TOXICITY TESTS OF PERMETHRIN ON A SPRINGTAIL
SPECIES (HEXAPODA: COLLEMBOLA)
IN SUBORDER ARTHROPLEONA

TIPRATTANA CHAEKPIMAI

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE
(ENVIRONMENTAL BIOLOGY)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2007

COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. of Grad. Studies, Mahidol Univ. Thesis /v

msfneannuunbve unesInsudouNasaa luduR UG5 INTWa Toun
(TOXICITY TESTS OF PERMETHRIN ON A SPRINGTAIL SPECIES
(HEXAPODA: COLLEMBOLA) IN SUBORDER ARTHROPLEONA)

andsau unnine 4536195 SCEB/M
MN.U. (%ﬁmlmﬂnzmﬂé’ﬂn)

AmznssUMInUAUINOINUS : J¥1sua Sa1d, Ph.D., eus1 winadad, Ph.D.

U |
UNANED
v o o o A Vo 2A AN 19 1w o ' ' VA
msldmssiiauuadagiivdimansznuaedaiounn lilsdailunquidhminouazdinaderiies
o a a a I o w A o ] ] o = =
lFeauqavesszuuiing wesinTuillumsidauuasildfusdraumsvarsluiligiumwselgniande
A a 1 o dy 1) a 1 = I o a 3 A
Wosnazinuiosnodadinegnarouy uailuiivgededaazunas unasmsdailudailuduvuabni
- o w1 a A & . o o Y A (A A  AdgyY
tanudwdeszvuinaluauiuediannlasmauisemsuazimihindsunlasansdun3 gl
I a A A 9 = v o 1 dya/ Yo Y Y o [ dy
Wumsenunsdiveldvyuieuluiginsvesasas 1 uenviniideldsumssensulmidudinidgunin
a Aav 3 a Aa : o 1 v 1 o
YoIAUINAe Aol IdAnuIFIInewewnasnisia Cyphoderus sp. #sinoglusuaudoseis ns
walowr 1d o Tvia3d neldaning luiesd§iians gamaiii 25 i 30 esruwaiFod ¥29a1U09N5H
A o o o A a
uarauaz luduasde 12:12 $17ue Tasldoadiauuilaiue1is uaz@nyinansznuveauneasansuao
= 9 = o ] dyd VAo Y £ £ q’/’ A J ~
wyasraaneldaninzidendu Tastamiuanilduuasae llasanilaveananuaniaa LCsy inan
v v
24, 48, 72 wag 96 %1 1w sauMedunangAnssuve i eaanann lasuais minmsAnymuiniy
v
[ aa = 1 Y v & o ]
InTFINvRNAININAAL Uszaeuale 3 szes Ao syey v szezdloeu uaysrezduane Tag ldveanyas
o o & o @ 1 o 4 o
wiaavzldna14-5 Julumswannlhiludgou szezdsouasnasiuaswsniliooiglsznm 3 Ju
' & M A o A Ay v 4 o o A '
sazuuaane ludluaswsnifony 11-14 $u dsdeiningszezanande uazdlimsaonasiuae liaaon
@ v v I o ~ o I~ a a A 1 =3 1
91gi 01gded Ay Tumas 75 fu msdnmanuiluivveunesiniudeunainadanuii nlesisudns
movounasnanududu 5, 10 uag 15 mireaedwnae hilianmuuanaedaiitevdida (p > 0.05)
Tuyazinlosisudmsmevesuuasuanaiueisiiisddyianududu 15, 20, 25 uaz 30 wiivde
1 Y o 4 1 Y] 1 A v o w 4 4 = 1 o
auntie uennninlesuamsmouanannuediivednaiioszeznaifuuaimeda ldsuasines
Insuriaiuesaios 48 $11ue anmsnlseumeusznnamainedan 1dsu n-hexane igvd1a@en
' o A Ay Yo Jsa A Y 9 ' vy ' ~
(NguALAY) nuLNaIneaan lasuasmesinsuanududu 5, 10 uwaz 15 wilededuniae §
wesisudamsae liuanasiuedaiitiodidy (p > 0.05) ummnmaﬂuammuﬂmﬂm (P < 0.05)
nSeuitenisysuanutui 20, 25 waz 30 wuened UNUIe wamwmuwm n-hexane &ufi
ATz unesinIuara l¥unassaame JusasidniunesansuNIn Luaseaall
P ¢ 2 A yyo sa A Y 9 2 o «d’ 2 .
nesiuamsmegeiuiie Idsuaismesinsuanududugeliunazszozna lunmssumsnuudu
LCso 0124, 48, 72 uaz 96 s Tuans i ld Ae 26.063, 22.082, 19.448 uay 17.567 wiileae
Furntie muddu a1 NOAEC veosmsmesinsunszeznamaaod 96 41119 Ao 15 wiedodu
117

