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Abstract; Based on the pollen and spores analysis results of thirty-five surface samples and vegetation investigation of seven
sampling fields which are distributed latitudinally along the southern subtropical zone of Yunnan Province, the percentage
and concentration of typical pollen and spores types as well as the common R values were calculated, and the factors
influencing R values were analyzed. Meanwhile the coefficients of similarity between plant communities and sample fields
were studied. Results show that the production of pollen and spores are rich with relatively high production of fern spores in
southern subtropics of Yunnan, which has typical subtropical characteristics and distinct vertical differentiations. The
surface woody and herbage pollen can basically represent the plant components of the region, while the fern spores are
super-representative. The coefficients of similarity between plant communities and sample fields are mostly over 70% ,
which shows that the surface assemblages can reflect the plant community features. The conclusion believes that there’s a

good corresponding relationship between surface pollen and spores and local vegetation, which has great significance for

E&TH : BREREMPT & RITRIFE B H (2003CB415101)

U545 B #7:2007-08-27; 4&iT B #4:2008-06-17

EEE ST BE1984 ~ ), B ZRONEA B LA, FTRENEMHRER RS 2IRELBIF . E-mail : pant. 06b@ igsnrr. ac. on
# JBINAMEE Corresponding author. E-mail; wush@ igsnrr. ac. cn

Foundation item; The project was financially supported by National Basic Research Program of China(No. 2003CB415101)
Received date.2007-08-27; Accepted date.2008-06-17

Biography : PAN Tao, Ph. D. candidate, mainly engaged in land surface pattern and global change. E-mail ; pant. 06b@ igsnrr. ac. cn

http://www. ecologica. cn



12 4 B %.omIEfirmiRtAnd e SERRANERXR 6061

restoring past vegetation and reconstructing paleoclimate quantitatively using fossil pollen and spores data of the region.

Key Words: subtropics of Yunnan; pollen and spores assemblages; vegetation; R value; coefficient of similarity
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Fall" %ot A 78 T 52 1 X K-35 JR-SE B U IX PR AE % AR T8 AUy B3 AT B R 3 10T T 43, 4
HE N TREREAARRENL. REEEXNHEAR FA-EFESER" T8 XEA-2 R
X7 BERRM R FRR AR R R R AR AT T R R SR R B,
BRI BARAL ™ 7 b  BR T URAER™ A Y e P g PR R M R L —
BXRBIFARE™ . REXUHIR T RENE M S EAE R T 2EN EEERLAR BREER
ARG, FEBL, 2R AFEEER, MARRRLD, SEE AR RE T b X W B i
KR HAR, B RESHESH#EZ R X R TP EENLAREEEER LG RERAGE
EWESL,

1 AREEER

MRRNMNTREZEE RS, 35 E7E 98°40'53" ~ 106°11'33"E F1 22°26'34" ~24°27'35"N ZJa], {78
XATHE TG 5 B3 BT F EDL UL KB ERE T B(E 1), XKNERAREESR, HITELNRT REM
SR E KL R RGNS R , MR T SRR A ks o™, BRI & R g BN S
W, UERED THEESH, KNSESEREE, E— S8 EZNRIRZMN ,EFYRRE 16 ~ 19°CZ
], 4E P9 H #4930 = 10°CHp 82 REE 300d DL B &% B FHSRIE > 100, 72 10 ~ 12CZE &HRA PR
#EAE 22 ~24°C 2 JH], WFE = 18°C Bfp 4 R X B 170d LL b, BEKFEM, BRAHA A HEREAR @J
1000mm L1k, K Z 50 53 TR &7 1000 ~ 1500mm Z i), 23 E TR TG 25 5T R , AT
ARRURE B TREREE, SXFEEMEER , A X AR B 70 B9 3R 0 B BA AL AR W) SUARKRHE
ERBENEEAKFLR

TSN, B R —IRAE 500m LUF , MR dE AT A o5 D25 i T 28 FR AR A B S A AR T AR
Mt E. B RARMER RN (Lannea) \ =72 H (Aristida) \ /R ( Bombax) | T S5 ( Diphylla) &5
(Acacia) \Z( Panicum) JFii ( Diospyros) \ K¥X ( Euphovbia) | Jg HH¥T ( Grewia) #1 H3F (Imperata) %,

