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TONG KET MOT SO NGHIEN CUU ANH HUONG THUOC
BAO VE THUC VAT HOAT CHAT DIAZINON LEN CA
LOC PONG (CHANNA STRIATA)

Nguyén Van Cong' va Nguyén Thanh Phirong’
ABSTRACT

Snakehead (Channa striata) is an obligatory airbreathing fish. This species can tolerate
large fluctuation of environmental parameters such as temperature, pH, and dissolved
oxygen. The snakehead fish widely distributes in the Mekong Delta and can be found in
variety waterbodies. This species is a prefered food of most people in the Delta.
Snakehead population has dramatically declined in both population zise and individial
weight. Many possibilities can contribute to this degradation, including overfishing, using
un-appropriate fishing methods, habitat loss, and toxic chemicals from agricultural crops
etc. Review from available scientific publications shows that insecticide diazinon is very
toxic to the species, particularly the started airbreathing stage and fingerling stage.
Effects of this insecticide, which have been found to this species, include cholinesterase
inhibition, growth inhibition, increased surfacing behaviors and mortality occurrent. It is
an urgent need to put diazinon into the list of limited used pesticides, continue to conduct
more researches on others animal to find out additional evidents for banning of use
insecticide diazinon in Vietnam.

Keywords: Snakehead, 96h-LC50, cholinesterase, growth, surfacing
Title: Critical review effects of insecticides on snakehead fish (Channa striata)

TOM TAT

Cd léc dong (Channa striata) la loai ho hdp khi troi bat bugc, chiu dwng dwoc sw bién
dong lon cua cdc yéu 16 moi truong nhu nhiét do, pH, oxy hoa tan va dwoc tim thay o
nhiéu logi hinh thuy viee. Cd la logi thire pham wa thich cia da s6 nguoi dan ving dong
bang song Cuu Long. Quan thé ca l6c trong tw nhién ngay cang giam vé sé heong quan
thé va kich thiée cd thé. Cé nhiéu nguyén nhén cé kha nang anh hwong dén sw suy giam
cd léc trong tw nhién nhiw danh bdt khéng hop Iy, khai thic qud mike, suy giam noi cur tri,
sur dung qua mirc thudc bdo vé thuc vit (BVTV) trong canh tic néng ‘nghiép... Qua tong
hop két qua tir cac cong trinh nghién citu dd cong bé cho thdy thuoc BVTV chira hoat
chat diazinon rdt doc doi véi ca, nhat la cd & giai doan bat dau dop khi troi va ca co
giong. Nhitng anh huong ma sir dung diazinon trén ruong lia c6 kha nang xday ra doi voi
cd loc da dwge phat hién bao gom: ik ché enzyeme cholinesterase, lam giam ting trieong,
gia tang tdp tinh ddp khi va c6 kha nang gdy chét ca con khi né dwge sinh san trén rugng.
Trude mdt, viéc dwa diazinon vao danh muc thuée han ché sir dung la rat can thiét; déng
thoi tiép tuc nghién ciru dnh hwong cia thuoc nay dén cac lodi thity sinh vét khéc dé cé
dii co 56 cho viée dwa diazinon vao danh muc thuéc cam sie dung o Viét Nam.

Tir khoa: Ca loc, 96 gio - LC50, cholinesteras, sinh truong, dop khi

! Khoa Méi trudng va Tai nguyén thién nhién, Truong Dai hoc Cén Tho
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1 PAT VAN BPE

Céa Loc ddng (Channa striata, Bloch, 1793) 1a loai hé hap khi troi bt budc
(Vivekanandan, 1977), c6 kha nang thich ung v6i nhiing bién ddi rong cua diéu
kién moi truong (Lee & Ng, 1994) va dugc tim thay & nhiéu loai hinh thuy vuc
khac nhau nhu song, ao, hd, kénh, ruong ¢ dong bang song Cuu Long (BBSCL)
(Truong Thu Khoa va Tran Thi Thu Huong, 1993). Trén thé gidi, ca 16c 1a loai ban
dia cua 14 nuéce thudc Chau A (Viét Nam, Thailand, Sri Lanka, Pakistan, Nepal,
Myanmar, Malaysia, Laos, Indonesia, China, Cambodia, Bhutan, Bangladesh) va
duoc nhap khéau dén 8 nude trén thé gidi (Haiwaii, Korea, Madagascar, Mauritius,
New Caledonia, Papua N Guin, Philippines, USA) (www.fishbase.org) dé nudi.
Tuy nhién, san lugng cé loc trong tu nhién ¢ PBSCL da va dang suy giam déang
ké; mic du chua c6 nghién ciru dinh lugng nao vé san luong nhung qua sb liéu
phong véan tir ndng ho cho thay hién nay san luong ca 16c trong ty nhién hién nay
chi b::ing 20-30% so véi 25 nam trude (Sultana P, Anh VT, Chiem NH., 2003 -
Unpublished) va hién tai trén thi truong chi yéu 1a ca 16¢ nudi.

