B DR P T R A A XA [R] = oA R D G iR 1A
P AR

M5 BRBHZE AL it A&

(PRI RS BB 22 E . =R X AR A A B B E s, EEJR 400715)

W OB ERE TR AL X 5 RORE R 5 R G 33 AR AN B RE S
MR (O WX h 50 RUBA R, CARARMBRIEY HImE (BRikED
AR AN MABERI ARSI, &8 38.84%~86.56%, HUGETFA (FERNDENR), &
TN 13.42%~59.40%, HEAREYITEH & EHfK, N 0.00%~12.50%, W~ X IR ™ H ;
(2) AFE L R 7 AR 88 45 2 AR, YRl 2 R BRI AR FIEAAE )
PR, EARRPRBEEAMRFEAAL; (3D A LR 7 R Lk A A Z 50 8, 53
HE (1 S B 4 175 K SR [R], A S e 7 A A b X AR B IR AR s (4D Bl 1R
SRJE I I, R AR A R TR REARTER S AR R, BRI ot ik, AU
B A2 B8 3 o DRk, 3R O 3 A A2 e v SR A AL X TR A A S R e LA
BRI R 3R

RERE RIS, A BRI TR ERKET

P ESES Q44571 PRI A

VTR R R S E A IESS K, R NSV TIRIBREE, JLLR R, S,
TR, KB, TRRECE, REts, WOTRHRE, 52N
e, BT R AT A S, KD, W X R R MR 8 F 8050k 4 B
KA TR 2 ), T TR S0 B FE B0 AT it T TAER R D 0 2 1
5y, ESLAME AT R FLRIBRTUR BRI % (CosHonOn0), (2 7RI K U 4R R,
AT B R T oRUY, 22RO LA 5 2 M R B SRR RV, T LUR A7 e
445 i o — B I O R BAR L. 6 UMD L A S R B ST AT . TR, 76
SRR I TE TR [ MR 7 3% F FeEFOBy 9, 0 TS oy S e s R R,
A5 DU LS ) 2 B R AR B 1

AT T 0 T T T A 5 X SRR - MR 7 50 R 3842 LRV B A 0 7
T, ST SCHURMAL £ HORFAE B IE 2 Sk, SR R 77 SR A L O, X
SO E R A SRR IK B R X T R DL O L PR B T A
Z PRI
1 MelETE
11 BFFE A
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FEHLR 4% B 1K LR A T FEEY)
Site No. Latitude (N)  Longitude (E) Elevation(m) Land use pattern Main plant

AT KR 1300 mm, i KFEFKE 1528 mm, f/NMERKE 826 mm. [l E %A 5 H
29 H, HAFMN 67.9%. %X AT ) TS 2ot 5 By, PR R R A
ZREEM AR, (BEIEAR O AL, HATHCONIRAEN, e D) (Pinus massoniana). A}
(Cinnamomum camphora) %, K FEEARNKEE (Pyracantha fortuneana) %5, BAZ AHE
(Urtica). KZBRJE (Pteris)d . BT 2 ARG R LA A, R BEGILGBCN
PR, M REFEHOIR AT, MBS R R E G R, HERNE AR =S RERILAA S
JRAKE (Ty)o 2 DX BAAEAE FH B 52m, X  HbSR SRR Ak AL, Dalidggth o+, +
MR E, KSR, TR, B, HIEE T,
1.2 BEE R RIR LA SR

T X R A 7 Qo B A pk [l e, BB RIOK . F20004E11H, Xf
W 7T DX [FD B HEAT RV U A A0 BT MR T oA o R DRI R 2 7 T AR A b b A e oy
20m>20m , FEEHLIEHEH A 10m><0m, K B 5msEm. TDSRE TS N IERERRAE,  WAEAERE
MR, M. M4, EEE. 2%, RLAE BRI SRR, RIZE ImxImEE T
PREESN R T (1 J20~1em) SLE B FE S, TRAJEEENIFELS P o IESRRREE R AE MR (319
Felih (14N FEdH (1), SEih (1) BoKHE 4y Z&8/MEMIREE, HRE T 16tk 1
FATHEEERES (RD o FEBONBURE R (5] S50 2 0T F0R A4 . R B LR L

F1 H PRG3R AU SR b ) S AR

Table 1 Basic features of the topsoil pollen sampling sites at Nanping Town , Nanchuan District, Chongging



