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ANH HUONG CUA THUOC BAO VE THUC VAT FENOBUCARB DEN
CHOLINESTERASE O CA LOC (CHANNA STRIATA) TRONG RUONG LUA
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Théne ti . ABSTRACT

ong tin chung:

Ngay nhdn: 12/10/2012 Insecticide Fenobucarb is often used on ricefield in the Mekong Delta

Ngay chap nhan: 22/03/2013 where is one of prefered habitats for snakehead fish (Channa striata).
Therefore, this species is high risk of exposure to using this insecticide.

Title: This research aims at assessing effects of using insecticide Fenobucarb

Effects of insecticide Fenobucarb on ricefield for snakehead fish. The results showed that water

to cholinesterase of Snakehead fish concentration of Fenobucarb on ricefield varies from 14 to 291ug/L

(Channa striata) in ricefield after one hour spraying and almost below detection limit (0,05ug/L)

condition one day post application. No fish died under using Fenobucarb but
cholinesterase (ChE) inhibition was seen upto 24% after one day

Tir khoa: exposure and completely recovery at day five after spraying. The study

Channa striata, Fenobucarb, showed that using Fenobucarb on ricefield is negligible effects for

Cholinesterase, rugng lua snakehead fish. Enzyme ChE in this species can be used as biomarker
for assessing Fenobucarb exposure in ricefield condition.

Keywords: ‘ .
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Cholinesterase, Ricefield Thuéc sdu hoat chit Fenobucarb dwoc sir dung phé bién de diét ray o
ruong lia. Ca Loc (Channa striata) thuong xuyén sinh song ¢ dong
ruéng. Do do, cd c¢é nhiéu nguy co bi anh hwong tir sir dung thudc.
Nghién ciru nay nham danh gia anh heong cia sic dung thuoc bdo vé
thye vdt hoat chdt Fenobucarb cho liia dén cd Loc. Két qud cho thay
nong do Fenobucarb trén rugng sau khi phun 1 gio dao dong tir 0,014
dén 0,291 mg/L va hau hét giam xuong dudi nguong phat hién (0,00005
mg/L) sau 1 ngdy phun thuéc. Phun thubc khéng lam chét cd nhung gdy
ke ché ChE dén 24% sau 1 ngay phun va phuc hoi hoan toan sau 5
ngay. Qua cdc két qua trén cho thdy sir dung Fenobucarb cho lia it anh
hwong dén ca Léc; co thé sir dung enzyme ChE ¢ cd Léc dé danh dau
phoi nhiém Fenobucarb & diéu kién thue té dong rugng.

1 GIOI THIEU dugc thuc hién. Két qua kéo theo ting str dung

phan bon va hoa chit bao vé thuc vat (BVTV).
Trong nhitng nim gan ddy bénh vang lin, lun
xodn 14 va réy niu xuit hién lap di, lap lai
nén thuéc BVTV bj lam dung nghi€ém trong.
Theo B Nong nghiép va Phat trién nong thon

DPong bang song Ctru Long (PBSCL) chiém
khoang 12% dién tich qudc gia nhung hang
nim cung cap hon 50% san lugng lta, gao ca
nude. Dé dam bao duoc san luong, gia ting
dién tich va muc do thdm canh da khong nging
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(NN&PTNT) (2008), nong dan ¢ cac tinh
DBSCL str dung trén 260.000 chai thudc trir ray
dé phong, tri rdy. Nam 2010, c6 14 hoat chat
v6i 356 tén thuong mai dugce phép sir dung dé
diét ray trén lua (Bo NN&PTNT, 2010). Hién
nay, hoat chit Fenobucarb duoc su dung
phé bién trong canh tac lta ¢ PBSCL. Hién
nay c6 32 tén thwong mai thudc chtra hoat
chit Fenobucarb ban trén thi truong
(www.ppd.gov.vn). Hoat chat nay duogc s
dung thuong xuyén dé trr rdy nau (Pham
Hoang Giang, 2010). Fenobucarb thuéc nhém
carbamate, giy doc qua co ché lam giam hoat
tinh enzyme Cholinesterase (ChE) (Stenersen,
2004). Do d6, do ChE c6 thé dung dé danh gia
su nhiém doc ¢ sinh vat (Peakall, 1992).

Cé Loc (Channa striata) sbng & nhidu dang
thuy vuc trong do6 c6 rudng lua (Truong Thu
Khoa va Tran Thi Thu Huong, 1993). Do d6, ca
Loc c6 nhiéu nguy co phoi nhiém véi sir dung
Fenobucarb. Nghién ctru nay dugc dit ra nham
danh gia anh huong st dung thubc BVTV
Fenobucarb cho laa dén ChE c4 Loc. Két qua
lam co s& cho su dung ChE trong danh gia
nhiém ddc va rui ro cho ca dudi ap luc st dung
Fenobucarb trong canh tac lta.