F R HE AR AR, ¥R —BE 1100 ~1500m 22 [8], ZEZRFHRHR 7341 X W T FERIHK 2979 500 ~1000m Z JA],
FEHRAEMIL RN . HEZEFRARE E BRI LT} B Fagaceae) B ZF#% /8 ( Castanopsis) |
A 5B (Lithocarpus ) T2} Theaceae ) B AT J& (Schima) g 3, H WA I ) B #% ( Castanopsis indica)
B (Lithocarpus truncatus ) \ZLARNT ( Schima wallichii) %,

R AR R AR, IR —RAE 1500 ~2500m, FZ 7 T = SR LD o B 7, ot BRAE S 3T
BEEMILmEET ., ERERREWNFE S IILH% (Castanopsis delavayi) I X ( Cyclobalanopsis glaucoides
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Schotky) \£1 8k ( Quercus rubra) \IE A ¥k ( Lithocarpus dealbatus) |1} . 2% ( Magnolia delavayi) %, ¥ HH P 1.2
53 B AL PR B 2.3 PR T Ak

Ly B R I AR, ¥ 4R — R AE 1600 ~2600m Z [B], EEAMAERFEIL L2 HRTIL BFFIL. X
Bl SRR RN R8T L = F R, R 2Bl R 1L BA R R, R
HBCH 523} ) Fagaceae ) | #57} ( Lauraceae ) \ X F} ( Theaceae) \ A 22 7} ( Magnoliaceae ) . 4 ZE#§F} ( Hamameli-
daceae) %%,

LS AR, IR —R% 2600m D) b FEETGILR I X & A £, RGNS EEREZ —, K
TTH A2 (Abies) \ A% (Picea) A% (Tsuga) &M AR ( Larin ) M & ( Pinus ) HEI L7
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Fig. 1 Distribution of samples in study area
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Rk T HUBRET B9 R, 7EBURE LR BBl 20m x 20m Y B B2, B0 REURE R I B vk
HEEYIR R EEE YRR, MY EERANNSEE (BEEE) 2R, B eETFAR ERREA
ABWBER, RGBS &BRIERE, BHE T 510 E 4 B E—3
2.2 TS E

TAEBITR T E TAEAE T E R B BT Pt B B A S B R E SR, R T A H RS )
EHATAET . BERRBIT SRR 6 ~ 158,11 10% ~ 15% B9 EhBR 25 BBk i b RO TR BRAS , 3T BURE 5
G, [ SE R BT, 28 40 B E ZRER S, sk 12h JFHoK 4 UL LEBE, I 40% SRR E
BRSO W R R 25, BN T 0 , 76 R P S MR L Y 7 i B 93575 1 0924 3min, EALRER R EOZ R, BG
MR EREDUR, B8 U, E BME T HTRBNEE St HRETEENSERER,7 MEHE
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A, PLARKEEARMY AP BHEGLE 2

(%) ,Q ARASERMYI BB IEH B CRL) , X, N
FEHARARTE AR (A FBREHT) BECRL) o

P, = % x 100% (2)

X, PR Y AR B B (%), Q.08
BRISEYA R B TR COR) , X, Sy HE BRI Y 1

T (REARRGEARLESY) BECRL) o
RASMINE AT B R L AR TR AR
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L, M,
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MHEYEMEE TP E S ER(%), 8RR > 1R
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Fig. 2 Surface pollen and spores diagram in southern subtropics of
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(Ax +Py) +(Ax +Vy)

KA AR PHIREE 53R LR IEE R B ChL) s P, 3k 1708t BRIMAR 88 95 IR 3R
BIRPAEL B CRL) ; V, A YIREYE b B TP A IR 2% E CRL) -
3 SWER
3.1 fuld AT

kS EgitERN 35 NMEIHREHEREENR TSN . XELTTHEERGIE MG E S
B 1, BRIBRG TR, T MR ERNTEBEAHF T 4 FENRS:

() fmAHERBEE LU 46 MRBRARARMEYIIES 29 NEHE WEAEY IR 14 RHEK
BREFBMBHTF , 7 MR 4 A AR R AR 2, 35 5 s B0 75% Lk

FENRGEERN T EEREFEENHYERR, cEEF PEEYRRAZENRE ZR, 24
RAEYZHERFENBX 2 Mt R R EEE,

F1 ZHIATHEBIERIABEI LGSR
Table1 Main Surface pollen and spores taxa percentage of Southern Subtropics from Yunan (% )

