Tap chi phén tich Héa, Ly va Sinh hoc - Tap 25, S6 2/2020

TAM SOAT CAC HOA CHAT BAO VE THUC VAT TRONG PAT RUQONG LUA
BI NGAP LUT O MIEN TRUNG VIET NAM

Pén toa soan 7-1-2020

Lé Truwong Giang, Trinh Thu Ha
Vien Hoa Hoc, Vién Han Lam Khoa Hoc va Cong Nghé Viét Nam
Dwong Thi Hanh
Viegn Cong nghé Moi truong, Vién Han Lam Khoa Hoc va Cong Nghé Viét Nam

SUMMARY
SCREENING PESTICIDES IN FLOODED PADDY SOIL IN CENTER VIETNAM

The use of pesticides in agricultural cultivation, particularly wet rice planting, has become an
inevitable tendency in recent years. For this reason, the uncontrolled utilization of these chemicals
leads to pollution of the pesticides in arable lands. Additionally, due to frequent storms and floods,
chemical dispersion and circulation have negative effects on the environment, organisms and human
health. The automatic identification and quantification system rely to gas chromatography database
coupled with mass spectrocopy (GC-MS) (AIQS-DB) has simple, fast and high-precision analysis
abilities, and thus the operation were used in this study. Up to 55 pesticides were observed in this
research study, mainly insecticides (isoprocarb — 528 ng/g, 3-Hydroxycarbofuran — 433 ng/g and
dimethametryn — 216 ng/g). This study reveals that the presence of mixtures of pesticide residues in
soils are the rule rather than the exception, indicating that environmental risk assessment procedures
should be adapted accordingly to minimize related risks to soil life and beyond. This information can
be used to implement monitoring programs for pesticide residues in soil and to trigger toxicity
assessments of mixtures of pesticide residues on a wider range of soil species in order to perform more
comprehensive and accurate risk assessments.

1. MO PAU 1 dién ra tir thang 8 dén thang 11 hang nim va
Canh tac lia nudc 1a nganh san xuit nong trung binh ¢6 bén con bao dién ra & Viét Nam
nghip chinh yéu 0 Viét Nam voi hon 46% héng nam [1].

dién tich dit canh tac nong nghiép dé phuc vu Viéc huy hoach vung canh tac ndng nghi€p
cho canh tac laa. Theo thong ké, c6 dén 80% chua hoan thién nén con ton tai hién trang cac
nguoi dan Viét Nam tham gia canh tac lua va canh ddng canh tic nho 1¢ xen k& véi cac khu
trong nhitng nim gan day, tong san lugng gao dan cu, do d6 nudc thai sinh hoat cac cac khu
dat duoc 12 45 triéu tAn. Tr d6 din dén nhu ciu dan cu thuong dugc xa truc tiép ra cac kénh
sir dung hoa chit canh tac nong nghiép khong rach tudi tiéu ma khong qua qué trinh xu ly
ngimg tang 1én qua cac nim. Cuy thé, ngoai trir [2]. Chinh diéu nay dan dén cac chit 6 nhiém
hoa chit nong nghiép dugc san xuit trong sinh hoat va canh tac nong nghiép phat tan vao
nuéce, hoa chit nong nghiép nhap khau cé gia moi truong nudc khi xay ra hién tugng ngap
tri khoang 500 triéu USD. Do vung khi hau lut [3]. Thanh phén chinh trong nuéc lut 1a cac
nhiét d6i gi6 mua, nén Viét Nam chiu anh chat rén lo ling, n6 chinh 14 tc nhan thuc day

