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Characteristics of seed rain and its relationship with community composition in

the evergreen and deciduous broad-leaved mixed forest of Tianmu Mountain
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Abstract; Forest seeds are an important material basis for forest regeneration, and their quantity and composition have a
profound impact on community dynamics and the structure and function of the whole ecosystem. In order to better understand
the dynamic changes of evergreen and deciduous broad-leaved mixed forest, seed collector was utilized to monitor the seed
rain in evergreen and deciduous broad-leaved mixed forest in Tianmu Mountain for one year. The species composition,

seasonal dynamics, spatial dynamics, seed characteristics, and the spatial relationship between seed rain and community
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tree species were analyzed. The results demonstrated that; (1) the seed rain density of evergreen and deciduous broad-

"', and a certain numb of seeds culd be collected every

leaved mixed forest in Tianmu Mountain was 921.33 seeds m™ a
month in a year, with a monthly average seed rain density of 76.78 seeds/m’. The maximum seed rain density reached
263.78 seeds/m” in October, the seed rain dispersal had great spatial variability and the spatial distribution pattern of
community seed rain showed aggregation distribution. (2) In total thirty species of seeds were collected in a year, and the
average weight of a single seed was 0.065 g. The maximum weight was found in the Quercus myrsinifolia, which weighed
0.405 g, while the minimum weight was found in the Cryptomeria japonica sinensis, which weighed 0.003 g. There were
significant differences in seed weight among species with different dispersion methods and different fruit types. In the
dispersal method, the weight of seeds dispersed by gravity was the largest, while in the fruit type, the weight of nuts was the
largest. (3) Plant community species made a great contribution to the composition of seed rain, especially the richness of
dominant species. Different dispersal methods of seeds would affect the similarity between seed rain and the parent tree
composition, with the highest value of the similarity coefficient (R, ) and the distance (d) from the seed rain collector
=0.212, d=8 m; animal dispersal: R =0.143, d=6 m;

gravity dispersion: R, =0.100, d=7 m). The seed rain density was significantly and positively correlated with the number

being the largest for wind dispersal (wind dispersion; R

max max

of surrounding parent trees within a certain range. In conclusion, the seed species richness of the evergreen and deciduous
broad-leaved mixed forest in the Tianmu Mountain were rich. The obviously seasonal dynamics and spatial variability of the
seed rain are consistent with the typical characteristics of the spatial and temporal dynamics of the seed rain in subtropical
evergreen and deciduous broad-leaved mixed forest. The seeds dispersed by wind have greater advantages in long-distance

dispersal.

Key Words: Tianmu Mountain; evergreen deciduous broad-leaved mixed forest; seed rain; density; seasonal dynamic;

spatial distribution
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( Cunninghamia lanceolata) RN ( Liquidambar acalycina) 5 8 ( Cyclopedia paliurus) MI¥Z ( Cryptomeria
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Table 1 Basic information of species in the sample plot community