2 PHUONG PHAP NGHIEN CUU
2.1 Pia diém nghién ctru

Nghién ctru dugce thuc hién tai phong thi
nghiém Khoa Mo6i truong va Tai nguyén Thién
nhién - Pai hoc Can Tho va rudng trong lua tai
ap Thanh Loi Al, xa Tan Long, huyén Phung
Hiép, tinh Hau Giang tir thang 8/2010 dén
thang 4/2011.

2.2 Ho6a Chit

Cac hoa chit Na,HPO,.2H,O (Merck),
NaH2PO4.2H20 (Merck), C14H8N20882 (Merck)
va Acetylcholinesterase iodide (Merck) duoc
dung dé phan tich ChE. Acetone (Trung Quoc)
dugc st dung dé rira cdi sau khi nghién
mdi nio.

Thubc trir sdu c6 tén thuong mai Jetan
50EC, chita 50% hoat chit Fenobucarb (2-(1-
methylpropyl) phenyl methylcarbamate) do
Cong ty C6 phan Bao vé thuc vat An Giang san
xuit duoc ding dé phun cho lta.
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2.3 Sinh vit thi nghiém

Ca Loc (C. striata) 1ong rong sau khi uong
khoang 2,5 thang (4,5 - 5 g/con) dugc sir dung
deé bo tri thi nghiém.

2.4 Phwong phap bé tri thi nghiém

Ba rudng dang trong lua & 4p Thanh Loi Al
- xa Tan Long - huyén Phung Hiép, tinh Héau
Giang c6 bo bao quanh (cao 30 - 35 cm, rong
25 - 30 cm) duoc chon dé theo dbi anh hudng
ctia phun thudéc BVTV Jectan 50EC dén ChE ca
Loc. Dién tich cua rudng 1, 2 va 3 lan luot 1a
1.120 m®, 3.500 m’ va 2.500m’. Mat do lta
sa cia ruong 1, 2 va 3 lan luot 1a 22, 25 va
25 kg/1000 m*). Rudng 1 c¢6 ba mit gidp vuon
ciy an qua, mat con lai giap rudng 2 bang bd
bao. Rudng 2 va rudng 3 c6 ba mat giap rudng
cua nong hg khac va mat con lai 1a bo bao ranh
gidi gitra 2 rudng.

Sau khi sa duoc 29 ngay (lua da dugc dam
xong), ba léng (0,5x0,4x0,9 m) béng ludl kém
duoc dat theo dudng chéo cua mdi rudng. M&bi
16ng tha 24 c4. Sau mdt tudn cung cap thudc
Jetan S50EC cho nong dan phun theo théi quen
ctia ho. Thudc dugc phun ¢ thoi diém laa 36
ngay tudi sau khi sa. Cac rudng chi duoc phun 1
lan trong thoi gian thi nghiém.

Mau nuée duge thu quanh cac 10ng ca (bén
ngoai) ¢ thoi diém: truée khi tha c4, sau khi
phun 1 gid va 1, 3, 5, 7 ngay dé phan tich nong
dd hoat chit Fenobucarb. Fenobucarb duogc
phén tich tai Trung tdm Ky thuat Do luong chat
luong 3 (QUATEST 3) - Thanh phé H6 Chi
Minh bang phwong phap sic ky.

Mau ca dugc thu tai cac thoi diém: 1 ngay
trude khi phun thude va 1, 3, 5, 7 ngay sau khi
phun dé phan tich ChE. Mdi 1an thu 6 c4 & mdi
rudng (2 c4/16ng). Sau khi bit ca ra khoi 1dng,
c4 duogc dua vao nude da dé 1am chét nhanh;
xong mod ldy ndo cho vao ting eppendoft roi
dua vao Nito long trudc khi chuyén vé phong
thi nghiém xur Iy va phan tich ChE. ChE dugc
phan tich dga theo phuong phdp so mau quang
phé (Ellman et al, 1961).

