
S WRER AR BT R, 9% I R AR 4k o
FHRIAER A IR S, H AR AR AR AR
Vil T2 AR R Y ey B DR AL A —
TR H R A2 SR AR E AR AL R, AR B AR
P OILF T 2L HEFNL ZRAR LB A= RO R A B
FREFIRE HA 452 04 S B 5 DU 17 150 B 7 I o] -
AR AN BE S R RE AR B A RV AR, FEMAR
AR ARAKE WAL LA SR SEAR ) T 50 (H
FATYARIRZ  HA g X L3, Towk 5 A Y
DEFBh TR IR R AL e R 1 (8 S PR DU XTI
(HSBEAA AR SRR TE R AT A 2 AR X
IO, BERAFE AR P SR FEAS REAS S W RE (A B4 1)
R (E R AR (4 A5 11 2035 20 AN REAS TR S
WCHAERE R P, R RS B - A L AN
YIAeks o AR AR IR /D R A T D
REAS ARG b S W B AL R RE T RRAIE , s TR AL 4
kit R A R Y e i E A —E R
R R /R ISR N T R/ U R SE Rl S SR
T 9158 s A S B AR R L, D R R i
b A AR RE A AR e b S W B AR AR R P AR

RBAIRL R 1 2 3 SR ARE K,
PHIX 3 AN ACRAE A AR 4L MARL , Sy 222
KR NRE B2 BANRIZ R 54 5 (FHIAK) Rk
RS H6 T (BT IR AR SRAE 5 R — ik, Al fE

SR T 3 AR SRR B AT, UL, 52 AR A4 1
PR 2 A AR AL R A AR 7 B (P REIR
M) RAF S 8 T 9 5 (Vi I i I bR ) SR S5 SR AE
— 2, T I AR AR A A (10 2 13 R AR AN
RAE S, 0 BH % 1 I bR 2 i R A 2 S AR
K14 T 15 5 RAE 2 R AE— L, U6 BAVE AR FR RO
J5 % A+ B AU B 20T , 24 LS i A A Rl L Ath
PR R =

A FT 45 T3 B . A B A A8 By B A AR b
SHARBEEEE R MR, AT, 228
Yrte i B AT R, 5 g 0 B &
AR BAL, 5 55— & i 45 1R,
VLA A [ 3 X Ff AR R £ b = A2 SR AL (0 AE R 5 1 22
SRR, X ATREE N = B el K
AT BREYIAEN /N K B AL IGRE A R Bt
LA/ 55 A 3 o] R SRR A 5 A 0 B T
P AFAKIFEE PG 36 ARPFITLE R R
IR AR A B X T RE SRR A e A
R R, KU AR RE 1o ks
FEAESA N A W A8 R 5 R AR A A A G T A
2, 5 NI S MR 5 0 A ks @ A )
FER SRR AR SR S5, | RE0E I LB (T ) 7E
MU ARG, T B PR B AR IR X R
JEALPIAE R 5 RRE Y (0 5 22 W A TE T, 5 B2 I 22 11
RABESE

g5 L Arad B bR o SRR X 3R 4 B AR AR
AAEPIAERY R, LSRN E R = A2 IR AR, 8
JEAUK e B B AL A 2 B ORI FR R R
e P B AU BE A AR St Sz Bl Bk (A ARl O BV AR A
Bt TR AR = v 18 A6 R 805 A e b S W (A A
(R P& ARRAIE | T AR - R A LS FEAR B 0% S Il B (A A
LR TETERRAE , J& 0 I PR - vh ) AR AS B 2 W
PRRE B AR TR AR AIE b 55 E R ER MRORE SRR 19
FRRY L 25 AR, FLMK I 1 5 IX e -+ B Fa s 21 A
HH 0 27 RIS AU % T, BFoE 45 R R e
M ARG X N E o AR R R AR H A
PRI ; F R AR AL AR B A S5 A RIS 1B n i X
SR A A3 AR, R AR P70 16 43 1 ]
AU Ml X 2% X IR A 2

Brigt: v ERE A e R U AR W) S I R AR S AR AR SC
PSR T E SR TR R R B
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