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Abstract: Because primates and large birds can be the sole seed dispersers for plants with large seeds or fruits, as well as being
the seed dispersers of a wide variety of other plants, seed dispersal collapse in defaunated forests has become a concern. In Japan,

a dramatic reduction in the seed dispersal of Morella rubra has been reported on Tanegashima Island, where its main seed dis-
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perser, the Japanese macaque (Macaca fuscata), has become extirpated, unlike on Yakushima Island, which is still inhabited by
Japanese macaques. A previous study of seed dispersal collapse focused on arboreal animals that consume M. rubra fruits in the
canopy; however, secondary seed dispersal of M. rubra by terrestrial animals remains unclear. The objective of this study was to
identify animal species that consume fallen M. rubra seeds and fruits on Yakushima and Tanegashima islands, and to explore the
possibility of secondary seed dispersal by these animals. In June 2022 and 2023, we established infrared-triggered cameras at
experimental M. rubra fruit patches at 10 sites each on Yakushima and Tanegashima islands, and recorded the terrestrial animal
species that visited the sites, together with their visitation frequency. All individuals that consumed or removed fruits were con-
sidered foragers, and their species and the numbers of fruits foraged were recorded. The results show that seven animal species
on Yakushima Island and ten on Tanegashima Island visited M. rubra seeds or fruits, including five foragers, Japanese macaques,
Cervus nippon, Apodemus spp., Nyctereutes procyonoides, and Corvus macrorhynchos, with C. nippon and Apodemus spp. ac-
counting for the highest foraging rates. Considering their feeding style and small faeces, C. nippon may chew M. rubra seeds
when feeding on the fruits, and are therefore unlikely to contribute to secondary seed dispersal. By contrast, Apodemus spp. were
observed to consume the fruit pulp and seeds, and sometimes held the fruits in their mouths before removing them. This behaviour
implies that Apodemus spp. may hoard M. rubra seeds, which could play an important role in the secondary seed dispersal of M.
rubra, particularly on Tanegashima Island, where Japanese macaques are absent. Future studies should comprehensively evaluate
the amounts of dispersed seeds, seed dispersal distances, and survival and germination rates of dispersed seeds to reveal the role
of Apodemus spp. as a secondary seed disperser of M. rubra.

Keywords: Apodemus spp., camera trap, Cervus nippon, defaunation, fallen fruit consumption
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KEDOTE TR RFE 2 FFOMPIZ & > TIME— DA E & BT RFEFR) . IO REREY TIIMET % 5T
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N1 Hypsipetes amaurotis\ X 7 717 7 73 & Treron formosae
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H B TUT ORI 18.0T ., 4 [ Rk & 1%
2,989.2 mm (2006-2020 fEDOF3fl) THLH (HMEDORKR
7= E (ELEE R LRIT) https:/www.jma.go.jp,
2024 4 1 7 16 HHERR) o AFAA LM R B I RETE AL i 1
¥4 FH O RIS BT A VY EERAS T A,
~ 7 /NU A Lithocarpus edulis Nakai 7 & % T % 70 MR HE
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Acorn Electronics., Ltd.) % 2720 2D X FIXBH D
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RET, ¥4 5 T8 3 HORFELFEL I 2 HMUEET A X 3
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americana L. DRFERFH I %P4 L 7206470078 (BT -
JeAS 2018) CTHESE S 4172 Normal JEEE L L 72,

F 7o, EEEOMERR L MAEHE DD, 2023 4 5-7
H@EAE 5HI3A-150.6 H7H-9A.7H7H
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7%, BERORE A X IFTRAEXEZ 7R,

B AT EARXIPEXBOMERM, LITRAS.

18

HfETEoMa T, Bz H A



BAR LT EBICB 5V~ EEMT0 km %

N FOWHIITE LD oT0 FDOD, BITIZIZED
DSEDHNATDT—F ki, TOSEHEDIH 1 H
WEHRFENS Y F 0% LR D L AICAEIEZ STV
7o, WHEOHTRIS Y FOMHERTE L H E TR
ORI E L7,

W S N80 QFEEFENARETSH D . g
BEZoEFEHh Yy b EHEEAMAEOEREST TV VO
BRI TE v, L2A o TR T, 30 0 BN
V2R L CHR S e RO BRI R & L O
FZE S o b L. MR 7 B S % ek 3 2 HAT &
LC. W82 (RAI © Relative Abundance Index) %
£ L 72 (O’ Brien et al. 2003 : 3% H(Z 72> 2006 ; f&H T A
2008 ; #51L - HAF2013)s & Tl KEMWHE O
BEENASHTHRLZMHEIZ 100 2R UME.T2bb,
RAI = (R %5 A5 H) x 100 [ 100 71 A 5
H] & L7z 72720, RoBMLAR S LD, FIEE
ELTHNTEXLDIZOWTIE 30 45 LT b BIE G
ELTHY Y LIz Fo D& DOOBEP CHEEEA
P SN AR, ERENEZIEEE LTh T v b
L7zo < bAT, BHNTYYEERLELZAITVL
b RDEET PR CE A IRENEE LTy~
N L. FRERER], BRAEEERE & IRk L 72, BhipfE
Tl RAREREGAERMCRLT, 19d72ho
HEREREZHB L7, SEMHEORERFEME . B
WTHRAEFZI3FL R PHERTERREERTHRL:

