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Abstract: This research focuses on the impact of the herbicide 2,4-dichlorophenoxyacetic acid (2,4-
D) dimethylammonium on soil microorganism populations in maize plots where is used in Nakon
Ratchasima Province. The plot was divided into two smaller sections, each measuring 400 square
meters. One plot was treated with only 2,4-D herbicide at the recommended rate of 120 grams of
active ingredient per rai, with no other pesticide application. The other plot was not treated with 2,4-D.
Soil samples were collected from each plot at five intervals: before application, 2 and 4 hours post-
application, and 1, 3, and 7 days afterward. Analyses included soil properties and microorganism
populations. Results indicated that 2,4-D applications significantly impacted bacterial and fungal
populations in the treated plots compared to the control plots. The bacterial growth in the plots treated
with 2,4-D at 2 and 4 hours increased significantly compared to the control plot, with values of 6.59 and
6.73 Log1o CFU, respectively. The fungal population in the control plots was higher than in the plots

treated with 2,4-D at 2 and 4 hours, with average values of 5.52 and 5.62 Logo CFU, respectively.

However, the actinomycetes cultured on agar media showed no significant statistical difference. The
residual 2,4-D concentration in the soil after spraying at 2 and 4 hours was 0.61 and 0.30 milligrams
per kilogram of soil, respectively. After spraying 2,4-D, no residual 2,4-D was detected in the soll

at1, 3, and 7 days. The correlation analysis between soil properties, microbial populations, and 2,
4-D content, revealed thatthe amount of 2,4-D was correlated with the bacterial populations.
As the concentration of 2,4-D increased, it influenced bacterial growth. Additionally, 2,4-D

concentration was also correlated with the amount of organic matter, clay particles, and cation exchange
capacity in the soil. Microorganisms that are resistant to the herbicide 2,4-D could be studied as

a potential approach to utilizing soil microorganisms for the degradation of residual pesticides in soil.
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unAnta: UIRENNTRNUsrasANeAnnansTnLTasasINARdTNTslaa wIul sz N SR AUYIFET
Aunlununndnisldasnandang 2,4-lnpaslsiuaniduedsin (2,4-D) lawiauenlailon Tuwlaslgn
d1alnadedndaandauassadnn uiulasdy 2 wasties 1uaulasas 400 mamns Taunudash
WANTANT 2,4-D ANERIuUztNesaEREERs 120 niNseatsaangnaseiiui 1 13 taaliiinig
WuasApARgNTTHnaU Lavwlasi lailin1swuans 2,4-D fiudeteAunaunuaNs uasuasuaNsILas
az 5 31 TN wAIWUATT 2 uaz 4 99Tu9 1, 3 Uay 7 W B nsiantipAunasiu B nqAuERY
WU lunNswuans 2,4-D daransznusietSunnuuuanFauazafiaeslauuenmaasaialuulasaouns
uazulasnuans 2,4-D Ianuuansnaiued v liladAnyn1eads InauuaiBaulamiuans 2,4-D 7 2 uaz
4 drlueiinnsiasqiianaugendnulasarunu $A0 6.59 uay 6.73 Logio CFU 1Bunmuslunilasaaunui
BuauNnNnIuUany 2,4-D A 2 waz 4 Falae TAeaewindy 5.52 uae 5.62 Logio CFU dauuaniilu
PR 4 Y 5 & \a Ve | AN a o o aa ~ 1y a
Tndnndaesliuuanmadsateliiauunnsraiuataliid Anynieatf sunn 2,4-D AnnAnaludu
WAINY 2 uay 4 Galug HAn 0.61 uaz 0.30 Ha@aniusianlaniumu uazuaIWLans 2,4-D 71 1, 3 waz 7 34
mralinuBunns 2,4-D IanAset] WenmAuduusresantimay BNuqaueed uazifFunn
2,4-D WU Bunns 2,4-D Aanuduiusiulfunauua?iFe AewdiatFun 2,4-D iNdInasanigasy 109
WUANIFY WaNANUEANAUETLLS NN uBuEadhg aunARumitien uazAuquaniasuLAnlaaau
a A el . o o o A ° = ~ o a A e o -
qauvsEnusiaaNsnandanT 2,4-D annsoin i Ansiveiluuuonislunisinqdunsemull g se tomd
NNNTNHATUATNTEBAAIANTNNARARINTNANANS TR

