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The relationship between pollen assemblage in topsoil and vegetation in
karst mountain during different restoration period of typical vegetation

community

HAO Xiudong', OUYANG Xuhong' ,XIE Shiyou" ** , WEI Xingping'” ,LUO Lunde'
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Abstract: Karst mountains are, typically, ecologically fragile. The soil is shallow and discontinuous, with a heavy clay
texture. Moisture conent is low and a C horizon is generally lacking. The result is poor stability, with slow soil formation
often leading to a state of negative growth and eventual lack of renewability. This occurs especially during use of the land for
arable agriculture, and its sunsequent restoration with secondary vegetation Most previous res-earch has focussed on the
physical and chemical properties of the soil, micro-organisms, and hydrology, with little work on palynology or vegetational
history.

In the present study, we investigated Mt. Jigongshan, Beibei District, Chongging City, using Platycladus orientalis
communities of different ages to reconstruct the succession back to forest. Typical plots were chosen to analyse the vegetation
at each stage. The original Zonal vegetation of the area was subtropical broadleaved forest, but this is now all removed. In
its place are secondary forest trees such as Platycladus orientalis, Trachycarpus fortunei etc. , and understorey shrubs such
as Pyracantha fortuneara, Coriaria sinica and Mysine africana. The herb layer is of Imperata cylindrica etc. The farming
was of two to three crops per year, of wheat, corn and sweet potato. The typical time sequence is slope farmland--1year

abandoned farmland-bush grassland-15year scattered woodland-25year woodland. The vegetation and the pollen/spore
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content of the surface soil was recorded in each of these five types.

Results: (1) 46 pollen/spore taxa were recorded, with herbs and ferns dominant (58% —96% ) , then trees ( mainly
Cedrus deodara and Pinus massoniana) with 3% —21% , and then shrub pollen with only 1% —9% . (2) The abundance
of the pollen types is not clearly related to the recovery stage. (3) The list of taxa at each site is, however, indicative of the
vegetation.

It is therefore concluded that palynology can indicate the stages of recovery in the natural environment of the study area.

Key Words: karst mountain; succession of vegetation; pollen assemblage in topsoil; typical vegetation
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AR, AEXRR 16. 17 °C AERIFERT & 885 mm Aidy . M BEA FRN T =SSR RILA K S, 1338
AR, R RS 2 R . M YA R B SR AR (BB AR E AN AE , HRTE AR,
T AR HI ( Platycladus orientalis) KM ( Trachycarpus fortunei ) 55 , T #E A A Kl ( Pyracantha fortuneana) .
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2 MRAE
2.1 BN A SR AR R
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Fig.1 Location of the study area
F1 REABREMEE R
Table 1 Basis features of the surface pollen sampling site
o . o . W
i) BT ABE(N)  ZRBE(E) BE/m o) W R
Site name Site No. Latitude Longitude Elevation Slope aspect  Slope degree g Main plant
coverage
e JGS-1 29°41.234" 106° 24.244’ 553 100 15 - X
Slope farmland Zea mays
Lla S =¥
1-year abandoned JGS-2 29° 41.201" 106° 24.315' 604 100 25 95 L
Imperata cylindrica
farmland
T SO
- 29°41.199" 106° 24.327' 11 1
Bush-grass land 1683 ? 99" 106 327 605 0 0 %0 Pyracantha fortuneana
15a Akl Mite
15-year JGS-4 29° 41.340" 106° 24.416' 632 290 30 20 N

Platyclad ientall,
scattered woodland atycladus orientalis

M, Fh
JGS-5 29° 41.326" 106° 24.360' 643 65 20 80 Platycladus orientalis
Trachycarpus fortunei

25a YA AL
25-year woodland

3 RIBHMHWER

I S AR L s S A A R B A R A R AR A (B 2) LA IR AR RBR IS 5 03, & a3l A
17.41% —46.16% 27. 73% —39. 75% F1 16. 65% —33. 14% , FoR & WM T K IEH , B R &M 2. 53% —
17. 58% EARALN; & /N, 0 1.04% —8.88% S AHYIFEM I B 43 & = ik 3 iR,
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Fig. 2 The percentage comparision of different pollen assemblages in different surface samples

3.1 KEARJGS-1 Bk

e SR RAE Y AR AR YR A 9B s, BEVE AR 17 5, 2N K (Zea mays) FIH &
(Ipomoea batatas ) FERNEY)

Ry A TP B A R RS M W f A 5 DL, 20 9N 37. 74% F130. 61% ., T E A5 2B} ( Chenopodiaceae )
(8.62% ) Wik (Amaranthus mangostanus) (8.32% ) W45 J& ( Gonatanthus) (3.71% ) K (3.27% ) B H
( Hicriopteris glauca) (10.85% ) JAEBRJE (Pteris) (5.65% ) . "5 Bk ( Nephrolepis cordifolia) (4.01% ) 153
( Dicranopteris linearis) (3.86% ) J 245 MR ( Botrychium officinale) (2.23% )%, HIRZE M TR, N
28.08% X HEFEWN(Cedrus deodara) (17.68% ) 155 A ( Pinus massoniana) (10.40% ) o [EWH T+ A FNHEAALE
B A, 350 2.53% F1 1. 04% , FHA W& ( Castanea) (1.04% ) FIFAAE (Alnus) (1.04% ) 5,

3.2 FERUJGS-2 la F#fD

IZFE I A T B AKE D N 1a FopEH, ICRFTR 32 B KGR 95% PRt B 2, F 2 A
¥ 5 )& (Artemisia) FIZEKIE ( Urtica) S E ALY .

