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ANH HUONG CUA CYPERMETHRIN LEN TY LE SONG,
TAN SUAT POP KHI TROI VA SINH TRUONG CA RO
DPONG (ANABAS TESTUDINEUS) GIAI DOAN GIONG

Nguyén Vin Céng', Nguyén Thi Quynh Trang’, Pham Quéc Nguyén® va
V5 Ngoc Thanh’

ABSTRACT

Effects of cypermethrin on mortality, surfacing frequency and growth of Climbing perch
(Anabas testudineus) were carried out in laboratory. Acute toxicity test was done in static
non-renewable system. Effects of sub-acute concentrations on surfacing frequency were
designed as completely randomized block in glass aquaria. Behaviors of fish were
continuously recorded during 90 minutes using video recorder (Sony, Japan). Growth
experiment was conducted in 600 liter fiber-glass tank. Fishes were exposed to sub-acute
concentrations for 4 days, then exchanged 30% of tank water and fed with commercial
pellets everyday at approximately 5% fish weight. At day 15 after experimentation, fish
were exposed to Cypermethrin again as same as procedure in the first exposure. Results
showed that Cypermethrin was very toxic to perch, with a 96h- LC50 of 23ug/L.
Surfacing frequency increased significantly to control. At concentration of 0.2 and
5.8ug/L, surfacing frequency increase 1.7 and 2.4 times of control, respectively. Specific
growth rate, feed conversion ratio were not significant effects. Using Cypermethrin for
rice may cause direct mortality for the perch. Monitoring Cypermethrin on soil and water
in rice-field and effects on the species is highly recommended.
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Title: Effects of pesticide cypermethrin on mortality, surfacing frequency and growth of
fry climbing perch (Anabas testudineus)

TOM TAT

Anh huong ciia hoat chit Cypermethrin Ién ty 1¢ séng, tan sudt dop khi troi va sinh
truéng cd ré dong dwoc thie hién trong diéu kién phong thi nghiém. Nong d¢ gdy chét
50% ca ré dong trong 96 gio dugc trién khai theo phiong phdap nuéc tinh, khong thay
nieée. Anh hiong o nong do duci LC50-96 gio cua Cyperrmethrin lén dop khi troi duoc
bé tri theo khdi hodn todn ngdu nhién trong bé kleng roi dung mdy quay phim (Sony,
Nhdt) ghi lai hoat dong cua ca trong 90 phiit. Anh huong ciia thuoce lén ting trucng ciia
cd dwoc bé tri trong bé composit 600L, cho cd tiép xiic véi Cypermethrin trong 4 ngay,
sau d6 thay 30% nudc roi cho dan bang thire an vién véi lwong thoa méan. Sau 15 ngay,
cho cd tiép xiic véi thuoc theo tién trinh nhw dwoc thue hién ¢ lan dau. Két qua cho thdy
Cypermethrin rat doc véi cd ré dong, gid tri LC50 — 96 gio la 23 ug/L. O nong dé 0,2 va
5,8 ug/L tan sudt d6p khi troi cia cd 70 dong tang 1,7 va 2,4 lan so véi doi chitng. Toc do
tang trucng twong doi, hé s6 chuyén héa thikc an dnh hwong khong dang ké. Phun
Cypermethrin cho liia theo liéu chi dan cé kha nang gdy chét tic thoi cd ré dong trén
ruéng hia. Theo doi dién bién nong do Cypermethrin trong nwée va dat trén ruong sau
khi phun va tdc déng ciia thube lén cd trén ruéng la rdt can thiét.

Tir khoa: Anabas testudineus, Cypermethrin, LC50, tan sudt dop khi troi, ting truong
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1 GIOI THIEU

Dong bang song Ciru Long (PBSCL) 1a ving trong diém san xudt ra khoang 50%
san luong lta ca nudc (www.gso.gov.vn). Song song véi viéc tao ra nhiéu san
luong lta, thudc bao vé thuc vat (BVTV) ciing dugc st dung rat véi lidu lugng
cao. Trung binh nguoi dén st dung khoang 1,017 kg hoat chat/ha/vu (Dung va
Dung, 1999) dén 1 ,8kg hoat chat/ha/vu (Berg, 2001). Trong d6 nhom thudc nhom
clic tong hop hoat chat Cypermethrin duoc sir dung rit phd bién (Tran Vin Hai,
2002, www.ppd.gov.vn). Day 1a nhom thudc phan huy nhanh trong méi truong
(Tomlin, 1994) nhung rat doc d6i v6i ca (Nguyén Xuan Thanh, 1997).

