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Abstract: Seed rain can affect species composition, forest community diversity, and plant population and community
renewal. Studying the characteristics of seed rain is of great significance for in-depth research on regeneration strategies
and restoration of plant population. In order to explore the basic characteristics of seed rain in fragmented habitats, this
study used monthly seed rain data collected from 2015 to 2020, and used the Kruskal-Wallis test to analyze the annual
difference of the seed rain density of woody plant, and to analyze the monthly difference of the seed rain density of
species with different dispersal syndromes. Then we used linear mixed-effect models to test the relationships among island
spatial attributes (i. e., island area, the distance to the mainland, and the distance to the nearest island ), climatic
factors (i. e., accumulated temperature above O degrees, precipitation) and seed rain density of woody plant and species
with different dispersal syndromes. The results were as follows; (1) During the six years of 2015—-2020, a total of
877 178 mature seeds of woody plant were collected from 240 seed traps in 29 study islands, belonging to 26 families, 40
genera and 52 species. (2) Zoochory was the major dispersal syndrome in the Thousand Island Lake, there were great
differences in the temporal dynamics of seed rain in different dispersal syndromes. (3) The annual density of seed rain of
woody plant was significantly positively correlated with island area and annual accumulated temperature, and
significantly negatively correlated with annual precipitation. (4) The monthly density of seed rain of autochory was
significantly positively correlated with the distance to the nearest island, while that of zoochory was significantly
positively correlated with the distance to the mainland, and that of anemochory was significantly positively correlated with

the monthly accumulated temperature. In conclusion, habitat fragmentation affect the temporal dynamics of the seed rain

of woody plant through island spatial attributes.