109 wih




Fac. of Grad. Studies, Mahidol Univ. Thesis / iv

TOXICITY TESTS OF PERMETHRIN ON A SPRINGTAIL SPECIES
(HEXAPODA: COLLEMBOLA) IN SUBORDER ARTHROPLEONA

TIPRATTANA CHAEKPIMAI 4536195 SCEB/M
M.Sc.(ENVIRONMENTAL BIOLOGY)

THESIS ADVISORS : VACHAROBON THIRAKHUPT, Ph.D.
AMARA NAKSATHIT, Ph.D.

ABSTRACT

Most insecticides used in agricultural areas affect many nontarget animals as well
as the balance of the ecosystem. At present, permethrin is a widely used insecticide
due to its low residual effect and relatively low toxicity for mammals. In contrast, it
has a high toxicity for fish and insects including beneficial and nontarget insects, such
as. bees and springtails. Springtails are a group of mesofauna, a very important
species of insects for the soil ecosystem. They are a source of food and act as
decomposers that transform organic matter to inorganic matter in the soil cycle.
Moreover, the International Organization for Standardization (ISO) determined that
one of the springtails, Folsomia candida, is a standard indicator for soil quality.

To use as basic information for toxicity test and other studies, the biology of the
springtail species in the suborder Arthropleona, family Cyphoderidae was studied
under laboratory conditions, room temperature (25-30 °C) and 12:12 light:dark
photoperiod. Baker’s yeast was used as food. The effects of permethrin on springtails
were investigated in terms of the median lethal concentration (LCsp) at 24, 48, 72 and
96 hours and the post-exposure effects. From this study, the life cycle of this species
consists the 3 stages: egg, juvenile, and adult. Eggs take 4 to 5 days to develop into
juvenile stage. The first molting of juvenile occurred at the age of 3 days. They laid
the first batch of eggs at the age of 11 to 14 days indicating the adult stage. The
molting occurred through out life and their life span was averaged at 75 days.

From the study of the effects of permethrin on springtails, the mortality
percentages of springtails at the concentrations of 5, 10, and 15 ppm were not
significantly different (p > 0.05) while they were significantly different at the
concentrations of 15, 20, 25, and 30 ppm. In addition, the mortality percentages of
springtails were significantly different when the test period was at least 48 hours apart.
The comparison between the springtails treated with n-hexane (control group) and
these treated with permethrin at the concentrations of 5, 10 and 15 ppm showed that
the mortality percentages of springtails were not significantly different (p > 0.05)
while they were significantly different (p < 0.05) when compared with concentrations
of 20, 25 and 30 ppm. All results indicated that the n-hexane used as solvent of
permethrin also affected springtails slightly when compared with permethrin. The
mortality percentage of springtails increased when the concentration increased and
when the test period was longer. LCsg at 24, 48, 72 and 96 hours were 26.063, 22.082,
19.448, and 17.567 ppm, respectively. NOAEC at 96-hour test period was 15 ppm.
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