Cé 16 ddng (Anabas testudineus) 1a d6i twong kinh té dang dugc nudi phd bién
trong ao va rudng lia & PBSCL. Ca sdng & nude ngot, phan bd trong nhicu dang
thiy vuce, bao g6m a0, ho, kénh, rach va rugng lua (Treong Thia Khoa va Tran Thi
Thu Huong, 1993). Khi st dung thudc cho lua thi khoang 50% s& di vao méi
truong (L& Van Khoa va cdng sw, 1999). Do tap tinh sng nén ca ré6 dong kho
tranh khoi tiép xtac véi phun thudéc BVTV trén dong rudng. Ton du thuéc BVTV
khi phun c6 thé gy chét hay nhitng anh hudng c6 hai vé sinh 1y va sinh héa cho ca
(Vasanthi et al., 1989, Cong ef al., 2009). Nghién ctiru nay dugc tién hanh nham
muc tiéu xac dinh duoc ndng do cypermethrin gy chét 50% (LC50) ca 1o dong va
cac anh huéng ¢ ndng do dudi LC50-96 gior cua thude dén hoat dong ho hip khi
troi va sinh trudng ca ro dong. Két qua lam co so cho danh gia rui ro cua st dung
Cypermethrin trong canh tac lia & DBSCL dén sy phat trién va ton tai cta loai
ca nay.

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Pia diém nghién ctru

Thi nghiém dugc trién khai tai Khoa Méi truong va Tai nguyén thién nhién,
treong Pai hoc Can Tho tir thang 5 nam 2009.

2.2 Héa Chit

Thuéc BVTV SecSaigon 50EC, chira 50% khdi lwong hoat chit cypermethrin
[cyano-(3-phenoxyphenyl)-methyl-(3-C2,2-dichloroethenyl)-2,2-
dimethylcyclopropan carboxylate] va 50% chat phu gia, do Cong ty trach nhiém
hitu han mot thanh vién bao vé thuc vat Sai Gon san xuét.

Ho4 chat Na,HPO, (Merck), NaH,P0O4.2H,0 (Merck), 5,5 dithiobis 2 nitrobenzoic
acid (DTNB, Sigma Aldrich) va acetylthiocholine iodide (Sigma Aldrich) dung
phan tich ChE; Aceton (Trung Qudc) dung dé rira ¢di trudc khi nghién mau méi.

2.3 Sinh vét thi nghiém

Ca 16 dong (4. testudineus, 3-6g/con) dugc mua tir trai ca glong huyén Chau
Thanh A - Hau Giang, thuan dudng trong bé composite 600L 2 tuan. Trude khi thi
nghiém, ngung cho dn mot ngay dé han ché phan ca lam 6 nhiém nuée thi nghiém.
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2.4 Phwong phap thi nghiém
2.4.1 Xdc dinh nong dg gay chét 50% ca ré dong (LC50)

Nim nong do cypermethrin (7, 13, 24, 44, 80ug/L) nam trong khoang gay doc va
d6i chimg duoc bb tri hoan toan ngau nhién trong bé composite 60L theo phuong
phap nudc tinh trong 96 gid. M&i nghiém thirc dugc 1ap lai 5 1an, 10 ca/bé. Thi
nghiém dugc theo ddi va ghi nhan s ca chét ¢ 3, 6, 12, 24, 36, 48, 60, 72, va 96
gio sau khi bd tri. Khi phat hién ca chét, ghi nhan s6 liéu rdi bét ca chét ra dé han
ché anh hudng chét lugng nude.

Nhiét dg, oxy hoa tan, pH dugc do hang ngay vao khoang 6:30 — 7:00 va 14:00 —
14:30.

2.4.2 Anh hwéng cia Cypermethrin 1én hoat déng dop khi troi ¢ cd ré dong

Bon nong do cypermethrin (0,2 0,5 2,3 va 5,8 pg/L) va d6i ching dugc bb tri
trong bé kinh theo khbi hoan toan ngau nhién véi 6 lan 1ap lai. Be kleng (1x 0,2 x
0,25m) duoc chia lam nim ngan, mdi ngin duoc cach ly boi tim kiéng kém theo
bia nhya clng dé khong cho ca ¢ timg ngan nhin thay nhau 1am anh huéng két
qua. Cho 5L nudc vao mdi ngin roi suc khi 12 gi& de dam bao oxy hoa tan khong
thiéu hut. Pha dung dich me (50mg/L) 16i cho vao m01 ngan voi ty 18 hop 1y dé dat
duge ndng do cypermethrin nhu dy kién. Cho c4 tiép xuc véi thude 1 gio, sau do
tién hanh ghi lai biéu hién ctia c4 bang may quay phim Handycam (DCR-TRV22E,
Sony, Nhat) trong 90 phut. May quay phim s& ghi lai hoat dong cuia 5 ca cung ltc.

Hoat dong d6p khi ciia ca sau d6 duoc xem va dém trén may vi tinh. Ca duoc cho
la dop khi troi khi n6 ngoi [én mat nude va ha miéng lay khong khi.
2.4.3 Anh huéng Cypermethrin lén sinh trudng ciia cd ré dong

Bén néng d6 Cypermethrin (0,2; 0,5; 2,3 va 5,8 pug/L) dugc b6 tri hoan toan ngﬁu
nhién trong bé composite 600L chtra 100L nudc va doi chung, voi 3 lan lap lai.
Can timg con 1di tha 40 ca cho mdi bé. Trong 4 ngay ké tir khi cho thubc vao, ca
khong duoc cho an va khong thay nudc. Sau d6 thay 30% lugng nude trong bé va
tang thé tich nudc 1én 200 L, bat dau sut khi va cho an. Hang ngay cho ca an luc
9:00-9:30 va 16:00 — 16:30 bang thirc dn vién (C.P.9950-S, 35% dam véi lugng
dam bao du thira dé kiém tra lugng thirc an cd da st dung. Trude khi cho an,
siphon chat thai c4 va cac vat chat khac rdi cap bu cho bang luong nudc da lay ra.

