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TOM TAT

Nghién ctru nay nham xac dinh mttc d6 ton luu chlorpyrifos ethyl, carbosulfan trong nuéc mat va
dat & viing dé bao khép kin ctia tinh An Giang, noi canh tac lda 3 vu. Mau nuéc va dat/bun day
duoc thu & ruong lua, kénh noi ddng va kenh chinh & cac thoi diém 25, 47, 60 ngay sau khi sa cho
phan tich chlorpyrifos ethyl va carbosulfan. Péi véi mau nuwéc, mau & rudong duoc thu & thoi diém
4 gi¢ sau khi phun thudc; mau & kénh noi dong va kénh chinh duoc thu & thoi diém 3 ngay sau
khi phun thudc. Déi véi mau dat/bun day, mau & rudong, kénh noi dong va keénh chinh duoc thu &
thoi diém 3 ngay sau khi phun thudc. Két qua cho thay, cé su ton luu chlorpyrifos ethyl trong
nuoc (4,1 - 39,4 ng/L) va dat/bun day (0,16 - 3,3 mg/kg) & thoi diém 60 ngay sau khi sa khi nong
dan c6 phun thudc chira chlorpyrifos ethyl; trong khi khong c6 sur ton Iteu chlorpyrifos ethyl trong
nuoc va dat/bun day & thoi diém 25 va 47 ngay sau khi sa khi nong dan phun thuéc khong co
chtta chlorpyrifos ethyl. Du lugng chlorpyrifos ethyl trong nuéc & ruéng cé xu hudng cao hon co
v nghia so véi nudc & kénh noi déng va kénh chinh. Daéi véi carbosulfan, khong co su ton luu
carbosulfan trong nudc va dat/bun day & tat ca thoi diém thu mau khi nong dan co6 hoic khong co
phun thuéc chtta carbosulfan. Nghién cttu da phat hién su ton du chlorpyrifos ethyl trong nuoc va
dat & viing san xudt lta 3 vu, do d6 can nghién cttu tiép vé anh hudng ctia chlorpyrifos ethyl dén
su phét trién ctia cac loai thity sinh vat trén ruong lda.

Tt khoa: Carbosulfan, chlorpyrifos ethyl, ton ru, hoa chat néng nghiép, thuoc trir su.

1. AT VAN BE

Tinh An Giang 1a noi c6 dién tich san xuat lua
kh4 16n & dong bang song Ctu Long (PBSCL),
chiém 11,9% dién tich & DPBSCL nam 2022 [1].
Truoc day, dé tang san luong lua va dam bao an
toan cho nguoi dan vung 14, tinh An Giang da xay
dung cac cong trinh dé bao khép kin [2]. Huyén
Cho Moi, tinh An Giang da xay dung dé bao khép
kin trén co s& du an Nam Vam Nao vao nam 2009,
hoan thanh va duwa vao st dung vao cudi nam 2015
[3]. Viéc canh tac lua 3 vu trong ving dé bao khép
kin tiém 4n 6 nhiém méi truong dat va nudc boi
thudc bao vé thuc vat (BVTV) do it c6 su trao déi
nudc gitra trong vung dé bao véi bén ngoai [4], [5].
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Khao sat thong qua phong van nguoi dan nam
2018 & vung san xuat Iua 3 vu tai huyén Cho Méi
cho thdy, cac nhom thudc triazole, 1an hitu co va
ctc téng hop duoc nguoi dan st dung phd bién.
Hoat chat chlorpyrifos ethyl va carbosulfan duoc
nong dan tin dung do tinh luvu dan manh, dac tri
sau, beénh khang thudc. Chlorpyrifos ethyl va
carbosulfan thuoc nhém doc II va 1a loai hoa chat
trit sau lan hitu co dugc biét c6 tiém 4n gay hai cho
moi truong va stic khée con nguoi [6], nén can
nghién cttu ton luu trong moi truong.

Van dé dat ra la chlorpyrifos ethyl va
carbosulfan c6 ton luu trong nuodc va dat & cac
thay vuc (& ruong va kénh) noi canh tac lda tham
canh ¢ vung de bao khép kin hay khong? Dé tra loi
cau hoéi nay, nghién ctu vé ton du chlorpyrifos
ethyl va carbosulfan trong nuwdc mat va dit & ving
deé bao khép kin huyén Cho Méi, tinh An Giang da
duoc thuc hién. Két qud nghién ctru cung cip
thong tin khoa hoc vé tadc dong tiéu cuc cta st
dung thuéc BVTV trong san xuit lda 3 vu trong
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ving dé bao khép kin doi véi moi truong nuéc va  Cac mau duoc thu tai xa Hoa Binh, 1a khu vuc

dat. trong lua 3 vu trong ving dé bao khép kin thugc
2. PHUDNG PHAP NGHIEN CUU huyén Cho Moi, tinh An Giang (Hinh 1).
2.1. Thoi gian va dia diém thu mau 221 Vi tri, so hrong, tin suat thoi diém thu
. i mau

Mau nudc va dat/bun day duoc thu & 3 loai
thity vuc gom: Ruong, kénh noi dong (kénh cap va
tieu truc tiép voi ruong, & trong hé théng de bao
khép kin) va kénh chinh (kénh cap va tiéu nuodc
voi kénh noi dong, & ngoai hé thong dé bao khép

& kin). O’ méi thiy vuc, miu nudc va dit duoc thu &
Hinh 1. Ban d6 xa Hoa Binh, 3 ruong, 3 kénh noi dong va 1 kenh chinh (Hinh

huyén Ch‘:’ Méi, tinh AI} Gi’a.ng i 2. O mbi ruong, kénh noi déng hodc kenh chinh,
2;2' ?huqrng phap thu va phan tich mau nuéc 1,3, nuec va ddt duoc thu & 3 vi tri, sau d6 mau
va dat/bun day cta 3 vi tri duoc tron lai thanh mot mau cho phan

Mau nuéc va dat da duoc thu vao vu lua hé -
thu tir thang 3 nam 2020 dén thang 6 nam 2020.