NP-1 29°0450”  107°00708" 719 AT A Iy - JOBR- R - L
Secondary Masson Pine H
forest Pinus massoniana-
Pyracantha fortuneana-
Urtica- Hicriopteris
glauca
NP-2 29°04744"  106°5954" 742 URE R AR AR - K k- R - AU
Secondary Camphor forest 3
Cinnamomum camphora-
Pyracantha fortuneana-
Urtica- Pteridaceae
NP-3 29°04731"  106°59°35" 641 TRAEMIAS bk BIAZ- K k- ik - AU e
Secondary Cryptomeria forest k)&
Cryptomeria fortunei
-Pyracantha fortuneana -
Urtica- Pteridaceae
NP-4 29°0454”  107°00°09” 732 R S PR - SRR - 2R L
Peach orchard Prunus persica - Urtica-
Chenopodiaceae -
Hicriopteris glauca
NP-5 29°0459”  107°007D3" 735 T b SRR - R R - B
Waste land S|
Urtica- Chenopodiaceae
- Plantago - Hicriopteris
glauca
NP-6 29°04745"  106°59758" 740 St TERL- S5 - AU B -
Slope farmland BN
Zanthoxylum bungeanum
- Urtica- Pteridaceae-
Zea mays
NP-7 29°04717"  106°59731" 628 i K- -7 - 0K
Rice paddy Oryza sativa -Artemisia-
Plantago - Zea mays
NP-8 29°04718”  107°00703" 629 i H SR K RS- 2R
Lotus field Nelumbo nucifera - Oryza

sativa -Chenopodiaceae -

Hicriopteris glauca
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EK ; S B Shuanglong Residents Committee jL
Chongging City .+~

TiFREES
. Wanshou Residents Committee

HURE & Sampling point

#F Village boundaries Ti Vill
0051 2 3 4 . S 2ok
o — Hongshan Village

1 HPR ) X e e - Fackn BORE s Ay 1]

Fig1l Location map of the topsoil pollen sampling sites at Nanping Town , Nanchuan District, Chongging
1.3 SEJTE

FORG FRE: R AR SR AR . BB BRI ) 7V B RER A EE . ik
ORI % 5 5 Bi it TEA001% ~ 100015 )t 2 S T AT, S IR IE 3 AR SCiR P2 i [ it A7
g, ILEE R AURS0RE .
14 ZititHE

WX B3N I GE Tt MRy 22 14THL, B MFE A D T-600%% . FFxef A /] o F 77 50
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Fig.2 Percentage diagram of major palynomorphs in the surface soil samples




2.1 KAEMHER L1k

AR R A B RS AR (NP-1) . IRAERERAR (NP-2) FIIRAEMIAZAR (NP-3) &5
e

AT AR MR (AR F BN RS, & 10m 247, —MBfafEy 10cm, HRHAIEE 0.5
A b ERZEMMEEEY D, FEIYK, BARESRE 80%LL E, FENTME. B

(Hicriopteris glauca) 5. XAMERIARTANIERS, = 5~8m, —f&ift 6~10 cm, AL 0.4
PLE; FBEARE KBATTEM (Zanthoxylum bungeanum) 25, HARZEHE K, ik 90%LA L, FE N
FJE. W8 (Amaranthus). B AR EBRESE . IXEMIFZ KT AR 9HIAZ (Cryptomeria
fortunei), 1= 5~10m, —M#HfE 6~10 cm, ARPARE 0.6 L b HAEZEE K, 18 95%LL L,
BRI E . FME. 0 E A,

FOH 20 G b A T RAS RN AEMIAZ IR A (5 L (27.95%~T74.05%), HUCNBREA
BN (45108 12.32%~59.19%41 9.00%~19.17%), BERIEH & EAL (0.16%~7.12%); X
A= R R DLBEAS FIBRZR AR (03 (4519 20.69%~39.44%F11 18.15%~29.36%), FH:IKETFA
1EH (20.83%~60.27%), EERIEK & EIK (0.91%~12.50%) . FeARLEK 5 A A (6.44%~
72.35%) FI M2 (6.67% ~ 66.27%) . BRI FIEL A U 4y 3= 0y X2 % J& (0.56% ~ 45.85%) «  HL
(2.44%~9.05%). "B % (Nephrolepis cordifolia) (0.79%~4.81%). 5 % J& (Microlepia) (0.17%~
4.26%). FHEJE (1.53%~15.09%). KAF} (Gramineae) (3.41%~12.38%). )& (Artemisia)
(0.67%~6.94%). #F} (Chenopodiaceae) (0.85%~6.41%) 5 7 )& (0.42%~3.97%) %% . JERICH?
F2 59K (0.16%~2.95%) FIFEHL (0.00%~3.80%).