Muc nudc, nhiét d§, oxy hoa tan va pH dugc do
2 ngay/lan trong khoang 7:00 - 7:30 va 14:00-
14:30 tai 03 diém gan noi dit 10ng ca trén
mdi rudng.
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3 KET QUA VA THAO LUAN

3.1 Nhiét do, pH, DO va muc nwéc trong
thoi gian thi nghiém

Trung binh nhiét d0 trong ngay trén cac
rudng thay doi tir 26,7 - 31,5°C; budi sang tir
26,5°C 0,3 dén 26,8 °C + 0,2 va budi chiéu tir
31,2°C +0,1 dén 31,5°C = 0,1 (Bang 1). Nhiét
d6 trén cac ruong laa PBSCL c6 thé & mic 24-
25 °C vao luc 6 - 7 gio va dat 34°C vao luc 14 -
15 gid (Vromant et al., 2001). Nhu vay, su bién
dong nhi¢t d6 trén rudng thi nghiém trong
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nghién ctru ndy nam trong sy khoang bién dong
nhiét d6 phd bién cua cc rudng laa & PBSCL.
Khoang nhiét do tr 26,5 - 31,5 °C cla cic
ruong thi nghiém rat thich hop cho hoat dong
séng cia ca Loc dong (Lee va Ng., 1994). Tuy
nhién, ca Loc s€ ting hoat dong trao ddi chat
khi nhiét d¢ tang (Qin et al., 1997). Su gia ting
nhiét do tir sang dén chiéu c6 thé s& lam ting
trao d6i chat ¢ ca, dan dén ting sw xdm nhap
fenobucab va anh hudng cta phun Jectan SOEC
dén ChE ca Léc.

Bang 1: Nhiét d§, pH, DO va muc nwéc trén ruong thi nghiém

Théng sb Rugng 1 Rujng 2 Rujng 3
Sang Chiéu Sang Chiéu Sang Chiéu
Nhiét do (°C) 26,7+0,26 31,240,11 26,8+0,24 31,540,12 26,5+0,25 31,4+0,19
pH 6,72+0,03 6,7+0,03 6,68+0,,02 6,65+0,02 6,63+0,02 6,66+0,03
DO (mg/L) 3,66+0,04 5,24+0,02 3,59+0,05 5,12+0,03 3,73+0,05 5,19+0,03
Muc nudc (cm) 10,6+0,18 10,5+0,13 9,96+0,23 10,1+0,21 10,1+£0,25 10,3+0,25

(S6 liéu trinh bay: trung binh + SE, n=18)

O ruong 1, rugng 2 va rudng 3 pH vio budi
sang 1an luot 13 6,72 + 0,03, 6,68 + 0,02 va 6,63
+0,02; budi chiéu 1an lugt 14 6,7 + 0,03, 6,65 +
0,02 va 6,66 £ 0,03 (Bang 1). Chénh léch gilrta
gi4 tri pH thap nhat va cao nhit khong qué 0,07
don vi va khong c6 su khac biét 16n gifra cac
lan do dac ciing nhu giira cac vi tri do dac. Theo
Lee va Ng. (1994), ca Loc c6 kha niang chiu
dung dugc khoang pH rong tir 4,25 - 9,4. Do
do, gia tri pH trén rudng rat thich hop cho ca
Loc ddng sinh sdng.

DO 6 ca 3 rudng thi nghi€m trong cung thoi
diém do dac chénh léch t6i da khoang 0,4 mg/L.
Tuy nhién, DO giita sang va chiéu co su bién
dong lon hon, chénh léch & cac rudng thi
nghi¢m dao déng tr 1,47 mg/L - 1,58 mg/L
(Bang 1). Vao budi chiéu, DO trén rudng ludn
cao hon so voi budi sang. Lugng DO trén rudng
duoc cung cip chi yéu 1a do quang hop cua
thity sinh vt va mot phan do su khuyéch tan
oxy vao trong nudc. Ca Loc dong 1a loai ho hap
khi troi bat bude nén khi DO trong nudc giam
thip thi c4 s& ting cudng ho hap bang khi troi.
Mit khac, Fenobucarb c6 tic dong tiép xuc, vi
ddc nhung khong x6ng hoi nén hoat dong ho
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hap khi troi ctia c4 thi nghiém c6 thé lam luong
chat doc xam nhap vao co thé cham hon truong
hop cé chi hd hip trong nude.

Muc nudc ludn bién dong trong sudt thoi
gian thi nghiém. Trung binh myc nudc trén cac
rugng thi nghiém dao ddng trong ngay tu 8,5 -
12,5 cm, chénh léch tbi da 3,5 cm (Bang 1). Su
bbc hoi nudc 1a mot trong nhiimg nguyén nhén
anh huong dén sy thay d6i muc nudc trén
rudng. Budi chidu co thé xay ra sy bdc hoi
nhiéu hon vao budi sang do nhiét d6 cao hon.
Muc nuéc dao dong trén ruong s€ anh hudng
dén ndng d6 Fenobucarb sau khi phun do su
pha loang.