W4 Ko Mt/ cm L HEH/ %
Species Amount Diameter at breast height Height of tree/m Important value
ZiEA Daphniphyllum macropodum 922 6.37+5.31 4.93+2.43 16.63
M7 X Quercus myrsinifolia 291 10.82+10.40 6.03+3.85 8.68
KEIWBAM Lindera praecox 634 1.88+0.54 2.85+0.73 6.79
FEZBR Hydrangea chinensis 524 1.68+0.50 2.39+0.54 6.73
KK Cunninghamia lanceolata 149 14.20+10.48 9.01x7.71 6.56
BENE Liquidambar acalycina 45 32.87+24.25 17.98+9.49 5.51
HEMI Cyclopedia paliurus 63 27.80+14.19 15.08+6.60 5.19
WK Cryptomeria japonica sinensis 12 54.58+47.78 16.51£13.34 4.83
SERMT Lithocarpus brevicaudatus 158 8.57+7.07 5.73+3.39 4.02
MTEAS Eurya hebeclados 136 7.07+3.44 5.13£1.57 2.46
LELILEAM Lindera erythrocarpa 187 2.82+2.51 3.02+1.35 2.45
PUHBAE Cornus kousa chinensis 73 8.78+5.41 5.88+2.37 1.90
HEIEHE Viburnum erosum 115 1.81+0.49 2.91+0.72 1.90
M Callicarpa giraldii 110 2.27+1.02 3.2£0.97 1.90
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Table 2 The basic information of 30 species was collected by the ground seed rain collector
, . - T "
P4 # HE T R A Seatterin T EE b Hii
Species Families Life form Fruit type Scattering - :t & Thousand No.of seeds
mode e grain weigth/g
& AR
B . Bl DBT LS EW)LC T 3.174£2.006 2092
Liquidambar acalycina Hamamelidaceae
V7 A3
o PR EBT HAR Wit ¥ 2.582+2.554 768
Cryptomeria japonica sinensis Taxodiaceae
AZikA TR R -
Daphniphyllum macropodum Daphniphyllaceae EBT Bk S R 89.681+31.175 659
i R DBT wR o WhAME RE - 0
Liquidambar formosana Hamamelidaceae
I 22 ZRHH - .
Aol ekl DBT Bl Syt P 25.787+6.864 123
Prerostyrax corymbosus Styracaceae
oy H N
. LR DBT I T T 141.661£57.450 60
Cyclopedia paliurus Juglandaceae
#M\, . A , EBT AR Wi iy 6.528+3.195 30
Cunninghamia lanceolata Taxodiaceae
AN A AR
WATEED PR DBT 3 Ryt T 9.538+1.032 17
Carpinus viminea Betulaceae
¢S A FHEH
FRET & Hﬂ DBT R ShYEA Hap 50.667+28.767 14
Ilex macrocarpa Aquifoliaceae
T L4 R
il HPRSF DBT il Y WS 8633420472 8
Cornus controversa Cornaceae
B 2xH , ) N
Lonicera fragrantissima lancifolia Caprifoliaceae DBS R S A% 6
TN AR
R . it DBT BRI I MT  76.667£47.842 5
Pseudolarix kaempferi Pinaceae
B HIZEER
* RIH DBT 2 Eivfie] R - 4
Swida macrophylla Cornaceae
-2 X NN
AR i EBT [T A Hc T 405.000:21.213 2
Quercus myrsinifolia Fagaceae
A Ve MR LA
LI AR DBT I Ewili el ¥ - 2
Quercus aliena var. acuteserrata Fagaceae
LA s S~ -
JORIIR fckt bBs B a8 - 2
Lindera praecox Lauraceae
LI A R
. o DBs BRSO - |
Lindera glauca Lauraceae
L fd 2y
L ekt BT BR O oMEE R - |
Phoebe sheareri Lauraceae
AR i ) N
LRI et DBS BRSO oEE R - 1
Lindera erythrocarpa Lauraceae
IR BERAE BN -
Corylopsis glandulifera Hamamelidaceae DBS iR B Ll !
R
e AR bBT BE UG AT - |
Platycarya strobilacea Juglandaceae
A AR )
g ol BB RE WG T - |
Pinus taiwanensis Pinaceae
BAY AR , A
I " bBS BR O WAMG R - 1
Viburnum erosum Caprifoliaceae
W § 3 il
HRR o DBT iZEs & ) it R - 1
Nyssa sinensis Nyssaceae
ent IR bBs BR g R - |
Callicarpa giraldii Verbenaceae
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FE . ¥
‘ . e T TR o
Wi, ) GRCE RS i g5 Seatterin THE TS
Species Families Life form Fruit type Scattering o 6 Thousand No.of seeds
mode e grain weigth/g
ko R bpT BR O gt R - |
Prunus buergeriana Rosaceae
i tEbi , PRI DBT S Wi ¥ - 1
Acer pauciflorum Aceraceae
FIX LR
i il BBt BR O WARG HF - |
Quercus glauca Fagaceae
A X LR
mrEl - T BRT R WA AT - |
Quercus shennongii Fagaceae
= AR N A
Magnolia denudata Magnoliaceae DBT RaR Sy Ll !
&1t Total 4046

EBT. #4475 A Evergreen trees ; DBT ; % M- 7% K Deciduous trees; DBS : J& M A Deciduous shrub

22 MTFMENHE

M 2 BT LUE B R T 2% S B A 7 Ay = AR, 8 .9 A AP I B B BT, # 10
I3k B 447 5 0 B RN 2% AR 81 263.78 Fi/m? LR AE 9 A M 11 J, FFmi % BT T 35 100—150 A/m?
ZE, 1273 H .8 AR12 Afy, FFI%ELE 50—100 ki/m* Z [0, 1 5 M 6 H Jt—4FhFh 1 1% 5
AREF ], S A 0.11 Bi/m®, Kruskal - Wallis #6556 45 5 5 B AS [ B[] d5c 45 33 6 o1 7R 8 132 =22 1) A %
257 (P<0.01)

b SO 7 S BN I AN B Bl I 2 B 19 ) shaS AL, A 10 A ik B &g, 235 15 ##,9 A f1
R2AWA 128 148,10 H2H3HMI11 HLE6 5| 8 Fhzld],

300 - 718
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—=— YRhEL 716
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H 4 Month
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Fig.2 Monthly dynamic changes of seed density and species
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Fig.3 Seasonal dynamics of seed rain of main dominant tree species
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M 3 H 4 Fhas (8] 3 A RBP4 23R A Rl bR 1 s BT 5 SO0 Sp R B 1 R A A U0 S 3R
oA, B ST 10 A EERIF Y 4 D HEPRERIC T Im SHE, BEIT A0 B SRR BEAR &, (B [ Py i a]
AIFEBR 22 SR, UL RH ) b 2 [A) SR AE AR B 22 S W W
2.4 P EIPEIRRAIE