¥Rl Spore-pollen taxa S1 s2 s3 4 S5 S6 s7
RZAs Woody #A& Pinus 6.23 1.23 23.94 11. 89 3.50 3.53 6.21
AR Tsuga 0.09 6.89 5.45 0.07
%R Alnus 5.87 2.12 15.38 10.23 9.96 5.74 9.53
#SEARR Carpinus 1.28 3.07 1.75 0.37 0.32 7.29 1.33
KENXR Fagus 3.67 0.14 0. 08 0.09 0.21
P8 Quercus 26. 40 55.73 4. 15 4.79 8.90 7.07 19. 89
$&J8 Castanopsis 17.87 28. 26 16.41 12. 18 0.15 11.09
& 2458 Hamamelidaceae 2.47 1.30 0. 58 2.67 5.19 13.92 0.89
[EAEAR B Chionanthus 1.47 2.16 12.53 5.08 4.42 6.58
%igIE Myrica 1. 56 4.37 0.50 2.40 0.64 1.03 1.55
#3R} Elaeocarpaceae 2.02 4.64 1. 66 0.65 1.17 0.44 4.36
#LE8 6P} Ericaceae 0.37 7.31 0.33 1.20 2.12 3.39 0.37
2P} Theaceae 2.38 1.08
KREIR Llex 0.64 0.61 0.42 0.28 3.81 8.84 1.63
B Herb )8 Artemisia 4.40 2.73 1.33 1.66 2.86 3.17 2.14
KA} Gramineae 1.37 0.14 0.33 0.83 4.45 5.52 1.26
FHE Araliaceae 2.29 0.07 1.00 2.58 5.72 8.10 1.18
P EF} Rubiaceae 1.65 0.08 0.83 1.91 0.81 1.33
B Fem B} Cyatheaceae 2.88 8.21 1.27 2.65 9.55 11.22
& EMBRIR Cibotium 6.31 5.13 0.36 0.44 1.92
B#4ME} Davalliaceae 1.26 25.13 44.23 11.39 15.93 9.55 14.42
T HJ§ Dicranopteris 57.84 31.28 0.96 0.36 2.21 3.02 1.60
FFEJR Lepisorus 1. 08 2.56 3.85 2.51 9.29
By S BRUR Athyrium 0.72 0.64
£1A)8 Selaginella 0.18 11. 54
AME Lycopodium 0.36 2.56 3.52 0.64
SRR Onychium 25.63 0.32
4 B P} Thelypteridaceae 0.18
BiBF} Dennstaedtiaceae 5.77 8.65

(2) EHRFRMLWE WA F & E M ARE LR EM B B 5} B (Fagaceae) | & 1 F
(Hamamelidaceae ) \ %575} ( Theaceae ) \ K 227} ( Magnoliaceae ) #8 A th B H, 7ol B &L RM AR HE
FAETFRHHAL, e BN R H o #32H) (Elacocarpaceae ) 47 J& (Llex) 1B FERY ( Ericaceae ) | TR
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(Araliaceae) {2 H RN MR RRBH A . XEAUHFHMEES UL T 2 XA 1 25 2 & S AY i) W o
SR AR, BRI AR RRALE , 5 55 X B AL PR B — B

(3) WMEH 57 B &

T AFEEIEIRIEE A 1500m 2 3000m A4, 53 HIRE T AR BESEE, AR EETEHIEEE. B
BEIGIREG R, B B B B3, TP BB R AR ARE AL ) X R R A T
MREHR B>, WNBHRIEEKE, B T LL5E 3 Bt (Fagaceae) L 25 B} ( Theaceae ) | 185} ( Lauraceae ) | K 2 F}
(Magnoliaceae ) 2y F 51, MR B Z WM 4 EBIFH B, 10 #LES AR (Ericaceae ) (AR} (Pinaceae ) 5, X H 4k
VAR Y X BRI A A, BRI ERIFS LR AR AR 1958 3 B} (Fagaceae) \JF) ( Theaceae) (AR
2 J& (Magnolia) R ¥4, BRHE AR B, B RHE MEENS I, THERAFRHUE R 1L 4R AR
P B 3 R A W 20, YRR Y B 43 A B . #5 JB ( Castanopsis ) | 4 26 #§ B} ( Hamamelidaceae ) | 2% F}
(Theaceae) \ /K 2= J& ( Magnolia) & W H 4 W AR AL /& , ¥E /B ( Quercus ) \#E3eF} ( Elaeocarpaceae ) | #1AY
R (Ericaceae) , i & (Myrica) A #5)& ( Lithocarpus ) 2 LI B3R 1 H 45 K& AR BV ARAE & , A2 (Tsuga) .= HZ
( Picea) R ILETHAREI A RLE -