hudng thuong xuyén cua bio. Cu thé, mua bao quéa trinh giai hap hoa chat bao vé thuc vat
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(HCBVTV) tich luy trong dat [4-6]. Khi dat
canh tdc bi ngap lut, cling nhu céac chit 6
nhiém hitu co dugce nha hap phuy tir trong cac
hat keo dat vao nudc lut. Day chinh 1a nguyén
nhan dan dén sy thay ddi tinh chat cia dat canh
tac cling nhu 12 nguyén nhan dan dén sy phat
tan HCBVTV vao mdi trudong, dong thoi co
kha nang 1am thay ddi tinh chit cac hop chit 6
nhiém dudi tic dong cia cic yéu t6 moi
treong. Phén tich sang loc cac chat 6 nhidm vi
luong hitu co sir dung Hé théng nhan dang va
dinh lugng tur dong vai co so dit liéu sdc ky khi
ghép nbi khdi phd (GC-MS) (AIQS-DB) duoc
4p dung dé phan tich dong thoi 940 hop chat
hitu co ban bay hoi (SVOCs) trong cic mau
moi truong . Phuong phap nay dugc nghién
ctru dé dénh gia ham lugng ctia cac hop chét 6
nhiém hiru co voi ham luong vét trong dat,
nudc va tram tich [2, 7-9]. Viéc AIQS-DB
duogc sir dung vi c6 kha nang tam soat da du
luong hoa chat 6 nhiém trong mot lan phan
tich ma ko can chit chuén, va qua trinh xu li
mau don gian [9].

Viéc xac dinh HCBVTYV trong dét canh tac lta
& Viét Nam da dugc tién hanh trong nhiing
nim gin day, tuy nhién, chu yéu 1a nhiing
nghién ctru nho 1é, ciing nhu chua c6 sy thong
nhat trong phuong phap phan tich. Pdng thoi,
dat c6 nén miu phirc tap chira nhiéu thanh
phan v6 co va hitu co nén viée chiét tach gip
nhiéu khé khan ciing nhu trai qua nhidu giai
doan trong qua trinh xur 1i. Hon thé, dat ngap
lut 1a mot déi tuong gén nhu chua dugc nghién
chu ¢ Viét Nam trong nhimg nim gan day.
Viéc sir dung phuong phap AIQS-DB dé phan
tich dat ngap lut 1a budc tién méi trong viée
tAm soat hop chat 6 nhiém hiru co néi chung,
ciing nhu HCBVTV noi riéng. Do d6, muc
dich chinh cta nghién ctru nay lam nhu lam rd
tinh trang 6 nhiém HCBVTV trong dat lua
trude va sau khi 10 Iut va xac dinh thanh phén
va muc do tip trung cua cc chat 6 nhiém. Két
qua cua nghién ctru ndy cung cdp mot birc
tranh toan dién vé cac chat 6 nhiém trong dét
trong lta bi ngdp lut gbp phan danh gia tac
dong moi trueong cua cac khu vuc bi ngap lut.
2. THUC NGHIEM
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2.1. Ho4 chit — Thiét bi

Hoa chat chuin HCBVTV (Mix 980
compounds, Sigma-Aldrich, St. Louis, MY),
ndi chuin Naginata IS mix 3 (Hayashi Pure
Osaka, Nhat Ban),
dichloromethane, hexane, NaCl (Wako Pure

Chemical, acetone,
Chemical, Osaka, Japan), cot chiét pha rin
Sep-Pak VAC 2 g/12 mL (Waters, Milford,
MA, My).

Hé thdng sic ki khi ghép ndi khdi phd (GC-
MS) (Shimadzu, Kyoto, Japan), may siéu am
Elma (Ptc), may lic Vortex (Velp, Y), éng ly
tam, va cac dung cu thuy tinh khac.

2.2. Thu thip miu dat

Hai dia diém, Thing Long (19°3524"N,
105°38'22"E) va Huong Toan (16°30'52"N,
107°32'12"E) ndgm & Thanh Hoéa va tinh Thira
Thién Hué, dugc chon cho nghién ctru nay.
Nhimg dia diém ndy nim ¢ mién trung Viét
Nam véi khi hau nhiét déi gié mua (nhiét do
trung binh hang nam va lugng mua hang nam
1an lugt 1a 24°C va 1700 mm, va 25°C va 2600
mm). Ca hai dia diém déu 1a nhiing ving dat
thdp thudong xuyén bi ngép lut trong mua mua.
Lua 14 cay trong chinh véi hai vy mua canh tac
hang nam, vu dong xuan (tir thang 1 dén thang
6) va vu hé thu (tir thang 6 dén thang 10).

