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ABSTRACT

Multiple applications of the herbicide glyphosate each year are now common in
many agricultural systems worldwide. Although a body of literature exists on the
impacts of single label rate or high application rates on soil functionality, a paucity of
data exists on the more realistic effect of repeated application to soil. This study
investigated the effects of repeated glyphosate (as RoundupCT®) application on
substrate-induced respiration (SIR) in three contrasting agricultural soils. The influence
of soil characteristics in observing effects was highlighted with the light-texture Tenosol
showing changes to SIR following RoundupCT® treatment, while the clay Vertosol and
loamy Chromosol, showed no significant effects on SIR or function. In the Tenosol,
monthly exposure of the soil to label rate doses (2.93 mg kg!) of RoundupCT®
significantly altered patterns of SIR compared to control soil not previously exposed to
RoundupCT® by reducing mineralisation of glucose and arabinose.
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I. DAT VAN BE ngai rg‘ing glyphosate c¢6 thé anh hudng

xau deén churc nang cua vi sinh vat trong

Glyphosate 13 thudc diét co dugc sir
dung phd bién trén thé gisi do chi phi
thap va hiéu qua cao. Viéc s dung
glyphosate di ting gan 15 lan ké tir khi
n6 dugc gidi thi€u vao nam 1996
(Benbrook, 2016). Glyphosate trc ché 5-
enolpyruvylshikimate-3-phosphate synthase
(EPSPS), mot loai enzyme tham gia trong
chu trinh shikimate tong hop axit amin
duoc sir dung boi nhiéu vi khuan trong
dat (Helander et al., 2012; MC Zabaloy
et al., 2008), diéu nay lam nguoi ta lo
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dat (Rose et al., 2016).

Chtic nang cua vi sinh vat trong dat
dong vai tro quan trong trong viéc phéan
huy chat hitu co, ludn chuyén chit dinh
dudng va ngéan chan mam bénh, va do dé
n6 c6 vai tro thiét yéu ddi véi cac hé
théng canh tac bén vimg. Mot trong céc
phép do duoc ap dung phd bién vé sy da
dang chirc ning cta vi sinh vét trong dat
1 qué trinh ho hip thong qua mot sd cac
chat nén, duoc xem nhu cac chi thi doc
tinh sinh thai (Nannipieri va c{ng su,
2002). Panh gia chirc nang ho hap 1a theo
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doi qua trinh giai phéng CO; tur dat sau
khi bd sung mot sd chat nén cacbon, cho
thay kha nang chuyén hoa cac chat hiru co
trong dét (Konopka et al., 1998). Mot
phan tich tong hop gan day gom 30
nghién ctu cho thidy cac liéu don
glyphosate sir dung & nong do dong ruong
(<10 mg kg!) thuong it tic dong dén ho
hap ctia dat (Nguyen B. D. et al., 2016).

Nhitng anh huong cua viéc bon
glyphosaet lip lai it dugc biét dén mic
du xu huéng sir dung nay ngiy cang phd
bién (Benbrook, 2016). Hon nira, rat it
nhiing nghién ctru danh gia anh hudong
cua vi¢c sur dung lap lai glyphosate trong
thoi gian dai d6i voi chtrc nang vi sinh
vat dat.

II. VAT LIEU VA PHUONG PHAP
2.1. Vit li¢u thi nghiém

Nghién ctru duogc thyc hién gém 3
nhém dit Tenosol, Chromosol va
Vertosol, dugc thu thap trén ba ving nong
nghiép khac nhau & Uc, ¢6 cac dic diém
vat 1y va tinh chit hoa hoc khac nhau
(Isbell, 1997). Cac mau dat dugc thu thap
& tang dat mat (200 mm). Dit duoc phoi
kho khong khi va qua sang (<2,0 mm)
trude khi bé tri thi nghiém.