TR 5 v BASFEAATY i DL (A [ RS B B ik e iy ), 3k 46. 16% , BN E S (10.77% ) | #& R
(9.14% ) FHWIE (4.40% ) . Z-WiJ& ( Plantago) (2.77% ) . EK(2.61% ) M ZFl ( Asteraceae) (2.61% ) 55,
HERZE A T4 it R R, B 16. 65% , FTAT H (5. 22% ) L BR (4. 08% ) KU BRE (2. 94% ) KLt 5 1k
( Peranema cyathioides) (1.47% ) %%, 5T ARG EMA TR, N 27.73% , FEHFN(17.13% ) | SRR
(10.60% ) , FEM-TRARFIHEAALA & LA B R B T-  BATIEAR, 735000 5. 87% F13.59% , EE A5
H(3.26% ) A ( Vernicia montana) (0.98% ) N&J& (Corylus) (0.98% ) FlIKBE(2.77% ) 5,

3.3 KEATJGS-3 R M

R IO RE T, DLREA FRAE ) o 3 0 Al —SEER . HREYR B a6 FE R, 15 90% DL I
RIZ ) B JOBN T 3855 B2 DA SRR SR AR AR e 2R (Arisaema ) SEHEY)

TR G PRI TR ARIENS & U T35 33.87% , FE N TN (22.88% ) \HHREAA(10.99% ) . BRISTE
For Rt g W R R R B B o ) , 18 33 14% , EEOM B (17.48% ) IR (3. 96% ) XU IR
(3.42% ) Je 4 #1 )& ( Selaginella) (3.06% ) 5%, {HFA LK B WE A T BE, N 27. 13% , FE A F KB
(6.13% ) KM R (4.86% ) H-HiE (3.78% ) HFH(3.78% ) FEFH(3.06% ) MARAR} (2. 61% ) %5, it
TeARFHEARACH S BAEAR, 53 5 3.06% Fl 2. 16% , FEATHEMH (2. 70% ) FIJORE (1. 80% ) 45
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Fig.3 Major pollen taxa percentage diagram in the surface samples
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3.4 FEAJGS-4 15a BibkH

AR 15a BiARHL  MROR 04— LB R AR, FARZAS FEZ MR, &3 m A4, —
AR 6—8 em, T 20% VL I HEARZ MRS 2 /0 | SRR OBOR T R 5 RUOREH WA SRE
FE BRI R S

HR LA T TR AR AR B AR SN (AN RS B B B ) L K8 39. 75% , WA (23.92% ) (R
FA(13.25% ) AR (2. 58% ) . BRI THEA FRE, N 28.05% , EEA HI1(9.64% ) EHMIE(7.92% ) R
RS (2.41% ) R ATWAJE ( Lycopodium) (2.24% ) %, RHARFEYIALK TRV N, Ry 17.72% , F 24 5 K&
(5.68% ) FHEFH(2.75% ) ZGFF(2.58% ) 4 22k @ ( Hypericum) (1.38% ) N ZEHi @ (1.20% ) 55, A F i
TR AR &t 3 F LA B B A T (BT, 73 0°h 7. 75% F1 6. T1% , EEA 55 (2.75% ) K
WH(2.24% ) FAEHEIR (Todes) (1.55% ) K7 (6.20% ) 55,
3.5 FEA JGS-5 25a YA MR

R RIRAE R 250 IRAEARHL  BROR Z0 A —SLER REAAEY) . Ao ARJZH I R MFTFIAR T, 5 10m
KA, —BMETE 15em AL, S5 80% LA b HEARZ RN B /0, 20 SO B oM AR 2 H
WA SRS R FER R AT R Y

A B TR R B b — DS TR, O 32.51% , EE T (18. 12% ) . G i
(10.66% ) MK (3.73% ), BRAEMEY M T 2 DI B B A TR, N 23.62% , EEAHA
(10.30% ) EHE(4.26% ) KEHIE (2.66% ) M AFNE(2.13% ) 55, R IR AL & &8 LT ORI
BB ) , 0 17.58% , FE R (16.16% ) HRIE (1. 42% ) o FEA LR & S5 B R
BrBems A R (A ) 2 Be s ), b 17, 41% , EEA KRR (5. 15% ) ZEFR (3. 20% ) . & )&
(2.84% ) HFH(2.31% ) e K A& (1.78% ) 55, WEARACK & A8 b ILA SR B Bews A LT (AR,
8.88% AN Ki(2.49% ) HM:E94EE ( Rhododendron) (1.42% ) JRAT-(1.24% ) FHALREIR (1.24% )
4 5%t

(1) 75 FERRNE AL R A R M (A T A Ry DR LA 4 17 il XU 3 5 e, 4 SR By 2 25 25 7K 31 800 km 22
AN REME K BB AR ST AR HIAE R AL B TR AR ) A A AR A P OR [R)RE A A, SE PR EURE T JE A R
AR — 10, K 2 BRSBTS AL A TR -E- R E A (B 4) .