Viéc mo rong dién tich canh tac ndng nghiép nhét 13 dién tich canh tac lua d3 lam
giam noi cu tr, sinh san cua ca loc. Néu so sanh véi ndm 1975 thi dién tich canh
tac lta & PBSCL hién nay da ting gap d6i (www.gso.gov.vn). Viéc chuyén doi tir
trong lua dia phuong (mot vu/nam) sang lta cao san (2-3 vu/nam) di 1am cho méi
truong sinh séng cua ca bi tac dong thuong xuyén hon. Di déi v6i thim canh ting
vu va mé rong dién tich trong canh tac nong nghiép thi phan bon va héa chit bao
vé thyc vat (BVTV) cling dugce st dung ngay cang nhiéu. Nam 1990 ¢6 khoang
20.000 tan thubc BVTV duogc sir dung nhung dén nim 1994 c6 dén 30.000 tin
thubc BVTV dugc st dung (Dung et al., 1999). Trong doc canh cay laa, binh quan
luong thuéc BVTV duoc sir dung 1a 1,8 kg hoat chat/ha/vy va dugc phun tir 5,7
lan/vu (nim 1994) dén 8,2 lan/vy (ndm 1999) (Berg, 2001). Trong thoi gian gan
day khi dich ray néu, bénh vang lun va luin xoan la xudt hién trén lta & DPBSCL
nén luong thudce BVTV co thé da duoc st dung cang nhiéu hon. Khi phun thudc
BVTV cho ciy trong thi hon 50% thudc di vao méi truong (Lé Huy Ba va Lam
Minh Triét, 2005) va c6 thé toan bd s& bi rira troi vao cac vuc nude néu gip phai
mua sau khi phun. Nhu viy, canh tac ndng nghiép cling la mot trong nhitng
nguyén nhan lam suy giam ngudn loi ca l6c trong tyr nhién noi riéng va ngudn loi
thily san néi chung.

Trong pham vi bao c4o nay, tac gia chon khia canh anh hudng cia canh tac lua dén
ngudn lgi ca 16c trong ty nhién dé thao luan. Bang phuwong phap tong hop sb liéu
nghién ctru vé& anh huéng cua thube BVTV 1én ¢4 16¢ va két hop véi thyuc trang sir
dung thuéc BVTV trong canh tic néng nghiép ma dic biét 14 trong canh tac lua &
DBSCL dé thao luan nguy co de doa dén san luong ca 16c trong ty nhién. Tur d6 c6
nhing dé nghi nham goép phan bao vé loai c4 nay.
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2 MOT SO KET QUA NGHIEN CUU ANH HUONG THUOC BAO VE
THUC VAT DPEN CA LOC

2.1 Poc cip tinh ciia mdt s6 thuéec BVTV dén ca loc

Nong do gy chét 50% quan thé sinh vat (Median Lethal Concentration — LC50)
sau thoi gian thi nghiém xac dinh 1a gid tri co ban dé danh gia doc tinh cua hoa
chat dbi voi sinh vat. Theo phan loai cia Koesoemadinata and Djajadirecdja
(1976), hoa chét cuc doc co LC50 < 1000 ug/L, hoa chét doc cao c6 LC50 tir 1000
— 10000 pg/L, hoa chat doc trung binh ¢ LC50 tir 10000 - 100000 pg/L, hoa chat
doc it co6 LC50 16n hon 100000 pg/L. Qua d6 cho thdy gia tri LC50 cang nho thi
hoéa chat cang doc cho sinh vat.

