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Influence of saline soil on the avoidance behavior, toxicity,

growth and reproduction of earthworm, Eisenia foetida
and Drawida beddardi
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0%, 20% WAz 100% BVIEWATSIRIILAY
sEAuAnee mellesidudnismevesldiiounu
@1eWug Drawida beddardi Wag Eisenia
foetida lumpAuSesidn  Menaissezi
28 Yu wuhdammanevedldifeuiuiisaes
aewugaedu lesziuanudulufuidiy
qﬁu BVBNAVRIRUANTTAURNY  AONTT
Wasuwlasoniminldfoudu 2 aeus
lugaiusesidn anendssseziian 28 Ju
wud Mddeudu 2 aneiuslunniiiuneaes
fihwinanawmusgduanuAniifistuuas
ssgnamanosiiinty Tagluyniiunnass
lépoudiu 2 aneiug lnugelaviselidnunis
veeuiua e saEuS

Abstract

Saline soil is one of the significant
problem of the deterioration of soil in
Thailand. It has been found, especially
in the northeast region of Thailand. The
saline soil affected on soil ecology and
results on soil fertility and productivity.
Earthworms are useful soil organisms that
may be used for soil rehabilitation and
earthworms can improve soil fertility by
decomposing organic matters in soil and
releasing plant nutrients to soil. Therefore,
the objectives of this research are to study
the influence of different soil salinity
levels on avoidance behavior, mortality

rate, growth rate, and reproduction rate

AdnAsy: ldfoudy, Tnaivingd, AuAy

of two species of earthworms (Eisenia
foetida and Drawida beddardi). The
study on the influences of soil salinity
on avoidance behavior of earthworm
species Eisenia foetida and Drawida
beddardi in Roi-et soil series and Thung
Samrit soil series showed the following
characteristics under different soil salinity
levels: EC= 1.45 dS/m, EC = 3.17 dS/m,
and EC = 6.01 dS/m in 48 hours; %
avoidance of Eisenia foetida in Roi-et
0%, 0%, and 100%,

respectively while those of Drawida

soil series were

beddardi in Roi-et soil series were 60%,
60%, and 100% respectively. In addition,
% avoidance of Eisenia foetida in Thung
Samrit soil series were 0%, 0%, and
100% while those of Drawida beddardi
in ThungSamrit soil series were 0%, 20%,
and 100%, respectively. The study on
influence of different soil salinity level
on % mortality of Drawida beddardi
and Eisenia foetida in Roi-et soil series
during the 28 days experimental period
showed that the mortality rate of both
earthworm species was higher when the
soil salinity level increased. The study on
influence of different soil salinity level
on the change of weight of Drawida
beddardi and Eisenia foetida in Roi-et
soil series after 28 days experimental
period showed that the weight of both

earthworm species in all experiments

pecnLcuun
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P b

decreased when the soil salinity level and
experiment duration increased. Furthermore,
neither cocoon nor reproduction of both
earthworm species was found after 28

days of experimental period.

UNUI

Autfutd udyuiniindusalan

[ NI
a4 A

Tasnszagegimnniana SuifiAndgm
uifuuardmansenudofiufinisinizuan
Ussanal 20% vesiuiilan (Summer and
Wilding, 2000) AuAnlunany Tusenides
wilaunsnszdnnszargegnndminlaed
nsnszneidudssduaIiutios LAy
Umnany wesifunn Anduiiuiide 2174
duld (de, 2536) UnuiuiiRuduosd
aratugesnindnaduinulidy  desn
Ulhuitufifudndssduinldfuegfiunid
Tuvinillidy ilvauduiienudugani
usipnFuiinuogluuTinugedl fvldanuns

o

i ldldlaitesanilindeazatvedas vinlv

fiwgaldinldondu vonandlufiufinud
Fowuduldwouldnlvariiu (mpermeable
layen) egldfmiAuluseduiu Gn 10
wuRmsnAaRy)  sulsisenlvilvasuil
szgaduindeliliunn  swluuvadiaandn
wlundekarATIUNGRUNARURIITINAY KA
ylansiuaufivnssuitulnaquiuify
W1 (Puengpan et al., 1990) uazuenaniy
anuhnlufudwasenanssuveaunIdau

