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Effect of Glyphosate Applications on Soil Properties
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ABSTRACT

Effects of glyphosate were found on properties of four soil types in a single and
repeated glyphosate application. Soil pH was reduced in low clay and organic matter soils, but
constant in high clay and organic matter soils after a single glyphosate application. The amount
of available phosphorus was decreased in acid soils within three weeks after application and
increased in the fourth week. Soil pH and zinc saturation percentage were the significant factors
related to phosphorus reduction period whereas the initial content of phosphorus influenced
the reduction magnitude. Four weeks after application, the amount of available phosphorus was
increased in all soils that relevant to glyphosate dissipation half-life. The value of exchangeable
potassium and magnesium was tend to reduce in all soils throughout the experiment, however
the significant reduction was exhibited only in acid soils with low zinc saturation percentage.
Long-term 4d-repeating applications of glyphosate resulted in increasing of available phosphorus
in the corresponding time to single application. The accumulation effect on phosphorus content
was not found for each repeating applications. The reduction of glyphosate occurred naturally in
the experiment. Relationship between soil glyphosate concentration and time after application
was corresponded to the first order kinetic equation. DTy, was 16-33 days and was decreased in

the repeated application.
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Day after glyphosate application
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Y89n13uAnFITURUSIuAS eI sldansaly
iy msldanslnalvlianasiudrfunatsadaiinari
Tsvavnannsdaneianitudnieslneniedin
fidanawmusauadivesnisldans e DTs, VDS
Tnalvlianiian 16-33 Tudgenndesnun1sAnyilu
$18971UA9 TagNUINdA1TENINe 9-69 Tu Al
Rajab and Schiavon (2010) $184143M015@@7867

vaslnalvanfndulufunianuaiisalunisge

a

Fuanldsindauiidanuauisalunisgadugs

3
s u5meInsaaneftaNukUsUSIUA LI TnAY
LaganInNITNeass  (Feng and Thompson,
1990; Thompson et al,, 2000; Druart et al,,
2011; De Roffignac et al, 2008; Simonsen,
2008) waliiaunsnesurglianauantAnuiiies
ag1alnegraniaindu snsinisaanedadl
Auduiusiutlaseauandeunaneadefidema
Aenanssuveaunidlufu (Torstensson, 1985)
wa‘uaﬂ,ﬂaiwLawm'amimﬁsmuﬂammamﬁ’a‘umﬁu
wuldanstaluduadaieanasnisladniumane
ada Snsnavesansinalwiandonniievvesiudl

ANudNUSTUUTINMBaNIARRaRRYARY tnafy

o

Wauiunaaniddunsedngmaiasiafitevanas

q

a =

aeludeadunny drufutvienasund



186 KKU Science Journal Volume 42 Number 1

Research

Sunsefnglufugeiiafiovlsiivasuniasens
Wiesarnaaruaiuisalunisdiuniunis
Wasuwlasa1fiesvesiu n1sanasvesrfiiey
yosRuiifinnuduniunsiUasunlasiierd i
wasnanasinalianifuasuszneuiifigniilu
nsa (Morillo et al,, 2002) #819}l5AA1U N15anas
yaeAnfiterndannisldansinalmandundsdia
wanaiuszifuiufiduinadunioinggeilsl
anunsadumunsiUasuulasanierluszesenn
wazinslanansndainsefuild
anslnalvanyiliusunameanedaiidu
Usglowilufunnulafintanadlugiauwsnuaziian
nduiiutuluguansinauesnsldansinalian nns
Winveaneanesaludun1viiidiinennis
JanUaegodundgneanasaa1nn1saaigfives
Tnalaian (Forlani et al, 1999) luszeziaanii
Anudeandestusuuulunisaasfasands
YoU3uausudy (DT, AdA15enIng 16-33 Tu
msldansinalwiangrfumansadslivilfiannts
avaufinduvesoanadaidudselomiludu
LﬁaqmmAIaaWa%’aﬁg_]ﬂﬂamﬂﬁaaaaﬂmmaﬁﬂﬁ
goygeentUannfulaenisyearats Nsanas
vasUSunaeans Faduusslovddountdui
Vinlutedduaiusnndsainnislaansinalaiay
maqauﬂqﬂmﬁmLﬁmmnmnv&ia%’uuuﬁuﬁ@m%’waq
Inaliiaiisiveneanodavuiteyniafu 1iesain
MsuanAvenyilandu phosphonate uuluana
vaslnalwianyi lidnginssunisgaduadieiu
WBaLWWuuﬁuﬁaaumﬂﬁuﬁﬂa’mWialdﬁWaaWﬁa
Tvoonuneglusuilazansuazgaideeenluainiu
1# (Gimsing and Borggaard, 2002a; Gimsing et
al, 2007) ﬁz@fummqumwaamiamawm