Hinh 2. Vi tri thu mau nuéc va d4t/biin day & ruong, kénh noi dong va kénh chinh

Ghi chu: Hinh 2a - 1, 2, 3 14 cdc vi tri thu mau ¢ rudng 1 (R1); 4, 5, 6 14 cdc vi tri thu mau ¢ ruong 2
R2); 7, 8 914 cdc vi tri thu mau 6 ruong 3 (R3). Hinh 2b - 1, 2, 3 13 cdc vi tri thu mau ¢ kénh noi dong 1
(K1), 4, 5, 6 14 cdc vi tri thu mau ¢ kénh noi dong 2 (K2); 7, 8, 914 cdc vi tri thu mau & kénh noi dong 3
(K3). Hinh 2c - 1, 2, 3 14 cdc vi tri thu mau ¢ kénh chinh vi tri 1 (KC1), 4, 5, 6 Ia cdc vi tri thu mau ¢ kénh
chinh vi tri 2 (KC2); 7, 8, 914 cdc vj tri thu mau ¢ kénh chinh vi tri 3 (KC3).

Tan suat thu mau trén ruong lda duoc thé hien  phun thudc ciia 3 ho giong nhau 1a vao budi sang
& bang 1. Ba ho da sit dung cung loai thuoc dé ctia ngay phun thudc.
phun cho lta & cac thoi diém thu mau. Thoi gian

Bang 1. Cac loai thudc da duoc st dung vao cac thoi diém thu mau

Dot thu mau | Tén thuéc | Hoat chat Liéu luong Ghi chu
bot 1 Sulfaron | Carbosulfan | Bang chidan |Thoi gian nay lda bi bénh béi sau duc
(25 NSKS) 250 EC 200 g/L than, sau cuon 14 nén nong dan da phun
Sulfaron 250 EC
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Dot 2 Marshal | Carbosulfan | Bang chi dan |Thoi gian nay lda bi bénh dao 6n nén nong
(47 NSKS) 200 g/L dan da phun Marshal
bot 3 Vitashield | Chlorpyrifos | Cao hon chi |Thoi gian nay lda bi bénh béi ray nau nén
(60 NSKS) | Gold 600 | ethyl 545 g/L | dan (khoang |nong dan da phun Vitashield Gold 600 EC
EC 1,5 1an)

Ghi chii: NSKS Ia ngdy sau khi sa

Thoi diém thu mau nuéc: (1) O ruong, mau
dugc thu vao buéi chiéu, sau khoang 4 gio phun
thudc c6 chira chlorpyrifos ethyl hodc carbosulfan;
(2) O kenh noi déng va kenh chinh, mau duoc thu
& thoi diém sau 3 ngay phun thudc, vi tai thoi diém
nay nuéc & cac ruong duoc tiéu ra kénh noi dong.
Dboi voi mau dat/bun day & ruong, kénh noi dong
va kenh chinh, mau duoc thu & thoi diém sau 3
ngay phun thudc.

2.2.2. Cdch thu va bdo qudn mau

Déi voi mau nudc, nudc mat dugc thu & do sau
5 — 10 cm. Trén cac kenh noi dong va kenh chinh,
mau nudc dugc thu & 3 diém, gom: Diém th nhat
tai noi tiép nhan nguoén nudc tir ruong hoac kénh
ndi dong, diém tha hai va tht ba lan luot cach
diém thir nhat vé bén trai va bén phai & khoang
cach 100 — 500 m. Mau nuéc cho phan tich
chlorpyrifos ethyl va carbosulfan dugc trix trong
chai thiy tinh 1 L va nap chai c6 16p teflon nham
tranh tiép xuc gitta mau va nap nhua. D6i véi mau

dat/bun ddy, stt dung gau ekman dé thu mau dén
d6 sau khoang 20 cm.

Mau nuoc va dat/bun day duoc trix lanh tam
thoi tai hién truong va chuyén vé phong thi
nghiém trong ngay. Mau duoc trit trong diéu kién -
20°C trong ta dong trong khoang 12 gio trudc khi
duoc phan tich.

2.2.3. Phuong phap phan tich mau

Ton du chlorpyrifos ethyl va carbosulfan trong
nuodc va dat/bun day duoc phan tich theo phuong
phap CASE.CT.0051 va CASE.SK.0096 tuwong tng
tai Trung tAm Phan tich Thi nghiém thanh pho Ho
Chi Minh. Cac phuong phap phan tich cho céac chi
tieu do dan dién (EC), pH va chat hitu co (CHC)
ctia dat/bun day duoc mo ta & bang 2. Cac chi tieu
nhiét d6 va pH trong nuéc duoc do tai hién truong,
st dung may do TOA DKK HM-31P (Nhat Ban);
EC duoc do bing may TOA DKK CM-31P (Nhat
Ban).