(Sardinha et al., 2003; Rietz and Haynes,

Kewords: earthworm, ecotoxicology, saline

a

2003; Oo, 2012) @tiuRuLALTdnSNa

AoN15LasgLAulavaIiguasNaNanTuNUN

D

NNSANEIVEY Owojori et al., 2008;
Owojori and Reinecke (2009) lasinns
Anwnslildfoufufomsitunuasusuuse
audfvesfuny wulldifeuduaiuisoan
amnadslufu  wazifiuanugauanugails
fuiu  Teglddoufududaindfugelu
nsgeganenduniduaryiulilaseasng
Al ANAUNUILIUTINYBIAY (Rossi, 2003)
wazfaduuvaismensiiiulsslovidediv
(Fraser et al., 2003; Kale and Karmegam,
2010) Tnglowizognads ldfeududaesy
TAuilassadeiiftusasdidaasulsiian
NANVANEY  WATUNINTEINVDIRAUNTEAU
Aanssuvesldiveuiudinsedulvinaiunse
WiAulnldAty (B wazeme, 2550)
WneunguelunsiemeInALasEUe
ihlufulvirBsty uenanildn iniifude
duasunisiiadinfunazUsulgalaseasig
voeRulABaTY (Abbott, 1989; Witt, 1997)
IRouruiauautilumsluyaudiveshu
Wiffdu  wu msUSuupsausAenianm
YOI WeNANNAUAY Nsveulyvaldneuni
dureshlifuilifusngs  demiuae
01melldR warRududlafvu (enty, 2549)
wenaind  msadeevestdideududuns
duasuliindediu autRvendafununiu
sousanszvhuesni daelilassaisfuudause
danalifinnsiniiudunieinguazaisveu
Tuuldftedu  Fuugauanysaivesiu
ldseudutisgovaatvansdunidluiuuay
Uasdossinevnsfivesningdu daduns
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nngauanusalliuAy uiauduves
Aullnansenusioldiiouiy (YauA wazae,
2550) Funuideiiefinudvisnavesnde
TuRusedusngg denginssunisndndeses
léplouu 2 anewug (Eisenia foetida wag
Drawida beddardi) T 2 gadu (ynauieside
uazyaRuYedugVs) uaziileofinudviwaves
WNABlUAUIZAUAINY REBRTINITAY N3
WALl wagnisveeiugualdneudu 2
aeviug  demaideyavesnmsinumadatiay
Hudeyaiugiu ieldlumsdants Usuuse
wasanAwAululszweasely

4 ad
aUnIdLALIENT

mneaasii 1 AnwdvSnaveanie
TuRusedusngg denginssunisnandeses
léploudu 2 anewug (Eisenia foetida wag
Drawida beddardi) lu 2 gy (ynAusasidn
LLazsqmauﬁdQé’uqmé) MINTTNITUINTFIUANS
Avoidance test (ISO, 2006) Wwau%amﬁﬂ
uazyaRuYsdugns IaeuiuAufiseduaudn
0-15 Adlvwidluiisy  dhaufiuiudunsou
HIUAZLNTY 2 U4l LASUAIDYNAUNARDY
laszaumnuauagg Tagld NaCl leen
ANULAN EC= 1.45 dS/m, EC = 3.17 dS/m
waz EC = 6.01 dS/m andudiuni DI Tlé
80% w4 water holding capacity (WHC)
fdld 2 fudlevsuaunaveshu Aeufiwih
lunsvnass widsundemanadn (Wudi
115 cm, g4 10 cm) Iagld@unaaes 300 n¥u
IldAeudfuieduiiunazyanisnaaes
1M191INS9INAN19UDINEBINAABITEUINIAULAY

f},
'J

funnass NnassTigumMgliviesuasaing 16/8
neasaduna 48 lumdndudusiui
T&Foufunsasssunnasmanisaaeivi
LIAUIUANNANNIT Amorim et al., 2005

Sasnsuaniaes = {E] * 100
N

C = dnwuldfouruioglumudlid
ALLAL (control soil)

T = dwldieuduiteglufuiil
ALLALISEAUAA9 (test soil)

N = snulddeuiutomaiildluns

25 RIY)

nsneaaesii 2 Anwdvswaveande
TuRuseausnge siagnsin1sane N1sasgLAule
LarNIsveIeRugvesldifaufy 2 atuiug
(Eisenia foetida waz Drawida beddardi) 1%
yaRufesidanasyniusdugrd iuAufiseiy
AMUAN 0-15 @y, YrdsdanUaeuesn way
Aelukddudisy  anduihaufiutudsnseu
FIUAZLATY 2 U4l LRSUNAIDENAUTIAASS
Tlasgauanansngg Taeld NaCl e
ANLLAL EC= 1.45 dS/m, EC = 3.17 dS/m
weE EC = 6.01 dS/m e ntiaudiuh DI 19
1§ 80% a1 WHC fisld 2 fudteusuauna
Yo3u doufiazihluldlunmsvaass