Céc mau dat rudng trude khi lut duoc thu thap
trén rudng lua vao thang 6 va thang 7 nam
2012 tai Thanh Hoa va Hué. Sau khi 10 lut, cac
méu dit ruong duoc thu thap twong tng vio
thang 9 va thang 11 nam 2012. Dic diém canh
tac, didu kién thoi tiét, 1a lut trong qué trinh 1dy
mau da duoc trinh bay trong nghién ctru trudce
day cua chung t6i [3].

Téng cong c6 28 mau déat ruong laa (hinh 1)
duoc thu thap & ca hai vi tri, dat bé mat (0-15
cm) dugc ldy miu bang xéng thép khong gi.
Tai mdi vi tri ldy miu, miu dat dugc tron déu
va dong nhét truée khi dugc dong goi trong
gidy nhém. Cic miu dwoc van chuyén dén
phong thi nghiém trong cac thung da va gilr ¢
nhiét d6 -20°C cho dén khi phan tich.



Hinh 1. Vi tri cac diém ldy mau & Thanh Hoa
[TNol, TNo2, TNo3, TNo4, TNoS5, TNo6,
TNo7] va ¢ Hué [Nol, No2, No3, No4, NoS3,
No6, No7]

2.3. Phuong phap xir li miu
Méu sau khi dwoc thu thap vé& phong thi

L8

nghiém dugc phoi khd, nghién min va rdy qua
rdy 0,25 mm. Cac miu dit dugc thém chuin
dong hanh (gom 38 chuan dong hanh, 1 ug).
Sau d6, miu duogc tién hanh chiét siéu am véi
30 mL acetone trong 30 phut, ly tim vdi toc do
4000 vong/phut, dé yén 2 phit. Dich chiét phia
trén dugc chuyén vao binh thuy tinh co nip,
lap lai thao tac trén ba 1an. Dich chiét thu duge
tiép tuc dugc lam sach bang ky thuat chiét
long—long vé6i dung mobi dichloromethane
dugc bd sung thém 200 mL dung dich NaCl
5% dé hd trg cho viéc tach pha dung dich.
Dich chiét thu duge s& duge loai nude béng
Na,SO; khan. Sau d6 dugc ¢6 dic dén 2 mL va
chuyén doi sang dung méi n-hexane. Cudi
cung, 1 mL dich chiét duogc tai qua cOt chiét
pha ran silicagel Sep-Pak VAC va duoc rira
giai thanh 3 phan doan (phan doan 1: rira giai
bang 15 mL dung moi hexane, phan doan 2:
duoc rira giai bang 15 mL dung méi hexane
chtra 5% acetone, va phan doan 3: dugc rua
giai bang 15 mL dung moi hexane chira 30%
acetone. Sau khi loai bo dugc nén miu trong
ting phan doan, thé tich cua timg phan doan
dugce cd dic thanh 1 mL va duoc thém vao hdn
hop ndi chuin Naginata. Mau dwoc phan tich
trén GC-MS vé6i phan mém AIQS-DB.

2.4. Pidu kién GC-MS

Viée xac dinh cac HCBVTV trong nghién ctru
nay bi’mg cach s dung hé thiét bi GC-MS
duogc trang bi h¢ théng co sé dir liéu AIQS-DB
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v6i ché d9 ghi nhan tin hiéu tich hop giita quét
va ghi nhan chon loc ion (SIM-Scan). biéu
kién van hanh thiét bi duoc tién hanh nhu trong
nghién ctru cua Kadokami va cong su [7, 10].
HCBVTV duoc dinh luong bang ché do SIM
va phuong phap ndi chuan. Gidi han phat hién
cua phuong phap (MDL) cho cac HCBVTV
dugc udce tinh tir ty 1€ néng do6 (hoac ty 1€ trong
luong kho cua mau véi thé tich miu cudi
cung), va gidi han phat hién cia thiét bi (MDL)
ciia mot lan quét [11]. MDL cua HCBVTV
trong co so dir li€u 1a < 2 ng/g trong lugng kho
va SRM £ 0,02 ng/g trong lugng kho.