Bang 2. Phuong phép phan tich cic chi tiéu ly hoa dat/bun day

Chi tieu Don vi Phuong phap phan tich
pH Ly trich bang nuoc cat, ti le 1: 5 (dat/nuéc) (TCVN 6650: 2000) [7]
EC mS/cm Ly trich bang nudc cat, tilé 1: 5 (d4t/nuoc) (TCVN 5979: 2007) [8]
CHC % Phuong phap chudn d6 Walkley-Black [9]

2.3. Phuong phép xtt Iy s6 liéu

Phan mém IBM SPSS Statistics 20 duoc st
dung dé xtt ly thong ké mo tad va kiém dinh
Duncan trong phan tich One-way ANOVA (sau khi
kiém tra phuong sai dong nhat) dé so sanh gia tri
trung binh nhiét ¢, pH va EC ctia nuéc, pH, EC va
CHC cuta dat/bun day va du luong chlorpyrifos
ethyl va carbosulfan gitta ruéng laa va cac thiy vuc
thu mau va gitra cac thoi diém thu mau.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Mot s6 yéu t6 ly — hoa nuoc miit

3.1.1. Nhi¢t do

Nhiét do nudc & ruong, kénh noi déng va kénh
chinh 1an luot 1a 29,9 + 0,4°C, 30,9 + 0,9°C, 30,8 +
0,9°C (Bang 3). Nhiét do c6 anh hudéng rat 16n dén
du luong thusec BVTV trong moi truong nudc. O
nhiét do cao, thuéc BVIV c6 xu huéng bay hoi
nhanh hon so voi & nhiét do thap [10]. Nhu vay,
voi két qua khao sat nhiét do trung binh gitra
ruong lua, kénh noi dong va kenh chinh cao vao
khoang 30°C nén nhiét do c6 thé anh hudng dén
st phan hty nhanh chlorpyrifos ethyl va
carbosulfan & vung nghién ctu.
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Bang 3. Su bién dong nhiét d9, pH va EC nuéc & chc thiy vic va thoi gian thu mau

- TR . Vi tri thu mau
Chi tiéu moi truong Giai doan R K KC

Nhiét do 25 NSKS 30,2 + 0,2 32,0 +021% 30,8 + 0,3%
(OC) ' 47 NSKS 29,9 +0,3*™ 30,3 +0,1% 29,9 +0.2%

60 NSKS 29,5 +0,.2™ 30,5 + 0,2 31,7 +£0,2%

25 NSKS 7,36 + 0,10 7,45 +0,10™ 7,46 + 0,06™
pH 47 NSKS 7,21 +0,07™ 6,95 £ 0,07% 6,86 + 0,08
60 NSKS 7,21 +0,08™ 6,98 +0,11% 6,83 +£0,01%
BC 25 NSKS 0,31+ 0,02™ 0,29 + 0,02 0,27 +0,03™
(S/em) 47 NSKS 0,24 + 0,03™ 0,23 +0,01* 0,24+ 0,01™
60 NSKS 0,28 + 0,03 0,31+0,01™ 0,30 = 0,01™

Ghi chu: Trong mdi chi tiéu, cdc gid tri trong cung mot cot co chir cai alphabet (a, b, ¢) giong nhau;
céc gid tri trong cung mot hang co chir cdi alphabet (x, y, z) giong nhau thé hién sur khac biét khong co y

nghia ¢ miic 5% (p > 0,05; Duncan).
312 pH

pH nudc & ruong, kenh noi déng va kenh
chinh 1an luot 12 7,26 + 0,09, 7,13 + 0,28, 7,05 + 0,36
(Bang 3). Gia tri pH anh huéng dén su phan hay
thuéc BVTV trong moéi truong nudc. Su phan hay
chlropyrifos cang nhanh khi pH cang 16n (7,5). Gia
tri DTy, (thoi gian ban phan hiay) & 25°C & pH 8 va
7 lan luot 1a 1,5 ngay va 100 ngay [11]. Nguoc lai,
doi voi carbosulfan, sy phan hdy cang nhanh khi
pH cang thap. Carbosulfan c6 kha nang phan hay
nhanh trong nudc, dé bi phan huy thanh
carbofuran véi pH<7 [12]. Gia tri DT, & 25°C & pH
4, 6, 7 1an luot 1a < 1 gio, 22 giv va 7,6 ngay. Do do,
pH nuéc & mot s6 thoi diém & cac thiay vuc thu
mau c6 gia tri 1on hon 7 (pH = 7,36 clia nudc
ruong, pH = 7,45 ctia nuéc & kénh noi déng, pH =
7,46 cta nuoc & kénh chinh vao thoi diém 25
NSKS - bang 3) c6 thé danh hudng dén sy phan hay
nhanh ctia chlropyrifos ethyl. Nguoc lai, pH nuéc
& mot s6 thoi diém & cac thay vuc thu mau cé gia
tri nho hon 7 (pH = 6,95 va pH = 6,98 ctia nudc &
keénh noi déng & thoi diém lan luot 47 NSKS va 60
NSKS, pH = 6,83 va pH = 6,86 ctia nudéc & kénh
chinh 14n luot & thoi diém 60 NSKS va 47 NSKS -
bang 3) c6 thé 4nh huong dén sy phan hiy nhanh
cua carbosulfan.

3.13 EC

EC nuéc & ruong, kénh noi dong va kenh
chinh 1an luot 1a 0,28 + 0,04 mS/cm, 0,28 + 0,04

mS/cm, 0,27 + 0,03 mS/cm (Bang 3). Cé rat it
nghién ctru vé moi lien he gitra gia tri EC voi kha
nang phan hiy cta thuéc BVTV trong moi truong
nudc. Gia tri EC noéi lén sw nhiéu hay it cac ion
trong nudc. Daéi voi chlorpyrifos, khi trong nudc co
ham lwong cao cac kim loai nhu dong thi
chlorpyrifos sé bi thiay phin nhanh. Theo
Litchfield (2003) [13], gia tri EC < 0,5 mS/cm it co
kha nang anh hudéng dén tinh chat cta thudc trie
sau. EC nudc & cac thiy vuc thu mau déu nhé hon
0,5 mS/cm c6 thé it anh hudong dén tinh chat cta
chlopysifos ethyl va carbosulfan trong nuéc & ving
nghién ctu.

