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ABSTRACT

Acute toxicity and effects of insecticide Marshal 200SC on cholinesterase
(ChE) and growth performances of fingerling Tilapia (Oreochoromis
niloticus) were carried out in laboratory conditions. An experiment was
conducted in static non-renewed system for estimating LC50-96h. Other
experiments with three levels of Marshal 200SC (1, 5 and 10%LCso-96h) and
control were conducted in 50L glass aquaria during 96hrs and in 600L glass
fiber tanks during 60 days for examining effects of this insecticide on ChE and
growth of this species, respectively. Result showed that Marshal 200SC is very
toxic for Tilapia, LC50-96h is 0.52 ppm (0.1 mg/L of Carbosulfan). At
concentrations <10%LC50-96h, the insecticide causes significantly short-
term effects on brain ChE activity but insignificant effects on growth
parameters. Activity of ChE is the most sensitive parameter to Marshal
200SC. At sub-lethal concentrations, it is quickly inhibited within 6 hrs of
exposure and fully recovers within 48 hrs.Lowest observed effect
concentration of Marshal 200SC for ChE is 0.05ppm (10%LCs0-96h).

TOM TAT

Xac dinh LC50 va tac dong cia Marshal 200SC lén cholinesterase (ChE) va
sinh truéng cd ré phi (Oreochoromis niloticus), ¢ giong dwoc trién khai
trong diéu kién phong thi nghiém. Thi nghiém xdc dinh LC50 dwoc bé tri theo
phiong phdp nwde tinh, khéng thay mede. Marshal 200SC ¢ nong dé 1, 5 va
10%LCs0-96h va doi ching dwoc bo tri hodn toan ngdu nhién trong bé kinh
50L va bé composite 600L dé xdc dinh dnh hieong ciia thuée dén ChE va sinh
trudng ciia cd. Két qua cho thdy Marshal 200SC déc cap tinh cao doi véi cd
r6 phi, gid tri LCso- 96h la 0,52 ppm (carbosulfan 0,1 mg/L). O néng do
<10%LC50-96h, thuéc khéng gdy anh hieong ldu dai dén cdc théng sé tang
truong. ChE cd ré phi rit nhay cam voi Marshal 200SC. O cdc nong dg dudi
nguéng gdy chét, hoat chdt nay gay vec ché ChE nhanh sau 6 gio phoi nhiém
nhuwng phuc héi hoan todn sau 48 gio- Nong do thap nhat thdy anh hiedng dén
ChE la 0,05ppm (10%LCs0-96h).

Trich dan: Nguyén Vin Cong, Nguyén Xuan Khué, Huynh Thi Giau, Nguyén Piang Khoa, Huynh Cong
Khéanh, Huynh Vian Thao, Nguyén Thanh Giao, Tran S§ Nam, Pham Qudc Nguyén va Mitsunori
Tarao, 2019. Bdc ce‘ip tinh va anh huong ctia Marshal 200sc 1én hoat tinh cholinesterase va sinh
truong ca rd phi (Oreochoromis niloticus). Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(SH
chuyén dé: Moi trudng va Bién ddi khi hau)(1): 135-141.
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1 GIOI THIEU