3. KET QUA

3.1. Ho so cac HCBVTYV trong dit rudng ¢
Thanh Hoéa va Hué

Nam muoi hai trong s6 457 loai thudc trir sau
trong co s& dir liéu da dugc phat hién. 20 loai
thudc trir sdu, 16 loai thudc diét co, 2 loai
thudc diét ndm va 4 loai thudc trir sdu khac da
dugc phat hién véi tan s phat hién trén 14%
v6i nong d6 dao dong tir 0,046 dén 1637
ng/Kg. Trong cac thudce trir sau hién dang dugc
su dung, thudc trir sdu duge phat hién thuong
xuyén nhat 1a pyrethrin2 (tdn xuét phat hién
trong mau 29-86%), isoprocarb (29-71%),
fenobucarb (24-71%), tiép theo la 3-
Hydroxycarbofuran 1 (29-57%), cac thudc trir
sau nay dugc phat hién & tn sb cao boi vi no
dang dugc su dung vai sb lugng 16n & Viét
Nam trong hoat dong canh tac lua [12, 13].
Hién tai, c6 1376 loai thubc trir sau va thude
diét ndm va 223 loai thubc diét co dang duoc
su dung tai thi truong Viét nam [14]. Tiéu thu
trung binh thudc trir sau cho lua 1a 3,34 kg/ha
mdi vu mua nam 2002 [15].

Muoi sau loai thude diét co da duoc phét hién
trong cdc mau dat rudng lha, trong do
dimethametryn 1a loai thube diét c¢6 duge phat
hién tin sut cao nhit (86,71%) voi ndng do
trung binh 13 6,31 va 5,77 pg/kg tai Thanh hoa
va Hué trude khi lut. Thude diét co metribuzin
DK va triclopyr dugc tim thdy & muic 86% va
57% v6i ndng do trung binh 1an luot 13 2,34 va
0,93 pg/kg tai Thanh hoa; trong khi d6 ¢ Hué
tn s6 phat hién cua cac thudc diét co nay la
thip (<30%).



Thubc diét nAm duoc st dung dé xir 1y hat
gidng lua trude khi gieo va phun 1én ruéng sau
khi gieo hat do d6 thudc diét nim dy kién s&
dat.
Triadimenol2 dugc phat hién trong 86% va

dugc phat hién trong cac mau
71% mau dit ruong dugc ldy tai Thanh hoa va
Hué voi néng d6 trung binh lan luot 14 21,6 va
16,8 ng/Kg. O Thanh hoa, céc loai thudc diét
nam dugc phat hién tan s6 cao 1a propamocarb
(86%), mefenoxam (71%), metalaxyl (57%) va
fenbuconazole (57%) v6i ndng do tuong ting 1a
1,45 pg/kg; 4,04 ng/ kg; 0,27 pg/kg va 0,05
ng/Kg. Nhitng loai thudc diét ndm nay ciing
duoc tim thdy trong cac miu nudce lut dugce lay
& Hué va Thanh hoa [3]. Tan s phat hién cua
céc thudce diét nAm duoc nhin théy la thép hon
(14-29%) & Hué ngoai trir biphenyl dwoc phat
hién trong cac miu (100%) véi nong do trung
binh 1,15 pg/Kg. Cac loai thudc trir siu khac
nhu tribufos dugc tim thdy véi tan sut cao
trong mau dit ¢ Thanh hoa (71%) va Hué
(57%) v6i ndng d6 trung binh lan luot 1a 7,32
va 1,73 pg/Kg.

