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Abstract

Lack of predators and competitors in small and hard-to-reach volcanic
oceanic islands can facilitate ecological release of introduced species,
including rodents that serve as hosts or reservoirs of a variety of zoonotic
diseases. The volcanic Lanyu Island has a high prevalence of scrub typhus,
which is transmitted by chigger mites; in addition, spotted fever group
rickettsiae have been detected in hard ticks. Rodents are the primary hosts
of chiggers and hard ticks. The rodent community in Lanyu is dominated
by the exotic Asian house rat (Rattus tanezumi), which can be observed in
different types of habitats, including grasslands and natural forests. This is
in contrast to Taiwan main island where this species is limited to human
residence areas. This study investigated the role of the Asian house rat in
hosting chiggers and ticks and whether the grasslands and natural forests
in Lanyu also shelter chiggers and ticks. From September 2017 to June
2018, we set up rodent traps and collected ectoparasites from captured
rodents in each of the three human residence sites, three grassland sites,
and four natural forest sites. Results showed that the Asian house rat was
the only rodent trapped across all three habitat types. Abundance of R.
tanezumi was significantly lower in human residence sites (2.9+0.8
individuals; mean+SE) than in grasslands (5.9£1.2; p <0.05) and in forests
(9.3%+1.3; p <0.001); their abundance in grasslands also lower than in forest
(p < 0.05). Meanwhile, rat abundance was significantly higher in
December (10.3+£1.9) than the other month (all p < 0.05). All rats were
infested with chiggers, which includes three species, although the chigger

fauna is dominated (>95%) by Leptotrombidium deliense. There was a
i



significant interactive effect of habitat and season on mean chigger load
(total number of chiggers/number of rats; p < 0.001); seasonal change in
mean chigger load varied among human residence (285.8+£84.9),
grasslands (545.5+£100.9) and forests (450.7477.1). The grasslands had the
highest total number of chiggers in September(5579.3+1519.1), while total
number in forests peaked in June(4958.0+1357.4). Prevalence of tick
infestation was 64.6%. Three tick genus were identified, with Ixodes
granulatus being the most commonly observed (>70%). Mean ticks load
(total number of ticks/number of rats) was significantly lower in human
residence (0.9+0.4) than in grasslands (14.848.1; p <0.001); while forests
(6.9£1.9) did no differ from the other two habitats (both p > 0.05), and
December had a significantly lower tick load than the other months (p <
0.001). In September and December, the total number of ticks in grasslands
and in forests were significantly higher than in human residence (p <0.001),
and increased significantly in March (all p < 0.05). This study found that
the exotic Asian house rats, and the chiggers and ticks that they carry, are
also observed in grasslands and forests of Lanyu, and usually attained
higher abundance than in human residence sites. These results suggest that
the introduction of exotic rodents to volcanic islands will not only have
devastating effect on ecosystems but can also increase human exposure to

rodent-borne diseases.
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- ~2017 % 97" 3 2018 & 6 ¢ = fite (¢ Z e Btk 2 KT 2 s Z K

1\4

$)nT T R A AR (S 40 TIOFEAE (9) - T HALEE L HE (X

IHREE/FEREE ) TR E T F 2 Bl (F N R/ RER

BB ) TR b R (TR B L) THTEME C THLIBE S Ky

T FA KT LAV T L HERLI N RETHOREE R U ERTHEIE L
BT g o
2017 &# 9% | 2017& 127" | 2018 & 31 2018 & 6 *
Rl 87 S 0.7+0.7 5.3+1.5 2.7+1.5 3.0+£2.5
iz R E 1040 146.242.5 153.248.2 172.2436.8
LinFE 4 #E 0.8+0.8 426.0£137.3 | 416.7£235.8 299.5+157.9
LB EcE 1.7+1.7 1893.0+433.7 | 1540.3+£774.3 | 1445.3+890.9
A FE 2 Bl 0+0 0.2+0.1 1.241.1 2.3+1.1
b AN 3 0 1.340.9 6.0£5.5 11.0£9.5
¥ B 9+1.0 9.3+1.5 3.0£1.5 2.3+1.9
e RN 135.543.2 138.6+11.3 141.1+7.4 129.1+53.9
EipF 4 3E | 600.1£95.8 472.5+114.2 514.2492.3 595.1+432.8
Aips#cE® | 5579.3+1519.1 | 4084.0+563.0 | 1401.3+550.0 | 1175.3+617.1
AVE S B 72423 2.942.1 16.3+13.8 32.8431.6
RN S 64.0+18.7 33.3426.4 90.3+86.3 36.7429.9
# B 8+1.5 14.843.4 8.8+1.7 5.5¢1.5
i PR 141.0£9.6 137.943.1 150.845.1 145.449.8
AWeF 4 BE | 479.14£75.8 170.3+50.2 255.8+50.3 897.8+47.2
IZipnBc® | 3837.8+1107.9 | 2919.8+1335.1 | 2089.3+344.3 | 4958.0+1357.4
AL E S B 5.8+3.7 1.3+0.4 11.445.9 9.0+3.4
TR 33.0+13.1 16.0+1.1 108.0+68.9 57.0+27.1
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HE L RS ER 20.6™ 15.1* 9.5
HELiihnicd 45.0™ 6.0 3775.3™
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2252017 # 97 3 2018 67 fapt ey 553 &0 i I REME A B0 b
BEIAFARTER BRLA EHA(GLMM) A fr %2+ 2 E(x?) "4 7 p