3.2. Mot sd yéu t6 Iy — hoa dat/bun day

321 pH

pH dat/bun day & ruong, kénh noi dong va
kénh chinh lan luot 1a 5,24 + 0,28, 5,64 + 0,21, 6,12
+ 0,08. Nhin chung, su khac biét gia tri pH gitta
cac thoi diém khac nhau & cung mot thiy vuc 1a
khong c6 y nghia, ngoai trit pH & ruong lua & thoi
diém 47 NSKS nho hon c6 y nghia so voi thoi diém
25 NSKS va 60 NSKS (Bang 4). Tuy nhién, pH
dat/bun day trung binh c6 khuynh huéng ting
dan tir ruong lua dén kenh noi dong va kénh chinh
(Bang 4).

Nhu da thao luan & trén, su phin hay chaa
chlropyrifos cang cham khi pH cang nhé [11].
Nguoc lai, sy phan hiy cta carbosulfan cang
nhanh khi pH cang thap [12]. pH dat/bun day & tat
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ca cac diém thu mau cé gia tri nhé hon 7 nén cé
thé khong lam cho chlropyrifos ethyl phan hay
nhanh trong dat/bun day. Nguoc lai, pH dat/bun

day co thé anh huong dén sy phan hiy nhanh cta
carbosulfan, dac biét & trén ruong lua voi dat co
pH <5,5.

Bang 4. Céac thong s6 chi tiéu mdi trieong trong dat qua céc giai doan phét trién clia cay lia

, Vi tri thu ma
Chi tiéu Giai doan L fhad
R K KC
25 NSKS 525+0,15* 5,71 +0,22% 6,21 + 0,08
pH 47 NSKS 4,95+ 0,01™ 5,41 +0,28Y 6,09 + 0,18%
60 NSKS 5,31 +0,14% 5,81 +0,15Y 6,06 + 0,09
EC 25 NSKS 0,30 + 0,02% 1,14 +0,09* 1,26 +0,10*
47 NSKS 0,19 + 0,04™ 1,14 +0,18% 0,87 + 0,05
(mS/cm) 60 NSKS 0,23 + 0,04™ 1,21 +£0,04% 0,96 + 0,14%
CHC 25 NSSK 6,25+ 0,57% 4,06+ 1,26™ 3,30 = 0,06™
% 47 NSSK 5,98 +0,37% 3,49 + 0,62 3,34 + 0,24
0,

60 NSKS 5,61 +0,59% 4,54 + 0,49 2,93 + 0,24

Ghi chu: Cho méi chi tiéu, cdc chir cdi a, b, ¢ giong nhau trong cung mot cot thé hién sur khic biét
khong co y nghia ¢ muitc 5% (p > 0,05), cdc chir cdi x, y, z giong nhau trong cung mot hang thé hién sur

khéc biét khong co y nghia ¢ miic 5% (p > 0,05).

322 EC

EC dat/bun day & ruong, kénh noi déng va
kénh chinh lan luot 1a 0,24 + 0,06 mS/cm, 1,20 +
0,06 mS/cm va 1,03 £ 0,20 mS/cm. Nhin chung, sy
khac biet vé EC dat/bun day trung binh giita cac
dot thu mau khong c6 y nghia, ngoai trit & thoi
diém 25 NSKS & ruong va kénh chinh (Bang 4).
EC trong bun day & kénh noi dong c6 khuynh
huéng cao hon so v6i kénh chinh va thap nhat 1a
dat ruong (p<0,05) (ngoai trir & thoi diém 25 NSKS
cho kénh noi déng va keénh chinh) (Bang 4). EC
dat & ruong cé thé it anh hudng dén tinh chat cta
chlopysifos ethyl va carbosulfan vi EC dat nhé hon
0,5 mS/cm; trong khi EC bun day & kénh noi dong
va kénh chinh c6 thé anh huéng dén tinh chat caa
chlopysifos ethyl va carbosulfan vi EC bun day lon
hon hon 0,5 mS/cm.

3.2.3. Chat hinu co

CHC dat/bun day & ruong, kénh noi dong va
kénh chinh lan luot 1a 5,95 £ 0,32%, 4,03 + 0,53%,
3,19 + 0,23%. Nhin chung, trong ciing mét thiy vuc
si khac biet CHC giita cac dot thu mau khong co y
nghia, ngoai trit dot 60 NSKS & kénh chinh. CHC
ctia dat & ruong lta cao hon so véi kénh noi dong
va kénh chinh; sy khac biét CHC gitta kénh noi
dong va kenh chinh 1a khong c6 y nghia (trix & thoi

diém 60 NSKS, CHC bun day giita kénh noi dong
cao hon kénh chinh) (Bang 4). CHC dat ruong cao
hon kénh noi dong va kénh chinh cé thé duoc giai
thich 1a do su dong gop CHC tir cac bd phan ctaa
lua cho dat ¢ ruong. Ham lugng chat hitu co co
kha nang tao phuc véi thuoec BVTV; vi vay dat cé
ham luwong chat hitu co cang cao thi kha nang hip
phu thudéc BVTV ctia dat cang cao [14].

3.3. Du luong cac hoat chat chlorpyrifos ethyl
va carbosulfan trong nuéc

331 Du Iluong chlorpyrifos ethyl vi

carbosulfan trong nudc ¢ ruong lia

Két qua du luong chlorpyrifos ethyl va
carbosulfan trong nudc & cac ruong duoc thé hién
& bang 5. Khao sat da phat hién du luwong
chlorpyrifos ethyl & giai doan cay lda 60 NSKS voi
gia tri dao dong twr 24,5 - 39,4 pug/L (30,3 + 8,0
png/L), trong khi khong phat hién du luong
chlorpyrifos ethyl trong nuéc & ruong vao thoi
diém 25 NSKS va 47 NSKS. O thoi diém 60 NSKS,
nong dan phun thuéc chia chlorpyrifos ethyl cao
hon chi dan khoang 1,5 1an va két qua 1a phat hién
ton du chlorpyrifos ethyl trong nudc, trong khi
khong phat hién ton du chlorpyrifos ethyl trong
nudc khi nong dan phun thudéc chira chlorpyrifos
ethyl v6i ham luong dung theo chi dan & thoi diém
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25NSKS va 47NSKS. Tén du cacbosulfan trong mau khi nguoi dan phun thudc chita cacbosulfan
nudc & ruong khong duoc phat hien & 3 dot thu  voi liéu luong dung nhu chi dan.