bOx, BPHET L OREOHEEEG L LTHIBL.
T4 v — OIEMHEFBEEZ W TT A A X IBICE
LREOEEE G & HAHE Tl Lz, BihE o T
WAL CHERENTE L2V DA E L, %
B, BEOPHIIHABEESUETE 7 (HRBSS
2012) 12, WFLIAOFZIEFTERIZ A (2008) 12 L72A%>
720 AR NI S NTZWURI B W THIERIIEY 4 X8
K&dpoizZ b, BAEOBMMKTIIE A A XI LD D
THAZXIDIII DN & (BRIID» KFEFE) »b.
THFRRXITHDLUREEDN SV EEZ SN LA, B A
DT HAAXI L ARXIZRERHECHRTLZ &L
Weh, ST T7THIARIEmE LI,

Y=Y Ty TTHEINAZXIICONVT, T
NARIELARRIZFEDTTAARIBEL, %
FALEHD 100 M T v TF A4 M B2 OfEEE SR L.
74 v v — OIEMEMESRE & Vv CIRA R TR L
720

*

FEERIZV v EERELHHICHKEL T2LEOY Y
EEREN R LR L FEFTOHIL, 2022 FTEHREABD
T T 6.8+09 H (FH¥+£SE), T BOMAM T 74
£2.0 Hy 2023 SEF CIIBEAEORAEM TS 724 H, i
FEOREMT 116218 HTH o720

s
it

F1. BABLHETEORHTMTHERE 7 X I 125 5 7281, 2022 (EQRBR AR TOREEGATES WVIEIS, HFLE, BHEICT OR
L7z SRV ES IFIIETFBICEREL T AWn/io, - THL L. RAIIZ 1007 AT Ho
BAE T 5
2022 4 2023 4 2022 4 2023 4
Pl 4 (%) RAT el #4 (%) RAT Rl #46 (%)  RAI Pl H4 (%) RAT
I FLEH
—krTH 45 48.9 66.2 32 364 47.1 6 11.5 8.1 2 26 1.7
=R 32 34.8 47.1 45 51.1 662 - - - - - -
THIRRIE 7 7.6 103 8 9.1 11.8 38 73.1 51.4 61 792 526
¥R ¥ 2 22 29 0 0.0 0.0 - - - - - -
=N 0 0.0 0.0 0 0.0 0.0 1 1.9 1.4 0 00 00
AYTNES T 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 2 26 1.7
kA ¥ T 0 0.0 0.0 0 0.0 0.0 0.0 0.0 1 13 09
Y7 A 4 43 59 3 34 44 3 5.8 4.1 4 52 34
YA T 1 1.1 15 0 0.0 0.0 0 0.0 0.0 1 13 09
NG T N T A 1 11 15 0 0.0 0.0 0 0.0 0.0 5 65 43
av a4 0 0.0 0.0 0 0.0 0.0 2 3.8 2.7 0 00 0.0
A+ vn 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 1 13 09
AH 0 0.0 0.0 0 0.0 0.0 2 3.8 2.7 0 0.0 0.0
&5t 92 100.0 135.3 88 100.0 129.4 52 100.0 70.3 77 100.0  66.4
HATEE (H) 10 8 10 10
#wHhASH (H) 68 68 74 116

19



SHESEL TS S L
R

BABTIEI=FRYHPI, =Fx2 T, ThHAXIE,
5 Xx, N T NI T A Corvus macrorhynchos. X 7
A Urosphena squameiceps. Y < 7' Poecile varius ® 7 T8
ARG S A, 2022 40 RAL BAL3 fEIZ =AU, =k
YA, THARXIR/T, ENEI 662, 47.1. 103,
2023 4EO RAL FAL3FEIZ =RV, =R DA, T
FAIB/T, TNEIN662, 47.1, 118 THholz (F1)o
HMFETIE=hrIh, 7HAHRXIB/. A T4 3 Felis
catus~ 17 NE T T Mogera wogura, =7 ¥ A % F Mustela
itatsiv Y7 A, YT IT, N T MHTITA, avay
A Bambusicola thoracicus. =7 2 Y1 Emberiza cioides
10 FASEIEE S A1, 2022 4F O RAI LA 3 FEIE 7 77 4 X 3
B =k Th Y TH AT, ENENSL4, 8.1, 41,
2023 EDO RAI LAL3FEIZT I ARXIB/. N T M T
AL X TH AT, ZNEN526, 43, 34 Thorz (%
Do BIESNTEWDOH H, YYEEDOREDORADE
BEN=OF, =RV, =KD, THERXIE,
FXFLNTTMHIADOSHET, FIETFEDT 7 %
A IBOFEMEN o7 (F3, F2)o 15H72Y
DOHEBRFERT, =K HTOo-10M, 7THAXIET
12 THo72 (R2)e REOHEFEIWRKED o720