Pong bang séng Ciru Long (PBSCL) 1a ving
canh tac lua trong diém cua Viét Nam. San luong
laa & BPBSCL ludn chiém hon 50% so véi toan Viét
Nam trong khi dién tich DPBSCL chi khoang 12%
dién tich toan qudc (www.gso.gov.vn). Nham gia
tang nang suit laa dé duy tri san lugng, viée sir dung
thudc bao vé thuc vat (BVTV) trén dong rudng &
DBSCL ciing gia tang. Theo thong ké ciia B Nong
nghiép va Phat trién Nong thon (2017), danh muc
thubc BVTV duoc phép sir dung & Viét Nam cé
1.773 hoat chéat voi 4.237 san pham thwong mai
duoc phép luu hanh. Marshal 200SC chira hoat chat
carbosulfan 200g/Lva chat phu gia 1a mot trong
nhing loai thudc thuong mai dwoc st dung kha phd
bién trong canh tac lta & PBSCL dé diét trir ray
nau, bo tri, bo xit, sau phao duc be, duc than, sdu nan
hai lha. Carbosulfan thudc géc carbamate, ¢ co ché
gdy hai cho sinh vat qua gdy wc ché enzyme
cholinesterase  (Peakall, 1992). Khi enzyme
cholinesterase (ChE) bi trc ché s& kéo theo nhiéu anh
huodng nghiém trong khac cho sinh vét (Fulton and
Key, 2001) va do enzyme cholinesterase c6 thé canh
bao sém anh hudng ti€u cuc cua thudc cho sinh vét
(Cong et al., 20006).

Ca 16 phi (Oreochromis niloticus) la mot trong
nhing ddi twong dwoc nudi véi nhidu hinh thirc khac
nhau nhu nuoi trong véo, nudi ao va dac biét 1a nudi
két hop trong mé hinh lta — c4 & ving PBSCL. Vi
vay, viéc st dung Marshal 200SC trong canh tac lta
¢6 thé 1am anh huong dén loai c4 nay.Bao cao nay
s& cung cip thong tin vé anh hudng cua Marshal
200SC Ién ty 1¢ séng, ChE va sinh truong cua ca ro
phi (Oreochromis niloticus) trong diéu kién phong
thi nghiém dé lam co s& cho du béo i ro hay trién
khai trén diéu kién mo hinh laa — ca.

2 PHUONG PHAP NGHIEN CUU
2.1 Dia diém va thoi gian nghién ciru

Nghién ctru dugc thuc hién tai phong thi nghiém
Khoa M6i truong va Tai nguyén Thién nhién,
Truong Dai hoc Can Tho tir thang 1 dén thang 5 nam
2018.

2.2 Sinh véat thi nghiém

Ca r6 phi (4 - 6 gram/con) dugc mua tir trai ca
gidng & quan Ninh Kiéu — Thanh phé Can Tho va
dugc nudi dudng trong bé soi thity tinh 600L trong
hai tuan cho quen vé&i nude thi nghiém (nudc may
sau khi suc khi 48 gi0). Ca khoe manh, khong di tat,
khong co déu hiéu bénh va déng ¢d duoc lua chon
cho nghién ctru.
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2.3 Héa chat
2.3.1 Nguon déc chdt

Thudc trir sdu tén thwong mai Marshal 200SC,
chira hoat chat carbosulfan (200g/L) do cong ty
FMC Corporation (M¥) san xuat duoc sir dung dé
bb tri cac thi nghiém.

2.3.2 Hoéa chdt phdn tich ChE

Céc hoa chat duge ding dé phan tich ChE bao
gém: Na;HPO4.2H,0 (Merck) va NaH,PO,.2H,0
(Merck) ding dé pha dung dich dém 0,1M
phosphate buffer pH=7,4 va 0,1M phosphate buffer
pH=8; Ci4sHsN>OsS, (5,5’-dithio-bis-2-nitrobezonic
acid) con goi la DNTB (Merck) va
Acetylcholinenesterase iodide (Merck) duge su
dung nhu co chit dé do ChE. Acetone (Trung Qudc)
dugc sir dung dé rira cbi sau khi nghién mé ndo cua
mdi miu ¢4 nham tranh anh huéng cua cac mau voi
nhau.

2.4 Phuong phap bb tri thi nghi¢m
2.4.1 Thi nghiém xdc dinh LCso trong 96 gio
cua Marshal 200SC doi voi ca ro phi

Thi nghiém trién khai theo phuong phap nudc
tinh va khong thay nudc (APHA, 1998) qua hai giai
doan:

Thi nghiém xac dinh khoang gay doc

Tammuc nong d6 thudc Marshal 200SC (0,25;
0,30; 0,40; 0,50; 0,65; 0,90; 1,29 va 1,84 ppm) va
dbi ching (nuwdc may da sut khi 48 gid dé loai chlor
du)duoc bd tri trong 96 gid. Ca duge bd tri trong bé
composite 60L (chtra 20L dung dich thudc), mdi
nong do bd tri 10 con ca. Két qua nay dugc st dung
dé 1am co so cho bd tri thi nghiém xac dinh LCs.