Ad1ATY: 2,4-Dichlorophenoxyacetic acid, 13 Inaiassdnd, aauvaeau, a1sanAng

o o
AU
o A 1o o a
Jrngduilyunlunjdniuniaasoy
wulnaesdiatnaaeednd dan13ldussanuiien
1HANGILATIIAUAAULIINL INHFATNIAITUNN
Id @13 ARdENTUNY N9IIABNANTAIL AN TG
neausanaziinansznusaiglgnilas a1smnan
Sanan g lawn azanaaad (alachior) Tnalwimm
(glyphosate) ngindiun-uanluifaw
(glufosinate-ammonium) wazuialuwiuffe
2,4-Dichlorophenoxyacetic acid (2,4-D) (an’l4a
wazAMy, 2554) 2,4-D iluansmandanglungs
Chlorophenoxyacetic acid @g’iugﬂmmmm (acid)
Y o o oal & -

LmemwwuﬁmﬂuLﬂ@@ (salt) LazLaamas (es-
ter) wuasnaadongi ldiuasaunany 1ae
dussiangsangusundnsanglundna (broad-
=2 9 d' Y o

leaf weed) gnaaddmslunaziadaudie i
X A oA & S0 eas
\alaRTynlansuen arsilazeangnalnesinli
WAnNsuLAReas ilattiaadnalignnng

Al luvinseuasinliaae luiign 3
nenAmefauianUng (NINAILANNANS, 2553)
anla uazAniz (2550) lanaaasaauAndTNagly
13d1alnpaesinenns wudnnisldansaauns
SN L wAsan 2,4-D, ngInGius-uanluiiew,
w1gmoen, tnaluis, Wasendwes, 2,4-D naw
W131A20R WAY 2,4-D nanlnalimmn munaanis
ldan9@u wusrarunsnauRndaRela 70-90
wlafidus Andinnsldensduiesesinamen
nN9EatdatUaY 2,4-D @NIngiat
1§ eaan1entan muarianan Taeviallnng
AR 2,4-D TlANARITARUTTINL 10 T
(Vogue et al., 2004) ﬁﬁlﬁﬂ’mﬂfaﬂmwimmﬁuﬁﬂ’
Tufuaziigndesfunszuaunislansendiadu
(hydroxylation) AANFUBNTLATY (decarboxylation)
nselesdaralnedinnenienin leun nasees
AaElAEILET NIUANEANEARELN N399I N3
naneflule uaznisfinufiseneendndu sy
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(Gervais et al., 2008) AMNNILLIUNTELDLAAE
o P o e o A
AINA1IAINA 1IN 2,4-D AnAnvee]lumu Garfade
= , = = =
Hnasianisgetinuazilasuunilaaed 2,4-D TuAu
i Buvisednn pH aUNARY waz BN uqAuYE
lumn 1WA (Boivin et al., 2005) AIN9IUIAE
WU 2,4-D NenAnetluAnazwANG e iuAIN
WeRulAazaiin Bekbolet et al. (1999) $181911497
n9aady 2,4-D TuAudANdNRUsAUITNIM
Aunsadngadaldad1Anynieaid wanaini
fadpudnius iU TN uIesayN I ARWITEY
waznaautllufy wileddinineeseynia
NPIEANTL N199AFU 2,4-D axanad iduRgaiL
Baumgartner et al. (2017) 2781471 ﬂﬁj‘@‘ﬁ"ﬁ/‘l_l
2,4-D HpnuduiusivaynIAnumtaaus liwy
ANHANAUSILOYNIANINY LHDIAINBYNIARAY
o a . 4 v o4 s
witlenflilszqiaunsnnedu 2,4-D AanAng iR
l#u1nnan Ismail et al. (2009) Fﬁﬂmmi@,mﬁﬁmm:
nstantlaas 2,4-D luAusaumtaauazhumilen
wudn TuAusumtieaiinisgady 2,4-D wnndn
a = A a | = A A
Aumtien Wesanlufusamniaafldiuam
dunsadnguinndnainligaduanslauinnda
wanani 2,4-D dldanasialasaainalszansuay
o a = a Y a a ¢ ¥
n1svngureqaurat lwAuld qaurisdaiunsnld
2,4-D 1 UWARIAITUBBLATNAITURINTY
NITUAUNITIUNLBATH M BN e qALvEe
AundudszTamiiuuazinounaienatenis
FUNINNINTU ARUNTETUI9THAAINITDATIS
wulnliNedoaazatasinaimisigneseeg lumu
WadoainaNiulszleaiiaessinansle
AINABIDAINUAMNUAUUAZUNWALUBIAA IS
TR (Lerch et al., 2007; Itoh et al., 2013;).
Vieublé Gonod et al. (2006) NANIINAAUTIIETLAY
An3mAnAngNs1eslinadeiuuaziu nsldans
mandanauasiaqaunsdRuls 2 N9 nausnae
ansmAandriTi AU EIesaqaunIias
VP L N PGPV B s (e EE LB AT IV ol
3 e - .
Hiduuvrasprsuauiveldlunsasyuaznisdsu
sials Macur et al. (2007) ANHNERINDY 2,4-D