C6 rat it nghién ctru vé anh hudng cia thudc BVTV 1én ca 1oc. Mot sb tac gia da
tim ra LC50 cua thuéc BVTV hoat chét diazinon (Lan hitu co), fenobucarb
(carbamate) va alphacypermethrin (Cac tong hop) d6i véi ca 1oc (Bang 1). Nong
do gay chét 50% ca (LC50) cua diazinon thap nhat d6i voi ca giai doan giéng, ké
dén 1a giai doan c4 bit dau d6p khi va cao nhat 13 giai doan c4 vira hét nodn hoang.
Nhu vay cé giai doan giéng va bat dau dop khi 1a nhay cam nhat véi diazinon. Thir
tu nhay cam ciia cac giai khac nhau ciia ca véi diazinon dugc xép theo thir tu: ca
giai doan giéng < ca giai doan bit dau d6p khi troi < ca giai doan trudng thanh <
c4 giai doan vira hét nodn hoang.

C4 16c 1a loai phan b rong, dé quanh nam nhung tap trung nhét vao mua mua (Ali,
1999) va ddng rudng 1a noi ma hon 50% ca thuong sinh san vao mua mua
(Amilhat va Lorenzen, 2005). Khi 16n 1én trén rudéng hay cac kénh noi ddng quanh
ruéng & DBSCL, ca s& c6 nhiéu co hdi tiép xtc v6i thuéec BVTV sau khi phun trén
la va c6 nhiéu nguy co bi chét.

Bing 1: Nong dd ciia mdt s loai thude BVTV giy chét 50% ca léc & cic ¢ khac nhau

Loai thuéc BVTV Cd ca 96 gio - LC50 (ng/L) Ngudn
Diazinon - Vira hét noin hoang 3.990 1
(Lan hitu co) - Bit ddu d6p khi troi 230 1

- C4 gibng 170 2

- Ca truong thanh 790 3
Fenobucarb - Ca trudng thanh 11.400 3
(Carbamate) - Ca gidng 41.200 2
Alphacypermethrin - Ca gidng 655.090 4
(Clic tong hop)

(1) = Nguyén Van Céng et al, 2008, (2) = Pham Quéc Nguyén, 2003, (3) = Cong et al., 2006, (4) = Chong et al.,

1997
So sanh doc tinh cta cac loai thudc BVTV khac nhau cho théy gia tri LC50 cia
alphacypermethrin dbi véi ca 16c giai doan gidng 1a cao nhit, nd bang 3853 lan
cua diazinon va 159 1an cua fenobucab. Qua d6 cho thiy diazinon 1a thuéc BVTV
doc nhét dbi vai ca 16c, ké dén 1a fenobucarb va it doc nhat 1a alphacypermethrin.
Nhu vay, néu cung muc dich st dung thi nén chon loai thudc it doc nhu
alphacypermethrin s& gay anh hudng it nhat ddi vai cé loc.
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2.2 Anh hwéng ciia thuéc BVTV dén enzyme cholinesterase (ChE) & c4 l6c

Enzyeme ChE dong vai tro quan trong trong diéu tiét chirc ning binh thudng ciia
chat dan truyén xung than kinh acetylcholine tai cac dau ndi ciia hé thong than
kinh & dong vat. ChE bao gdm acetylcholinesterase (AChE) va
butyrylcholinesterase (BChE). Trong nio cé chii yéu 1d AChE nhung trong thit va
mau c¢6 ca AChE va BChE (Chuiko et al., 2003). Khi enzyme AChE bj trc ché dén
70% s& lam chét da sb dong vat thuy sinh (Fulton and Key, 2001) va 30% bi uc
ché duge xem 1a ngudng tdi da cho phép khong gy anh huong dén sirc khoe sinh
vat (Aprea et al., 2002). Enzyme ChE rat nhay cam véi cac chat 6 nhiém trong moi
truong, dic biét 1a thudc BVTV gdc lan hiru co va carbamate (Sternersen, 2004).