Thi nghiém xac dinh LC50-96h

Bon nong do thudc Marshal 200SC (0,21; 0,42;
0,60 va 0,86 ppm) va thirc dbi chimg (nuo’c may)
dugc bd tri hoan toan ngiu nhién vé6i 3 1an lap lai
theo phwong phap nuéce tinh, khong thay nuée. Mai
nghiém thirc b tri 10 ca thé trong bé composite 60
lit(chira 20L dung dich thudc). Trong thoi gian thi
nghiém, khong thay nudc va khéng cho ca an va
theo doi ghi nhan s6 ca chét & cac thoi diém 1, 3, 6,
9,12, 24, 36, 48, 60, 72, 84 va 96 gio sau khi b tri.
Khi phét hién c4 chét thi ghi nhan sb liéu, rdi dung
vot vot ra khoi bé dé tranh anh huong dén chat lugng
nude thi nghiém do sy phan hiy xac ca chét. Cac
yéu t6 méi truong nhu pH, DO duoc do 2 lan/ngay
(7:00 — 8:00 va 14:00 — 15:00) bang b testkit (Sera,
Pric), nhiét do duge do bang nhiét ké ruou.
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2.4.2 Thi nghiém xdc dinh anh huong cua
Marshal 200SC den enzyme ChEca ré phi

Ba ndng d6 Marshal 200SC gdm (0,005; 0,025
va 0,05 ppm) tuong tmg 1, 5 va 10% LC50-96h va
dbi chung dugce bd tri hoan toan ngiu nhién trong bé
kinh 40L (chtra 20L nuéc) voi 3 1an 1ap lai. Mdi lan
1ap lai bé tri 20 c4. Thi nghiém dugc trién khai trong
96 git. Mau ca dugc thu & cac thoi diém: trudce khi
cho tiép xtc thude, 3, 6, 12, 24, 48, 72 va 96 gio sau
khi cho tiép xtic thue. Mdi mirc ndng do thu 6 ca (2
c4/1an lap lai), ndo cta ca dugc lay ra can than dé xir
Iy cho xé4c dinh hoat tinh ChE theo phuong phap
Ellmanet al. (1961).

Céc yéu td méi truong nhu pH, DO duge do 2
lan/ngay (7:00 — 8:00 va 14:00 — 15:00) bang bod
testkit (Sera, Pirc), nhiét d6 dugc do bé'mg nhiét ké
ruou.

2.4.3 Thi nghiém xdc dinh néng do Marshal
200SC gdy danh hwéng dén sinh trong ciia cd ré
phi

Ba mtic ndng d6 Marshal 200SC gém 1%, 5%
va 10% cua LC50-96h (0,005, 0,025 va 0,05ppm) va
dbi ching (nude may) dugce bd tri hoan toan ngau
nhién trong bé composite 600L chira 300 lit nuéc,
mdi ndng d6 dwoc bd tri 1ap lai 3 1an. Ca duoc thuén
dudng 14 ngay, sau d6 can khéi luong ban dau trude
khi b tri, mdi bé b tri 30 ca (90 ca cho mdi nghiém
thirc). Cac bé thi nghiém dinh ky 15 ngay can va
thay méi nudc chira Marshal 200SC nhu nong do da
b tri 1an dau. Trong hai ngay ké tir khi cho thudc
va0, ca itan nén khong cho ¢4 dn nham tranh thirc an
lam ban nuéc.