2o Sh

Hnasialassadlssanszesq@umse Tnadnn
NAuidude 0-500 Aaanfusanlaniu wu
dnfimanuidudy s00 fadnfusenlaniy wy
Burkholderia, Achromobacter Wag
Rhodanobacter anfiga luamziild 2,4-D
8791 10 Naansumanlaniuluulasnnany wu
Burkholderia mﬂ‘ﬁzﬁm agU/1#41 Burkholderia
arunsadgivinldgaiiennnududuaes
2,4-D \fisidu Celina and Gémez (2014) 14
LeniTauLATIGaaNAY WeANEaNT 2,4-D sia
N3L1AUNNIL UM I AT TR WL Cupriavidus
necator @ 11901 2,4-D lunszuaun LN Ues
Fuldminge

RN SIS AN AN SN 89813
mandanmsaauulszaINs0IAUNTRY UAY
fladefimnafannInnAnsTegnsrdnd AL
WAZAZYN1IARLEENAAUYIEINUARANsIE]
it 2,4-D sielhive Duuuamalumsirqauyie
AululdiszlamMmaenisinemsuaznistaaaans
ansndndngafinAnelunu

L4 aa
aUnsaluazdanng
Wuans 2,4-D wilasdgninalwaldesdniuas
nsiiuAatnIAY
o X d ” L
gneaanunuasdgniiatnaiaesdnd

v o

TUABULTI BUNDLEIENY AINTABATINTANN
NITANGS 14°34'09.4"N 102°28'44.3"E 1AL
nounAN 2566 tngudeudaatu 2 uastes
IUNALLAIAT 400 ANFIBNAT ALARUAINNY
W@NIZANT 2,4-D ANHNARIILUEUNLAENEN9LREN
8m91 120 nFFlaseangnaseiui 1 1 (Nguade
Jui, 2554) IneldinanuasIAnARgNTTiin
A iy , o o

U uazuilaeilifiniswuans 2,40 aufluilgn
. X e re e lam Y -
dalnaiaedndnuguldnia 339 3 2 wilaa Heng
e A4 A e A s E
WALNEN 110 - 115 Ju et Inalasedndang
AL 1 LAY AUAIBENAUNDUNUANT AN
417 2,4-D WANNLAIDENNAUNAINLANTILa9aY
5 90U LAWA NAINUAIT 2 WA 4 Talug, 1, 3 LAy
7 4 AuAtetNRuRINTzEzaa1Ateglnnl
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lRZALAeEN9AY (soil auger) TaUTINANTINTZAL
ANINAN 20 LIURNAT HiaaannLTnnsausniai
AYNAAINUANEIBIALVTEgINd AL LTI

(Morgan et al., 2005) guinuFnat19AuNTzae

vauilas 8z 1190 e i Sunuqaundan
R STIE, YT LY Ry MUY Composite sample
el uF U R luNTA A AN TR AL
SLAUANNAN 20 [rURWNAT Tnaduiiudanengmu
nevaneliviauilas < ax 20 90 TneAaeUAgN 11
da oa A . a  mes A
ANAL AN ILLTNNMAUVTERNE (181, 2548)
PNN1ATIZHANTRANNIEA TN LA LAR T8
Au laun nnsnszanzaunaunia (particle size
distribution) en Pipette (Gee and Bauder,
1986) ANANNLTUNIA-AY (pH) (National Soil
Survey Center, 1996) @uvﬁ‘ﬂfjvmq (organic matter)
{neAs Walkley-Black (Nelson and Sommers,
1996) Weaneasanidulselagi (available
phosphorus) Ineida Bray Il (Bray and Kurtz, 1945)
wazlnunal@ssuiuanilasuls (exchangeable
potassium) (Thomas, 1982) LL@:ﬁ’]mmeaﬂ
wasuuanlesay (cation exchange capacity;
CEC) Ine/ldn31vazansLAn laaausmeansazans
™ NH4Oac Adunans (pH 7.0) (Chapman, 1965)
N99833N19MARSSH 2 N93N3D lAuA
sl o