Thirc an duge sdy ¢ 60°C dén khi trong luong khong déi méi st dung cho cé an.
Sau 30 phut cho an, tat ca thirc an du dugc thu bang vot min (1,2mm) va chia
riéng trong cac khay gidy bac cho timg nghiém thirc. Sau d6 siy & 60°C cho dén
khi trong lugng khong d6i dé tinh lwong thirc an ca da tiéu thy. Dé han ché khong
gian dnh huong dén ting trong cua ca, khi bé c6 xuét hién ca chét thi giam thé tich
nude véi dinh mire 1a 5 lit nude cho mdi ca chét.

Nhiét d9, DO duge do bang may do oxy (Thermo Orion, buc) va pH duge do
bang méy do pH (Knick 911 pH, buc) véi chu ky 3 ngay/lan va do vao luc 7-8 gid
va 14-15gi0.

Tung ca dugc can riéng trong luong bang can dién tir va do chiéu dai tong bang
thude voi chu ky 15 ngay/lan. Trudc khi can ngung cho ca dan mét ngay. Cac ca
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chét cling duoc ghi nhan va can trong lugng dé tinh ty 1€ chét tich don va hé sb
chuyén hoa thtc an (FCR).

Sau 15 ngay ké tir ngay bo tri thudc vao lan dau tién, ca duoc bd tri vao thudce
giong nhu ban dau. Cling giong nhu lan bo tri thur nhat, sudt 4 ngay ca khong dugc
cho an va thay nudc. Sau do c4 dugce thay nudc 30% va cho an tuong ty nhu mo ta.
2.5 Tinh toin két qua

e Gia tri LC50-96 gio duge wdc tinh dya theo phuong phap Probit (Finney,
1971), sir dung phan mém SPSS 13.0; nong d6 duoc chuyén sang logaric
thap phan.

e Tan suat dp khi (Surfacing frequency, SF):

sE=2
t

SF: Tan suét d6p khi (1an/gio); S: S6 1an d6p khi quan sat dwoc (1an); t: Thoi gian
quan sat (gio).

e Tdc do tang trudng twong dbi (SGR) tinh theo (Zhou et al., 2008):

SGR = M x 100
SGR Téc d6 ting trudng tuong doi (%/ngay); Wy: Trung binh khdi lugng
ban dau (g); W, : Trung binh khoi lwong cudi (g); t: Thoi gian thi nghiém
(ngay).

e Hé s6 chuyén hoa thirc dn (Feed Conversion Rate - FCR)

SE-YF,
FCR =
LW, =2 W+,
FCR: H¢ s6 chuyén hoa thirc an; YF,: Téng luong thirc an cho ca an (g);
2.F:: Tong lugng thirc an thira sau khi cho an (g); > W Tong khoi luong ca
lac sau (g); 2 Wi: Tong khoi lugng ca luc dau (g); 2 Win: Tong khoi luong
ca chét (g).

2.6 Xir Iy s6 liéu

S6 lidu dugce tinh gia tri trung binh va so sanh sy khac biét giita cac nghiém thirc
bang phan mém SPSS version 13.0. S liéu dwoc kiém tra dang phéan phdi va dong
nhat phuong sai trudc khi phan tich phuong sai (one-way ANOVA) va ding kiém
dinh Duncan va Dunnet t test dé so sanh v6i dbi ching. S6 liéu khong phan phdi
chuan s& dugc xur 1y thong ké phi tham sb (non-parametric test). Sai khac cho 1a co
¥ nghia thong ké khi p < 0,05.

3 KET QUA VA THAO LUAN
3.1 Nong dp Cypermethrin giy chét 50% sinh vit thi nghiém theo thoi gian
3.1.1 Nhiét do, pH va oxy hoa tan trong thoi gian thi nghiém

Trong thoi gian thi r}ghiém, cac yéu tb ,méi truong nudc nhu qhiét qo dao déng tur
27,4+0,04°C vao bubi sang (7-8 gio) dén 30°C (14-15 gid) budi chiu. Ca r6 dong
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thich nghi trong khoang nhiét do tir 22 — 30°C (www. fishbase.org) nén nhiét do
trung binh ngay trong thi nghiém nay thich hop cho ca sinh song va phat trién. Oxy
hoa tan (DO) budi sang dao dong tir 3,8+0,06 - 4,0£0 ,05mg/L; budi chiéu dao
dong tir 3,840,11 - 4,240,16mg/L. C4 r6 dong 1a loai ho hap khi troi bat bude
(Reedy va Natarajan, 1971) nén c6 thé sng & diéu kién DO thap khi dugc d6p khi.
Gié tri pH bubi sang dao dong tir 7,4+0,05 - 7,6+0,05 va budi chiéu dao dong tir
7,4+0,05 - 7,5+£0,05. Khoang pH nay nam trong gi6i han sinh thai thich hop cho ca
16 ddng sinh séng va phat trién (Duong Nhut Long et al., 2008).