Bing 5. Du lugng chlorpyrifos ethyl va carbosulfan trong nuéce trén ruéng laa

Dot 1 (25 NSKS) Dot 2 (47 NSKS) Dot 3 (60 NSKS)
Tén hoat chat pg/L pg/L ng/L
R1 R2 R3 R1 R2 R3 R1 R2 R3
Chlorpyrifos ethyl| KPH | KPH | KPH KPH KPH | KPH | 269 | 245 | 394
Carbosulfan KPH | KPH | KPH KPH KPH | KPH | KPH | KPH | KPH

Ghi chu: R1: Rudng 1; R2: Rudng 2; R3: Rudng 3; KPH: Khong phat hién; nguong phat hién:

Chlorpyrifos ethyl = 0,01 ug/L,; carbosulfan =0,05 ug/L.

332 Dw luong chlorpyrifos ethyl va
carbosulfan trong nudc ¢ kénh noi dong

Khao sat chi phat hién du lugng chlorpyrifos
ethyl & dot thu mau thit ba, véi gi tri dao dong tir
4,1-9,0 pg/L (6,9 + 2,5 pg/L), trong khi duw luong
chlorpyrifos ethyl trong nuéc & kénh noi dong vao
thoi diém 25 NSKS va 47 NSKS khong duoc phat
hién (Bang 6). Tén du cacbosulfan trong nuéc &
kénh noi déng khong dugc phat hién & 3 dot thu
mau (Bang 6). Kénh noi dong 1a noi truc tiép tiép
nhin nudc tiéu tr cac ruong nén khi khong phat
hién chlorpyrifos ethyl va carbosulfan trong nudéc

o ruong lua thi khéng phat hién chlorpyrifos ethyl
va carbosulfan trong nuéc & kénh noi dong 1a phu
hop. O dot thu miu thtt 3, c¢6 su phat hién
chlorpyrifos ethyl trong nuéc & ruong laa va cing
c6 su phat hién chlorpyrifos ethyl trong nuéc &
kénh noi déng. Diéu nay cho thdy, sau 3 ngay
phun thuéc chlorpyrifos ethyl van con tén luu
trong nudc & trén ruong lua. Nudc & ruong co chira
chlorpyrifos ethyl duoc tiéu ra ngoai kénh noi
déng va dugc thu miu nén da phat hién
chlorpyrifos ethyl trong nudc & kénh noi dong.

Bang 6. Du luong chlorpyrifos ethyl va carbosulfan trong nudc trén kénh noi dong

bot 1 (25 NSKS) Dot 2 (47 NSKS) Dot 3 (60 NSKS)
Tén hoat chat ng/L ng/L ng/L
K1 K2 K3 K1 K2 K3 K1 K2 K3
Chlorpyrifos ethyl KPH KPH KPH KPH KPH KPH 4,1 7,6 9,0
Carbosulfan KPH KPH | KPH | KPH | KPH | KPH | KPH | KPH | KPH

Ghi chu: K1: Kénh noi dong 1; K2: kénh noi dong 2: K3: Kénh noi dong 3: KPH: Khong phat hién;
nguong phat hién: Chlorpyrifos ethyl = 0,01 ng/L; carbosulfan =0,05 ug/L.

333 Du luong chlorpyrifos ethyl vi

carbosulfan trong nuoc ¢ kénh chinh

Tuong tw nhue két qua du lugng chlorpyrifos
ethyl va carbosulfan trong nudc & rudéng va kénh
noi déng, du luong chlorpyrifos ethyl & kénh chinh
chi duoc phat hién & dot thu mau tha 3, voi gia tri
dao dong tr 8,2 - 14,5 ug/L (11,6 = 3,2 pg/L),
trong khi du lugng chlorpyrifos ethyl & kénh chinh
vao thoi diém 25 NSKS va 47 NSKS khong dugc
phat hién (Bang 7). Ton du cacbosulfan trong
nudc & kénh chinh khéng dugc phat hién trong 3
dot thu mau.
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Kénh chinh nhan nudc tiéu tir kénh noi dong,
phat hién hay khong phat hién ton du thusc BVITV
phu thudc vao phat hién hay khong phat hién ton
du thuéc BVIV & kénh noi dong. Chlorpyrifos
ethyl trong nudc & kénh chinh chi duoc phat hién
vao dot thu mau tht 3 clung véi su phat hién
chlorpyrifos ethyl trong nuéc & kénh noi déng vao
dot thu mau nay. Chlorpyrifos ethyl va carbosulfan
trong nudéc & kénh chinh khong duoc phat hién
vao cac dot ma chlorpyrifos ethyl va carbosulfan
trong nudc & kenh noi dong ciing khong duoc phat
hién.
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Bang 7. Du luong chlorpyrifos ethyl va carbosulfan trong nuéc & kénh chinh

Dot 1 (25 NSKS) Dot 2 (47 NSKS) Dot 3 (60 NSKS)
Teén hoat chat ng/L ng/L ng/L
KC1 KC2 KC3 KC1 KC2 KC3 KC1 | KC2 | KC3
Chlorpyrifos ethyl | KPH KPH | KPH | KPH | KPH | KPH 8,2 12,0 | 14,5
Carbosulfan KPH | KPH | KPH | KPH | KPH | KPH | KPH | KPH | KPH

Ghi chu: KCI1: Kénh chinh 1; KC2: Kénh chinh 2: KC3: Kénh chinh 3: MDL: Nguong phat hién cua
phuong phiap Method Detection Limit; KPH: Khong phat hién; nguong phat hién: Chlorpyrifos ethyl =

0,01 ng/L; carbosulfan =0,05 ug/L.