PSR 30 9 A FP 7 E RN 0.065 g, Ho Bl 7 5 B KRR OR N XD ( Quercus
myrsinifolia) ik 0. 405 g, HoR HEMIFF T & 0 0.142 g, &1L AKFHF H & 4 0.090 g, kT 5 B ( Cornus
controversa ) FiFE 1 Ky 0.086 g, FF 5 i/ DAY AP M HIAZ B 1 ik 0.003 g(32 2) .

M 4 TTLLE Hh AN R R BT SR ) R R T R W35 25 5 (p = 0.019, P=0.781>0.05) , AN [RFh
T 7 X PR T B A B2 (p=0.270, P=0.000<0.05) , i1 F 1 BUA A9Fh T 2 B K TR
TIHBCAR R s AR SRR PRl b E i 22 57 35 (p=0.768, P=0.000<0.05) , Fft 7 F 18 fie KPR D IR
/MR ISR AR ARG R A R A T B TC & 22 5% (p=0.061, P=0.368>0.05)
2.5 PP SEEERISAYIRIEC R

7T S AEYIRER AT WA BRI 4 PRI ) AEAIAE T AR TR 2 5 AR LU s b ) AT RE T 4K
KA, AR i o5 OIS 5 ¢ ) AR o K L B, R A 0 T o LU 9113/ 0n 5 ) AEL P R R R 1R 34 1 1
A MR LA RO 25 B o a RA SRR 1T REY) b A A X RS LA R
B ( Nyssa sinensis ) %5 7 FIFEY) , ¢ 245 M ( Cyclopedia paliurus) MIEZ  SREERASE 8 P, d 254 K H I
AL ( Corylopsis glandulifera) Fii AEME (Acer pauciflorum) 75 M5 ( Lonicera fragrantissima lancifolia ) 55 8 FhH
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Yy, R WIREE ALY B LSO R R T BE AT AR R A BTk, (R I 4y b B S HE 44 7 AE 9 AR~ ]9 2 [ A7 7
—ERE ML (E5) .
£3 MTFREESHEE

Table 3 Spatial distribution characteristics of seed rain

1 T IFE

TR AR oAt )R REZ YA JR) Cassie 8BRS AAE R

Neeali
%ﬁ: Variance/ Distribution .egdtl've Distribution Degree of Distribution Cassie Distribution
Species binomial . .
Mean pattern . pattern aggregation pattern metrics pattern
index
N
ﬂﬁw{ﬁ . 539.15 R4 0.43 RE 538.15 RE 2.32 Rk
Liquidambar acalycina
mbk_ 105.18 RAE 0.70 R4 104.18 R4 1.42 RIE
Daphniphyllum macropodum
WIAZ Cryptomeria japonica sinensis 323.53 R 0.26 RAE 322.53 A 3.90 Rk
NUSE2 Pterostyrax corymbosus 53.60 B 0.26 BE 52.60 B 3.85 BAE
HEM Cyclopedia paliurus 9.68 R 0.77 REE 8.68 RE 1.30 REE
2K Cunninghamia lanceolata 5.49 Rk 0.72 B 4.49 Rk 1.39 Rk
THATEEA Carpinus viminea 9.46 RE 0.22 B4E 8.46 BAE 4.48 R&E
KTER Cornus controversa 3.78 R4 0.32 AR 2.78 A 3.13 =
ﬁ%% : o . 6.00 RE 0.13 RE 5.00 R 7.50 R
Lonicera fragrantissima lancifolia
SR Pseudolarix kaempferi 1.85 R 0.65 4L 0.85 R4k 1.53 Rk
BE% Community 424.87 R 1.09 R 423.87 R 0.92 RE
0.12 0.30
a
a 025 +
0.09
a 0.20
0.06 -{ \ 0.15 J
b
0.10 f ]TJ
0.03 T
o 0.05 F 1
=
.2
o 0
3 LU Bk Pk il AR A
m‘}’;ﬂ Al B Scattering unit Bkt Scattering mode
H\Hi 0.20 . 0.12
&
a
0.15 | [ 0.09 a
a I
0.10 ab 0.06 + 1
be T
1
0.05 | 0.03 +
be l
N e 0
WA OBRE ORR O BR BR PLAURI YN A WERIFA
SRR Fruit type H:yE R Life form

B4 AREMFHAAMCL, AR FHAEX, FARILXBENIREFRNYHHFERLLR
Fig.4 Comparison of seed mass between species of different dispersal unit, dispersal mode and fruit type and life form
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