Hang ngay cho ca an luc 9-10 gio va 15-16 gio
bang thirc 4n vién (Cargil, ma 7414) dd siy & nhiét
d6 60°C dén khi khéi lugng khong d6i. Lugng thirc
an cho an bang 5% khdi lugng cé trong bé va ludn
du dé tinh lugng thirc dn c4 di sir dung. Thirc an
dugc dém mau dé tinh binh quan s vién trong 1g.
Sau khi ca dugc cho an khoang 45 phut, thire dn thira
duoc vt ra roi dém sb vién thie dn con du dé tinh
lugng thirc an ma cé da stir dung.

Céc thong s6 mdi truong nhu pH, DO, NOyva
NH3/NH," duoc do v6i chu ky 3 ngay/lan, do vao
lic 7-8 gid va 14-15 gio bang Testkit (Dirc).

2.5 Tinh toan két qua

Gia tri LCs0-96h

Gia tri LC50 dugc udce tinh theo phuong phap
Probit (Finney, 1971), trong d6 ndng d6 Marshal
200SC (chira 200g/Lcarbosulfan) dwoc chuyén sang
logarit thap phan va phan mém IBM SPSS 13.0
dugc st dung lam cong cu udce tinh:

Ty 1é chét
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Ty 1& chét (%) =ix 100

Trong do, N: sO céa chét trong ting bé (con/bé);
No: 86 ¢4 bd tri ban dau (con/bé)

Hoat tinh ciua ChE
_ AxCxH,
ExLxS xP

Trong d6,HT: hoat tinh uM/g/phut; A: Abs mau
- Abs blank (Abs/phiit); C,: thé tich cuvet hay tong
thé tich dung dich do (mL) = 3 mL; H,: thé tich
buffer st dung dé nghién mau (mL); E: hé $6 =13,6;
L: chiéu dai cuvet (cm) = 1 cm; Sy: thé tich mAu sau
khi ly tam ldy do (mL) = 0,2 mL; Pq: trong luong
mau lay nghién (g)

Ty 1é ChE bj trc ché

A
1 =100-——-100
Adc
Trong do, I: ty 1¢ ChE bi uc ché (%); A: hoat tinh
ChE do dugc timg mau (uM/g/phiit); Ag.: trung binh
hoat tinh ChE cta nghiém thirc d6i chung ¢ tung
thoi diém (uM/g/phit)

Luwong thirc an tiéu thu (g/g.ngay)

YF_YF
SWxT

FI =

Trong d6, LF.: tong luong thirc dn cho dn (mg);
YF,: tong lugng thirc an thira (mg); TW: tong khoi
luong cé tinh dén thoi diém T (gram); T: thoi gian
thi nghiém (ngay)

Téc do tang trwcng twong doi

Téc d6 tang truong tuong ddi (SGR) duoc
tinh theo Zhou et al. (2008).

Ln(Wt) - Ln(Wo)

SGR = x100 (%/ngay)

Trong d6,SGR: toc do tang trudng tuong d‘éi
(%/ngay); Wo: trung binh khoi lugng ban dau
(gram); W¢: trung binh khoi lugng cudi (gram); T:
thoi gian nudi (ngay)

Hé 56 chuyén héa thirc an (FCR)

XFc-XFr
XWr-EWi+X Wi

Trong d6, FCR: hé s chuyén hoa thic an; Y. F.:
tong lwong thuc an cho c4 an (trong luong kho)
(gram); Y. E.: tong luong thic dn thira sau khi cho ca
an (trong luong kho) (gram); Y. W: tong khéi lugng
c4 ¢ thoi diém khao sat (gram) (thoi diém t) (trong
luong tuoi); ¥ W;: tong khdi lugng ca lic dau (trong

FCR = (Zhou et al. 2008)
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luong tuoi) (gram); Y. W,,: tong khdi lwong ca chét
(trong luong tuoi) (gram)

Tang trong tuyét doi (DWG)

W, —-W,
we = We = Wa)