Nhin chung nhiét 6, DO va pH trong thi nghiém déu ném trong khoang thich hop
cho sy phat trién cta ca ré dong. Su 6n dinh cac yeu t6 nhiét 46, DO va pH giita
cac nghiém thirc s& lam cho thi nghiém mang tinh dong nhit cao vé mai trudng.

3.1.2 Biéu hién ciia cd trong thoi gian thi nghiém

Sau khi tiép xuc véi thudc, ca 0 tat ca cac nghiém thirc khong c6 biéu hién khéc
thuong sau 3 gio. Sau d6, ca & ndng dd cao nhit ca ho hip nhanh, mat thing bang
trong khi boi 16i va c6 dau hiéu co gidt, nhay 1én mat nude, di chuyen vong tron,
dop khi lién tuc va phan b6 chit yeu o tang mit ctia bé. Tr lic ¢4 c6 biéu hién khac
thuong sau khi tlep xuc thude dén lac chét khoang 25 — 50 phut. Cypermethrin c6
tinh tiép xuc, vi doc (Jin va Webster, 1998) nén khi ca tiép xtc vGi thudc, thudce
xam nhép vao co thé nhanh, tac dong dén cac co quan cua ca lam roi loan céac hoat
dong ctia mét s6 co quan va h¢ than kinh. Khi khong chiu dung dugc nira cé s& bét
dau chét, ca chét tap trung chil yéu tir 6 dén 48 gid; sau do sb ca chét ¢ cac nghiém
thie ¢6 déu hiéu cham lai.

Tinh dén thoi diém 6 gio sau khi bd tri, ¢ néng do cypermethrin 80ug/L ca chét
khoang 10%, dén 72 gio ca chét 100% va ndng d6 thap nhat (7ug/L) khong c6 ca
chét. Ty 1é ca chét tang dan theo nong do cypermethrin va thoi gian tiép xuc nhung
ludn theo trinh ty ndng d cang cao ty 1& chét cang nhiéu (Bang 1). Sau 72 gio tiép
xuc, ¢ cac nghiém thurc ca khong co du hiéu chét va on dinh dén 96 gi0. Qua do
cho thay, hoat chit cypermethrin giy doc cap thoi cho ca trong thoi gian tir 6 — 72
gid sau khi tiép xtc.

Bing 1: Phan b t 1¢ c4 chét theo trong thoi gian thi nghiém va gia tri LC50

Thoi gian _ TV 1¢ cd chét (%) & cic ndng d§ Cypermethrin khéc nhau LC50
_(gio) Dbi chimg 7ug/L  13ug/L  24ug/L 44pg/L 80ug/L (ug/L)

3 0 0 0 0 0 0 -

6 0 0 0 14 18 10 -

12 0 0 4 40 56 70 -
24 0 0 4 40 56 70 41 (33-55)
48 0 0 8 54 90 98 24 (21-28)
72 0 0 8 54 94 100 23 (20-16)
96 0 0 8 54 94 100 23 (20-26)

(S6 liéu trong ngodc la khoang tin cdy 95%)
Két qua phén tich probit cho thiy ndng d6 gay chét 50% & 24, 48, 72 va 96 gid lan
luot 14 41, 24, 23 va 23 pg/L. Gia tri LC50 cua Cypermethrin giam theo thoi gian
nhung sau 48 gid khac nhau khong déng ké (Bang 3.1). Cypermethrin bi phan huy
nhanh trong mdi trudng. O diéu kién hiéu khi, DT50 ciia cypermethrin trong dat
tir 4 ngay dén 8 tuan (Wauchope et al.,1992) va trong nuéc 1a 5 ngay (Tomlin,
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1994). Do vay ma gia tri LC50- 48h va LC50-72h khéng sai khac nhau nhiéu. Can
clr theo cach phén loai doc tinh hoa chat ciia Koesoemadinata va Djajadirecdja
(1976) thi Cypermethrin thudc loai cuc doc dbi voi ca ré dong vi o6 LC50-96 gioy
<1000pg/L.

Gia tri LC50 ctia cypermethrin ddi véi cac sinh vat khac cling rat thap. D6i voi ca
Labeo rohita LC50-96 gid 1a 4,0ug/L (Marigoudar ef al., 2009); LC50 — 96 gid ddi
v6i ca hdi (Oncorhynchus mykiss) va (Salmo trutta fario) 1an luot 13 0,5 pg/L va
1,2 pg/L (Bradbury va Coats, 1989). Qua d6 cho thay c4 rd dong co kha ning chiu
dung voi hoat chat cypermethrin cao hon mét so loai ca khac. Nhu véy, khong
nhitng Cypermethrin dugc khing dinh 1a cuc doc ddi voi ca ro qua két qua nghién
clru nay ma nhiéu tic gia khac ciing két luan twong ty v6i nhimg loai thily sinh
vat khac.