N3suAE7 1 wilaspauAunlainIswuans

2,4-D
Al A A

N39N7EN 2 wlasNWULan1Za1s 2,4-D
AN AU UITRINTNATINTINERAT
nsuulFanuqauns Ay

guinusaetwsunszateliviaulas o ax

d o e & dem wy
11 qa et lduFunuqaunaehu laun 9

P = Aa Al > X

wan i iuludn wazuuaize Nuanlauuamnnae
@e ImeRT Plate count UWANYMIILALNIEA Potato
Dextrose Agar (PDA) A"5Us51, Starch Casein
Agar (SCA) gufunaniilulud@n waz Nutrient
Agar (NA) dwiuuuniie (nquiddatlgionan,
2566) W ldAATzInN9adAlaeldldsunsw
XLSTAT version 2022

InFuae 2,4-D Tunulneg High Performance
Liquid Chromatography (HPLC)
Fasnetieiunns 100.02 ndu 1dly
centrifuge tube WA 50 HARART LANAITAZAE
NANTZUMINY methanol: water: acetic acid
(8F31@9% 80: 20: 2.5) USRI 20 HaAAMT LN
ma‘tm‘mmm ultrasonic cleaner (sonicator) ¥4
30 W mnuuuﬂﬂﬂumqmmnm“ﬂﬂumﬂme
centrifuge ‘VlmmL?fJ 4,000 rpm UIU 20 U
afatEn 1 A% Ui Bunead so fiadans 1
lunsnadiaszigaeieies Ultra-High Performance
Liquid Chromatograph (UHPLC) dﬁ’@ Agilent
Technology 3% 1290 %ams3adATiia Diode Array
Detector (DAD) firnuenaAay 230 ulumns 19
A1782a18 5 mM ammonium formate (pH 4. 0) bay
methanol uazlf Thermo Scientific™ Hypersil™
BDS C18 column i stationary phase (Amarante
et al., 2003; Sutherland et al., 2003)
N15IATIZUTDNANNANA
thdayaUfuruqdunididulduy
e TAE e 11 AlUAIATIesRAlng
14T1sunsn XLSTAT version 2022 Tmaatinld
AATIZU F-test two-sample for variances afa
e lduansinefu thdayalldinsz ttest:
two-sample assuming unequal variances
ﬁmmﬁiﬁ'@’m F-test two-sample for variances
Tdusnsneiu azidayalldimsned t-test:
two-sample assuming equal variances LAY
WIAMNANNUS correlation matrix (r) 2e9tfaqy
5119 7 I anFAY Ysnniqaurse wazifFunn
2,4-D uazinuaasziiasAlszna(correlation of
principal component ; PCA) 184taqig ] e
AANNANAUSALNIINTBNIMAAES

Namswmﬂmuaﬁmscﬁ
1. ANUANINLANUAZNILNTNUDIAY
HANITALATIEYRA a9 A Nl aglgn
dalnadesdndsaminuasadun wudiulag
AILAN H pH Wunsndn Naunsadngetluseiu
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Ununansiian Panamagnesanidulsslomg
Suutnunadouiiuanilasuld uazaanug
LL@ﬂLﬂéﬂmmmi@@@u@ﬂﬂui:ﬁu@q uwlagnuang
2,4-D # pH flunsndh Naurzedngetlusydy

1runa1anemn sununeanasandulsslomd

PInnulnwnadannuanidasuld uazaaug
wanilasuuanloaauelusziuge 18y, 2548;
Soil Survey Division Staff, 1993) (Table 1)

Table 1 General characteristics of soils.

nadiaszihuarlfidudayanugiuly
NMINNANNANAUS VTN QAU RULATANT
v o o d P
ANANS WA TITHIUIINIMINANTUNTEA A
818 ANNANAUETILILEN 2,4-D flanszaunIg
INUNUAATHIDIGAUVTY AINAFANURINUATE
LAz LREUs1Aa T IWAY (Itoh et al., 2013)