<0.05~ "4 7 p<0.0l ~ "4 7 p<0.001

i F S # e Bl oagd | RS2 | Ay RERE
a2
1 a o B 2.4 43 0.5 14.3"
Tz isF 4 ks 496.2"" 14.3* 2.9 81.7°" 88.8"
AL F A ¥ 1132 6.9 38.7" 6.7
TIoR 4% F 4 i 38.7° . % 5.3 2.6 13.9"*

Zw ~2017 # 9 % 2018 & 6  fUEA B AL 0 A5 H i (Ixodes
granulanus) e ¥ 54 5 R B UL £ B2 (GLMM)S 5 5 % 2 4 % () 47

p<0.05~"4%7 p<0.01~""4 7 p<0.001

A 37 F] e e | RO | e A
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EREE SN ISR S A R A
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A i»
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2017 #9 % | 2017 & 12" | 2018 & 31 | 2018 & 61!
| RS 0 8 5 8
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ROLEF A E 0 152.6+22.6 434441653 | 362.5£116.7
E A pEcE 0 1221 2172 2900
AL E S B 0 0.4+0.4 3.4+0.8 3.842.5
P AN 3 0 3 17 30
Lics B HE D 3 3 0
8| FEME 104.0+20.0 141.3+27.0 145.0+16.8 0
hOLIEF A E 2.540.5 584.7+258.0 | 816.3+289.5 0
ER I A F AR 5 1754 2449 0
ALE 2 B 0 0.3+0.3 0.3+0.3 0
A R 0 1 1 0
i B 0 5 0 1
B OREME 0 148.2+8.9 0 209
AR E Al 0 540.8+147.3 0 536
B AR EE 0 2704 0 536
AL F 24 #icd 0 0 0 3
SRR S 0 0 0 3
2 PR BT 8 12 6 1
% rEEE 138.1+11.6 141.6+4.9 144.3+11.8 183
AEME S BE | 451.0+473 24944353 393.2+60.7 1437
¥ Oinhkd 3608 2993 2359 1437
B HE G R 3.6+0.7 7.242.0 43.8+14.6 96
LRGN 29 86 263 96
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2017 # 9% | 2017 & 12% | 2018 & 31 | 2018 & 67
Lics PR BT 8 9 2 0
8| FEME 139.3+10.1 117.7+5.3 127.0+43.0 0
¥ oEwsF 2 aE | 57041109 541.2+48.8 695.5+268.5 0
RSN S 4563 4871 1391 0
A E 4 g 11.6+6.5 1.1+£0.8 3.0+1.0 0
A B 93 10 6 0
+ FEEE 11 7 1 6
7 rEHEE 129.3+11.1 156.4+8.8 152 75.2421.3
B oZwE S P | 778.8498.6 626.9+136.2 454 348.2+81.6
Bl EisnEd 8567 4338 454 2089
AL E L g 6.4+3.5 0.6+0.6 2 2.3+1.9
TR 70 4 2 14
g FE R 11 11 5 3
% rEEE 133.7+13.1 143.0+8.8 150.4+10.5 118.0+48.0
B ARMEL T | 647.0£141.5 126.8+51.1 394.2+71.2 951.0+471.4
| AmnEd TLl 1395 1971 2853
R E S R 3.240.8 1.4+0.5 9.842.2 8.0+5.7
PERANCR 5 35 15 49 24
F FEEE 4 7 11 7
% R E 169.8+9.4 133.649.7 165.4+6.9 144.7+30.8
B WG FE 4 B | 567.84221.5 85.9+24.6 266.1£76.3 | 1001.0+257.4
EisB 2271 601 2927 7707
A E A4 Bd 16.8+7.3 2.3£0.6 28.5+6.2 18.1+4.8
SRR S 67 16 314 127
A PR EE 9 21 7 3
2| REME 131.1+18.2 143.346.8 143.9+9.4 161.7+12.7
Bl 2% 2 8F | 349.9498.1 315.0+40.2 179.4+59.2 796.7+315.9
| Aihiid 3149 6616 1256 2390
AL E D g 2.9+1.0 0.7+0.3 3.442.0 2.0£1.0
PERANCR S 26 14 24 6
bl FEEE 8 20 12 9
§ rEEE 129.5422.2 131.746.9 143.4+7.9 157.1£13.6
M| AdhF 2 BE | 351.8+104.5 153.4+40.5 183.6+33.6 842.4+173.0
EisB 2814 3067 2203 7582
A E 4 g 0.5+0.4 0.9+0.6 3.8+1.4 7.942.3
A § 4 19 45 71
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