Trong canh tac lta ¢ PBSCL, lua thuong dugc tréng tor 2 — 3 vu/nam. Theo Lé
Vin Khoa va cong sy (1999) thi ¢6 khoang 50% luong thude sau khi phun sé roi
xudng dét, nudc hay di vao khong khi. Do d6, néu Cypermethrin dugc phun trén
rudng lua theo lidu chi dan 0,1 — 0,2 L/ha, thi néng dd Cypermethrin trén rudng
dao dong lan luot tir 25 — 500 pg/L gap 1,1 — 21,7 1an so voi nong d6 gy chét
50% sb ca o sau 72 gid thi nghiém (LC50-72gi). Néu khi sau khi phun c6 muwa
thi toan bd thudc co thé s& rira trdi vao dét, nude. Qua do6 cho théy, khi phun
cypermethrin cho lta thi c6 kha ning gay chét ca ro dong khi ca séng trén rudng.

3.2 Anh huéng Cypermethrin hoat dong dép khi troi

Trung binh nhiét d9, pH va DO trong thdi gian thi nghiém lan luot 1a 272 +
0,05 °C ;7,42 £0,29 va 7,01 + 0,04 mg/L va khac biét khong céd ¥ nghia thong k&
gitra cac nghiém thirc (p>0,05).

Két qua nghién ctru cho thdy c4 r6 dong ting sb lan d6p khi khi tiép xtic voi
Cypermethrin. Tan suat dop khi ¢ nghiém thirc ddi chimg 1a 12,2 + 1,92 lan/gio,
tang 1én 20,67+ 1,76 lan/gid & ndng d6 0,2 pg/L va khi ndng do ting dén 0,5 pug/L
hay 2,3 ug/L, tin suat d6p khi bat ddu giam va con lan luot 1a 12,33+ 4,59 va
11,22+4,48 lan/gio. Tuy nhién, khi ndong d6 Cypermethrin ting dén 5,8 pg/L
(p<0,05), tan suat dop khi ting 1én 29,89+8,45 lan/gio (Hinh 3.1).

Ca ro ddng 1 loai c4 ho hap khi troi bat budc, v6i co quan ho hap phu co kha ning
ldy oxy tir khi troi khoang 70% nhu cau oxy cua co thé (Reddy va Natarajan,
1971). Hoat dong ddp khi troi s& giup ca co thé sdng dwoc & nhimg noi thiéu huyt
oxy hoa tan trong nu6c. Hoat dong nay doi khi con gitp ca séng sot trong moi
truong c6 sy hién dién cia doc chat. Tuy nhién, hoat dong dép khi troi cia ca s€
thay d6i khi bi sdc tir méi trudng xung quanh (Ponniah, 1978).

Su gia ting d6p khi troi clia ca 6 c6 thé do ca nhan ra doc chat Cypermethrin
trong nudc ma né tranh hodc do mang bj tén thuong nén phai ting cudng st dung
co quan hd hip khi troi d&& duy tri oxy cho nhu cau co thé. Natarajan (1981) cho
thay sy tang cac hoat dong dép khi troi va giam iy oxy tir méi truong nudc cla ca
16c Channa striata khi phoi nhiém véi thuéc BVTV Metasystox ¢ nong do giy
chét (5mg/L) trong thoi gian 48h 1a do mang c4 di bi ton thuong. Sy gia ting d6p
khi troi ctia ca 16 ¢ nong do Cypermethrin 0,2 pg/L (1%-LC50-96 gio) va thoi
gian tiép xtic rat ngan (2 gio) so véi truong hop nghién clru cia Natarajan (1981).

202



Tap chi Khoa hoc 2011:19b 197-208 Truong Dai hoc Can Tho

Do d6, su gia ting hoat dong dép khi troi & muc ndng do ndy co nhiéu kha ning
khong phai do mang bi ton thwong ma do ¢4 chu dong tang lay khi troi dé han ché
anh huong ciia doc chat Cypermethrin trong mdi truong nude. Nguyén Van Toan
(2009) cling nhén thdy hoat dong d6p khi troi ctia ca 16 ddng Anabas testudineus &
ndng do Diazinon 66 pg/L (1%-LC50-96 gid) ting 65% so véi ddi chimg. Nghién
ctiru tac dong cua Carbaryl 1én dop khi trdi cua cd Macropodus (Arunachalam va
Palanichamy, 1982), cua Lidan 1én ca 16 dong Anabas testudineus
(Bakthavathsalam va Reddy, 1982a) va ctua Atrazin 1én ca Carassius auratus
(Saglio va Trijasse, 1998) déu cho két qua tuong tu.
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Hinh 1: Tan suét d6p khi troi ciia ¢4 rd 6 nhirng ndng do cypermethrin khac nhau. Céc ct
¢6 cung chir cai thi khac biét khong cé y nghia thong ké (p>0,05)

O 2 mirc néng do 0,5 va 2,3ug/L, mac du tan sudt dép khi lan luot ting va giam
nhung khéac biét khong c6 ¥ nghia théng ké so véi ddi ching (p >0,05, hinh 3.1),
¢4 ¢6 nhirng hanh vi khac thuong nhu thu dong & day bé trong troi gian dai so véi
d6i chung. Nguyén Vin Toan (2009) nhan thay & nong do Diazinon 665 pg/L ca
o df)ng Anabas testudineus giam hoat dong dop khi troi so voi 66 ug/L va hay
phan bd & day bé thoi gian dai. Két qua nay clng tuong tw voi nghién ciru cua
Dutta et al. (1994) vé thay d6i hanh vi cua ca ro ddng Anabas testudineus khi phoi
nhlem v6i thudec BVTV Malathion; ¢ néng do dudi ngudng gay chét (1mg/L) thi
cé rat boi 16i nhiéu hon so véi ddi chimg nhung & ndng d6 cao (3 mg/L va 4 mg/L)
thi ca it boi 161.

