gg 25 #% 3 % | H %_% % j:ﬁ VOL 25 9N0. 3

2005 % 3 H ACTA ECOLOGICA SINICA Mar. , 2005

TEERXETEHFXRBELNEASHILE

R HEE FR 23, R4S
(1. PEMN%REEFES BB, b 100029;2. MILMBEAFRESHIEERE, GEE  050016;
3. MitEHEREHE, AKX FE 050011

REBRRIUEBESESHEXATREENIZEBEEANEM. ¥HPEHRERX 39 MEAH#HTHBERERR R0
KW RERER, R EHESTRBREEREGFHWERTIE. KEBEERFPFAEBESHUKTSY. 5B BRI REREK R
FHEMERAETBRFIENRS HEELEBASPHE KA ZRT 0%, EALXFESHBRIAINEE TR . BB . EBESF
HEOLBE. ERHEANERMBESWFTE WERS EW . EESHNEREXHASPRAASL K., BIMFELIRER
BN ERRE . REBERTSEARERT 0% . EHREEERXERSHEXRARFIEXAAH, REFEFRSKE
BERERASHFERABX A, TMEEX N (ODCASGHEA BB EREXERELE -HFMNHEFEZE T OO REER
XESHNEFENT ORBEFRXERERE ST —BREKT 25X, EHRBEEHEBYRT 2, 5EFELSEH LA S0 LL
bot, BERKEXRT 2. REERRXENERTEEZR T 5% . BENEHS N O.5~2, ENRBVBHEEBEEL N 1~2, BEKL
hEEBARE  HEEELXEHIBET FRERZRTHEHEBETRE T K.

XA . REAR BT F,EREAS  TMmEX N B B8 AR R ST

Pollen assemblages of major steppe communities in China
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Abstract : Relationships between modern surface pollen and vegetation are essential for recovering past vegetation. In this
paper, 39 sites covering various types of steppe in China were selected to study the relationships, at each sites, one surface soil
sample was collected and vegetation investigations were carried out at the same time. The result shows that surface pollen
assemblages reflect similar characteristics for all types of steppe vegetation in general. The percentages of arboreal pollen are
less than 5% in most of samples, with Artemisia and Chenopodiaceae as the most important pollen types. The percentages of
Artemisia and Chenopodiaceae are more than 50% in most of the samples and increase with aridity or under the impact of
human. However, the surface pollen assemblages do not reflect the structure and cover of plant communities. The percentages
of Gramineae are less than 10% in surface pollen assemblages even in areas where Gramineae is the constructive or dominant

species in plant communities. This indicates that total pollen concentration is not an essential factor for studying the
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relationships between surface pollen and vegetation. The surface pollen assemblages also show some differences between
typical steppe and desert steppe. Based on Detrended Correspondence Analysis (DCA), the ordering values of samples in
typical steppe areas were less than zero in the axis one, while the ordéring values of samples from desert steppe areas are more
than zero in the same axis. In pollen assemblages of typical steppe, the percentages of Chenopodiaceae are less than 25% , and
pollen types diversity indices are more than 2, and the ratio between Artemisia and Chenopodiaceae (A/C) are more than 2
when Chenopodiaceae and Artemisia are more than 50%. In pollen assemblages of desert steppe, the percentages of
Chenopodiaceae and Artemisia are more than 60% and Chenopodiaceae are more than 20% ; pollen types indices are 1~2, and
A/C values are 0. 5~ 2. Although Artemisia are often considered as over-representative pollen types, the percentages of
Artemisia in pollen assemblages are found less than that in vegetations when Artemisia become constructive species and the
percentages of Gramineae are less than 10% in steppe vegetations.