—e— 8ugiL —e— 110 uglL
—0— 16 pg/L 80 4 —0— 230 pglL.
—v— 79 ugiL —¥— 1140 pg/L
—£— 520 pglL —A— 9580 pg/L

80 4

60 - 60 4

40 1 40

Thoi gian sau b tri (gid)

Hinh 1: Ty 1€ irc ché (%) hoat tinh enzyme cholinesterase (C'hE) trong nio c4 léc do 4nh hu’(’i’ng ciiz! diazinon (A)
va fenobucarb (B) ¢ phong thi nghiém (S6 li¢u trich tir Cong et al., 2006 va sap xép lai)

Qua nghién ciru cua Cong ef al. (2006) cho thay ndng d6 dudi ngudng giy chét
cua diazinon va fenobucarb déu gay trc ché dang ké hoat tinh enzyme ChE & c4 16¢
truong thanh (Hinh 1A va 1B) nhung c6 sy khac biét 16n vé thoi gian anh huong
cta hai loai thuéc BVTV nay. Khi ChE ciia c4 bi trc ché boi diazinon (Hinh 1A)
thi kha nang phuc hoi rat cham; tai thoi diém 10 ngay, ChE cia ca & tat ca cac
nong d6 diazinon déu bi e ché hon ngudng cho phép (30%) ngoai trur nong do
thip nhat (8 pg/L). Trong khi d6, hoat tinh ChE du c6 bi trc ché cao khi tiép xuc
v6i fenobucarb nhung enzyme phuc hoi rit nhanh; tir thoi diém tir 48 gid tro vé
sau ty 1€ uc ché enzyme ¢ tat ca cac nghiém thirc déu thip hon 30% (Hinh 1B).
Ngoadi ra, nong d¢ gay tc ché ChE cao hon ngudng cho phép (30%) ciia diazinon
cling thdp hon fenobucab rat nhidu (16 pg/L diazinon so v&i 230 pg/L
fenobucarb). Nhu vdy, mot 1an nita cho thy fenobucarb it doc véi ca loc hon
diazinon. Diazinon ngoai giy trc ché lau dai ChE & c4 16c ma con gay chét 16% ca
& nghiém thirc & ndng d6 350 pg/L trong 10 ngay dau cua thi nghiém (Cong et al.,
20006). (3 ndéng do cao nhat (520 pg/L), d&én két thiic 30 ngay thi _nghiém hoat tinh
ChE van con trc ché dén 34% (Hinh 1). Day la nguy co ¢6 thé dan dén nhimng anh
hudng bét loi khac cho su phat trién cua ca.
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Trong diéu kién thyc t& dong ruong, Cong et al. (2008) ciing phat hién sau khi
phun diazinon cho laa, du ¢4 bb tri trén ruong la hay & muong bao quanh rudng
thi hoat tinh ChE déu bi trc ché dén khoang 70% sau mét ngay phun; ty 1& trc ché
du ¢ giam déan theo thoi gian sau khi phun nhung van ludn cao hon ngudng gidi
han cho phép khong anh hudong dén sirc khoe cuiia da s sinh vét (Aprea et al.,
2002) trong sudt 3 tuan sau khi phun diazinon (Hinh 2); trong khi d6 ndng do
diazinon trong nudc trén rugng va kénh da dudi ngudng phat hién (4 pg/L) sau 3
ngay phun thudc (Cong et al., 2008).