3.3.4. Bién dong dw Iirong chlorpyrifos ethyl va
carbosulfan trong nudc

- Sy bién dong thudc BVTV theo thoi gian
(gitta cac dot thu mau):

O thoi diém 25 NSKS va 47 NSKS, 3 h khong
phun thudc chita hoat chat chlorpyrifos ethyl nén
khong phat hién du lwong chlorpyrifos ethyl trong
nudc & rudéng lua vao cac giai doan nay. O thoi
diém 60 NSKS, 3 ho da phun Vitashield Gold 600
EC c6 chta chlorpyrifos ethyl dé trir bénh cho lua
va giai doan nay da phat hién du luong
chlorpyrifos ethyl trong nuéc & ruong. Diéu nay
cho thdy, viéc stt dung thudc c6 chita chlorpyrifos
ethyl v6i ham luong 545 g/L va phun voéi liéu
lwong cao hon chi dan dan dén nguy co ton du
chlorpyrifos ethyl trong nuwéc mat (& rudng va cac
kénh).

Déi voi carbosulfan, carbosulfan, khong duoc
phat hién mic dua c6 phun thudc cé6 chia
carbosulfan & dot thu mau thtt nhat va th¢ hai.
Carbosulfan bi phan hiy nhanh trong nuéc va rat
dé phan hay khi pH < 7 (pKa = 3,15) [12]. Do do,
c6 thé voi nong do hoat chat khong cao (200 g/L)
va kha nang bi phan hily nhanh trong nuéc (pH &
cac thiy vuc < 7,3) thi tén du cta carbosulfan
trong nudc la rat thidp sau mot thoi gian phun
thuéc, dan dén khong phat hién du luwong
carbosulfan trong nuéc sau khoang 4 gio phun
thudc & viing nghién ctru.

- Sy bién dong thuéc BVTV theo khong gian
(gitra cac thay vuc thu mau):

Két qua cho thdy, du luong chlorpyrifos ethyl
trong nuédc & ruéng lua cao hon c6 y nghia so véi
du luong chlorpyrifos ethyl trong nuéc & kénh noi
dong va keénh chinh; trong khi sy khac biét du
lwong chlorpyrifos ethyl trong nuéc & kénh noi
déng va kénh chinh 1a khong c6 y nghia (Bang 8).
Du luong chlorpyrifos ethyl trong nuéc & kénh noi
déng va kénh chinh thdp hon so véi du luong
chlorpyrifos ethyl trong nuéc & ruéng lua duoc giai
thich 1a do da c6 su pha loang chlorpyrifos ethyl
trong nudc & kénh noi dong va kénh chinh sau khi
nudce tir ruong (co téon du chlorpyrifos ethyl) chay
ra kénh noi dong va kénh chinh.

Ruong lda nhan truc tiép du luong thudc
BVTV tir qua trinh phun nén du luong thudc trong
nudc 1a cao nhat. Theo Jaeken va Debaer (2005)
[15], du luong thudc BVTV trong ruong lua chiém
ttr 40 - 90% téng luong thuoc st dung. Tén du
thudc trong nuéc trén kénh noi dong va kénh
chinh 13 do c6 lan truyén thudc tr ruong lua.
Trong diéu kién binh thudng, ty 1é lan truyén 1a 5%
lwong thudc stt dung va tang 20 - 30% vao mua mua
[15]. Kénh chinh va kénh noi dong khao sat cé luu
luong nuoc 16n da pha loang du luong thudc trong
nuéc; két qua 1a ton du thuéc BVTV thap hon so
v6i trén rudng laa.

Bang 8. Bién dong du luong chlorpyrifos ethyl trong nudc theo loai hinh thiy viec & dot thu miu thie 3

Hoat chat Vit
] Ruong Kenh n¢i dong Keénh chinh
Chlorpyrifos ethyl (ug/L) 30,27 + 8,00° 6,90 + 2,52" 11,57 £ 3,17

Ghi chi: S6 liéu diroc trinh bay dang trung binh + do léch chudn, n=3. Gid tri trung binh gitta cdc cot
Vo1 ky tir giong nhau (a, b, c) khdc biét khong co y nghia thong ké 5% qua phép thiy Duncan.
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Cac nghién ctu trueoc day vé doc cép tinh cta
chlorpyrifos ethyl doi voi ca cho thay, LC50-96 gio
d6i voi Lepomis macrochirus 1a 3,3 pg/L,
Oncorhynchus mykiss 1a 3,0 pg/L, Lctalurus
punctatus 1a 13,4 pg/L, Gambusia affinis 1a 0,30
ng/L [16]. Do do, nong do chlorpyrifos ethyl phat
hién trong nudc tir 4,1 - 39,4 pg/L c6 nguy co anh
huong dén sy séng clia cac loai ca trong thiy vuec.
Vi vay, can nghién ctu thém vé anh hudng cda
chlorpyrifos ethyl doi véi cac loai c4 song trén
rudéng laa & DPBSCL.