Key words ; desert steppe; typical steppe; pollen assemblages; Detrended Correspondence Analysis; Cluster Analysis; A/C

ratio; pollen types diversity indices
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BHEEMETBREASE, FHEKEBRT 300 mm U187 LR 19 MNE 1),

2 MRFZx
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(9) K53 (Stipa grandis) B R B (S1~83) Fig.1 Location of the surface pollen sampling sites in the steppe of
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( Detrended Correspondence Analysis, f&] 8 DCA), & B 24543t (Cluster Analysis, H#R CLA) , F T B L HESHFHE I(H A
MVSP 44), DCA 5t & DA A HF 7 8 B B 1 4w WO HEFP (B, Rl LA S HE P E A P ER T B MR H R, Py
SEANESE EZEHABRESHAEMHEFEMMEHERFE . B RBKE Kaiser E/, B 3R A Cyclic jacobi FE#T. X
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aceae) ., fl & (Incarvillea) .7 % J& (Polygala) . #M ML B (Limonium) YR B B (Myriophyllum) . & W (Typha) . B = (Sparganium)




25 &

558

0. 08 MM XKHET & 0251 6T, FTLTT°N,EE ,0E.8 GZ 73 0=
ST 06 EFT MHF FET U U ELTFE'T ‘£BY 0141 AET ETLTT*N,0Z ,2€027 vZ ek == 3
G6 08 P LW GLET A,LT,62.5TT*N,ET,SE.T¥ £Z Sk
02 0v S 09 BE WEH KW 0VCT 4,65, 10.STT¢N,6¥ ,££.1¥ 27 £ 4 e
0L g 08§ 0¢ WH smk HmHF  0Lel A,9T,L8.7T1¢N,20,L2.1¥ 1Z o2 5 XK
06 S 0L R ‘mR£I3Y 061 H,1€,00.9TT¢N,60,85.1% £S $EEPY
06 g 00T ‘TN Y SLTT 4,87 ,8¥.501¢ N, 9V ,0V.8¢ 28 R EN-£4Y
8 00T ‘HEEBY 0622 4,67 ,05.G0T¢ N, 9T ,07.8¢ 1S BHEIIY
06 Z G6 HEEWM E£EYY 0581 4,96 ,€€.TTT*N,12,65.0¥ &M Bl W-El3Yy
66 I 09 ENcEE LY EIYYE 0821 A, 70 ,6T9TT*N,10,£0.2¥ 23 Si-£ e Y
£8 9 02 B T PHBE R LR 0¥ST A,16,LT.2TT“N,9T £E.1¥ T 3018 R
G¢ 02 Ge Ge S8 ITHR EHM fyE ELEEVH EH 0891 A1V ,95.2TT“N, 8T ,ST.T¥ £ A EIIVN-BH
0% o¥ o€ WS EBE EBYU R 08V 0T 97, 11T N,60,27.1¥ 21 HALEPYYE-RH
02 09 0 ESYB HH 05V 1,92 9F. TTI*N,ST V1% T R ey M-8 &
02 0 08 FTHR AWM EHEY B gL LN EHE ST q,61,6V.0T1*N,2¥,LV.6€ £0 RATFY-EHE
ST 0¢g 0S FPF LR FHES' R LY a3 EFH  0£S] 4,20,60.601*N,¥S,9¥.6€ Z9 #HEFN-EFH
02 02 0l HHEG B gl gd E£FHE 0161 4.8 ,6€.60T¢N,ET,1G.6€ 19 $HFIN-EFH
i I 0% 0¢ YH L WS 0VIT q,6% ,1G.CTT*N,6T,02.1% g1y B+
01 S8 09 FOX &Y RBE  0€eT q,90,25.STT*N, 2V, 7S.1¥ 21y BHARHK
£ 08 0L W BB 02ST A VT PTLT1T4N,9E ,08.2F 1y prga g A
) S G G8 HEOCHHEEcBE 00V q,50,10.80T“N,,20,60.6€ £V 24 i 3 i
) G S/ 08 ST o wEec F R IR gL T HO TR FH 0SCT 4,50, TT.LOT“NLLT £1.6€ A 7o g 4
02 08 1)4 AL T BB 0221 H,02,48.90T ¢ N,,00,12.6¢ IV 2444 9 WY
06 3 08 B R EE SSYI 1,2%,21.80T*N,£G,61.6€ eX Rifgx
06 Z £ 09 £ % 0001 A2V ,LE80T*N,ST ,0V.6€ ZA 7 i
09 G> ¥4 0¢ EPNE B g L8 0911 1,87 ,82.90T¢ N, €2 ,81.8¢ TX S Iy
0L G> 02 0L S BE RS LR EBUT 0671 A, VY ,21.80T*N,L¥ ,6T.6€ i7q| $HAgLY-£BPNE