Trong d6,DWG: tang truong kh(‘)i\ luong theo
ngdy (mg/ngay); Wa: khoi lugng ban dau; We: khoi
luong cudi; t: thoi gian thi nghiém

2.6 Xirly két qua

Céc s6 liéu tho vé ty 18 rc ché hoat tinh ChE,
lugng thire an ti€u thy, hé ) chuyén hoa thire an, tdc
do tang truong twong ddi va ty 16 sdng dugc kiém
tra phan phdi chuan va phuong sai trudc khi thuc
hién céc phép théng ké. S6 liéu phan phdi chuin
duoc phan tich phuong sai (ANOVA) va so sanh
trung binh céc chi tiéu so v&i ddi chimg bang kiém
dinh Dunnett va Duncan thong qua su dung IBM
SPSS 13.0. Sai khac c¢6 y nghia thong ké & mirc 95%
(p<0,05).

3 KET QUA VA THAO LUAN

3.1 LC50-96h ciia Marshal 200SC dbi véi
ca ro phi

Két qua thi nghiém xac dinh khoang gay doc
cho thiy ¢ nong do 0,25  ppm Marshal 200SC da lam
chét 30% ca ro phi va ndng do >0,9 ppm da lam chét
100% ca thi nghiém. Do do, khoang gay doc cua
Marshal 200SC dugc chon tir 0,21-0,86 ppm.

3.1.1 Nhi¢t do, pH va oxy hoa tan trong thoi
gian thi nghiém

Nhiét d6 trung binh trong thoi gian bd tri thi
nghiém 1a kha dong nhat giira cac nghiém thic, dao
dong trong khoang 29 — 30°C (budi sang) va 29,5 —
31°C (budi chiéu). Ham lugng DO ¢ cac nghiém
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thirc dao dong trong khoang tir 2,0 dén 4,0 mg/L.
Theo Poan Khic Do (2008), ca rd phi van séng binh
thuong trong moi truong c6 oxy hoa tan dudi 1
mg/L. Tuy nhién, khi DO thap nhu thi nghiém nay
¢4 c6 thé ca phai ting trao d6i chat dan dén hip thu
nhanh thudc vao co thé va gy anh huong. Két qua
cho thiy pH dao dong tir 7 — 8. Nhin chung, cac
thong s moi truong theo ddi trong qua trinh thi
nghiém gan nhu dong nhét giira cdc nghiém thirc.

Bing 1: Cac yéu t6 méi truomg trong thi nghi¢m
LCs0-96h

Théng s6 mdi truong

dugc theo doi Sdng Chiéu
pH 7,60-8,0 7.60-38,0
Oxy hoa tan (mg/L) 2-4 2-4
Nhiét d6 (°C) 29,0-30,0 29,5-31,0

3.1.2 Ty léchét va woc tinh LCso trong 96 gio
cua Marshal 200SC doi voi ca ro phi

Sau 6 gio tiép xtic, c4 chét xudt hién & tt ca cac
nghiém thttc chira Marshal 200SC ngoai trir &
nghiém thtrc dbi chimg. Ty 1& c4 chét tang dan theo
su gia ting ndng d6 thube. Sau 96 giov, ty 1¢ chét ca
16 phi & nong d6 0,21 ppm 13 30,0%, & ndng d60,86
ppm la 96,7 (Bang 2). Ca chét tap trung trong
khoang tir 3 dén 48 gio tiép xtic véi thude. Sau 60
gio tlep xuc, ca van tiép tuc chét nhung cham cho
dén két thic thi nghiém.

Tir két qua ty 1& chét, gia tri LCs0.96h cua
Marshal 200SC 1én cé 16 phi dugc udc tinh 1a 0,52
ppm (gom ca chit phu gia va hoat chét giy hai),
tuong duong 0,1 mg/L Carbosulfan. Can cir theo
cich phan loai doc tinh héa chat cua
Koesoemadinata and Djajadirecdja (1976), Marshal
200SC thudc loai cuc doc dbi vai ca 1o phi c& giéng
vi gia tri LCs0-96 gio < 1 ppm.