Trong cac thudc trir sau hién dang dwoc sir
dung, loai thudc trir siu dwoc phat hién thudng
xuyén nhat trong dit ruéng & Thanh hoa va
Hué trudc khi ngép lut 1a pyrethrin-2 (86% va
29%) véi nong do trung binh 341 pg/Kg va
82,2 ug/Kg, tuwong Ung; tiép theo 1a 3-
hydroxycarbofuran-1 (Thanh hoéa: 57%; 20
ng/Kg va Hué: 57%; 81,2 ng/Kg). Fenobucarb
(71%; 1,35 pg/Kg) chi duge phat hién ¢ Hué
va la thudc trir sdu carbamate duy nhét trong
danh sach theo Quy dinh ky thuat qudc gia vé
du luong thudc trir sdu trong dat (QCVN
15:2008/BTNMT) ¢6 néng d6 trung binh 16n
hon mirc t6i da cho phép.

Hai thudc trir sdu trong danh sach bi cAm la
methamidophos, captafol, da dugc phat hién
v6i tan suat 1a 60% va 29% trong cac mau dat
trong lta trude khi Iyt & Thanh hoa va Hué véi
ndng d6 trung binh 1an luot 13 4,64 pg/Kg va
1,12 pg/Kg. Cac gia tri nay thap hon céac gia tri
gidi han dugc quy dinh theo Quy dinh k¥ thuét
qudc gia vé du luong thude trir sdu trong dat
(QCVN 15: 2008/BTNMT) (0,01 mg/Kg).
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Dichlorodiphenyltrichloroethane (DDT) da bi
cAm & Viét Nam tir hai thap ky , tuy nhién chat
chuyén héa cta ching van dugc phat hién
trong cac mau dat & ca hai dia diém nghién
ctru. Tan s phat hién ciia p, p’-DDD va o, p -
DDT dao dong tir 57% dén 71% & Thanh Hoa
va Hué, véi n(“)ng d6 dao dong tir 1,92 dén 2,88
ng/Kg. Cac gia tri phat hién nay khong vuot
qua gia tri nguong (0,0lmg /kg) cia QCVN
15: 2008/BTNMT. Su ton tai cua du lugng
DDT trong cac mau dt trong lta trong nghién
clru nay co 18 1a do viéc str dung bat hop phap
mot s6 thude trir sdu tai Viét Nam [16].

3.2. Tam soat HCBVTV & dét rugng Thanh
Hoa trudéc va sau lut

Tir hinh 2, ¢6 thé thdy dugc tinh trang 6 nhidm
HCBVTV trong dat dang bao dong. O thoi
diém trude khi lut, c6 thé théy duoc hoé chat
diét con trung 1a nguyén nhan 6 nhiém chinh &
cac dia diém khdo sit & Thanh Hod. Ham
luong trung binh 16n nhét ciia hoa chét diét con
trang ghi nhan duoc 1a 57,0 ng/g & dia diém
T7, 45 ng/g ¢ dia diém T4 va 40,5 ng/g ¢ dia
diém T6 va isoprocarb chinh 13 ho4 chét duoc
su dung chinh & khu vuc canh tac nay (ham
lugng isoprocarb 14n luot & cac dia diém trén 12
528 ng/g, 506 ng/g va 516 ng/g). Song song
d6, hoa chit diét c6 dong gép mot phan dang
ké vé tinh trang 6 nhiém dét canh tic ¢ khu
vuc nay. C6 thé thdy duoc ham luong trung
binh cuia ho4 chat diét c6 dao dong khoang 16
ng/g & ca 6 dia diém (ngoai trir diém T3) va
hoé chét diét c6 dimethametryn 14 loai hoa chat
diét co dong gop dén sy 6 nhidm nay (ham
lwong dimethametryn ghi nhan duoc cao nhat
1a 216 ng/g). Ngoai ra, anh hudng ciia hoa chat
diét nAm ciing nhu cac HCBVTV khac ciing
dong gop mot phan vao tinh trang 6 nhiém
chung cua dét canh tac.