2.2 [tz ok

Fel H S BEAR AR AR (NP-4) WA 504, BRI T A = ZENHA (Prunus persica), & 5~
10m, —MM4% 6~10 cm, HLHIEE 0.6 DA b BAZEEER, 1k 95%LL E, FENRERKE.
SRR DEARAE A,

TR ATTARIEN O 21.32%~59.22%) Fifi#h, FEN L EFA(14.70%~50.76%) FIAk
(5.33%~8.29%) . FLUCGEEARFBRAIN (5510 22.68%~44.61%F1 18.11%~38.28%), %
HNARAEE (5.52% ~ 12.28%) . H k& (3.83% ~ 11.31%) . % £} (4.75% ~ 13.24%) . %1 J&

(Plantago ) (1.69%~4.08%). B. 14 (3.55%~11.93%). A2 % J& (5.39% ~10.66%) . 5 Ji% (1.23% ~
3.23%). fif 5 JE (1.18%~3.23%) A Zj F 1 ik (Botrychium officinal) (2.26%~3.22%)%5 .
2.3 TR R TR

SR (NP-5) Ff i (I BAAE M A S Fh B ARE A AE 24 BN, EBEVR 5 TR BOR, 1 95%,
PR E . FENSME. 2R EarE. BA. ZH M B,

R LA Th EEAR PRk S (518 32.73%~44.45%F1 16.69%~35.66%), FH A
AAFL(0.00%~22.91%) . ik (4.34%~19.21%) . 22F}(4.70%~10.97%). & )& (1.34%~6.83%) -
T )E(0.61%~4.70%) B (2.67%~9.95%). K2 J& (1.01%~6.07%) . 245 FH Itk (0.46%~
4.67%). s kR (0.30%~4.16%) K #4118 (Selaginella) (0.30%~3.12%) %% . H X TR AR CH
17.73%~40.23%), EE NI EIA(14.75%~35.89%). FEARILH &=L Ch 1.22%~5.79%), *
FONAEAL (0.50%~2.92%) F1 K 1 (0.33% ~1.36%) .

2.4 HHFHLER TR

WeHtH (NP-6) Ff AT BRSO AR VEYI RS Pl A LR R RE ), BEVE PSR e, EEN
Tk (Zea mays) A H 2 (Ipomoea batatas) &5 £ /E4) «

Ry A TP A RIBRATKY (0% (4514 30.86%~37.72%F1 17.54%~34.91%), F£IH
iR )E (4.85%~15.91%). )& (0.00%~10.68%). #EF}H2.67%~9.19%). T K (1.45%~7.85%)-
RAFH0.00%~8.32%) . BT J&(2.19%~5.72%) . 7l J&(0.73%~4.33%) . ARk (3.36%~9.99%).
B (5.26%~7.74%). 2 % FH(Aspleniaceae ) (0.83%~3.58%) 1% 7% ik J& (0.58% ~3.38%)%% .



FHIRRFFARIEN O 20.21%~45.23%), BN G (15.67%~41.77%). BRI S 2K CH
0.86%~7.61%), = E N{EHL(0.69%~3.10%) 1k 1 (0.15%~1.06%).
2.5 /KHF LA

KHIESFREHE (NP-7) FIFEH (NP-8), IUAHEH N ARAEYIFI &M AL B, FEEF
KRB, FE /K% (Oryza sativa) F113% ## (Nelumbo nucifera)2% .

R A Th AR IO S (62.18%~75.72%), F 2 7K #5(29.81% ~ 45.65%) . 5 )@
(4.48%~14.99%). RAFH3.94%~13.77%). #F}(2.07%~10.83%). FJFk/&E(1.54%~5.16%)-
75 )% (0.90%~4.01%) . Z i J& (0.30% ~2.69%) 2 34 7 (1.65%~2.64%) %5 . HIXEFFARIN CH
13.42%~23.77%), FE N JEFA(10.50%~19.71%). BRI 75 BB (5.85%~14.04%),
FENHEH (1.55%~6.76%). KUZ B JE (2.25%~5.73%) % 5 5 (0.60% ~2.93%) %5 .

3 it 541

D EEEH A S EZN (R2).