Treatments pH OMVW Avail. T Exch. 5 CEC ) Particle size distribution (%)  Textural
(1:1) (gkg’) (mgkg') (mgkg’) (cmolkg’) sand Silt clay class
Control
2 HAS1 5.32 19.68 46.75 148.25 27.64 35.70 18.04 46.26 Clay
4 HAS 5.26 19.43 456.21 145.81 27.58 30.85 19.50 49.65 Clay
1DAS 5.27 19.59 41.71 143.51 26.32 36.68 19.55 43.77 Clay
3DAS 5.29 20.43 41.30 143.56 27.61 33.12 21.91 44 .97 Clay
7DAS 5.32 12.83 42.64 141.19 24.03 36.50 21.10 42.40 Clay
2,4-D
2 HAS1 5.53 14.04 50.01 160.54 27.36 33.19 18.71 48.10 Clay
4 HAS 5.55 18.44 47.58 151.28 25.26 33.85 20.13 46.02 Clay
1DAS 5.36 19.10 45.89 164.70 25.29 36.87 20.45 42.68 Clay
3DAS 5.54 19.88 47.77 160.77 25.41 35.38 21.61 43.01 Clay
7D AS 5.44 20.57 49.61 161.01 25.40 39.69 18.51 41.80 Clay

Remark: ' AS = After spraying 2,4-D

OM = Organic matter; Avail. P = Available phosphorus; Exch. K = Exchangeable potassium;

CEC = Cation exchange capacity

2. MU QA UG E A
PannuuueiiFeluulaslgninalnaiaes
zﬁ“m’amdfmLLﬂmmuquLL@xLLﬂmﬁWumi 2,4-D
u (Table 2) WudWLLﬂmmuqu‘ﬁ > uay 4 Falua
flenleRe 5.46 uay 5.52 Log10 CFU 71,3 uay
7 U §A1 5.62, 5.61 LAY 5.28 Log10 CFU dau
wlasfiniugns 2,4-D MAWUANST 2 uay 4 m‘ﬂm
T BunuuuANFe 6.50 LAY 6.73 Log, CFU fadl
3nngandulasAuRs LN@LL@EI‘ULV]F;IU‘LE‘N’]M
me‘mLa‘ﬂmmmummimmLLﬂmmuqum
utlagnuans 2,4-D tae'ld independent sample

t-test NANTRTU 95 tlafifus wudn t Stat
WAAZTI99A1 NANNINNIT t critical two-tail
uansuduLasugns 2,4-D HBunauuuaiiee
NINNILAIPILANBEINIHANNLANF NN
WHANATYUNNEDA 191HINNAINLLATIFEAINNI0
a7 2,4-D ailuuvaspnfuainnnasoyle
(Celinaand Gomez, 2014) Maltseva et al. (1996)
Anmnnseleaans 2,4-dichlorophenoxyacetic
. Aa A a vl e

acid Tagl wumFenasylanluan1aenil Ao
dnduaesndega (haloalkaliphilic bacteria) W
! A A A o P o A

uupFaliiy tdA Aduamziieulsfiiann
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tagaaneans 2,4-D wanunaFuanldldlunng
sty el LAeaiu Smith and Mortensen (1991)
$1891U91 Pseudomonas testosteroni 1w
a a dl a d’l t-ﬂl = %
wuANGEEANULTNUNWN 7 8n13ld 2,4-D naen
:// ) Aﬁl = a 1 dﬁl £ 1 [
9198 BanUANTeaN T 2,4-D IUuUAIANTLAY
lunnsiasny
‘].]?NWM?’W@‘H?V‘MQ’NLLﬂ@\iﬁ']UﬂNLL@v
wilaaiviuans 2,4-D wumuﬂmmumu flamsy
2 uay 4 29 TANRRLWINAL 5.52 WAL 5.62
Log10 CFU 7an 1, 3 waz 7 4 dudiuim
sFaNTNAL 1R 5.61, 5.28 WAY 4.55 Log, CFU
duutlasiiniugns 2 ,4-D WUINNRINUENT 2,4-D
> uaz 4 Falue dulunousdensuiuls 4.69

WAz 4.59 Log10 CFU iaTauineulngld

independent sample t-test ﬁﬂqmﬁﬁlmj/u 95
wlaFifusl wudn t Stat wAazga99a1 NANNINNIN
t critical two-tail W@ lEAUINUTNN LAY
AILANUAZUUAINUANS 2,4-D HANLANANTY

agaldATyneatsa enaieadesiugnaves

2,4-D {n19duden191a3y1aalEas wanaini
2,4-D e1afinafan1sanadrealiunmsly
wlaafinuans Duan et al. (2023) ANHNATEY
2,4-D ﬁi'amiffmj””\mwm?m&lLmzﬂ’wri@lﬁlﬁmim
184 Fusarium graminearum Wu41 2,4-D Hua
gu&dﬁmﬂﬂ%‘tﬂ?‘t‘g‘ﬂ@ﬁﬂ Tnglilanniaiadoyanas
TatliAes (conidium) UAZVIRALWUE (germ tube)
18997