Két qua tam soat HCBVTV trong dét sau khi
lut cho thiy sy thay d6i déang ké vé ham luong
clia cac nhom chét. Ham luong trung binh cua
ho4 chat diét con tring giam déng ké trong dat
v6i ham luong trung binh cao nhét ghi nhén tai
vi tri T4 dat gia tri 31,8 ng/g. Déng thoi, ham
luong trung binh ciia hoa chéat diét co giam
dang ké & tt ca cac vi tri khao sat. Nguoc lai,



ham lugng cic hod chit diét ndm trong dat
tang dang ké sau lut, dic biét & vi tri T2 (ham
luong trung binh ting tir 4,5 dén 34,6 ng/g) va
hoat chat imibenconazole dong gop su thay doi
dang ké nay (ham luong tai vi tri T2 ting tir 0
ng/g dén 374 ng/g & thoi diém trudc va sau
lut). Tir dy, c6 thé thdy dugc sy thay doi dang
ké vé thanh phan ciing nhu ham luong cua
ting nhom chat. Nguyén nhan dan dén sy thay
d6i nay 1a su thay dbi can bang giira hai quéa

Ham lugng trung binh cac nhom chat
trudce khi ngap 10 (ng/g)
Tl
60.0
50.0
T7 40.0 T2
30.0

T6

TS r4

—8—Diét sdu Diét co Diét ndm

Khac

—o—Diét sau

trinh gidi hap phu va hap phu cua cac hop chat
cling nhu sy khuéch tan cua hop chat tir moi
treong c6 ham lugng cao sang moi truong cod
ham luong thép hon, lam cho ham lugng
HCBVTV giam dang ké trong dat. Song song
d6, viéc di chuyén cac hop chéit theo dong
nudc ciling chinh 1a mdt nguyén nhan gay ra su
thay ddi o rét nay, cu thé 12 ham lugng cua
hoa chét diét con tring giam, hoa chat diét nAm
taing manh ¢ hai thoi diém trude va sau khi lut.

Ham lugng trung binh cua cac nhom chat
sau khi ngap 1t (ng/g)

I'l

T5 T4

Diét co Diét ndm Khac

Hinh 2: Ham lwong trung binh ciua hoa chat bdo vé thuc vt trong mau dat

o Thanh Hoa truoc va sau khi lut

3.3. TAm soat HCBVTV & Hué truéc va sau
khi ngip lut

Ham lwong HCBVTV ton du trong dit ¢ Hué
¢6 su thay d6i dang ké giira hai thoi diém trudc
va sau khi lut. Tr hinh 3, cac thanh phéan gay 6
nhiém truée khi lut chii yéu 1a hoa chat diét
cOn trung, nim, cac hod chat khac va hdu nhu
anh huong ciia hoa chét diét co dén su 6 nhiém
la khong dang ké. Cu thé, ham luong trung
binh cao nhét cia HCBVTV lan Iwot nhu sau:
diét con trung: 36,5 ng/g (vi tri T4 va hoa chat
6 nhiém chu yéu 1a 3-Hydroxycarbofuran véi
ham luong 433 ng/g), diét ndm: 18,7 ng/g (vi
tri T7 va hoa chit 6 nhiém chu yéu la
hymexazol v6i ham lugng 171 ng/g), hoa chat
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khac: 20 ng/g (vi tri T6 va hoa chit 6 nhidm
chu yéu 1a dicofol-deg voi ham lugng 57,3
ng/g).

Ham luwong HCBVTYV khi ngép lut c6 sy thay
ddi dang ké so voi thoi diém trude lut. Co su
chuyén dich manh mé& vé thanh phan 6 nhiém
trong khu vuc nghién ciru. Cu thé, ham lugng
trung binh ctia hoa chat diét con tring thay doi
tir 8,0 ng/g dén 98,6 ng/g & vi tri T2, hoa chat
diét nam ting tir 3,5 ng/g dén 40,0 ng/g, hoa
chat khac tir 0 ng/g ting dén 22,0 ng/g. Pdng
thoi, tr hinh 2, c¢6 thé thdy dugc chinh qua
trinh ngap lut da chuyén dich ham lugng
HCBVTV trong dét rudng & thoi diém trudce va
sau lut.