2 AR A7 R ) 2 A

=N
éj (==X

Table 2 Percentage of major palynomorphs as affected by land use

By it T HA 75 Land use pattern
Palynomorph types Y acyy S izl it G Hh et 7K H
Secondary Orchard plot Waste land Slope farmland Paddy field
forests
TeATrees 20.83%~ 21.32%~ 17.73%~ 20.21%~ 13.42%~
74.05% 59.22% 40.23% 45.23% 23.77%
FEAShrubs 0.16%~12.50% 0.00% 1.22%~5.79% 0.86%~7.61% 0.00%
AL B 23.62%~ 40.79%~ 57.93%~ 53.91%~ 76.22%~
Herbs and ferns 69.75% 78.67% 76.47% 72.63% 86.56%
I, EEFaPinus 6.44%~72.35% 14.70%~ 14.75%~ 15.67%~ 10.50%~
massoniana 50.76% 35.89% 41.77% 19.71%
K JiPyracantha 0.63%~2.95% 0.00% 0.61%~1.36% 0.00%~1.06% 0.00%
fortuneana
e Zanthoxylum 0.00%~4.03% 0.00% 0.00%~2.92% 0.69%~3.75% 0.00%
bungeanum

i J& Artemisia
SRJEUrtica
#iFlChenopodiaceae
T J& Amaranthus
% Hij Jg Plantago
T KZea mays
AARIGramineae
ZEhiJEPlantago
R @ Pteris
H HHicriopteris
glauca
5 B Nephrolepis

cordifolia

0.00%~6.94%
1.53%~15.09%
0.85%~6.41%
0.42%~3.97%
0.00%~3.33%
0.00%~0.79%
3.41%~12.38%
0.00%~2.16%
0.56%~45.85%
2.44%~9.05%

0.79%~4.81%

0.32%~0.92%
3.83%~11.31%
4.75%~13.24%
0.32%~2.45%
1.69%~4.08%
0.00%~1.35%
5.52%~12.28%
1.69%~4.08%
5.39%~10.66%
3.55%~11.93%

1.23%~3.23%

1.34%~6.83%
4.34%~19.21%
4.70%~10.97%
0.18%~2.67%
0.61%~4.70%
0.46%~1.21%
0.00%~22.91%
0.61%~4.70%
1.01%~6.07%
2.67%~9.95%

1.83%~5.18%

0.00%~10.68%

4.85%~15.91%
2.67%~9.19%
2.19%~5.72%
0.73%~4.33%
1.45%~7.85%
0.00%~8.32%
0.73%~4.33%
3.36%~9.99%
5.26%~7.74%

1.73%~4.01%

4.48%~14.99%
1.54%~5.16%

2.07%~10.83%
0.90%~4.01%
0.30%~2.69%
0.75%~2.51%

3.94%~13.77%
0.30%~2.69%
2.25%~5.73%
1.55%~6.76%

0.60%~2.93%

REHAE LR, KENBRMEME AR SR, B2 At sEia el s



KEFIER D RRA . MIAZFIRR S G SR IER I M AER, TeARAEk & B ARG (0.00%~
10.95%), W 7t X AN [F] iR 7 2R 35 DAREARFORR B Ay AR5, X 5% X iy VEAE B 22 /1R
Ko ZIX PR R T KX, M RO AT 5 SRR AR, TRARFEREVE P R S HE i
AT . X5 R )1 X AR B RS A SR BT I & L R L i s R PR R R, BT
bz Bk T R SR VAL XA R A L P R A R A A 0 R . PR ) B SR, e
1950 4EAMA K JRAGARMR, ARARFE 35 F 8 30.50%, 20 {40 50 % 60 FEACARFAE 2 K i AR (AR
i, 2 1975 FFHFME R 13.00%. 1980 F24, Bl KA TAEMI S0, HE R
BRI IR [F] Tt

2) AR (NP-2) DLELARIBRIADR G I3, TRk 2 4 5 )2 #4(10.56% ~55.68%),
X B UARA B AR 7 &R, HARH DRy SR e XA Bz, AN AlEk L %2 22 7K 31800 km
250 PO B FE X BRI AE Ty RAAMR (NP-1) b, FCABRE s I ok @A, (A5 EIMERfER +
KM A AR 2, SFEAE I, B & E415(6.44%~72.35%), UL EH A
RN TRRIEN A ZIOR, ERLPIRMERAE, ERRIACEN 53, 15 HAH & &R
ik, REERAERBAR (NP-2) FEMTRIUDE (0.65%). HE A EMHIX K WARED, 2
FEAZIXARDIFAE, WA HAER & &R K, RAEHHHE (NP-6) FF il K I/ 5 (0.65%) .