Ysunauneanesalanudunusiuanududuyed

eanesalufunaunisveass Auniveanesanau

p=| a % | a aa
N13NAa89geRziin1sivdsunlasiagniiAuind
WoanasaNaUNITNAADIFT NANISNAADIAINEND
lrgudulainnisiasundaseanasaluny

o o

LﬁaqmnlﬂaiwLawL“‘f;lumammr]miijwumiqm
sewhaluanavesansians TasAudiflszfuves
‘vxlaa‘vxla%’ag_jq%ﬁﬂizﬁ;auuuﬁuﬁw’muaza‘hﬁ’mmi
aaduveslnalilian Jeaenndeaiutoasuves
Laitinen et al. (2008) wag Simonsen et al.
(2008) find1731 nsgaduvedlnaliiananaduaz
m‘a‘damJa'aaJmﬂsﬁﬂuﬁuﬁﬁizﬁumam%’aqq
szevLa1n15s5uanasvesUS U
NoaWesaliAmuLANA1IININTTAVOIAY NS
Wasuudaadslgilupuiloviunansaeswindis
Aerlnaliunatswagidunans (pH 5.9-6.6) uay
fusuudansdlususesasidudiluiugs n1s
anasvaseanasaialiogissinsaluiuiidy
AsadAfiley 5 warAufifiusuadensds Ay
uanAadndntufuu jauiusveslnaliandy
dangdnuszavafiloriu arslnalwianiinisga
Fuvuieymafulddluanmilloviuazazuan

suduluanaiiiuszgavunTududuguiifinisge

U

P%
a1 oA = 1

Fuiloauilalirfiloygluniual pK, Ay
5.6 satudundaievlndidunansaisinaluian

Fadudaszuazilenalunislanineanesasanain

a1 Yy

teumaduladesainifuiilunse Auniiaises

Y o a8 o

avdudlveadIndni dlanatinaisusenay

WJadaulates anstnaliandadilanveanasale

o [

ag195905 7l uTunaeandantasuaisinalylan

I3 ] 1

wdagdiA1fileveata 6.0 Anu diufumileInien
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(eH 5.9) lnalvlanAnduaisusenouidetoula

PJaudelinasranistanneanesalang19sinsa



U3y

MSANTINEEERS 1. UN 42 avud 1

187

agalsfimuAuindeanidrafivevgednavinly
seAunsanasvesnoanadaliyuns sy
wilgandlanfieysn

AsasvansUsEnauLtatauvadbnalulan

]

inldanAfieyandt 5 Ausiglungy transition
metal 579 divalent metal WU N AL NDILAY
Juiulnalnianlefnin trivalent metal (Morillo,
et al,, 2002; Wang, et al,, 2004; Wang, et al,,
2006; Gimsing et al,, 2007, Wang, et al., 2008)
wismFanedlufudiunumdideylunsdsddning
vaslnalnianmeneanesalufuniuarfitorla
winndmesnaslufuilesann stability vesans
Wadpuseningdnaldianiudensdiaruinnin
vowns  luszfiansidedouveslnalansu
NOIUANE free energy wINAIMEINZEDNT 2 1V
(Caetano et al, 2012) Wazd1RUAINNAINUVDY
msdudavedlnalwanduy zn > Cu > Ca > Mg
Tuduill
n1sanatvedsIalnunaifounas
wuniiBeuiivandeulalutuil 21 ndwnnisld
anstnalilianliaunsaeduielalaensyuiunisee
azaroiiosandnisanaslupunieaninniipu
\euunansiaasswia N199Aa9YRIUITUINEY
61"13'171'LLaﬂLﬂﬁauié’hﬁm]'mﬂaiﬂmi@jm%’uﬁLﬁmiﬁ

1NTY LHpRINNURIoYN AR UTIUTEYaUNINTY

¥ '
& A

delnalvhaniduvuiinoanosa syniausia
ﬁﬂumiﬁ_]m%’mﬁ'wﬁuLﬁal,ﬁmmia%’wa ternary
surface complexs voslnalWianuunsinalng
(Motekaitis and Martell, 1985 way Barja et al,,
2001) wazn1swasusasanundunsadisly
a1sazarefiuiiosarnlnaluianyiliiinnis
L‘UﬁsJuLLanssﬁ;U‘uLLﬁﬁﬁUi:ﬁﬂﬂmas (Wang, et

al.,, 2004; Barrett and McBride, 2006 uag

Gimsing et al, 2007) s19lnunalduuuay
wunidendagndaliuintusasfinrmausaly
nswndeudildtosas  deyauiinalnunadoud
afnlagansazats 0.01 M CaCl, fivsfsUSanni
azangldninsanaduiui 1 wag 2 vdsennnsld
a1stnalian (ldwans) WWunisdududninaves
aslnalyliandenisifiunisgadnsinlosouuini
DushafisduuazUanUdoseaningansazansiu
wazienafn NHOAC Tddosas msiasuutas
sialnuna@eunazuunidi@euvesiuly soil
microcosm  finatguiAgfiuaulunszans nsld
anslnalvhanusazaailiumalnunadeouiian
anategdeliles aulldanasiifanlunisldans
Inalviandfufundeiiduansianisgady
Tnunadeulavoyniafufindusdssaiilos
dwmsusmuuniiBeniiuaniudeuldiidanaslunng
Taanslnalmianansadousn nsldanslnalulian
winduserfoslundsilarunazdenaiinavinliin
nsissnuNniidoudigngadaliniasiady
miﬂiznaw‘z‘wﬁauﬁiﬂaﬂﬁuLLazUamﬂa'asJaaﬂmn
fufngaduldietu nafnansuseneuldadeuiy
aslnalviannuldrvuunfiendadu divalent
cation uslimuiulmunadendadu monovalent

cation (Stahlman and Phillips, 1979)
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