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The relationships of pollen diversity with modern plant diversity and landscape

structure in subtropical montane forest of central Zhejiang

ZHOU Yingxiang, LIAO Mengna” , LI Kai, NI Jian
College of Life Sciences, Zhejiang Normal University, Jinhua 321004, China

Abstract; Plant diversity plays an important role in maintaining the stability and service functions of terrestrial ecosystems.
In paleoecology, pollen records can not only provide a long-term perspective for understanding plant diversity changes and
ecosystem dynamics, but also provide scientific basis for ecological conservation and management. However, the correlation
between pollen diversity and plant diversity, as well as its relationship with landscape structure and altitude, remain
incompletely understood. Given this, we calculated pollen and plant richness and evenness using the modern plant
community survey data from 24 quadrats and the topsoil pollen records within the quadrats from the subtropical forest region
of central Zhejiang Province. Besides, we computed patch diversity indices ( patch richness, patch diversity and patch
evenness) based on the vegetation distribution map of the study area. We subsequently analyzed numerically the
relationships between modern pollen diversity and plant diversity, landscape structure, as well as elevation. To assess the
impacts of pollen production, pollination strategy, and dispersal capacity of pollen on the relationships between pollen and

plant diversity, we adjusted the pollen data for seven main pollen taxa using the pollen representation value ( R-value) , and
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divided the data sets into different sub-data sets according to the life form ( woody or herbaceous taxa) and the mode of
pollination ( anemophilous and non-anemophilous) to calculate the correlations between pollen and plant diversity in each
pair of (sub-)data sets. The results showed that there were significant differences in plant richness and pollen richness in
subtropical evergreen broad-leaved forest, but no such differences were observed in other three vegetation types ( mixed
forest, coniferous forest and mountain shrub ). Neither pollen richness nor evenness accurately mirrors the quadrat-scale
plant diversity, but the correlation between pollen richness and plant richness can be enhanced by classifying pollen data
into woody and herbaceous taxa. Correction of pollen data with R-values could not improve the significance and correlation
between pollen and plant diversity. This probably because the R-values, estimated as the average values of the R-values
from China’s subtropical forest area, may not be able to accurately reflect the representation of the selected pollen taxa to
their parent plants in the study area. Our study found that pollen richness and evenness decrease with increasing altitude,
and unraveled a significant positive correlation between pollen evenness and patch evenness within 300 m. We suggested that
pollen richness and evenness in subtropical mountain forest could not be used as reliable indicators for quadrat-scale plant
diversity, but could reflect, to a certain extent, characteristics of the landscape structure and vertical distribution pattern of
plant diversity. However, dividing pollen data into woody and herbaceous taxa can enhance the robustness of reconstructing
long-term changes in plant diversity over geological periods. Furthermore, this study has demonstrated that shifts in
vegetation types can result in significant overestimation or underestimation of plant diversity when relying on pollen data.
Therefore, it is crucial to carefully consider changes in vegetation types over geological history when using fossil pollen

records to reconstruct variations in plant diversity.

Key Words: surface pollen; richness; evenness; patch index; vertical distribution pattern
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Fig.1 Geographic locations and vegetation types of the study area and the quadrats
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Table 1  geographical coordinates, elevations, vegetation types of the quadrats and the main plant taxa in each quadrat
FEIT 5 ZPE(E) HiE(N) Gk igiesiil FERYARE
Plot No. Longitude Latitude Elevation/m  Vegetation type Main plant taxa
. . AR SR R SR AR, B TR, RAS
1 119.64 29.21 1078 ERLRAN BT SEIR
2 119.64° 29.21° 1081 [RUR N P& RS AERE R SR, SRR 2 RE
3 119.64° 29.22° 1123 LARURN g, SR R SR R, 4 R R
4 119.65° 29.21° 961 LRI LD A= 7 S Ny S e &
5 119.64° 29.22° 1110 FRUR N MIAZJE 2R R SRR 2 5R B R R
6 119.64° 29.22° 1100 FRUR R R R, R, BUAR, & AR
7 119.65° 29.21° 956 LIRURN R, GakE , BREL, DRk
8 119.64° 29.21° 711 EF AR R RR, DR, WG RE , R, B E kR
9 119.64° 29.21° 1091 LARUR N R BBl ARG AR, B REL, DRk
. . o NN WE ERE AL ERE, LR, &8, R, |
10 119.62 29.21 498 e S AU KN N AR BRI
11 119.63° 29.2° 567 W SR AT RRR SR PNV /NI I N EI N Y N RPN R 2
12 119.63° 29.21° 658 WK TR EWE RS SRR RS RS
o o o Sk At iE GRS, SR 8, ISR, S5 E
13 119.62 29.21 550 LA I R R3S MK PR BR
5 3 [, ARAGJE , B AR E A RE 28 AR | 85 5k
14 119.62 29.2 484 LR I R R STAK 8. B AR
15 119.64° 29.2° 598 B L A R PN % S 7= (1K <
o o s ARAJE, A2 R, JE 0 BRIE , ILALE , K&, 55 6 3k
16 119.63 29.2 561 e N [P e
o o oy At iE , Fm, SR R R AR AL RS AR R, B
17 119.63 29.21 644 LN SR R
18 119.63° 29.2° 597 figad iGN ARai @, BRI R R R AR W R
19 119.63° 29.2° 608 B Lt A AR PN N AU - N e BN RS
20 119.62° 29.2° 520 W BRI AR AT IR AR BRE AL RS AER 2R
21 119.64° 29.2° 541 B Lt A AR At @ AR SR IR AR R B R
22 119.65° 29.21° 970 11 A TR &R ISR BURE BB R , RAEE
23 119.65° 29.21° 955 11 A FLRSTERL , AL
24 119.63° 29.2° 540 HIEILAYN eI N IS ) = (K <
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Table 2 The range and median values of plant diversity, pollen diversity and the adjusted pollen diversity in different vegetation types