Key words: seed rain, dispersal syndrome, habitat fragmentation, temporal dynamic, woody plant
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Fig. 1 Distribution map of study islands in the Thousand Island Lake
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x1 HARABTFEBINMTESHTFREEYHERER
Table 1 Basic informations on species collected from seed rain on 29 study islands
in the Thousand Island Lake during the study period
Y B (L3 W SR Ry BT i
Species Family Dispersal unit Fruit type Seed mass (g)
Wt Loropetalum chinense & 2R Hamamelidaceae A F1£3#%& Autochory Wi Capsule 0.026 411
55 AT Vaccinium carlesii FERSAEF} Ericaceae BYIERE Zoochory W Berry 0.000 327
T Pinus massoniana ¥AFR} Pinaceae K1 144% Anemochory — 0.010 894
K89 Rhododendron simsii A9 4ER} Ericaceae B F444% Autochory Hidt Capsule 0.000 089
¥ 254 Eurya muricata 11 Z5F} Theaceae YL HE Zoochory HAR Berry 0.000 649
WM Dalbergia hupeana . F} Fabaceae R F11E4E Anemochory JER Pod 0.013 088
BRI Lyonia ovalifolia var. hebecarpa  #:B8FEF} Ericaceae A F1£3#%& Autochory Wi Capsule 0.000 025
JEAHL Quercus serrata 523 Bl Fagaceae BYIMESE Zoochory 125 Nut 0.247 040
B AR Vaccinium bracteatum KBS AER} Ericaceae LR Zoochory HA Berry 0.000 455
HIH Juniperus formosana FARL Cupressaceae ENYIMERE Zoochory BRI Cone 0.019 493
FI#E Quercus fabri 723} Bl Fagaceae L4 Zoochory %4 Nut 0.422 160
A A Schima superba I Z5 B} Theaceae K F1E4E Anemochory ¥ Capsule 0.005 059
A PEAR Rhaphiolepis indica F#1Fl Rosaceae L4 Zoochory ZLR Pome 0.096 600
BALEEAS Camellia fraterna 115 F} Theaceae BYIERE Zoochory 3R Capsule 0.373 615
9,25 Lindera aggregata 1R} Lauraceae HYERE Zoochory B3R Drupe 0.048 720
A Cunninghamia lanceolata 2B} Taxodiaceae K1 1E# Anemochory — 0.003 096
%35 llex chinensis £ R} Aquifoliaceae B %3% Zoochory KR Drupe 0.002 768
VLT 847 Vaccinium mandarinorum T B9 AL} Ericaceae BYIERE Zoochory W Berry 0.000 094
4R AL Rhododendron ovaium F:HSAER} Ericaceae A F11&# Anemochory Wi Capsule 0.000 052
Ti#F Lithocarpus glaber 7231 Bl Fagaceae L4 Zoochory IR Nut 0.141 060
Wihf Castanopsis sclerophylla 563} F} Fagaceae W1EHE Zoochory 15 Nut 0.726 440
H A Symplocos paniculata L ALE} Symplocaceae W& HE Zoochory R Drupe 0.021 640
FEME Quercus acutissima 723} %} Fagaceae LR Zoochory I Nut 1.005 520
WM Liquidambar formosana 42 MR Hamamelidaceae K1 4EHE Anemochory iR Capsule 0.014 201
LA Symplocos sumuntia LIARLA} Symplocaceae W 1E4%E Zoochory A Drupe 0.001 287
HAEIE Styrax faberi L B HF} Styracaceae A E1EH Autochory R Drupe 0.075 796
B7 4§ Diospyros kaki var. silvestris Wit %} Ebenaceae LR Zoochory IR Berry 0.333 891
I %K Albizia kalkora B} Fabaceae A F1£3#%& Autochory JER Pod 0.022 301
We T Gardenia jasminoides 75 H Fl Rubiaceae SW1EHE Zoochory #iH Capsule 0.002 300
$138] Vitex negundo var. cannabifolia LR Rl Verbenaceae YL Zoochory 14 Drupe 0.001 500
& K Symplocos stellaris 1 ALE} Symplocaceae &% Zoochory 1 Drupe 0.034 900
K %4k Rhamnus crenata fZ=F Rhamnaceae L4 Zoochory #i R Drupe 0.018 520
WIS Lindera glauca FiB} Lauraceae LR Zoochory ¥ Drupe 0.027 560
A% llex rotunda &P} Aquifoliaceae L4k Zoochory B Drupe 0.004 215
FH XK Cyclobalanopsis glauca 563} F} Fagaceae 1% & Zoochory IR Nut 0.606 660
FFEIRAE Styrax dasyanthus % BAFF} Styracaceae A F1£3#%& Autochory 5 Drupe 0.087 089
MM Syzygium buxifolium B4 IR F} Myrtaceae L% Zoochory A Berry 0.099 340
A Viburnum setigerum Z4F} Caprifoliaceae L4k Zoochory B Drupe 0.039 020
LA Rhus chinensis M Bl Anacardiaceae BYIERE Zoochory A Drupe 0.009 780
1 Cinnamomum camphora 1R} Lauraceae W& Zoochory i Drupe 0.153 300
1944 Triadica sebifera KBl Euphorbiaceae L4 Zoochory Hi# Capsule 0.178 413
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gx1
YFh P 4 75 3\ RIA it 5 o
Species Family Dispersal unit Fruit type Seed mass (g)
E /N Alangium kurzii IR Alangiaceae EYIMERE Zoochory % Drupe 0.085 000
¥ Myrica rubra MR Myricaceae BWIMERE Zoochory % Drupe 0.249 800
FEM Platycarya strobilacea SABEER Juglandaceae A1 1E4% Anemochory A Samara 0.007 334
M Hlex cornuta 4P Aquifoliaceae &R Zoochory B Drupe 0.024 823
INKIRY Broussonetia kazinoki Z& Bl Moraceae Y% Zoochory J8 B Achene 0.000 970
751 Mallotus apelta i Euphorbiaceae ShIE % Zoochory R Capsule 0.008 671
AL Pyrus calleryana Rl Rosaceae EhWIEHE Zoochory ZUIL Pome 0.008 331
IIXSH Litsea cubeba iR}l Lauraceae BIWIERE Zoochory B Drupe —
¥ Broussonetia papyrifera Z B} Moraceae AL % Zoochory 4 Achene —
42T Rosa laevigata 4B Rosaceae EEREEi Autochory PR Capsule 0.028 345
PR Melia azedarach BEEF Meliaceae EhWIEHE Zoochory 5 Drupe —
TE: — FR YRS Fh 7 B B SO R T A RS
Note: — indicates that the species doesn’t have seed mass data or the gymnosperm has no fruit.
x2 HIRAEBTRHE29IMERARE
*
B H& A XU MBS FhF MR 5L os
Table 2 Basic informations of seed rain of species with ’
different dispersal syndromes on 29 study islands in JE\
the Thousand Island Lake during the study period g 5 a 2 .
[ e
(]
T R . =
st i PRI e o e £ .
. ercentage H
Dispersal Number of Number of  Percentage B o
. of species . D
syndrome species (%) seeds of total seeds Mg 55
/ (%) € 3
w 2
kL 39 73.58 332 430 37.90 2 'z
Zoochory 8 5.0
Wik 7 13.21 106 120 12.10 &
Anemochory -
SENE 7 13.21 438 628 50.00
Autochory 45
Hit 53 100 877 178 100 2015 2016 2017 2018 2019 2020
Total