MBI R R ERHR T H LLE ), i (I HRHE MR IR B R8Ik 53 B 245 & ( Castanopsis ) \BR
J& (Quercus) & 257} (Hamamelidaceae ) kA2 ( Tsuga) , 7 AR T RUH SR I A, 4308 1 H % ] 4K L 3
B AR B LA AR TREE

() BREHEYFE

2T AR H A B RS R TR 2 BB R, S AN B 'R ERFB AR, £
BEAMEMARX TR, X RS BT EERE R EERIBREAE Ko WAL ( Cyatheaceae) | &
EIBR)E ( Cibotium ) | B B4 F) ( Davalliaceae ) | T H J& ( Dicranopteris ) | BL 7 J& ( Lepisorus ) | B %5 Bk J& ( Athyri-
um) B ( Selaginella) .1 ¥ J& ( Lycopodium ) . & ¥ Bk J& ( Onychium ) .4 B & F} ( Thelypteridaceae ) | BE R B+
( Dennstaedtiaceae ) & ,

3.2 FMESHEERENL

B E 5 LR — N HERHE, BT B T B A B . (BB HMER R, X M B T A
BHFE—ERIBREE, SR H B RN, A S B E— N EEARM I, EfTHER S, A—E
BER TR EIE B, o T SEMRX — B, Davis™ $8 H T 754 v B BOME &, B S AR B B fr TR AR
F TSR E,. TR, AREYEHEEERMEES N, SEA KA RX G, —EEmH5Eit+H R
A& BRSNS . ACRSMNIERIERSIEHRE, F58 40 WITE M LB (E 3) , “F Rk
A —3, ERrE L ER R,

ARG B L SRER R R, 6 S ARERE S B L BhEE g RER, ZHEMLT
XL B ml PRAE R 28, 37 B Oy 99°48'43.2"E,23°42/07. 0"N, 4K 2624m, J& T &5 L 4T M AR g i , L
MRS, SRR EESHERBILUAERNEESX 4 TERF EEEAMARSEILZE R ERZ
], ZERE AR S M TSR W BRI, 2NN E 0 WER , TR B 20 X BARE
PG, W RER B T LT AR e 7 B — AR L Z2 B SR IE M M i . 7351, HALEFPRE A BN
¥5), WM T R AR RS R, B8 S asn B E S B, BRARRNER
TABIREAT . FERLHL , 3 SRS I FA B R R X Ay ZH U SR LA o
3.3 RMEIE

— e, R HBEGE 1, i AR s R (E8GE RS 1, fi ki, Bk, R EIER T filk R Y
BRIMA A R R AR, R AR ERHA S, Ef AR SR 5 S K