6] nf)ng d6 5,8 pg/L (25%- LC50-96 gid) tin suat dop khi troi ting co thé do mang
d3 bi ton thuong nén phai tang cuong s dung co quan ho hap khi troi dé duy tri du
oxy cho nhu cau co thé. Tuy nhién, van dé nay can phai duoc kiém chung. Do tinh
wa m& nén Cypermethrin dé dang thAm qua mang (Haya, 1989) lam t6n thuong va
thay dbi tinh thim ctia mang din dén kha ning trao doi oxy trong nudc qua mang
giam nhanh chong (Hartl ez al., 2001) nén phai hd hap khi troi dé 1ay oxy dép tng
nhu cau oxXy cua co thé. Két qua nay cling tuong ty voi nghlen cuu cua
Santhakumar va Balaji (2000) v€ ca 10 Anabas testudineus khi tiép xuc véi
monocrotophos ¢ nong do 0,19 mg/L (1%-LC50-96 gio). Gia tang hoat dong dop
khi troi khi tiép xuc voi Cypermethrin c6 thé gitp ca tranh tiép xac voi thude trir
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sdu tir moi truong nude. Tuy nhién, khi 1én mat nudce thudng xuyén dé dop khi ca
¢6 thé gip mbi de doa khac nhu c6 nhiéu kha ning bi chim an ca phat hién va tiéu
diét. Ngoai ra, khi gia tang dop khi, c4 s& sir dung nang luong nhiéu thay vi cho
hoat dong ting truong. Aruchalam va Palanichamy (1982) nhan thdy ca
Macropodus cupanus gia ting d6p khi troi khoang 1,7 lan khi nuéi trong moi
truong nhidm ban carbaryl & ndng d¢ 2,5 mg/L nhung ting trong lai giam 2,4 1an
so véi d6i ching trong thoi gian 26 ngay thi nghiém.

3.3 Anh hwéng ciia Cypermethrin 1én sinh truéng ca ré dong
3.3.1 Bién dong nhiét dj, oxy hoa tan (DO) va pH trong thoi gian thi nghiém

Nhiét do trung binh trong qua trinh thi nghiém dao dong trong khoang 29 +
0,04°C vao budi sang (7-8 gio) dén 31+0,06°C vao budi chiéu (14-15 gid). Nhiét
d6 trung binh ngay trong thi nghiém khoang 29,95°C thich hop cho ca R6 sinh
song va phat trién. Oxy hoa tan (DO) ciing khong c6 su khac biét 16n giita cac
nghiém thirc va cé gia tri trung binh 1a 5,7 + 0,04 mg/L vao budi sang va 5,6 +
0,03mg/L vao budi chiéu. Pa s6 cac loai thuy sinh vat s& hoat dong binh thuong &
DO= Smg/L. Do d6 DO trong thi nghiém phu hop cho ca Rd dong sinh song. Gia
tri pH gan nhu khong khac nhau gilra budi sang va budi chiéu va nim trong
khoang 7.4 + 0,04 (budi sang) va 7,4 £ 0,01 (budi chiéu).

Nhin chung cac yéu t6 méi truong trong thi nghiém nam trong gii han sinh 1y,
sinh truéng cua ca R6 dong. Su 6n dinh cac yéu t6 pH, DO va nhiét d6 gitra cac
nghiém thire s& 1am cho thi nghiém mang tinh dong nhat cao vé mit méi truong.

3.3.2 Tang truong o cd
Hé 56 chuyén héa thirc an

Sau mot thang thi nghiém (1-30 ngay), FCR cia ddi ching va cac néng do
Cypermethrin khac biét khong c¢6 y nghia thong ké (p>0,05) nhung c6 khuynh
hudng gia tang theo nong d6 Cypermethrin (Hinh 2). Gi4 trji FCR cu thé giira ddi
ching va cac néng d6 Cypermethrin 0,2, 0,5, 2,3 va 5,8 ng/L lan luot la
2,3540,09, 2,22+0,07, 2,42+0,15, 2,52+0,21 va 2,55+0,04. O ndng d6 cao nhit
(5,8 ng/L) FCR béng khoang 108,5% so v6i d6i chung (Hinh 3.2).