RoundupCT® ¢6 chta 450g L'
glyphosate dugc cho vao dit. Dung dich
géc RoundupCT® (1,4g glyphosate L)
pha vai nude khir ion (DI) dugc cho vao
dat dat duoc ty 1& 2,93 mg glyphosate kg!
dat cho mdi lan cung cap. Piéu nay tuong
duong voi 2,2 kg glyphosate ha!, gia sir
ty trong khoi dat kho 1a 1,5 g cm? va do
sau trung binh ciia glyphosate ¢ thé tham
nhép vao dat 1a 50 mm (EEC, 2007; Silva
etal.,2018).

2.2. Thiét ké thi nghiém

Thi nghiém thuc hién gém ba loai dit
duge 0 voi RoundupCT® (c6 chira thanh
phan hoat tinh glyphosate) O cac muc do
khac nhau trong thoi gian 9 thang. Nam
(05) cong thue gom: ddi ching (khong
cung cap RoundupCT®), bd sung
RoundupCT® hang thang (10 lan) b6 sung
RoundupCT® hang quy (4 lan), bd sung
RoundupCT® vao ngay dau tién (01 1an) va
b6 sung RoundupCT® vao ngay cudi cung
(01 1an), mdi cong thirc gdm 4 lan lap lai.

Pat dugc cho vao cac lo thiy tinh co
duong kinh 63 mm va cao 80 mm. Pat
dugc lap day dén 50 mm va do am dat
duoc duy tri & mic 40% kha nang gil
nuée cua dat (WHC). Sau d6, dung dich
gbc RoundupCT® hodc nudc di khu ion
duoc thém vao dé dua dit dén d6 am 80%
kha ning giit nuéc cua dat. Ké tiép, dat
dugc 0 9 thang trong phong tbi & 25°C vai
mot lich trinh cung cdp bd sung
RoundupCT® mdi thang va mdi 3 thang.
b6 am cua dit duoc kiém tra sau mdi 14
ngdy bang cach can céc lo thuy tinh ¢
dat dé tinh toan ra luong nude can bo sung
dé duy tri d6 am ctia dat & 80% WHC.

2.3. Danh gia chirc ning hé hip cong
dong vi sinh vat sau thoi gian 9 thang

Sau giai doan U, cac mau dat duogc
phan tich dé danh gia mtc do ho hép cia
vi sinh vat trong dat bang phuong phap
MicroRespTM (Campbell va cong su,
2003). Luong CO» giai phong ra tur dat
thong qua viéc st dung cac chat nén
cacbon phd bién trong méi trudng dat nhur
(arabinose, glucose, axit malic, N-
acetylglucosamine, axit oxalic, proline va
serine). Cac bang gel dugc str dung dé hap
thu CO3, sau d6 chung dugc cho vao may
do (BMG Ilabtech FLUOstar Omega,
Ortenberg, Puc) dé xac dinh ham luong
CO: duoc giai phong ra tir dat.

399



Nguyén Binh Duy va ctv.

2.4. Phan tich dir liéu

Tat ca dit liéu dugc xu 1y thong ké
bang phin mém ngdén ngir Rv.3.1.1
(R-Development-Core-Team, 2014). Trudc
tién, bo dir liéu dugc phan tich theo mo
hinh phan tng da bién v6i cac cong thirc
st dung glyphosate trén nhitng loai dat
khac nhau. Phan tich thanh phan chinh
(Principal Components Analysis - PCA)

I1I. KET QUA NGHIEN CUrU

Plotindiv

(1}
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duoc st dung nhu mdt ky thuét phé bién
dé phan tich tap dir liéu da bién, trong d6
mdt s6 bién dinh lugng phu thudc tuong
quan v6i nhau dugc trich xudt va mo ta
nhu mot tap hop cac bién truc giao mai
dugc goi 1a thanh phan chinh (Abdi and
Williams, 2010). ANOVA va HSD ciing
dugc st dung dé danh gia phan tmg chirc
ning ho hap d6i véi cac cong thie xur 1y
glyphosate.
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Hinh 1. Anh hwéng caa glyphosate str dung Iap lai dén chirc nang hé hap
trén ba nhém dat khac nhau. (T1, T2): Chirc nang hé hap trong Tenosol;
(C1, C2): chirc nang hé hap trong Chromosol; (V1, V2): chirc nang hé hap trong Vertosol.
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Céc ky hiéu tir G1 d&én G5 dai dién
cho s6 14n lap lai riéng 1¢ & mdi cong thirc
st dung glyphosate khac nhau. Hinh elip
thé hién giéi han muc do tin cay 95% cua
mdi cong thirc sir dung glyphosate.