3.2 Nong d9 Fenobucarb trong nuéc thu &
cac rufng nghién ciru

Trudc khi phun thude nong d6 Fenobucarb ¢
tat ca cac rudng thi nghiém déu dudi ngudng
phat hién (0,00005 mg/L). Sau khi phun 1 gio
Fenobucarb déu duogc phat hién & cac rudng voi
ndng d6 dao dong tir 0,014 - 0,291 mg/L, trung
binh 0,081 mg/L. Sau 1 ngay phun Fenobucarb
hau hét cac diém thu miu déu dudi ngudng
phat hién (Hinh 1).
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O tit ca cac rudng thi nghiém, thudc trir rdy
Zetan 50EC dugc phun theo liéu chi dan (1-1,5
lit/ha) nhung theo ghi nhan thyc té thi lidu
lugng & cac binh phun khac nhau khoang 3% -
10%. Pay la mot trong nhimg nguyén nhan lam
nong do Fenobucarb khong gidng nhau trén
rudng. Ngoai ra, mat do lua cung khong déu,
dao dong tur 80 - 120 cay laa/m’ clng lam anh
huong dén ty 18 roi ciia thude xuong nudc. Muc
nude do dac duoc tai thoi diém phun thube
chénh 1éch nhau tr 2,5 - 3,5 cm cling 1a mot
trong nhirg yéu té tic dong dén sy dao dong
nong d6 Fenobucarb. Thoi gian 1 gio sau phun
1a twong ddi ngan dé co su luu théng nude gitta
cac vi tri trén rudng nén vi tri co nc“mg do
Fenobucarb cao nhat chi mang tinh cuc bg.

Fenobucarb ¢6 d6 hoa tan trong nudc la
610 mg/L (30 °C), c6 hé s0 Koy, 12 2,79 va K, 1a
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1.068, bén ving véi anh sang (Tomlin, 1994).
Do dac tinh 1y hoa nay nén sau khi sir dung
Fenobucarb nhanh chong két hop véi cac chat
lo limg c6 trong rufng do khudy dong khi phun
10i ling xubng nén day. bay la mét trong nhiing
nguyén nhan lam cho néng do Fenobucarb giam
nhanh chéng sau 1 ngay phun. Ngoai ra sy 10 ri
nude vao rudng khi triéu cudng (ting tir 2,5 -
3 cm) ciing 13 nguyén nhan lam giam nong 4o
Fenobucarb trén rudng.

3.3 Hoat tinh ChE & c4 Léc trong thoi gian
thi nghiém trén rufng

Trude khi phun thude, trung binh hoat tinh
ChE cua c4 ¢ cac rugng thi nghiém la 7,31 +
0,29 uM/g/phut (TB £ SE). Sau khi phun thudc
1 ngay thi ty 18 &rc ché ChE 1a 24,2% (Hinh 2)
va sai khac c6 ¥ nghia so véi thoi diém trude
phun thube (p<0,05).

- 25 4
£ 204
Hinh 2: Hoat tinh ChE (TB+SE, n=18) P .
ciia ca trén rudng trong 14 ngay theo doi =
S8 liéu c6 {heo sau dau sao “*” chi sai khd,c 6 3 "7
y nghia thong ké so voi trucc khi phun thuoc £ 5.
(p<0,05) va theo sau “ns” chi sai khdc khong ¢ =
y nghia thong ké so voi trudc khi phun thudc, ~ 0
Dunnett Test) 5
-5 4
-10
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O ngay thir 3 sau khi phun thuéc ChE da
phuc héi nhung van con khac biét so véi thoi
diém trudc phun thudc; ty 16 wc ché ChE la
13%. Tir ngay thir 5 sau khi phun thubc ChE
khong con khac biét so véi trude khi phun va ty
1¢ phuc hoi da trén 98% (ty 1& trc ché thap
hon 2%).

Sau 1 ngay phun thudc hau hét cac diém thu
mau déu khéng phat hién dwoc ndng do
Fenobucarb trong nudc ruong nhung hoat tinh
ChE van con sai khac c6 y nghia sau 3 ngay.
Trong diéu kién phong thi nghiém, sau khi phoi
nhiém véi Fenobucarb & néng do tu 0,036 -
0,72 mg/L trong 2 ngay va cho ra nudc sach thi
ChE & tat ca cac nghiém thirc déu khong con
khac biét so v6i d6i chimg (VS Thi Yén Lam,
2011).