Trong sudt qua trinh thi nghiém (1-60 ngay), FCR cuia dbi ching va cac nong do
Cypermethrin 0,2, 0,5, 2,3 va 5,8 pg/L khac biét khong co6 y nghia thong ké
(p>0,05); gia tri lan luwot 1a 2,99+0,08, 2,78+0,13, 2,92+0,13, 2,81+0,16 va
3,1£0,1. Tuy nhién, & nong d6 cao nhat (5,8 pg/L) FCR bang 103,7% so vé&i dbi
ching (Hinh 2).

Tat ca cac hoat dong cua sinh vat déu can nang luong. Ca su dung nang luong tur
thirc 4n, mot phan cho qua trinh trao d6i chat, mot phan thai qua phén, nudc tiéu va
phan con lai dugc tich liy cho ting trudng va sinh san (Smith, 1989). Trong sudt
thot gian thi nghiém, luong thirc an ca s dung (FI) & d6i chimg va cac nong do
Cypermethrin du khéc biét khong co y nghia thong ké (p>0,05) (Bang 2) nhung c6
xu huéng tang. Piéu nay cho thdy, ning luong tir thirc an dugc cd lay vao co thé
khac nhau khong 16n gitra cac nghiém thirc nhung ciing ¢6 xu hudng tang. Co the
do ca tang cac hoat dong trao d6i chat nham tranh tiép xtic voi doc chat nén can
phai tiéu thy thirc dn dé bd sung nang lugng da mat cho co thé, din dén FI ¢ xu
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huéng ting. Thém vao d6, FCR ting ciing c6 xu hudng ting theo sy gia ting ndng
d6 Cypermethrin (Hinh 2).

Nguyén Vin Toan (2009) nhéan thay sau 2 thang tiép xtc v6i Diazinon ¢ nong do
655 pg/L va 1,638 pg/L thi SGR & ca 16 dong (Anabas testudineus) giam lan luot
1a 25% va 29% so v6i dbi chimg nhung FCR ting 32.8% va 20.6% so voi dbi
ching. Ca ro phi (Orchrromis niliticus) sau 8 tuan tiép xiic voi cac nong do
Dimethoate 0,83, 1,04 va 1,38 mg/L thi SGR giam 48,9%, 58,7% va 75,9% so véi
d6i chimg va FCR ting 16,1%, 18,8% va 26,9% so v6i d01 ching (Auta va Ogueji,
2006). Nghién ctu cua Yaji va Auta (2007) vé anh huong cua thudc
Monocrotophos 1én ting truéng ca tré phi (Clarias gariepinus) ciing cho két qua
tuong ty. Khi tiép xac voi Cypermethrin, ca r6 gia ting d6p khi (Hinh 3.1). Gia
tang cac hoat dong nay s& din dén gia ting sir dung ning lugng. C6 1& day 1a 1y do
ma c4 can ldy nhiéu ning luong tir thire an hon. Hay noi cach khac ddy 1a nguyén
nhan dan dén xu hudng tang FI va FCR.

| e}

pzz2 0,2 ng/L
B8 0,5 ng/L
2,3 pg/L
I 5.8 ug/L

Thoi gian (Ngay)
Hinh 2: H¢ s6 chuyén héa thirc in (TBSE, n=3) trong giai doan 30 ngay va 60 ngay
thi nghiém
Téc do tang trong tiwong doi

Téc d6 ting trudng tuong ddi (Specific growth rate, SGR) cua ca r6 dong trong
giai doan 1-30 ngay cua dbi ching va cac nong do Cypermethrin 0,2; 0,5; 2,3 va
5,8 ng/L lan luot 1a 1,49+0,07, 1,49+0,06, 1,35+0,07, 1,32+0,07 va 1,32+0,07
%/ngdy (Bang 3.2). Mac du SGR khac biét khong c6 y nghia thdng ké (p>0,05) khi
so sanh giita d6i chimg véi cac nong do Cypermethrin, gia tri ¢6 xu hudng giam
dan theo su gia tang nong d6 Cypermethrin. O hai nong d6 cao nhit SGR chi bang
88,6% so v&i dbi chung.

Trong 2 thang thi nghiém, SGR ¢ nghiém thirc ddi ching va cac nong do
Cypermethrin 0,2; 0,5; 2,3 va 5,8 pg/L lan lwot 1a 1,26+0,05, 1,33+0,05,
1,29+0,05, 1,30+0,05 va 1,22+0,05 %/ngay (Bang 2). O ndéng d6 cao nhit SGR
bang 96,83% ddi chimg.