Phan tich thanh phan chinh (PCA) cho
thdy chtrc ning ho héap trong dat Vertosol
va Chromosol khong thay d6i ddng ké khi
cung cip RoundupCT® lap lai, va ching
dugc ching minh bang cac hinh elip
chéng chéo nhau véi do tin cdy 95%
(Hinh 1V va 1C). Ngugc lai,
RoundupCT® bon lap lai 10 lan, trong thoi
gian 9 thang di thay doi dang ké dén chirc
nang ho hap vi sinh vat trong dat Tenosol.

Tuy nhién, s6 1an bon Idp lai it hon khong
anh huong dang ké dén chirc niang ho hap
vi sinh vét trong nhom dat nay.

Trong phan tich don bién cho thay
chtrc nang ho hip (cong thirc ddi chimg)
trong Tenosol giam dang ké (P < 0,05)
(Bang 1) ddi v6i hau hét cac cong thic co
sit dung RoundupCT®. Tuy nhién, ho hap
khong bi anh huong khi chi st dung mot
liéu RoundupCT® duy nhét trude khi 1.
Qua trinh hdé hip c6 sir dung chat nén
cacbon (arabinose va glucose) thap hon
dang ké o nghiém thirc 10 lan bon lap lai
s0 voi cong thirc ddi chtng (P> 0,05).

Bing 1. Anh hwong RoundupCT® dén chivc ning hé hdp trong dit Tenosol

Nghiém thirc (mg kg™)

1 dose 1 dose

4 doses 10 doses

subsct;;ates (200:1::;) (start) (end) (monthly)  (quarterly) T:'s‘eDy P-value
(2.93 mg) (2.93 mg) (11.72 mg) (29.3 mg)

Déi chirng 0.078 @ 0.066 2 0.060 © 0.063° 0.062 ® 0.014 0.002
Ara 0.1922 0.176 2 0.166 2 0.177 0.157° 0.029  0.015
Glc 0.268 @ 0.251 2 0.236 % 0.239 3 0.223° 0.040  0.032
malA 0.073 @ 0.074 2 0.069 @ 0.068 2 0.067 @ 0.013 0.451
Nag 0.161°2 0.1422 0.157 @ 0.1452 0.1322 0.032  0.090
Oxa 0.0712 0.066 @ 0.066 @ 0.0682 0.0652 0.010  0.535
Pro 0.1182 0.095 2 0.1012 0.1002 0.106 @ 0.024  0.075
Ser 0.075¢@ 0.0752 0.072@ 0.0752 0.074 @ 0.013 0.953

Dit liéu trong bang dai dién cho gia tri
trung binh vé toc do giai phong CO; trong
bén 1an lap lai (ug CO»-C/g/h). Cac gia tri
c6 cac chir cai di kém viét gibng nhau
trong cung mot hang thé hién khong khac
biét co y nghia thdng ké & mirc P <0,05.

Ky hi¢u: Abbreviations: Ara -
Arabinose; Glc - Glucose; MalA - Malic

acid; Nag - N-acetylglucosamine; Oxa -
Oxalic acid; Pro - Proline; Ser - Serine.