04 0T 02 0¢ 7 TN RHE Rl S AT EPYE OV 4,22 90,201 N, ¥¥,12.6€ o1q | SR ATZ-EHY
P 0¥ 0§ Gg HEH ' I A YA EI3NE  0L51 ,20,V7.50T*N,0%,¥2.8¢ e BHYA-EBWNY
S6 6> Ge 3= 3 A (A STt & 320 e R = B S O R NEY 4 S A ,9€ ,1G.50T“ N, T1,12.8¢ 76| $HTIY-EHWYY
G6 § 0L GG YE B BUHE L8 E3YE 0231 q,LY ,SV.G0T* N,8Z ,0¥.8€ £d g Y- UYE
08 oF Y FERFWH EBNE  0L21 q,02 V€901 N, 1¥,11.8€ zd PWHFTWZE-£3NE
06 G g 0¥ | AR . R AL ST A e - REVAEY 4 SRR o | H,5€,20.L0T NL,62,9F.LE Id #HT Y- BN E
06 01 08 FHW FHE R TS E3{/Y 0861 ,25,55.L0T“N,8€ ,01.6¢ ed BHEEIHY-£3FY
09 0¢ 0L B EHBHFEX 00V1 A7V ,08L0T“N,ST ,¥1.6€ 2d SHRU-EPRY
Ge ¥4 ST ST 02 BHE RA MA@ £B3FXY 6021 A,V ,L5.501* N, ¥¥,22.8¢€ 14 BHATZ-£4HY
GE GZ GT 437 0. TR HE W EFHFEETH TR BEHE (Y  0SEl q,21,L8.80T¢N,8T,£V.6€ 4\ RV Y
0¥ 0¢ 08 06 HEH ITHHE T L L EYE WY oyl 4,21 ,L8.80T*N, 81 ,£¥.6¢ If R
06 06 B R RE TR 0SHI A,VE,28.80T ‘N, ST ,9E.68 o) . HHER

¥ X R H¥w EAHYR SaNTUNWIOD JO $3dA T,

a8eiuadrdg SIBA0N) s9102dG e A BY & F IpMINTY ¥ sa)g B T "ON & M T

(YHOHEg (%) HERH

I 3%

rUIYD) Jo addajs ayj w1 uonjisoduwiod SPIUNWUWIGD pue $331s Surjdures jo ajeurpioo) [ dqel

WERRATEOYHEAR T EREFTE



3 ZHMNMN Z.PEHER

[

FEHERRI A G 559

FNAEYERFUR. . SEBF B BRAEL . BEEA T LRI 24 48Aaﬁﬁj’§0 HAA R R R ORI B 2 1L A i
K, *REBET 7%, BHZMH{T 15X . REHMREZESHLUT. EREHXBLARZHEREF KA . BRMAB 7R,
MEVEEIILEASREREREDP AR EAREBE A WEZE IOXUT AR RERERBEEE SN ~10%, KX
ZESKUTE2), EXAEYEHREFRHABEHASPTRIEEND, ONFMPHESHEYWIER B O HE 0K U L, HRER
HEE SOV L, LE. 2 RE REABERT SRR (ERSEAEREHN 8020, %8 . BRA.ER . TER .. F @B,
AMTELZER . TFHEP.RHER AN FHEF UM 2, RRXATHERL AAEGHNESTERNET 1. &ER
R 7K I8 B Bl (Polypodiaceae) . # 4 (Selaginella) . P # ¥ (Selaginella sinensis)ZE (H 2),

