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Effects of Glyphosate and Paraquat Residues in Soil
on Germination and Seedling Growth of Rice
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Abstract: This study evaluated the germination of rice seed under soil contaminated with herbicide, glyphosate
and paraquat. Each of the herbicides was arranged in 2 x 5 factorial in CRD with three replications. The first
factor was application rates consisting of recommended rate and two times of recommended rate. Glyphosate
included 240 and 480 g (ai)/rai while paraquat was 82.6 and 165.6 g (ai)/rai. The second factor was the seeding
date at 3, 7, 14, 21 and 28 days after herbicide application. The results showed that the application rate and rice
seeding date after spraying both glyphosate and paraquat herbicides affect the percentage of germination,
shoot length and root length of rice. Glyphosate and paraquat herbicide application at two times the
recommended rate resulted in lower germination percentage, shoot length, and root length of rice than that of
the recommended rate. The percentage of germination at 21 days after glyphosate application at both rates
increased to 92 % compared to no glyphosate application, while the percentage of germination, shoot length,
and root length of rice at 28 days after applying at a rate of 240 g (ai)/rai were the same as with no glyphosate
application. For paraquat, seeding at 21 days after both rates of application resulted in the percentage of
germination, shoot length and root length being increased to 90 % compared with no paraquat application and
tends to increase when the soil is left for longer. This study concluded that the soil should be left at least 21 days
after glyphosate and paraquat application at both rates. Seeding before 21 days is not recommended,

especially at two times the recommended rate.

Keywords: Glyphosate, paraquat, residues, percentage of germination, shoot length, root length
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Table 1. Mean squares of two glyphosate rates and five seeding dates after glyphosate application for a

percentage of germination, shoot length and root length in rice

Source of Variation DF Germination (%) Shoot length (cm)  Root length (cm)
Replications 2 7.033 0.007 0.61
Rates (R) 1 440.83*** 1.97™ 0.01™
Seeding dates (SD) 4 959.92*** 0.53™ 28.36***
Rx SD 4 17.92"™ 0.75™ 0.39™
Error 18 10.99 0.76 0.19
CV (%) 4.60 5.94 4.15

ns= non significant difference, * and *** =significant difference at P < 0.05 and 0.001, respectively
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Figure 1. Effect of glyphosate application rates and seeding dates after application on percentage of

germination (a), shoot length (b) and root length (c) of Riceberry rice variety

433



M5A15NAT 38(3): 429 - 438 (2565)

ATINENIRNAY WUIN 8RTINI9lTuaY
Tulgnuaanuansldinasdenannaioaifuaeg
419 (Table 1) ‘Emﬂﬁmmfmmqﬁqﬁu@ﬁ 14.00 -
16.00 LIURALNAT ’Lummzﬁlmmu@Nﬁmmqu\i”]ﬁu
m;_ni‘ﬁ' 17.57 |IURLUAT

ANENIIIN WL BRI TLANFnaria
Tdnasan N8990 WAL ffuﬂqﬂﬁmnﬁmﬁu
fnaraminuananadeldadnAty (P <0.001)
(Table 1) Taawwuan ﬁmmuquﬁmmmw’m?{
14.50 U WednsldanstndasaRarialy
AINNENIIINAARY miﬂqnﬁ’ﬁfmﬁm@imﬁuﬁﬂ%
3-144u ﬁmmmqaﬁﬂﬁ?qﬁ'm A 8 LIuAums
(Figure 1c) LLﬁiLﬁ@ﬂ@'@ﬂﬁuﬁqﬁ 21 94 ANNYII9IN
dntwidu 12.00 wuRwns uazgegnluiudl 28
flAnuenasINWinAy 1350 ruRias FelndiAe
AUgAAILAN