NAFUDATINITAY (Mortality test)
ALABNTUIMSFILAINAVBY Owojori et al,
2009

MUNUMSNAFDI CRD (3 91) Taeld
l&RauAuduiu 10 faselanulirs 500-
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Table 1 Some chemical properties of Roi Et (Re) and Thung Samrit (Tsr) series

Soil Properties Roi Et Thung Samrit
Soil texture loam loam
Sand (%) 49.9 48.2
Sitt (%) 38.1 355
Clay (%) 12.0 16.3
OM (%) 0.63 0.02
EC (dS/m) 0.09 0.29
pH (1:5) 6.32 7.12
Total N (%) 0.059 0.044
Extractable P (ppm) 2.94 7.19
Exchangeable K* (ppm) 56.14 8.80
Exchangeable Na* (ppm) 48.89 160.04
Fxchangeable Ca™ (ppm) 930.90 146.12
Fxchangeable Mg** (ppm) 81.38 42.89
600 n¥u (Efeu 1 fslefu 50-60 nfw) 7 NauazIvITel

gamnll 20+2°C (Aawdaaluaumgivies)
muqmmm%uﬁuaﬁu 40-80% WHC 91113
vpaes 28 Fu antuvinnstusiuuiiang
Fedntneesfald s ouiuiiindowaz iy
IuugalivedusariunImeaes
anuiivinnsAne quinsiFeus 35
wazwauldFoufunodiiindounaznis
YRS LSOUNARDY ANLINYATAIENS WagiBd
UFTRNAfouazAunden aminegnsinu
warBanden Melvivmansuaznsnenns
UIINE1AY

ASIAYAT  AMELAYASAERS

YDULAU

1. Anw1dNSWavasndaluAuIZAUAILE
sangAnssunisnanidesvasldifoudu 2
awﬁus: (Eisenia foetida waz Drawida
beddardi) lu 2 yadu (yadudoaidauaz
yaRuvjsduqns)
HANNSANINTNANYING1VBIAINULA
AflmongAnssunisuanidsannuifuves
ldPouRuanewug £ fetida wag D. beddardi
TugaAuesidauazyaiuysdugnd nudn
aufulufudl EC= 1.45 dS/m, EC = 3.17
dS/m war EC = 6.01 dS/m 1 48 92la den
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mavanideswedldifeufiuaneiug £ fetida
lugafusosdn wiidu 0%, 0% uaw
100% audsy Amsvaniaesvedldifoudu
aneWug D. feddardi Tuyafusesidn winiu
60%, 60%

nandesedldaufuaneniug £ fetida Tu

wae 100% @MUAIPU AINIS
YUY 0%, 0% uay 100%
muddu amsaniassedldeuiumeniug
D. feddardi Tufuvjadugmsiviiu 0%, 20%
wag 100% euadiu (Table 2) asiiiulean
U'%mzummLﬁuﬁLﬁwﬁudmamwaﬁﬂim
msvanidssesldifoudu (Owojori et al,,
2009b) mmLLmﬂshwam,méqﬁagjt,l,azmmi
finasanginssunisvanidesnisidinlufu
(Amorim et al., 2005) UadeanuwaenIg
a39InekasdugIuIng1vesldifiouiu
(Edwards 1996)

and Bohlen, GED

woAnssuAIVanIAssansivvesldifoudiy
TnenuiwgAnssunisvanidssesldideudy
aneiug D. beddardi 1 2 4ARUTENTINg
vanidsigeaninaneius £ fetida wagnuin
feuiuiaewiningfinssunanidssai
Fulufugndesidnuinninyaaursdunnsds
oSugliiAuyndendaiiviinm clay sini
YaRuYsdunns aonndosfunITmaaeIved
Owojori et al, 2009 51891471 USueu
clay f9nSnasennuduiivves NaCl lag
Uinaes clay wagduvieinglufusiuay
A1 pH gedwalvianuduiivees NaCl se
Aoufugsdy woedsdithdodug filidvana
soauilufivues NaCl lufwseldifoudu
1 wiavesldifeudiu Laznunwaunnden