3.4. Du luong cac hoat chat chlorpyrifos ethyl
va carbosulfan trong dat/blin day

341 Du luong chlorpyrifos ethyl vi
carbosulfan trong dat ruong lia

Két qua du luong chlorpyrifos ethyl va
carbosulfan trong dat & cac ruong duoc thé hién &
bang 9. Tén du cacbosulfan trong dit & rudng
khong duoc phat hién trong 3 dot thu mau. Khao
sat cho thdy, da phat hién du luong chlorpyrifos
ethyl & giai doan cay lua 60 NSKS véi gia tri dao
dong tir 0,16 - 1,00 mg/kg (0,52 + 0,43 mg/kg),
trong khi khong phat hién duoc du luong
chlorpyrifos ethyl trong dat & ruong vao thoi diém
25 NSKS va 47 NSKS.

Bang 9. Du luong chlorpyrifos ethyl va carbosulfan trong dat trén ruong laa

Dot 1 (25 NSKS) Dot 2 (47 NSKS) Dot 3 (60 NSKS)
Teén hoat chat mg/kg mg/kg mg/kg
R1 R2 R3 R1 R2 R3 R1 R2 R3
Chlorpyrifos ethyl KPH KPH KPH KPH KPH KPH 1,0 0,16 0,41
Carbosulfan KPH KPH KPH KPH KPH KPH KPH KPH KPH

Ghi chu: RI: ruong 1; R2: Rudng 2; R3: Ruong 3; KPH: Khéng phat hién; nguong phat hién:
Chlorpyrifos ethyl = 0,01 mg/kg; carbosulfan =0,05 mg/kg.

342 Du Iluong chlorpyrifos ethyl vi
carbosulfan trong bun ddy ¢ kénh noi dong

Két qua bang 10 cho thay, khong phat hién
duoc 2 hoat chat chlorpyrifos ethyl va carbosulfan
trong bun day & kenh noi dong trong ca 3 thoi
diém thu mau. Khong phat hién du luong
chlorpyrifos ethyl trong bun day & dot thu mau tha

nhat va thi hai, c6 thé duoc ly gidi 1a do khong cé
st phat hién du luong chlorpyrifos ethyl trong
nudc & cac thoi diém thu mau nay. Riéng & dot thu
mau tht ba, khong phat hien du lwvgng chlorpyrifos
ethyl trong bun day & kénh noi dong do chua duoc
xac dinh.

Bang 10. Du liong chlorpyrifos ethyl va carbosulfan trong dat trén kénh noi dong

bot 1 (25 NSKS) Dot 2 (47 NSKS) Dot 3 (60 NSKS)
Teén hoat chat mg/kg mg/kg mg/kg
K1 K2 K3 K1 K2 K3 K1 K2 K3
Chlorpyrifos ethyl | KPH KPH | KPH | KPH | KPH | KPH | KPH | KPH | KPH
Carbosulfan KPH KPH | KPH | KPH | KPH | KPH | KPH | KPH | KPH

Ghi chu: K1: Kénh noi dong 1; K2: kénh noi dong 2: K3: Kénh noi dong 3: KPH: Khong phat hién;
nguong phat hién: Chlorpyrifos ethyl = 0,01 ug/L; carbosulfan =0,05 ug/L.

343 Du Iluong chlorpyrifos ethyl vi
carbosulfan trong bun ddy trén kénh chinh

Két qua du luong chlorpyrifos ethyl va
carbosulfan trong bun day ¢ cac kénh chinh duoc
thé hién & bang 11. Du luong chlorpyrifos ethyl
trong bun day & kénh chinh chi duoc phat hién &
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dot thu mau tha ba véi gia tri dao dong tir 1,50 -
3,30 mg/kg (2,20 + 0,96 mg/kg). Nguyén nhan la
do du lwong chlorpyrifos ethyl & kénh chinh vao 2
thoi diém 25 NSKS va 47 NSKS khong duoc phat
hién. Ton du cacbosulfan trong bun day & kénh
chinh khong duoc phat hién trong 3 dot thu mau.
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Bang 11. Du luong chlorpyrifos ethyl va carbosulfan trong dat trén kénh chinh

Dot 1 (25 NSKS) Dot 2 (47 NSKS) Dot 3 (60 NSKS)
Tén hoat chat mg/kg mg/kg mg/kg
KC1 KC2 KC3 KC1 KC2 KC3 KC1 KC2 KC3
Chlorpyrifos ethyl KPH KPH | KPH | KPH | KPH | KPH 1,50 1,80 3,30
Carbosulfan KPH | KPH | KPH | KPH | KPH | KPH | KPH | KPH | KPH

Ghi chi: KCI1: Kénh chinh 1; KC2: Kénh chinh 2; KC3: Kénh chinh 3: MDL: Nguong phat hién cua
phuong phdap Method Detection Limit; KPH: Khong phat hién; nguong phat hién: Chlorpyrifos ethyl =

0,01 ug/L; carbosulfan =0,05 ng/L.

3.4.4. Bién dong dur hrong thuoc BVITV trong
dat, bun ddy

- Bién dong theo thoi gian (giita cac dot thu
mau):

Su tén luwu thuoc BVTV trong dat 1a két qua
clia qua trinh tich tu thuéc BVTV theo thoi gian
qua co ché hip phu thuéc BVTIV trong dat.
Chlorpyrifos ethyl c6 DT50 khoang 60 - 100 ngay
nén phan gidi cham trong dat [17]. Chlorpyrifos
ethyl c6 kha nang hap phu hoan toan vao dat do c6
chi so6 K,. (hé s6 hap phu) kha cao, dao dong tir
652 L/kg doi voi dat it chat hitu co (1,35% chat hiru
co) dén 30.381 L/kg voi dat giau hiru co (3,41%
carbon hitu co) [18]. O dot thu mau tht ba, cac ho
da phun thudc co chta chlorpyrifos ethyl nén
chlorpyrifos ethyl da duwoc hap phu trong dat/bun
day. Thoi gian thu mau dat/bun day 1a 3 ngay sau
khi phun, vi vay chlorpyrifos ethyl van con tén luu
trong dat nén du luong chlorpyrifos ethyl da duoc
phat hién & 14n thu mau tha ba & ruong lua. O dot
thu mau thtr nhat va the hai, cac ho khong phun

thudéc co6 chita chlorpyrifos ethyl nén chlorpyrifos
ethyl da khong duoc tich liy trong dat/bun day.