WafduAnigean AINENIAAY LAY
AN 819910 U UN ARBIA I @aRARBIRY
NUNAfeRE UL RnUgn Inalianyinlfnisean
Fraauazrinliiaminuteanduluda i nanag
Uszunnd 28 wledidusm L‘ﬂmmmﬁwﬁﬁmsqmﬁﬁ
dalddmiunisean viale endosperm 224 %
aeAngE5uansinaliianis endosperm fanann
uunasenmsdrdydmsuieienlusyesGusy
(Helander et al., 2019) uivnisesfunelianunn
anuansEnuaInasinalnnls aanndaeany
Ansedamrasinaliimmioad i fiseaudn
ﬁﬁhm?iﬁﬁmaﬁ 47 §u (Vencill et al., 2002) waz
wasudraneluauldAdeudtesn (Epa, 1993)
Faunnniaesfuieliszazuii nianiunislésy
LASUARA A lutaananady mmimmqw%:umvl,n@-
Walumnuldisity

A1SNNARITWTNITIAIAA

wWedidusnisean wuda dneannsld dulgn
naInuans wardjduiussonsendnednanasld
uazdulgnuasnuans dnasdanlasidusniseen
1999190819 ATy (P < 0.001) (Table 2) Wudn

434

lﬂl = 6 & '8 I'ﬂl 6 @ &
NgaAruAnilafiiusniseanag 90 wlafidus
dl £ o o o A o v @ &
wWaldasniandananiliilasidusnisaananas
Tanuduasanlaasfunald 3 5u Ndmnsn 82.8
niuanseennna/ls vinliaausenanas 25 wasidust
dl a o dl 1l % o o o =
wWamauduanininlddnisldansnidadaing
W191A%8 5 1UIUZAERINT 165.6 nfnanseanys/ls
o ¥ =2 @ & r—'ll J a
M lFANIBNANA9DY 45 1 afiFus Welaesmn
Al 7 Fu e 2 el dmenaqnmsan lumneniy A
70 wWafiFuwsl IneanasangarIuAn 25 wafidus
WalaasAunald 14 aude 28 41 wuan n1sldans
719 2 ans e fidusiniseanldunnseiuway
all = @ |3 |al| o & [
At Taadidafidusniseaneyn 80 wWasfigus
A @ 4 dll = o
wraanas 10 Lwefidus Wanffauinauiuganaunn
(Figure 2a) udns Wi Afentaduasnian
SapNasiaduTane AN TNTuIa9819 7 Al
Fuusn ) aenAReItLURaUMEEINLAN MnNan
Fgngaadun 1 dudaiun1atanaunTnguds
ﬂ’]i\‘iﬂﬂm@\‘iu\l@mim (Egley and Williams, 1978) LI
wniinnsdaesfunieddnares annimaasdhae
14 5y fuduly poududulilnase e Fidus
nissan taelefidusinissanaasmandntiuesiu
Auaudulgnudsiuasunu Dawidnsenentian
prsBALHaag luAY 1INN91 1,000 414 (Ahrens et al.,
1994) wignvinanalalaauasuan Lmﬂﬁuﬁﬂrﬁu
LL@WLN@@Fﬂumu Taignunsninaeuneld faiu Al
mmmm@@ummqmumumqim REARETLGATE!
wqmmfmmwmnmwu@qnuwmmumum %N
HayniadfuwmiaanininliinisnnAnannn uas
avanayludiuntinaulszuin 1 -5 lURNAg
4 4 4 e om mma
Feaunsnidenasiaiilang ludulaifondqly
WesefjiiAnns (Amondham et al., 2006) T4aanAdes
FUN1INAae9ll 1Heeansad UV lnaanspanulu
NUINIIA%0A Lo TUTRE9 Y T La1 AU
Fugenalipuiuiwanasanlidanansenuse
N1999N2899719 AN lsaFeaun i Tn1InI1was
Tuarunaasalaniniaaadunisniuilnesiall
Fatiu 5NN unae lnaLAee i



narasRnsianITidlnalWiiauazwIs1AaninnAg
TuRusamssanuaznisiasaaulnuaifunandg

ANNENIATIA N WU TUUGNUAINUANT
funnsnafuiinasennuanngfueta g Aoy
(P <0.001) (Table 2) Wu31 ‘ﬁmmmuﬁmmmq
SFuWNGY 17.57 rufimns Weldansindndafia
yrlFAnsaa fuanas Tnanudn Wetlses iy
feldndamiuansindniaiia Auanad1f e
Funandwin T L‘WIN@]\T%‘LA (Figure 2b) Tnevaans
dnanlianuenaansuluyndulgnliuansaeiu
TSuR 3,7, 14, 21 UAY 28 WUF1 ARINENISRY
fiANd ey 1357, 15.26, 14.00, 15.48 WAz
16.04 [HURLNAT ATNATAL