= = ' a ] & A
G(N:HmmLQ‘WWﬂULLmamsU‘UULMLL%%‘W‘U‘VI

Table 2 Influence of EC on the avoidance behavior of earthworm, D. beddardi and
E. fetida for 48 hours
yanuTonLdn yahuvjedugud
AULANTTAUANGY
E. fetida D. beddardi E. fetida D. beddardi

EC 1.45dS/m

(< 1,000 mg/kg NaCl) 0 %<0 60 %=+5 0 %<0 0 9%=+0
EC 3.17 dS/m

(~1,500 mg/kg NaCl) 0 %=+0 60 %=+20 0 9%=+0 20 %=+7.5
EC 6.01 dS/m

(~3,000 mg/kg NaCl) 100 %=0 100 %=0 100 %+0 100 %+0

' a 1%
ALRRYURIVBYA (nN=3)
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2. DNBNAVDIANUANTLAUANY) fatUasidud
nsanevasldinounu
1NANSANEBIBNTNAVDIAIULAL
sEAuRnee mellasidudnismevesldfiouniu
aefus D. beddardi uaz E. fetida u
YARUFBLN THLIAINITNAG 28 Tu 7
nsmevesldifeuRuiansaneiusastude
sefueaAulufuiivgsdu (Figure 1 waw
Figure 2) lngdanAaesiudnuwes Owojori
et al, 2009b #isreauin anududures

100

(o)} [o]
o o
1 1

% Mortality
N

o

1

N
IS

1
—

NaCl 7 8,000 un./nn. auwalidnsniseme
vosldiFouiuasiy  wenmnaruufivues
NaCl Tufiusiodnsinisanevesldifiounu &ad
UJadPuszuU chemoreceptor (Stephenson
et al, 1998) @35y ardgIUINGIVBY
ldfoufuis 2 aneWug (Edwards and
Bohlen, 1996) haranuaieNasEUULLIAINe
(Lukkari and Haimi, 2005) @siladeimanil
dawasonnAnssunanidesnnufuuagdng
nsanevesldinounu

M Soil control (EC = 1,453 dS/m)
Low soil salinity level (EC = 3,173 dS/m)

Moderate soil salinity level (EC = 6.008 dS/m)

|

Figure 1 Influence

100 A

% Mortality
o ©
o o
1 1

N
o
1

N
o
1

Days

of EC on mortality of D. beddardii for 28 days

B Soil control (EC = 1,453 dS/m)
Low soil salinity level (EC = 3,173 dS/m)
Moderate soil salinity level (EC = 6.008 dS/m)

14 28
Days

Figure 2 Influence of EC on mortality of E. fetida for 28 days
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3. DNTWAVBIAULAUTLAUAINY ABNIT
WasuwUaswasiminl&idoudiu
HANISNAADIBNTNAVDIAITULAY
FEAUANE sonisdsunlaswesimin
léplouiu 2 ateWug D. beddardi wag
E fetida Tuyeduiesidn szasiaInis
nAaed 28 U wud ldseusu 2 aneiug

lunnisunaassiiininanamiuszezim

NPRRITiNTY (Figure 3 uay Figure 4)
ihnifneunisnaassesldifeufuasiug
D. beddardi fwiinUszina 6.25-7.38
NSy uagldheufuaneniug £ fetida &
sz 2.64-273 ndu wud Sudl
7 wosmsmaans tninlAdeuRuameiug
D. beddardi fhniinanasmnsiunaaes

—— Soil control (EC = 1,453 dS/m)

Weight (g) / 7
N

—- Low soil salinity level (EC = 3,173 dS/m)

Moderate soil salinity level (EC = 6.008 dS/m)

28

Days

Figure 3 Influence of EC on weight of D. beddardi for 28 days

—— Soil control (EC = 1,453 dS/m)

Weight (g) / #2
D

—— Low soil salinity level (EC = 3,173 dS/m)

Moderate soil salinity level (EC = 6.008 dS/m)

28

Days

Figure 4 Influence of EC on weight of E. fetida for 28 days
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dninldifeuiuanasmiusoviaan
LarsEdumUANTIiLTY  denadostunis
NAADIUDY Guzytr et al, 2011 WUINILAU
AMLNTUIBY NaCl 4,000 wn./nn. vinln
duinshvesldfounuanasegaditudiy
Bavnsedn wds 7 Swhwinldifeunuanasin
Hufeas 53 71 14 Yuhwinldeusvanas
Andufesas 72 7 28 Su dwiinldifeudu
anasAniduSesay 74 wenwmilearnAuAw
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MNNIVAABUNYANTTUNTNENLABS
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s
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