M3 HBERES AT TYYETEOREOFMNED N6
Yo (a) =& ¥HN, 2022/06/10. 10:07. BAE (b) =&
¥ T, 2022/06/08, 10:57. FEFE (o) T A X I E,
2022/06/04, 01:36, FETF5 (d) % X ¥, 2022/06/04, 11:41,
BAE (¢) NY 7 MHTF A, 2022/06/08, 11:10. BAE

TR -

ERBH - PN T

X, BABOFEMTIX 2022 ., 2023 L D IZ=FK ¥
UH T HFBORMERTIE 202 F3=FK VA ETH
FRIE 203 EETHARIBTH o7z (F2)o TH
AL IBIZ X B REOWHEEH AL, 2022 45, 2023 FF L&
2. T BOREMO T ER 72 (p <22x10"),

SRV ENVEELIRERR S T2 & fit
T2 3N ANTZEDY 22581705 SRS
7oo SRV MIEERE LRF Ny F RS Ll L
TREXER, 60 FHOBE O HC 10 HARE O RE
FHEELTWe, ZOBIZONLY Y EEOET-721F 28
CIEINELAHTFIIER S N otz THAXIEIE
RBEELCDZTEYERED, HUORE Y FICHNCREE
AR ST 2 R S RIFIZAIT T KL Twize £
DOHT, ZOYTRALEAET LT, RRNEZFH T
BT, FOMETEEo CTAERDHRT MRS N, Th
AAXIBOWEERFED D L, FLED) OFE L. 2022 4F
DREANEOFRAEI T 100%. HFEOFAH T 71.8%.
2023 SEDBABOMEM T 40%., FETEOFAMT
297% TH o120 ¥ AFDOYVTEEREDRADHEL S
N-DIZBRBAETIEOARTH 572 %l L2 RENT
EAEHBESIN TV WERTRI Sy 723z b 0
D, RE1DOORENIEHR, 1, 2 BEA TH S MR
CRET DR S NIz N T AT AIRE Sy F %25
Nbe, REIDTZBEIIS DRI THRLRT & RAAR,
FEBAR & WL 72,

WA E Iy y—~ by I THiEISNDIX
THARAIBIPARXZAID 2T, 5 HIZMFAAH
ERQITHARI, BEAXRAIL AT, 6 HIZE
ABOFERTT 74X 3 1K, BTEOMER TR
AAAX I VERE, 7T HIZBABORERTT A A X3 1
iR, EFEBOFTERMTT A AAXIL L ARAIL
T OTHH>720 100 bT Y TFA b HDV DT H AR
IBOMEEEIE. BABOTA T 44, HTEO
P TSR TH O A CREALICEIT 2o
720

.
BABLHETEBOMET, Ay I HETHIAXIE
WX A EoY~EEREOFHMPMER S N (K2,
REZIFEII T 0RA, RALFET 208 L CRET7200
A6 MY 2 L THASHUE L L THETF R ICEIT %
SRV EIZEZL D (Yumoto et al. 1998), =R T
BY<~EEREZELZLCWA2500, IHELFEIZH



BAR LT EBICB 5V~ EEMT0 km %

F2. HBEN A7 TYEEDOREOHMATLD SN2EW. (a) BEABOHAN,

(b) 3T EORMEHOREEE

R o REOWHEEIE L, FEWHORERFEL L, BN CTHREEZIIFLE) PR TERRELTHRLZLD
T, WHRERI 1 oMbz IZaEbNz, b LARFEEON VYT EREOHE RS

(a) BAE
2022 4F 2023 4F
Wty PRAERK REOHEREG HWEREK  Fenk RERNKR REOWHEREG HEREK
=R 32 8 0.28 5.47 45 1 0.04 0.45
=R TH 45 4 0.67 9.55 32 9 0.89 423
THARLIE 7 1 0.01 1.18 8 5 0.07 1.12
IS L 2 1 0.01 0.75 0 0 0.00 0.00
NG T NHT A 1 1 0.02 3.77 0 0 0.00 0.00
Bt 87 15 1.0 85 15 1.0
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AIBIEY Y EEMTOKEAE L L THIEL TV
THEMAS D B 6

BABICBWT =k VI L BV~ EEOMRET-HA4
EIANZIZE T, SRV OEEE N LYY EE
OFEFEAT IR 16.7 m+15.0 ((FI9+SD) T, AR
Ai#EEfE L 83.3 m Td - 72 (Tsujino and Yumoto 2009) o *f
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