2.3 Anh huwéng ciia thudc hoat chit diazinon dén ting truong va tap tinh ca loc

Ngoai gy anh huong lau dai dén hoat tinh ChE & c4 16¢, Nguyén Vian Cong et al.
(2006a) con phat hién diazinon gay @ ché ting truong cua ca loc. Tuy & nong do
cao nhat (350 pg/L) diazinon méi wc ché ting truong dén mirc sai khic ¢ y nghia
thong ké so v&i ddi chimg nhung nhin chung xu hudng ting truéng cia ca giam
khi nong d¢ diazinon tang (Hinh 3). O thoi diém 40 ngay sau khi thi nghiém, ting
truong & nong do diazinon cao nhét chi bé“mg 50% ddi chimg va khi két thic 60
ngdy thi nghiém tang trudng van con bj tc ché khoang 30%. Sy phat trién yéu kém
vé thé trong cua ca do diazinon c6 thé s& dan dén tinh trang khong khoe manh cua
co thé va siic sinh san kém (Wootton, 1998). Pay la nguy co lam giam luong ca
con bé sung cho quin dan ca 16¢ trong ty nhién.
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Hinh 2: Ty 18 irc ché ChE trong nio c4 lé¢ sau khi phun diazinon trén rujng (86 liéu trich tir
Cong et al., (2008) va sap xeép lai)
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Khi tiép xtic véi diazinon & ndng do thip, ca 1oc con gia ting dop khi troi (Hinh 4).
Hoat dong nay c6 thé giup ca han ché sy xam nhap diazinon vao co thé va lam
cham lai anh huong cia thude. Nguyén Vin Cong et al. (2006b) cung cho thdy oxy
thip khong lam anh huong dén muc d6 we ché enzyme ChE & ca loc va su la ky
nay la do ca gia tang liy oxy tir khong khi cho hoat dong ho hap. Khi ca gia ting
sO 1an d6p khi troi, ca s& phai s dung nhiéu nang lugng cho hoat dong boi 16i 1én
xudng mit nuée. Nang luong sir dung cho hoat dong ddp khi nhiéu s& lam giam di
nang lugng du trit cho sinh trueong va hau qua s€ lam giam ting trong cua ca.
Arunachalam va Palanichamy (1982) d4 cho thdy carbaryl khong nhiing gay ting
dép khi & ca Macropodus cupanus ma con lam giam ty 1€ tang trong binh quan
ngdy va hiéu qua chuyén hoa thirc dn khoang 3,5 lan so véi truong hop binh
thuong. Tl nhitg nghién ctru trong diéu kién phong thi nghiém dén thyc tién dong
rudng da cho thiy diazinon that sy 1a thudc BVTV rat doc véi ca loc.

Nghién ciru gan day cua Ngo T Linh (2008) cho thay ndéng do diazinon trong
nudc sau mot gio' phun trén lia dao dong 8,1 pg/L dén 711 pg/L. So véi cac nong
do gay chét 50% ca, nong do gay uc ché trén 30% hoat tinh enzyme ChE, nong do
gy anh huong dén ting trong va tap tinh cta cé 16c, phun diazinon trén rudng co
nguy co cao gay anh huong bét loi dén ca 16¢c. Nhiéu noi trén thé giéi nhu Chau
Au, My da cdm sir dung diazinon do di c6 nhiéu bang ching anh huong vé sinh
thai caa né. Du trén nhan thuéc BVTV chira hoat chit diazinon ban & DPBSCL nhu
Basudin, Diazan c6 ghi chu “7 huéce doc doi voi cd” nhung Cuc Bao Vé Thyuc Vit
van cho phép luu hanh sir dung. Qua céc nghién ctru anh hudng diazinon trén ca
16¢ va tham khao cac nghién ctru khac & nhiéu noi trén thé gi6i cho thdy diazinon
1a thudc BVTV c¢ tinh doc 1au dai dén sinh thai.
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Hinh 3: Anh hwéng diazinon 1én ting trong (%/ngiy) Hinh 4: Anh hwéng diazinon 1én hoat dong dép khi troi

cia cd 16¢ (TB+SE, n=12). Déu * chi sai khac ¢ y (lan/gi®) ciia ca léc (TB+SD, n=6). Cic cft cé cung chir cai
nghia thong ke so véi doi ching (p<0,05, Dunnet thi sai khai khong cé y nghia thong ké (p>0,05). S6 li¢u tir
test). So liéu tir Nguyén Vin Cong et al. (2006a) Cong (2006)

138



Tap chi Khoa hoc 2011:17a 133-140 Truong Dai hoc Can Tho

3 KET LUAN VA KIEN NGHI

Thuéc BVTV chira hoat chéat diazinon gdy anh huéng nghiém trong dén ca loc,
bao g@)m ty 1€ chét, hoat tinh enzyme ChE, ting trong va tép tinh. Néng do trén
ruéng sau khi phun thubc BVTV chira hoat chat nay hoan toan c6 thé lam chét ca
va cac anh huong khac, nhat 14 giai doan ca bat dau dép khi va ca gidng.

Nghién ctru anh huéng cia diazinon 18n cac dbi tugng thiy san khac dé c6 thém
bﬁng chtg hd tro cho viéc dé nghi dua thuéc BVTV chira hoat chit diazinon vao
danh muc thudc cAm sir dung. Pay la viéc lam can thiét va cép bach nham han ché
anh huong cia viée sir dung thude chira hoat chit nay dén tai nguyén, méi truong.
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