- Bién dong theo khong gian (gitra cac thiay
vuc):

Két qua cho thay, du luong chlorpyrifos ethyl
trong dat & ruong lua thap hon cé y nghia so voi
chlorpyrifos ethyl trong bun diy & kénh chinh
(Bang 12). Khong giong nhu su ton du thudc
BVTYV trong nudc chi vao cac giai doan phun thudc
BVTV (sau d6 thay d6i do su trao déi nuoc), su ton
du thuéc BVTV trong dat/bun day cé s tich liy
thuéc BVTV theo thoi gian (thudc BVTV duoc hap
phu trong dat). Nghia 13, két qua du luong thudc
BVTV trong dat c6 thé khong cé6 mdi tuong quan
voi du luong thuoc BVTV trong nudc & mot thoi
diém nhat dinh nao d6. Diéu nay cho thdy, du
lwong cao chlorpyrifos ethyl trong dat/bun day &
kenh chinh c6 thé da duoc tich liy tir nhiéu nguén
nudc chira chlorpyrifos ethyl & cac thoi diém khac
ma khong chi tir nguén nudc chira chlorpyrifos
ethyl & cac rudong da khao sat.

Bang 12. Bién dong du luwong chlorpyrifos ethyl va carbosulfan trong dat,
tram tich theo loai hinh thity viec

. Vi tri
Hoat chat .
Ruong Kénh n¢i dong | Kénh chinh
Chlorpyrifos ethyl | 0,52 +0,43 KPH 2,20 + 0,96"

Ghi chi: SO liéu dwroc trinh bay dang trung binh + do léch chudn, n=3. Gif tri trung binh giita cdc cot
voi ky tir giong nhau (a, b, ¢) khac biét khong co y nghia thong ké 5% qua phép thir Duncan.

4. KET LUAN VA KIEN NGHI
4.1. Két luan

Két qua khao sat chlorpyrifos ethyl va
carbosulfan trong nudc va dat/bun day & ving san
xuat lua 3 vu trong hé thong de bao khép kin ctia

64

huyén Cho Méi cho thay, chi c6 su ton luu duw
lwong chlorpyrifos ethyl trong nuéc & rudng va
kénh & thoi diém nong dan phun thudc cé hoat
chat chlorpyrifos ethyl cao hon chi dan khoang 1,5
lan. Du luong chlorpyrifos ethyl trong nuoc &
rudng c6 xu huoéng cao hon so véi nudc & kénh.
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Du lugng chlorpyrifos ethyl trong dat/bun day &
rudong va kénh chinh ciing dugc phat hién & thoi
diém phat hién c6 du luong chlorpyrifos ethyl
trong nudc. Su ton du carbosulfan trong nudc va
dat/bun day khong duoc phat hién ké ca thoi diém
nguoi dan phun thudc c6 chira carbosulfan & viing
nghién cttu khi nguoi dan phun thuéc cé chira
carbosulfan v6i liéu lugng dung nhu chi dan. Két
qua nghién cttu cho thdy, nguoi dan khong nén
phun thuéc BVTV chita hoat chat chlorpyrifos
ethyl cao hon huong dan trén bao bi.

4.2. Kién nghi

Ton du chlorpyrifos ethyl trong nuéc kha cao
nén can nghién ctu ton du va anh hudéng cta
thudc c6 hoat chat chlorpyrifos ethyl dén cac doi
tuong thay sinh vat.
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RESIDUE OF CHLORPYRIFOS ETHYL, CARBOSULFAN IN WATER AND SOIL AT AREA
OF TRIPLE RICE CROPS IN AN GIANG PROVINCE

Nguyen Cong Thuan!, Pham Hung Cuong?, Nguyen Van Cong'

1College of Environment and Natural Resources, Can Tho University

“Southern Environmental Monitoring Center, Department of Environmental Pollution Control
Summary

This study was aim to identify the residue levels of Chlorpyrifos ethyl and Carbosulfan in surface
water and soil/sediment in a full-dike area in An Giang province where was cultivated triple rice
crops. Water and soil/sediment samples were collected in rice fields, ditches, and main canals at
days 25, 47 and 60 after sowing for analyzing residue of chlorpyrifos ethyl and carbosulfan. For
water samples, rice field samples were collected 4 hours after spraying; while samples in ditches
and main canal were collected 3 days after spraying. For soil/sediment samples, samples in rice
fields, ditches and main canals were collected 3 days after spraying. The results showed that
there were residues of chlorpyrifos ethyl in water (4.1 — 39.4 ug/L) and soil/sediment (0.16 — 3.3
mg/kg) at day 60 after sowing when farmers applied the pesticide containing chlorpyrifos ethyl;
whereas, there was no residue of chlorpyrifos ethyl in water and soil/sediment at days 25 and 47
after sowing when farmers applied the pesticides containing without chlorpyrifos ethyl. The
residues of chlorpyrifos ethyl in water tended to be significantly higher in water compared to in
ditches and main canals. For carbosulfan, there was no residue of carbosulfan in water and
soil/sediment at all sampling times when farmers applied pesticides with or without carbosulfan.
The study detected the residue of chlorpyrifos ethyl in water and soil/sediment in the area where
cultivated triple-rice crops; therefore, it should have further study on the effects of chlorpyrifos
ethyl on the growing of aquatic organisms in rice fields.

Keywords: Agrochemical, carbosulfan, chlorpyrifos ethyl, pesticides, residue.
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