55 15 5 v RRURI AR R 5 I 3 IE M OG (P<0.05) , i
B R K 2 B MR OC (P<0.05) (K1 4)

232 REEHF S XA T RaT R sh 56 Fh
B RMEIRA SO AR 25 R BN R LR
K F R H & BT H BUE A KRB
5 T AR AT S 05 ) B D R B R B ) B S 1
BONFE AR BE Ry, H ALY R0 R TR
FES R A T B 05 A BRI IE M G (P<
0.05) , KUJJ 1% 15 ) i %) B 7 W 2% 3 5 0 R 22
W i IEA O (P<0.001) , Sh W& 54 Fh 1 Fh 1
T 28 3 5 MR R s %) B A S IE A 96 (P<0.05)
(E's5),

4FAy Year

* Fox P<0.05, ANEFHFRRZERBE (P<0.05), #E
PRIR TR 95% M BAS X 4]
* indicates P<0.05. Different letters indicate significant differences

(P<0.05). Error bars represent 95% confidence intervals.

B2 HRBEARFEDHMTFREZEE
Fig. 2 Annual density of seed rain of woody
plant during the study period

3 it

AHEFEAE 2015—2020 4E 1) 6 4F (], i i3 Fh 7
WAL R 52 NARYF IR T, 5T B EEh
AW YT HB 67% . H 33% B9 Fh A g
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koK -o- &% Zoochory Fkk

-~ JRUJitE4% Anemochory *okk

-o- HFEMEHE Autochory

log (Fh-v-F% )
log [Density of seed rain (seeds-m?)]

a

1 234567 89101112

1 234567 89101112

1 234567 89101112

H 4y Month

sk N P<0.001, ARFRRREFBE (P<0.05), REBER 95% 1 E 5 XA,
sok Indicates P<0.001. Different letters indicate significant differences(P<0.05). Error bars represent 95% confidence intervals.

B3 HRBErEREETXOHNHMTFRARE

Fig. 3 Monthly density of seed rain of species with different dispersal syndromes during the study period
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Solids indicate that the fixed item is significant, and hollows

indicate that the fixed item is not significant. The same below.

4 RAEY TR E AR R0 E F
Fig. 4 Influencing factors of the temporal

dynamics of seed rain of woody plant

FIFp T, H T2 B I A A BRI (O AR
2019) , B4 B i F0 5 BR 6 ( Luo et al., 2013)
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Fig. 5
seed rain of species with different dispersal syndromes

Influencing factors of the temporal dynamics of
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f9°0.2%) (kD BERE B AR S O, A
X SE iR o 2B HE A A R B A (S A v A
1.7~3.3 m Z[)) , Ff 3 B4 HOH B A FR, E LA Bl
. JUHESE, X BRI B 7 9 W) b BB 25+
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