R A 2 HBR DU A AR WA YT B 2 L, S B E B R DA FE RS R E, ¥R
RIS TR F RO 9 R AR P4, 85, R-1 94 Rk A i F M, R-1 KT 0 W EAB
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Rt 2 BA KL, B 2,
£2 ZETHFEBRLAIAER R-1E
Table 2 The R-1 value of typical surface pollen and spores taxa in southern subtropics of Yunnan
HAEYBEIE R R -1 value of typical plants communities
. IR AR Ly e 2584 R R — i RAE
iﬁéiﬁ fti spores taxa ﬁ]:_‘.vergreen Qﬁ?ﬁls Montane moist an ﬁ% ' % *3% Mean
broad-leaved broad-leaved Abies fabri forest R-1value
forest forest forest Yunnanens
MR Pinus 1.13 1.47 0.92 -0.07 -0.03 0.68
BAZR Tuga 0.17 0.78 0.48
)R Alnus 0.21 0.34 0.07 0.01 0.18 0.16
#HARB Carpinus -0.13 -0.08 -0.21 -0.34 -0.19
K& KRB Fagus 0.42 0.28 0.35
8 Quercus -0.24 -0.13 -0.37 -0.25
)8 Castanopsis 0.18 0.24 -0.08 0.11
& 2:¥5P} Hamamelidaceae 0.56 0.25 0.41
F% 46 A F} Chionanthus 0.27 0.19 0.38 0.28
%P Myrica -0.55 -0.33 -0.61 -0.49
#FER} Elaeocarpaceae -0.11 -0.35 -0.26 -0.24
#1 B8 #£#} Ericaceae -0.09 -0.14 -0.12 -0.24 -0.11 -0.14
2P} Theaceae -0.61 -0.55 -0.58
£HR Llex -0.23 -0.29 -0.32 -0.33 -0.29
BB Artemisia 0.35 0. 66 0.44 0.86 0.58
ARAF} Gramineae -0.32 -0.25 -0.28 -0.31 -0.29
FHJN#} Araliaceae -0.17 -0.22 -0.33 -0.37 -0.27
PEE R} Rubiaceae 0.12 0.25 0.36 0.09 0.21
W48 Cyathea 4.78 4.36 5.13 6.81 5.27
BB BRB Athyrium 15.01 7.34 11.18
MR Selaginella 20. 84 18.37 19. 61
AME Lycopodium 11.35 11.35

TR AT YRS RS SRR L R A DA X BLZFB EY)  Blank area means that there isn’ t corresponding taxon in the plants

community or surface soil pollen and spores investigation

B2 2 WAL AR KB AR A E YL R ERERK. MR (Alnus) R B ( Carpinus ) K F K
(Fagus) ¥5( Castanopsis ) \BEFEAR ( Chionanathus ) % RA B R A=, R EHILBRE, BT 1.20 24, Tk
¥Rt (Myrica) #1328} (Elaeocarpaceae) \ # A7} ( Ericaceae ) \ X Pt ( Theaceae ) \ X F /B (Llex) SF/EMT B A E
AENE. ZEARTRREEZATEN, BREBLCTREN, ), H REHSIT 0.9 ~3 ZJH,

EAEYES R ERUB K, & (Artemisia) BA W BN, ¥ R{EN 1. 58, 555} (Rubiaceae)
B RABARE, K REE 1.2 ZA24, TR ENERER IARAF ( Gramineae ) | TN Araliaceae)
M RA AR, R(E 579 0.71 F10.73,

BREY ER SEAEYAL, HRSERD, B SRELEAEYHER  RERTH REHRE, R
M, WS (Cyathea) R Y 6. 27, B TR BR Y 12. 18, f1#R (Lycopodium) 2y 12. 35 , AHE E 153 20. 61,
Ao FEREFRRAF L HERBHIET , M REBFR( Preris) T BBk (Arthromeria) 22 ( Dicranopteris ) (&
EHIBR( Cibotium ) %, (BLERBHETT A IR X RA YA K, SERARBIIAN ™ IRERT
Z R AR, EREEH THAET - EBR%E,

REAR/PNZFVRLZHE KRB , T HiX 6N R IE SO B R MGIZ . 1Y) 8 Sk ™= & LUk Sk
R BB RE WA R HNEERE, SREBE A LR B8, B/NMEKE 2 b, T R E

hitp : //www. ecologica. cn



12 4 B %.omIEfirmiRtAnd e SERRANERXR 6067

—=— AIKPA 2B Pollen and spores percentage ---A--- HUMHESE Pollen and spores concentration
100 - AR Woody 450 25 R Herb 15 40 B Fern 425
80 - =40 20 32+ -120
60 - =430 15 24 - =15
40 |- 420 10} 16F H10
20 |- 410 5F S =k
O | | | | | | | 0 0 0 | 1 | | | | 1 O
S1 S2 S3 S4 S5 S6 S7 S1 S2 S3 S4 S5 S6 S7 S1 S2 S3 S4 S5 S6 S7
;\9 25 TAJE Pinus 20 351 B Artemisia 720 501 T Gleichenia 710 -
S 20 116 28} 416 40fF 48 _E
: a 2
8 15 412 21 1.2 30| 46 & ¥
5 P =2
&0 - -8 14+ 408 20 H4 B3
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Fig. 3 Comparison of surface pollen and spores percentage and concentration in southern subtropics from Yunnan
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