. ik B3 AU B W IFJE ik 5
e Plant richness Pollen richness Adjusted pollen richness
Vegetation type . o . o - .

A Ak rRALEL AR LG LREDA ' ARG R R gL
£FIHHK Coniferous forest 14.11—26.55 20.84 18.29—29.83 21.91 18.02—32.59 23.65
IR 2Kk Mixed forest 17.50—29.13 23.32 23.92—26.59 24.74 22.10—26.53 23.39
[& - # Broad-leaved forest 13.00—23.70 16.13 22.04—29.62 25.02 23.01—30.82 24.50
M\ Scrub 17.55—25.00 19.89 21.75—28.20 23.41 22.30—29.46 24.13
23t Total 13.00—29.13 20.16 18.29—29.83 24.17 18.02—32.59 23.88

. 5 B U ¥5) BE W IF JE ks ¥ 5]
e Plant evenness Pollen evenness Adjusted pollen evenness
Vegetation type - . - . - .

AR AT EREIVES AL EREIVE 4 AR EREIVE 4
£} IR Coniferous forest 0.43—0.70 0.64 0.34—0.62 0.52 0.42—0.61 0.49
IR AZHK Mixed forest 0.40—0.75 0.53 0.46—0.62 0.57 0.53—0.64 0.56
¥ i Ak Broad-leaved forest 0.52—0.74 0.63 0.55—0.68 0.62 0.60—0.66 0.64
HEM Serub 0.54—0.64 0.60 0.57—0.71 0.57 0.59—0.71 0.62
St Total 0.40—0.75 0.62 0.34—0.71 0.57 0.42—0.71 0.59
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Fig.2 Boxplots for plant diversity, pollen diversity and adjusted pollen diversity in different vegetation types
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RREAR R = 5 B SR 42 5 A OGN (3 3) o BVAER o, WAL e b AT R (R IE D R 3%
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R3 HEHY. EMEEEMESER Pearson X4 R

Table 3 Pearson correlation coefficients of plant and pollen richness and evenness

EZ iRt KT RAGT LR AR W53 ek JE XU SR
Diversity index All taxa Woody taxa Herbaceous taxa Anemophilous taxa Non-anemophilous taxa
FE B Richness 0.03 0.34 0.33 -0.27 0.27

S G 2 e
&I)ﬁ%@?ﬁ]ﬂigﬂg -0.04 0.35 0.33 -0.12 0.14
Adjusted pollen richness
5] Evenness 0.10 0.42 -0.24 0.08 0.07

N s e
BLEfe b1 21 B 0.14 0.03 -0.09 0.15 -0.04

Adjusted pollen evenness

2.2 M ZREES SOUAE I C R

SORSSFFE bR BEH T B B Bl A T TR A 1S R IS I, I HLAE A% 500—1000m 114 [ 14 i 33 46 T
P BEFR SRR PEAE < 200—300m 2242 7 [ Py A E T T i Bl VU T84 R AR PR A AL ; BREHe 35950 i o 10 [T 14
INEI TR I HAE < 300m AR VE PR B il |, 78 300—1000m 758 e ] P4 B 71 Bl A 33 Jin 22 5
TR 3) . SRS FE bR 5K ZREME AR DG oy B 45 3 s | J00 3 5 B R34 50 B 5 B 3 5] B BF
LR BR R BUE A DGR M SR R B R (E 4) , R & SR 5 B s £
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JE 5 5OMEEH = AR PR T B E A G (AR LA MR TR Sk £ R S SRS
FEROC R R, U451 B 300m 4283 Bl P R BEH 38 &) B 22 1 35 TEAH DG (r=0.494,P<0.05)
2.3 B ZREESEIRN R
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BEEAR IRASMAIE N 0k = 6 B S A & R LA S DU AR B S T ) FRA 3 ) S AR S
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AP IS (R W ek AR EFE E S FEEER R EER (K 2), i
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