guminosae
aryophyllaceae
ae

Ranunculaceae
Labiatae

rTCyperaceae

Picea + Abies

dLlM Y Betula

Polygonum

r‘TR

Artemisia

7

nwwmmnmmﬂm

1 Quercius
1 Ulmus
1 Cruciferae
—
T 1e
T
1 Caragana
1 Thymus

" rTmLﬂ]mWUWI

] Shrubs

T TT Liliaceae
l-"'—'-T

A n
v TBroadleavcs
i
ey T

I

—'_"_r""'_rTTTTT .

—

I TCompositae

o
L _ma

i ]
—.—--_“"1
T 1
» -

—

r—l_'

"_-r-._'-"'"""'

E -

Alefa
L1 1
II U ?Conifer
"1
w —-ur---.Tn-—-——-r--—rl-'—'—--T-r-r—r

r'r'-—l—rﬁ—fr-—rr-Tr'r-r'rj—I"'“"‘*r""'—'—rFrr 1 LS
| r!—(}ramincae

Ch=EERIREREEE
A I Y N N (o AN N [ O N |

—T—ﬁ‘ﬂﬂ—ﬁm _'I_I—I—'I"_'l""l"'lh m ||||| el nil salpalal ol nalinainel sl nal salinasnlsalisal na 1
20 20 20 40 60 80100 20 20 20 40 60 80 20 40 60 80 20 40 20 20

¥R B H 43 Pollen percentages (%)

B2 TEERERETEREREME S HE
Fig. 2 Pollen percentages of major pollen taxa in the steppe of China
1. YWEBEIE Agriophyllum squarrosum community; 2. §83 JL Caragana communities; 3. X BEFFFEREIE Stipa gobica communities ;4. 5 4T
¥ Bt % Breviflora communities; 5. £ BL B 7% Leymus chinensis community; 6. # F+ ¥ B & Calamagrostis community; 7. @ T E B %
Cleistogenes community ; 8. 81 B V& Artemisia ordosica communities; 9. BB Y& Artemisia frigida communities;10. BB BT A. scoparia
community;11. H BF+ K EEHBEE Thymus mongolicus+ Stipa bungeana communities; 12. ¥ ¥ + 7 K F B & Artemisia frigida+S.
krylovii commuities; 13. 70 K 5T F #E V% S. krylovii communities; 14. KEFF B S. grandis communities; 15. X B 8 % Koeleria cristata
community; 16. %25 3 B {5 & |5 Bf % Steppe genuine herbosa community; 17. B 3 Bf ¥% Puccinellia communities; 18. F 7 B ¥ %

Achnatherum splendens community

3.2 AREWEREREAE
ARIEgRRAERHAS(E I B OSRWTF .
(DRBEFHE (B1~B3) BEZESU~80% , HPFRAEBA L 35%~90% . FF 1% ~28%,.%/& 10%~30% . &4
ﬁ%mﬁﬂmwﬁ“'zakﬂma%ﬁﬁw%MW%,%¢ﬂﬂ22%~&waﬁfﬁ%%%7%56¢
(DEAEHFHEDI~D?) FESHAEBRUFEERE" BESETFABE K, 3I5~70% . HE P REEHY K-
70% , BMBRIKT 20% . BREHRKT 10%. EBAEGFREBAR 3. 1% ~9.0%, BRE 31.3%~66.2%, R 13. 7% ~29.3%.
(OWGILBHEJ1~]2) BEPEGILBRE 0% ~T0%, EAREHEE 10%~80% . HRHEWY 30% , #EMETF 20% . 7E#H
HEPERIERE T ERE A 59%~T70%  HEKABERA 0N ~31% . KERBA SUEL . HEEBET 2%.
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Fig. 4 Vegetation covers, pollen types diversity indices, A/C values and total pollen concentrations in 18 steppe communities
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