Ham lugng trung binh cac nhom chat
trude khi ngap 1a (ng/g)

I(Y

T5 T4

—o—Diét siu —e=Diét co Diét nim Khac

Ham lugng trung binh cua cac nhom chat
sau khi ngap 1a (ng/g)

I'l
50.0
40.0
30.0

20.0

100/
i 8

T6 T3

I's r4

—o—Diét siu —e=Diét co Diét nim Khac

Hinh 3. Ham luong trung binh cia hod chat bdo vé thuc vt trong mau dat & Hué trudc

va sau khi ngap li

3.4. Panh gia tinh trang 6 nhiém HCBVTV
6 hai vung khdo sat

Tir hinh 4, ¢6 thé thay dugc sy khac biét déng
ké vé& sy chuyén dich vé ham luong ciing nhu
thanh phan 6 nhiém HCBVTV giita Thanh Ho4
va Hué ¢ hai thoi diém trude va sau khi lut. O
thoi diém trudce khi lut, hoa chét diét con tring
van 1a thanh phan 6 nhidm chinh & ca hai dja
phuong, sau d6 1a hod chét diét co (Thanh
Ho4) va hoé chét khac (Hué). Tuy nhién, thanh
phan nay co su thay doi dang ké ddi véi mau

Ham lugng trung binh cac nhom chat
trudce khi ngap 1t (ng/g)

Diét sau

Khac Diét co

Diét nAm

~e—Thanh Hoa «—e=Hué

Khic

dat sau khi Iut. Co thé thay dugc sy suy giam
ham lwong trung binh cia hoa chat diét con
trung (35 ng/g giam xudng 15 ng/g) va hoa
chat diét co (10 ng/g giam xudng 1 ng/g) &
Thanh Hoa. Trong khi do, lai c6 su gia tang
manh mé& vé ham lugng ctia hoa chét diét cong
trung (10 ng/g ting 1én 15 ng/g) va hoa chat
khac (2 ng/g tang 1én 8 ng/g) & Hué. Tir day,
¢6 thé thdy dugc anh hudng cua muc nudce Iyt
dén sy phan tan cia hoa chit 6 nhiém trong
moi truong 1a rat 16n.
Ham luong trung binh cac nhom chét
sau khi ngap 1 (ng/g)

Diét sau

W

wn

0

5

5
3
N
3
~
2
1

Diét ¢é

Diét nAm

—e—Thanh Hoa «—e=Hué

Hinh 4. Sy thay déi vé ham lwong trung binh ciua hoa chdt béo vé thuc vdt trong dat & hai dia phwong

trudc va sau khi ngdp li
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4. KET LUAN

Nghién ctru d¢i mang lai phuong phép tam soat
trén dién rong 6 nhiém HCBVTV trong mau
dat trong lGa bi lut dau tién ¢ Viét Nam. Co
dén 55 hoa chét bao vé thuc vat duge nhan
dién trong phuong phép nghién ctru nay, chu
yéu ¢6 ngudn gdc tir hoat dong canh tic lua.
C6 sy thay d6i dang ké vé mirc d6 6 nhiém cua
HCBVTYV sau khi bi lut. Nhin chung, c6 su gia
tang dang ké vé ham lugng hoa chét diét nim
va hoa chét khac ¢ hai dia diém nghién ciru,
cling nhu sy giam sut dang ké cua hoé chit diét
¢on tring. Tir day co thé thdy dugc chinh nudc
lut 1am thay d6i qué trinh hap phy - giai hap
ciia cac HCBVTV trong dit ciing nhu la
nguyén nhan chinh dan dén sy phét tan cac hoa
chat 6 nhidm nay dén cac vung lan cén. Su
hién dién ciia chat gdy 6 nhiém trong dat canh
tac laa phu thudc vao cach thirc canh téc, tinh
trang sdu bénh cay trong, thoi gian ngap lut va
muc nudc lut. Dir li€u thu duge trong nghién
clru nay cung cép cai nhin tdng quan dau tién
vé tinh trang 6 nhiém hoa chat bao vé thuc vat
trong dét lta trude va sau khi lut & Viét Nam.
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