Theo Jobling (1993) ting trudng cua ca 13 sy gia ting vé nang lwong duy trit trong
co thé. Pay 1a két qua cua sy khac biét giita nang lwong thirc an tiéu thu va ning
luong cho qua trinh trao doi chét. Khi tiép xtc véi véi Cypermethrin & cic nong
d6 dudi ngudng gay chét thi ting trudng ciia ca rd6 dong co6 khuynh hudng bi trc
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ché, ndng d6 thudc cang cao thi ting trong cang giam. Ting trudng cla ci giam
khi tiép xtic voi thubec BVTV c6 thé 1a do ca giam tiéu thu thirc dn hodc ting
cudng trao ddi chat dé dao thai doc chat ra khoi co thé (Yaji va Auta, 2007). Trong
nghién ctu nay luong thirc n c4 r6 dong tiéu thu khac biét khong dang ké
(p>0,05) giita d6i ching va cac ndng d6 cypermethrin. Do d6, xu hudng giam ting
truong cua ca ro dong co thé do ca da sir dung ning lugng cho thyc hién bai tiét
doc chat hay giai doc thay vi dung cho tang trong. Ngoai ra viéc sir dung nang
lwong cho hoat déng dong mé ndp mang va d6p khi troi nham han ché tiép xtc
doc chat ciing 1a nguyén nhan lam giam ting trong. Diéu niy twong tu v6i nghién
cuu & ca nudc ngot Mystus vittatus (Arunachalam ef al., 1980) va ¢4 ¢6 co quan hd
hap khi troi Macropodus cupanus (Arunachalam va Palanichamy, 1982) khi tiép
xuc voi Carbaryl.

Biang 2: Toc dd ting trudong twong ddi (SGR) trong thoi gian thi nghiém

Cypermethrin FI (mg/g/ngay) SGR (%/ngay)
ng/L 1-30 ngay 1-60 ngay 1-30 ngay 1-60 ngay
bC 30,22+0,16 29,53+0,14  1,49+0,07 (n=90) 1,26+0,05 (n=57)
0,2 29,29+0,52 28,19+£0,89  1,49+0,06 (n=93) 1,3340,05 (n=57)
0,5 29,29+0,57 28,54+0,52  1,35+0,07 (n=92) 1,2940,05 (n=56)
2,3 29,51+0,46 27,87£0,59  1,32+0,07 (n=90) 1,3040,05 (n=57)
5,8 30,18+0,28 29,66+£0,34  1,32+0,07 (n=88) 1,224+0,05 (n=53)

S6 liéu trinh bay TB=SE.

Nhiéu nghién ctru vé anh huong cua doc chat dudi ngudng gay chét 1én ca ciing
cho két qua tuong ty. Nguyén Vian Toan (2009), nhan thiy SGR cua c4 ro dong
(Anabas testudineus) giam khi tiép xuc voi Diazinon ¢ ndng d6 655 pg/L va 1.638
pg/L, mirc d6 te ché 1an lugt 1a 25% va 29% sau 2 thang thi nghiém. O ndng do
0,35 mg/L, Diazinon 1am giam 50% va 33% SGR cua ca Léc (Channa striata) so
v6i ddi ching sau 40 ngay va 60 ngay thi nghiém (Nguyén Vian Cong et al., 2006).
Cé 16 phi (Orchrromis niliticus) sau 8 tudn tiép xuc voi cac nong do Dimethoate
0,83, 1,04 va 1,38 mg/L, SGR giam lan luogt 1a 48,9%, 558,7% va 75,9% so voi dbi
ching (Auta va Ogueji, 20006).

Ca 16 déng nudi trong thi nghiém tiép xuc véi Cypermethrin dugc cho an véi
luong t6i wru va thanh phan dam 6n dinh (35% dam) trong sudt qua trinh nghlen
ciru nhung su tang truéng cua ca khi tiép xtic voi Cypermethrin van suy giam.
Trong diéu kién ngoai dong, sy ting truéng cua ca khi tiép xuc véi Cypermethrin
c6 thé chiu nhiéu anh huéng hon do cé phai tiéu ton thém nhiéu ning lugng cho
qua trinh tim thire an va trén tranh ke thu. Anh huéng ciia Cypermethrin 1€n tang
truong cua ca rd dong khi ca song trén dong rudng rat co thé xay ra nhung dé
khang dinh van dé nay can tién hanh nghién ctru thém ngoai thuc té.

4 KET LUAN VA PE NGHI
4.1 Két luan

Hoat chat Cypermethrin rat doc d6i voi ca 16 dong, LC50- 96 gio la 23 pg/L. Khi
tiép xtic voi Cypermethin & nong d6 0,2 ug/L va 5,8 ug/L tan suat dép khi troi cia

ca rd tang 1an Iuot 1,7 va 2,4 14n so voi dbi chimg nhung c6 khuynh hudng giam &
nong d6 2,3 pg/L.
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Khi tiép xtic voi Cypermethin, hé sd chuyén hoa thic an trong giai doan 1 - 30
ngdy va 1 - 60 ngdy thi nghiém c6 khuynh hudng gia tang (p>0,05) so voi d6i
chu’ng Toc do ting trudng twong doi cua dbi ciia ca c6 xu huong giam dén theo sy
gia ting ndng do cypermethrin. O ndng d6 5,8 pg/L, SGR giam 11,4% trong 30
ngay thi nghiém va 3,2% so véi d6i chtng trong 60 ngay thi nghiém.

4.2 Kién nghi

Khi nghién ctru doc cap tinh ciia hoat chat Cypermethrin dén thity sinh vat c6 thé
gi61 han trong thoi gian 72gio.

Theo d&i dién bién néng d6 Cypermethrin trong nudc va dat trén ruong sau khi
phun va tac dong cia thude 1€n ca trong thuc t€ 1a rat can thiét.
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