3) AE R 7 T ok A AR AR R T Gt S R (R

3 AR AT TR AN
Table 3  Abundance of palynomorph types as affected by land use

ik E~ut] + A H 7R Land use pattern
Vegetation types AR el S 35 Hh JKH
Secondary Orchard plot Waste land Slope farmland Paddy field
forests
¥R Trees 14 5 8 9 7
HEAShrubs 6 0 4 5 0
AL, B 27 25 23 24 23
Herbs and ferns
HihTotal 47 30 35 38 30

R BRI A ARE Note The unit of data in the table for families and genera

RIGERETR, AR LA T 30T RTE R 2 B2 AR WY, MR 2 FEE R Bk
BUATFARMEAR RSN, FARRPRIIEARIFAAL . 1k R E 5 FEARK U IR A >
BB L 52 B> 7K T =[5el 3L T AT SR A IR AP SR > 52 B> 7K P> el s AR S
TR UR A PRI I3 4> 52 Bt > 7K FH =[] 4

B ELSR A SR 5 T AL DG 55 A 2R A B R AR sl e B %k, R A
PR FE T R g g 5Pk . RAENE. A ZAEMEYR AT, AL L3 A R A P 5
AR RS AN, R T AR KA 2 NEHHESER T, TR,
RIS ER AT — 2224k, (BLEANR LA A 5 20T ARSI RS S B IR =, =2
BEH N TR B R CEEAERAEMI) , FEARMIAISAN S BAT B in, # i a5/ A e
[ERRE ISV

4) AFEA T TR A A E IO WL R RER RS G =81, 7
AR AR A R R AR DU U3, KA i iy, AR iR 2,
AN RO LA, A2, 2 PR SRR AR A, AR RS EAREL I RS IR S A& BV R AL,



Akt SRR, B ARAE . AL AN, WA B BEA A A LR ARHE
PILLG X T RIER; S EYFE, X5 AR T2 s 5w DU LR
USR5 B R A L 2T

5) ANFEEHUR 7 R R A AL ZE W1, E5 HOAH B SE PR gl D0 KB ], 6%
AR B T TR A A XL ACAEL A A AR ;B8 3R T 5 BE G, 3R LAk A & rh IR
ek S ARG, RN & B, HUBREOvE. ik, ok iy
TR AR X A AP B LA 2 5 1 3 B [R5

6) X FAN A R 5 SR R A A & R E AT 7L, B TR LU A S e 2 KRR
FIe WA RO, I EER AR 7T X A Ak A% 4 5 3R LA AL & Z RIS R . 1
B AL RE I T 50 X R BRRAE AT KU KAL) ARk B B 45 550 2 R,/
AR RBEAT A DR . TR ORI RS, RO i AL X 5
FEAF A AR AV REAT T, BB R A AL X R R AU RRAE, b
i AR AR, (RRE— BRI,

BUOW R E SRR B T R T 0 S B R A S TAR TRk A KK T
FHIFIR A
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Features of pollen assemblages in topsoil as affected by
land use in the karst area of rocky desertification in

Nanping Town, Chongging

Hao Xiudong Ouyang Xuhong Xie Shiyou'
( School of Gographical Sciences, Southwest University, Key Laboratory of the Three-Gorges Reservoir Region's

Eco-Environment (Ministry of Education), Chongging 400715, China )

Abstract Palynological analysis of 33 samples of topsoils and mosses collected from fields
under five different types of land use in the karst area of rocky desertification in Nanping Town,
Chongging, shows that (1) the spores and pollens found in the samples could be sorted into 50
genera dominated by those of herbage and ferns, which accounted for 38.84%~86.56% of the total
(except for samples from Secondary Masson Pine forest, Secondary Cryptomeria forest and Peach
orchard), and was followed by those of arbor (mainly Pinus massoniana) accounting for 13.42%~
59.40%, and by those of shrubs, accounting for only about 0.00%~12.50%, which is a significant
indicator of serious degradation of the local vegetation; (2) Abundance of pollen types did not differ
much from field to field under different land uses, and changes in species diversity took place mainly
in arbors and shrubs, and little in herbage and ferns; (3) Pollen assemblage varied sharply from field to
field under different land uses, which reflects basically the situation of the current vegetation of the
area; (4) With increasing land use intensity, pollens of arbors and shrubs were decreasing in content
and type, while those of herbs and ferns increasing, and dominated by pollens of farmland weeds. It is,
therefore, concluded that the changes in land use are the main factor affecting the secondary
vegetation and the pollen assemblages in the karst rocky desertification area.

Key words Topsoil pollen assemblages; Rocky desertification; Land use pattern;

Nanping in Chongging