IV. THAO LUAN

Str dung RoundupCT® ldp lai khong
anh huong déang ké dén chirc ning ho hap
vi sinh vat trong dat Vertosol hodc
Chromosol. Tuy nhién, RoundupCT® c6
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anh huong dang ké dén chtrc nang ho hap
trong nhém dat Tenosol, dic biét & cong
thirc st dung RoundupCT® lap lai 10 lan
(2,2 kg ha'' / 1an) trong thoi gian 9 thang.
Céc nghiém thtc khac, nhan dugc lugng
twong duong tir 12 mg glyphosate kg-! try
xudng khong anh huong dén chirc ning ho
hap. Két qua nay cho thdy su twong dong
v6i nhimg phat hién truée ddy, ring nong
d6 dudi 10 mg kg ndi chung khong ¢6 anh
hudng dang ké dén chirc ning ho hap cua vi
sinh vat trong dat (Nguyen et al., 2016).

Phan tich don bién cho thay rang
trong truong hop khong co chat nén C bo
sung vao Tenosol (tirc chi cung cap nudc),
cac cong thirc sa dung mot lidu
RoundupCT® duy nhit vao cubi thi
nghiém, cong thirc 4 lidu va 10 lidu lap lai
déu din dén ho hép thap hon dang ké (P
<0,05) so voi cong thic khong st dung
RoundupCT®. Su khoang héa ciia chét
nén arabinose va glucose ciing giam
xudng khi Tenosol nhan 10 liéu
RoundupCT® trong sudt 9 thang, nhung
khong c6 su khac biét dang ké nao duogc
phat hién & hau hét cac truong hop khac.
Mot nghién ciru trude d6 ciing chi ra ring
chtic ning ho hap tir dat sau khi s dung
glyphosate tir hai, ba va bdn lan déu thap
hon dang ké so voi mot lan s dung
(Andrea va cong su, 2003).

Hart va Brookes (1996) phat hién ra
rang glyphosate tich liiy hang nim trong
sudt 19 nam, khong 1am thay doi qua trinh
khoang hoa C so véi dat dbi chimg khong
duoc xu ly glyphosate. Trong thi nghiém
nay, viéc su dung glyphosate 1ap lai voi
khung thoi gian ngan hon (mdi 4 tudn mot
lan) va Andrea et al., (2003) mdi 2 tuan
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mot 1an, so voi sir dung glyphosate hang
nam dugc mé ta boi Hart va Brookes
(1996), co thé tao ra ap luc chon loc 16n
hon trén quén thé vi sinh vat dé tao ra su
chuyén dich chitc ning. Tuy nhién, theo
Lancaster va cdng su (2009), viéc st dung
glyphosate 1ap di l1ap lai c6 thé tac dong
nhiéu dén cong dong vi sinh vat trong dét
hon 1a viéc st dung glyphosate don 1¢. Co
thé hinh dung rang glyphosate dugc bon
hang nim hoan toan bi phan hiy trude lan
bon sau, trong khi viéc su dung hang
thang va thuc té cir sau 2 tudn nhu bao céo
ctia (Andrea va cong sy, 2003) co thé din
dén tich tu dan dan cac chat ton du, do d6
lam nghiém trong thém cac tic dong tiém
tang d6i v6i quan thé vi sinh vat trong dat.

V. KET LUAN

Viéc st dung RoundupCT® véi 10
lan lap lai trong thoi gian 9 thang di tao
ra nhimng thay doi dang ké vé chuc ning
h6 hip dugc quan sat thiy trong nhom
dat cat Tenosol. Diéu nay cho thiy, ddi
voi dat co it chat hitu co va hoat dong vi
sinh vét thap thi kha ning phuc hoi dat
rat kém sau khi sir dung glyphosate. Tuy
nhién, viéc stt dung RoundupCT® véi 10
lan 1ap lai theo ty 1¢ ghi trén nhin trong
thoi gian 9 thang, trong thuc té ciing rat
hiém khi xay ra. Viéc xu 1y glyphosate
lap lai 4 lidu trong 9 thang thyuc té hon
nhung khong gay ra nhiing thay doi dang
ké dén chirc nang hoé hép trong bt ky
loai dat nao. Piéu nay cho thay rang, theo
thuc tién ndng nghiép hién nay, tac dong
ctia viéc sir dung glyphosate lap lai dbi
v6i chic niang ho hap cia vi sinh vat
trong dét rat it.
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