Punnueniluludnsyudnaulaspouns
WATKUAINUAT 2,4-D WudnulasAquas e
ATL 2 Waz 4 dalne HANeAEYNTY 5.94 uaz
6.13 Log10 CFU finan 1, 3 WAL 7 U duifsunnd
wan#iluludnle 6.12, 6.05 uaz 6.12 Log70 CFU
donutlasiinugns 2,4-D WU MAIWUANS 2,4-D 2

uaz 4 alus v Bunauenilulad@nld 5. 95uas
6.16 Log10 CFU 1ilanfenileumneada wudn
t Stat uAiaz g8 AANTaaNIN t critical two-tail
wanslifvindnsunanenitulu@nulaspounn
uazudasnuans 2,4-D TlfAuuAnsNaiueeng
NdnAyneala
3. M9ATIANATIENLS AT 2,4-D AANANS
Tumu

HANNALATI RN UENS 2,4-D TimnAna
TufratiaAuildlunmaand (Table 3) Wuqn
urlaeiildduulag AALIANATIA TN LTI 2,4-D
ARNAlAUAAD ATI9ILEZIIANTITINTNAADS
flesinnnsmiugns 2,4-D 7918 2 uar 4 Falu
ATAANLLTNIL 2,4-D 0.61 WAL 0.30 NAANITH
ﬁifﬂﬁ‘ﬂ@ﬂ‘?yﬁu ANNANAL AIRENNAUNAINUANT
2,4-D i1 s uaz 7 Ju psaludnuFunng 2,4-D
‘Vlﬁlﬂﬂ’]\‘i@‘f;l ie9ann 2,4-D mu’mmummqmm
1lszannu 7 Su (Boivin et al,, 2005) LHuAEL
Vogue et al. (2004) I1EMIUI AN AEITA AT
2,4-D lugtres acid, diethylamine salt uLaz ester
luAudrnszanns 10 Ju u@nmnﬁﬂ”\iwudmgmﬂ
Aulinasianisgaduilszquas 2,4-D a1NEIU
Meftaul et al. (2020) Wﬁnmmiamsﬁmmzmﬁlw
fneang 2,4-D TAuiTeAusaty Tdud A
99U Fautunag fautunaauds nane neadu
39U uazwiten nudluRuRAETnaue Ry
8¢ N13AATU 2,4-D @:Lﬁu"ﬁuﬁ@ﬁﬂ?mmwﬂm
Ruwilen avgideanlafuazindnesnlosifniy
ANNHANNINARD AU (ATC) Tt FuNduviae
pIfueY 7.66 iafiius anunsngady 2,4-D e
58.31 \wofifus luanusfinunaetlugan (MAR)
Faflt BN
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Table 4 Correlation matrix (r) between quantities of microorganisms with quantities of 2,4-D-dimethylammonium and

soils properties.

pH (1:1)  OM CEC Sand Silt Clay Bacteria Fungi Actinomycetes 2,4-D
pH (1:1) 1.00
oM 0.48 1.00
CEC 0.27 0.80 1.00
Sand 0.1 -0.47 -0.77 1.00
Silt -0.56 -0.63  -0.40 -0.18 1.00
clay 0.19 0.77 0.94 -0.86  -0.34  1.00
Bacteria 0.05 0.12 0.03 019 -0.08 -0.14 1.00
Fungi 0.22 0.18 0.44 -0.33 -0.26 045 -0.59 1.00
Actinomycetes ~ -0.25 -0.17  -0.15  -0.02 032 -0.15 0.06 -0.04 1.00
2,4-D 0.05 0.50 0.48 -0.35  -0.27 047 0.50 -0.33 -0.12 1.00

Remarks: Values in bold are different from 0 with a significance level alpha=0.05 (n = 30).

OM = Organic matter; CEC = Cation exchange capacity
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Figure 1 Correlation of principal component analysis of quantities of microorganisms with quantities of 2,4-

D-dimethylammonium and soils properties.
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