Bang 2: Ty 1& chét (%) va wée tinh LCso ciia Marshal 200SC déi véi ca rd phi

Thoi gian phoi Ty 1€ c4 chét (%) & cac nong do thuoc (ppm) khic nhau
nhiém (gi¥) _ Dbi chimg 0,21 0,42 0,60 086 0 (ppm)

1 0,0 0,0 0,0 0,0 0,0

3 0,0 0,0 13,3 63,3 76,7

6 0,0 26,7 26,7 76,7 93,3

9 0,0 26,7 30,0 80,0 93,3

12 0,0 26,7 30,0 80,0 93,3
24 0,0 26,7 30,0 80,0 93,3
36 0,0 30,0 30,0 80,0 93,3
48 0,0 30,0 30,0 80,0 96,7 0,54
60 0,0 30,0 30,0 80,0 96,7
72 0,0 30,0 36,7 80,0 96,7 0,54
84 0,0 30,0 36,7 80,0 96,7
96 0,0 30,0 40,0 80,0 96,7 0,52

Gia tri LC50-96 gid ctia malathion dbi véi loai ca
nay l1a 2 mg/L (Pathiratne and George,1998), doi véi
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hoat chit diazinon 1:21 2.8 mg/L (El-Sherif et al.,
2009). Qua do6 cho thay doc cap tinh ciia carbosulfan
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d6i v6i ca ro phi cao hon cic hoat chdt nhu
malathion, diazinon vi c6 gid tri LCs0-96 gi¢ 1a thap
nhat.

3.2 Tinh nhay cdm cia ChE trong nio ca ré
phi véi Marshal 200SC

3.2.1 Nhiét do, oxy hoa tan va pH nudc trong
thoi gian thi nghiém

qKé't qua theo doi cho théy nhiét d6 trung binh
budi sang 27,3°C+0,1, budi chiéu dao dong tir
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29,3°C+0,1. Ham lugng oxy hoa tan dao dong tur
3,4mg/L+0,4 dén 3,5mg/L+0,6 vao budi sing va
3mg/L+0,3 dén 3,Img/L+0,6.pH cia mdi truong
nudc trong thi nghiém cokhoang dao dong nho tir
7,0 - 7.2 (vao budi sang) va tir 7,1 - 7,3 (vao budi
chiéu) (Bang 3). Nhin chung, nhiét do, oxy hoa tan
va pH trong thi nghiém khong thay d6i 16n va kha
ddng nhét gitra cac nghiém thirc.

Bang 3: Nhiét d9, oxy hoa tan, pH trong thi nghiém xac dinh nhay cam ciia ChE véi thuée Marshal

200SC
o Nhiét dg ('C) DO (mg/L) pH

Nghi¢m thic Séng Chidu Séng Chidu Séng Chidu

D31 chimg 273+0,1  29.3+0,1 3,506 30206 704007 710,08

1% 273401 294+0,1 3404 30803 724007 7.3+0,09

5% 273401 294+0,1 34407 30805 724007 7,1%0,07

10% 273401 293+0.1 3.440.5 30807 71%008  7.2+0,07

3.2.2 Ty 1é irc ché hoat tinh ChE

Sau 3 gio tiép xtic voi thude Marshal 200SC.ty
18 trc ché so vé6i ddi ching & cac ndng d6 0,025 va
0,05 ppm (twong duong 5 va 10% LCso-96h) la cao
nhét va lan luot 13 15,9% va 35,8% (p<0, 05). 012
gio, ty 1 e ché chi con khac biét so véi ddi ching
& ndng do cao nhét (ty 18 wre ché 1a 31,2%). Ké tir 48

gio vé sau, ty 18 trc ché & tt ca cac mirc nong do
0,005; 0,025; 0,05 ppm khong con khac bi¢t véi
nhau va ciing khong khac biét so v6i dbi chimg
(p>0,05) (Hinh 1).Nhin chung khi ting ndng do, ty
18 (rc ché ChE tang va giam dan sau 6 gio phoi nhiém
v6i thude. Hay noi cach khac, ChE phuc hdi dan sau
6 gid phoi nhiém.