AYINEN9IN WL Tulgnuaeanuans
wardjdunusianszndnednsnislduasdudgn
finasiaAnuesneenefiiud Aty (P < 0.001
uaz 0.05 AuaAU) (Table 2) Taawuan ﬁﬁ;mmuqu
flAnnE9sNWINTY 14.50 U wns Wenuans
fndnsaiainliauensnanas lnawuand 3, 7
uaz 14 41 AL 2e9RUNAIRgaT 8 - 10
URINAT %qﬁ@ﬂﬂdﬁfqmmuau 4-6 L IURINAT
Tuanued Ul 21 uay 28 NudN ANENIIINTES
ﬁuﬂﬁﬁqa‘-ﬁ?ulﬁhﬁuﬁmmu AN (Figure 2c) A1N
ANHUZAIINENIAFULATAIINLIIINNLAAS LT
Wi dudgnudinuansinasiananenaansulay
snNINNANERsNIs e wAeiulefidusinisean
A9AARDINLINUNAADIUBS Bandara et al. (1991) ‘7{
wudn lddnfiannududula vanddesmuiialdly

nssanaacuanldauegiudnsnnisldans us
2 . doy 4 < ve
Juatiuanld Wainszaznainislafuuas
ANN1T0ARAN T NTUIINAeR 6 (Lee et al.,
2003) easanUfisainisaanasiazeanisinlenlu
AuialpeqAuvatlazuauan (Huang et al, 2019)
AelFan nmaun lidunds 4ruaa9 radicle
JANAANNIAININAANAUAIUTIDY coleoptile
Fa1iu douaeasndudadiuansnisadinanay
AU lFINANNANIINARBIDNUINRIN1S A ST N T
g TiaNLARe 1 FuRn1:enuaTAINEN99IN
UINNTIAINEIIRNAU ADAARDINLINUNARD
9849 Maldani et al. (2021) iwL91 daUndn dawan
1% , ~ = a Ao
wazd19919 HAdnnenasnanas iwelgnlunund
msldinalamuaznisiatenludnsngandngms
WUz
Aj’ 2~ 1 = £ £
ANINUNAADIL LA IF NI Daws 1
asniaadang inatnmanazni s A2an eI
d?j 2 o a a v =K v 1
49U usidnataasanuaziasyiute b Dawddnla
Weauwindunsld it asnansane wium oy
JIUNARBNURN Puttha and Oupkeaw (2017) ﬁwud’]
NU31, NU47 WAz Teum 1 arunseanuaziasoyiauls
Teluaunludeu lnalwems waznwi31A8MaNNNIg
WA R 600 WAL 400 Haaan3/An 80 ans/ls
ssz = v v v a o Z d’/
¢ G o ndulnapseiunimaaneluasail
warn1rdansAuneldda nsnannansEnUUa
ansnnandanananAeluAuAan1s9anaa9919 te

Table 2. Mean squares of two paraquat rates and five seeding dates after paraquat application for a

percentage of germination, shoot length and root length in rice

Source of Variation DF Germination (%) Shoot length (cm)  Root length (cm)
Replications 2 1.433 0.53 1.41
Rates (R) 1 246.53*** 0.01™ 0.85™
Seeding dates (SD) 4 607.03*** 6.69*** 32.89***
Rx SD 4 120.03*** 0.23" 2.09*
Error 18 3.66 0.48 0.38
CV (%) 2.53 4.67 5.56

ns= non significant difference, * and *** =significant difference at P < 0.05 and 0.001, respectively
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Figure 2. Effect of paraquat application rates and seeding dates after application on percentage of

germination (a), shoot length (b) and root length (c) of Riceberry rice variety
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