100 1 )
9 F [m}
3
. 8 r
X
Fol
g’ 70 T
§ 60
g
5 s
&
40
30
20
10
0 SN 77N\
la 15a 25a
Slopefarmland  1-year abandoned Bush-grassiand 15-year scattered  25-year woodland
farmland woodland

B4 SABRERRSIEPIT-E-ELLGI(F)

Fig. 4 Proportion of trees, shrubs and herbs during the typical vegetation restoration
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TR A RS A XA (57, 619% —95.06% ) , HR TR A (3. 52% —29. 93% ) , #E A & f fe /Iy
(1.44% —12.49% ) , =30 BRI Re L) M RRAE | 5040 (%) B e HE 32 XA A B A S AR PR B, X 3 2 2 I
S BRA I TR LU M K A2 A TR AR R Ko N TR S AR AR A 2 | AR IR AR Y
XA B ARG TR 3 Pk ARV A K, MR EAR TR K o VBRI R E R Z | IR A R EEA R T 5
A,

(2) XA [R)VE RS o B A ARy 24 5 4 BRAE P S B AT e H (3R 2) |, LA T R AR 507

®2 HABEHEHREIERINENLBEEE

Table 2 Abundance of pollen types during the different periods of typical vegetation restoration

HEIZE I Vegetation types JGS-1 JGS-2 JGS-3 JGS-4 JGS-5
FEA Trees 5 5 4 6 5
WA Shrubs 2 3 2 5 7
FA BJE Herbs and ferns 25 22 18 22 16
ST Total 32 30 24 33 28

SEI R W L M SRR Bl YK T e R S B B B AR A P S R 22 BRI B, W R AR R B R
REA FREFEAAED PP AL, Fe AR AL FFARAS , FA FRAFI KK A JCS-1> JGS-2 = JGS-4>
JGS-3> JGS-5 ; HEARFIZAMK K K JGS-5 > JGS-4> JGS-2> JGS-1= JGS-3, HBXFHELGR N EIN . —&h T
o L b 55 100 2B S PR BE X A A AR SR i e e TR A e B BB B S M R R A AR R T
PR, L3 45 o BB PR 2 B 22 AR s — R T AR B S AR BRI R R T — 8t
R4k AR B B R RS i B8] oy 4 X DR A s — R Bl A VK B B 1) R R E AR A ) e 2SR e Y R
VR L5 F T RE i T ot HE AR E

(3) BRI 78 /N [R) 7 B B BE R v & e FE AR ETE 30% Ao A, S M 3t S5 R M B AR AR B A R AR
(>35% ) ARAEYIAE Rt L BUAE X 79 B b, T8 50 M By B s AR AR R B B AR T 30% , AR B Uk A AR LK T
20% o EFMFEARAKTERE S UG A B i T 30% , AW T 30% , IR ARAE R R AR B E B B
T 10% , HAWIET 10% , HEATERATE G AR A AR B B & i T 5% , AR T 5% .

(4) HFAB I = B MR SEE 2 N Z IR, 18 BT 5% X — 28 R AP e e LA b & i
i, HEIRZ XA WAAEY) , (A IHAEMAEVTIE X B 2 RO LA & HARAC, HACE SR AT 1a S8 —
AFERHBL, 0500 0.98% F10.45% , HEAL , HEAZ XAR D TFAE , (A5 AR r= s I, 0 AAAE S v e
Ll bR 52 sk A A SRR ), TE 98 X A0 A i 22 B HAE K & it A0ARAIR (2. 58% —3.73% ) , HAUAE 15a Bk
25 AR SO B 3K AT RE S AAR AL O 25 48 187 5. SRR RS 2 IR AF RS, DA RSB F b o Tk
KA K, MR T =B m BRI Z TIN5 TR A7, A5 H A e AR A
(16.65%—33.14% ) , TEHE R HIAE 135 33. 14%

(5) W 3T Ly b LT A ol PG B2 1o R 119 3% - FRURS 4L 5 22 ) B A, 5 HCORH 07 1) S o A 1 490 S AR [R] , Bk A
ST A A i DXCERA AR () S AR | B A0 1T LA 12 XK 52 R A SR AR SR B R A S  HARIE . xt
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