50
40 4
X 304
m
O
o 204
-]
<
2
- 10 -
>
=
0 4
-10 T T T

—8— 1%LC50-96h
—O— 5%LC50-96h
—w— 10%LC50-96h

12

24 48

Thoi gian phoi nhiém (gid)

Hinh 1: Biéu db ty 1¢ wrc ché ChE ciia ¢4 rd véi Marshal 200SC theo thoi gian

Ghi chi: Trong cung thoti gian phoi nhiém, giita cdc dwong ¢ cung chif cdi thi khdc bigt khong co y nghia thong ké )
(p>0,05, Duncan test) va dau * chi khac biét so véi doi chung (p<0,05, Dunnet 2-tail test). Poi chitng co ty ¢ wic ché la

0 nén khéng trinh bay s6 liéu.

Marshal 200SC chita hoat chéat carbosulfan
thugc gdc carbamate. Nhom nay co co ché gy e
ché nhanh ChE nhung khong kéo dai
(Tomlin,1994). Mt s6 nghién ctru ciing cho thay
carbamate, fenobucarb ciing gay trc ché nhanh ChE
¢4 loc (Cong et al., 2006), ca r6 dong (Tam ef al.,
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2018) nhung phuc hdi hoan toan sau 48 gid phoi
nhidm. Qua d6 cho thay du thudc nay c6 doc cap tinh
cao nhung khong kéo dai.

Két qua thi nghiém nay con cho thay nong do
thip nhat anh huong (lowest observed effect
concentration-LOEC)ctia Marshal 200SC dén ChE
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1a 0,05 ppm (10%LC50-96 gid). Do d6, ChE & ca rd
phi ¢6 thé dugc sir dung lam thoéng s chi thi cho
mdi trudng nhiém Marshal 200SC véi ndng do cao
hon 0,05 ppm. Khi lta méi sa hodc trdng & mat do
thua thi hé s che phi thap, nén khi phun thude thi
luong thudc roi xuéng dét nhiéu. Nguoc lai khi mat
do tréng cao, tudi laa dai hon thi hé s che pht cao
nén lugng thudc roi khi phun giam.Gia sir myc nudc
ruong khi phun thude 1a 15cm va ty 1é thude roi
thudc roi xuong nude dao dong tir 25 - 75% tiy vao
mat do va tudi lua; khi do nong d6 Marshal 200SC
trong rudng laa dao dong tir 0,133 -0,5 ppm, cao gap
2,56- 9,62 1an nong d6 10%LCse-96h. Theo két qua
nghién ciru ctia Pham Vin Toan (2013), Nguyén
Vin Toan va Nguyén Vian Cong (2018), ngudi dan
thuong ap dung thubc véi liéu lugng cao hon S0 VOi
chi dan ghi trén nhan thude. Nhu vy trénthuyc té khi
sir dung thuéc Marshal 200SC cho rudng lta, nong
d6 thudce c6 thé cao hon nhiéu so véi tinh toan va co
nhiéu kha ning lam anh huong nghiém trong dén
ChE ca 16 phi.
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3.3 Anh hudng ciia Marshal 200SC 1én sinh
trudéng cia ca ro phi