Nong d6 Fenobucarb trung binh trén cac
rudng thi nghiém 13 0,081 mg/L, bang 2,2% gia
tri LC50- 96 gid. Nong d6 nay cao hon gia tri
LOEC (0,036 mg/L) (V& Thi Yén Lam, 2011).
Ty 1& wc ché ChE sau 1 ngay tiép xic
Fenobucarb ¢ nong do 1% va 5% LC50-96 gid
trong phong thi nghiém 1a 11% va 30%. Ty 1¢
tic ché ChE clia c4 Loc dong trén rugng sau 1
ngay phoi nhiém dao dong tir 20% dén 28%.
Nhu vay, két qua thi nghiém trén ruéng phu
hop véi két qua thi nghiém nhay cam da thuc
hién trong phong thi nghiém. Tuy nhién, ty 1¢
{rc ché & ndng do 2,2% LC50-96 gio trén rudng
trung binh 1a 24,2% trong khi & nong 4o 5%
LC50-96 gio trong phong thi nghiém, ChE bi
trc ché 30%. Nhu vay, ChE cua c4 Loc dong
trén rudng co6 xu hudng bi e ché cao hon so
véoi trong phong thi nghiém. Sy chénh 1éch
nhiét d¢ cao hon & rudng lua so véi trong phong
thi nghiém c6 thé 12 nguyén nhén gia ting doc
tinh ctia Fenobucarb. Pa sb sinh vt s& ting
hoat dong trao d6i chat khi nhiét do tang
(Lerman et al., 2004). Trong moi truong nude 0
nhidm, doc chit c6 thé duoc hip thu vao co thé
nhiéu hon do sy gia ting toc do trao doi chat
(Jensen et al.,1993). Nghién cttu ciia Cong et al.
(2006) va Ngo T6 Linh (2008) ciing cho thiy
doc tinh cta Diazinon trén ca Loc va ca RO
dong twong quan thuan véi nhiét do.
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Mic du, sau 3 ngay phun thudc hoat tinh
ChE trén ruong van con thip hon trudc khi
phun nhung ty 1& e ché ChE & tit ca cac thoi
diém thu mau déu khong vuot qua 30% so véi
truée khi phun. Thuéc BVTV gbc Carbamate
da dugce xem nhu 1a thubec BVTV it gay hai v6i
cac loai ca so véi cac loai thude trir sau khac
dang duoc st dung hién nay (Post, 1987).
Trong nhién ctru nay ciing cho két qua twong tu.

Céa Loc dong 1a loai phd bién & PBSCL va
Chau A, co gia tri kinh té va phan bd ¢ nhiéu
dang thuy vuc khac nhau (Truong Thu Khoa va
Tran Thi Thu Huong, 1994). Mila mua la mua
sinh san tdp trung va ca thuong sinh san trén
rung lua (Amihat va Lorenzen, 2005) do do, ca
Loc dong giai doan gidng c¢6 nhiéu nguy co bi
tac dong boi thuoc BVTV phun trén rudng. Két
qua phén tich néng do Fenobucab trén rudng
cho thiy néu dung bién phap hoa hoc chi cé thé
phat hién ndng do Fenobucarb sau 1 ngay phun
v6i nong d6 rat thap. Dung phuong phap sinh
hoc nhu do dac hoat tinh ChE c6 thé thay tac
dong ctuia Fenobucarb trong khoang 3 ngay.

4 KET LUAN VA PE XUAT
4.1 Kétluan

— Néng d6 Fenobucarb trén rudng sau mot
gio phun Jetan S0EC dao dong tu 0,014 -
0,291 mg/L va nhanh chéng giam dudi ngudng
phat hién sau 1 ngay phun.

— ChE trong ndo ¢4 Loc bi trc ché cao nhit
sau mot ngay phun Jetan 50EC cho rudng co
laa, ty 1¢ wc ché trung binh 1a 24,2% va phuc
hdi hoan toan sau 5 ngay phun thudc.

— Do enzyme ChE co thé danh du ca Loc
da nhiém doc Fenobucarb do phun Jetan S0EC
cho lua.

4.2 D& xuht

— Can nghién ctru anh hudng cua phdi tron
hoat chét Fenobucarb véi cac hda chat bao vé
thyc vat khac dé danh gia tac dong tong hop
cua phun thudc bao vé thuc vat lén enzyme
ChE.

— Can nghién clu cac tic dong cua
Fenobucarb [én cac giai doan trong vong doi
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cia ca dé danh gia day du hon tac dong cua

Fenobucarb 1én c4 Loc dong.
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