3.3.1 Nhi¢t do, pH va oxy hoa tan, TAN va
NOytrong thoi gian thi nghiém

Céc thong sb6 moéi truong trong thdi gian thi
nghiémc6 bién dong (Bang 4). Nhiét 6 dao dong tir
26,2°C+0,3 dén 26,1°C+0,3 vao budi sang (7-8 gi0),
27,9°C+0,4 dén 28,2°C+0,4 vao budi chiéu. Oxy
hoa tan dao dong tir 2,8mg/L+0,3 dén 3,2mg/L+0,3
vao budi sang va tir 2,5mg/L+0,3 dén 2,8mg/L+0,3
vao bubi chiéu. Trong khi pH dao dong tir 6,9 dén
7,1 vao budi sang va tir 6,8 dén 7,2 vao budi chiéu.
Nong d6 NH3/NH,* trong cac nghiém thirc dao dong
khong 16n gitra cac nghiém thirc cling nhu gitra hai
budi sang va chidu trong cung mot ngay, budi sang
1a 1,13+0,07 mg/L va budi chiéu 1a 1,25+0,08 mg/L.
N6ng do NO; luén dudi ngudng phat hién (0,1
mg/L).Céc diéu kién nay hoan toan phu hop cho ca
10 phi sinh sbng.

Bing 4: Ciac yéu t6 mdi truomg trong thoi gian nudi sinh truéng ca roé phi

Nghiém thirc Nhiét do (°C) DO (mg/L) pH TAN (mg/L)
bC 26,2+0,3-28,2+0,4 3,2+0,3-2,8+0,3 7+0,09-6,8+0,1 1,13+0,07-1,25+0,08
1% 26,0+0,3-27,9+0,4 3,0+0,3-2,7+0,3 7+0,07-7+0,1 1,13+0,07-1,25+0,08
5% 26,0+0,3-27,9+0,4 3,2+0,3-2,5+0,3 6,9+0,1-7,1+0,1 1,13+0,07-1,25+0,08
10% 26,1+0,3-27,9+0,4 2,8+0,3-2,7+0,3 7,1+£0,1-7,2+0,1 1,13+0,07-1,25+0,08

Ghi chit: Két qua trinh bay bién dong trung binh sang — chiéu

332 Anh hwéng ciia Marshal 200SC lén cic
thong so sinh trieong cd vo phi
) Sau 60 ngay, ty 18 séng cta ca & nghiém thirc
doi chung 1a 96,7% va giam (p<0,05) ¢ cac nghiém
thirc ¢6 thude. O nghiém thie 1, 5 va 10%LC50-

96h,ty 1¢ séng 1an lugt 1a 91,1%; 90,0%; 90,0%. Ca
thuong chét trong khoang 5 ngay sau khi cho thudc
vao. Tiéu thu thirc an (FI), tbc do tang truong dic
biét (SGR), hé s6 chuyén héa thirc an (FCR) va ting
trong binh quan ngay (DWG) déu khac biét khong
c6 y nghia (p>0,05) gitta cac nghiém thic (Bang 5).

Bang 5: Anh huéng ciia Marshal 200SC 1én cac thong sb ting truéng ciia ca rd phi

o TLS FI SGR DWG
Nghi¢m thire (%) (mglg/ngay) (Y/ngay) (mg/ngay) FCR
BC 96,720,0a 13,420 5a 260,102 02420,007a _ 1,025£0,025a
1% 91.142.2b 14,140 4a 2550022 0240.012a  1,080+0,032a
5% 90.0+0.0b 14,340 .22 255001a 02300042 1.089£0.014a
10% 90.0+1.9b 14.340.5a 275003 0.25£0.004a  1.064£0.026a

Cac gid tri trong cung cot c6 cung chif cdi a, bkhdc biét khong co y nghia théng ké (p>0,05). Gid tri trinh bay+dg léch

chuan

Du khac biét khong c6 y nghia nhung FI ¢ xu
hudng ting dan theo ndng do6 Marshal 200SC.
Nhitng nghién ciru trudc day (Arunachalam and
Palanichamy, 1982; Nguyén Vin Cong va ctv.,
2011) cho thiy ca c6 thé ting cac hoat dong trao d6i
chat sau khi phoi nhiém véi doc chat nén can phai
tiéu thy thirc an dé bd sung nang luong di mét cho
co thé, dan dén FI ¢6 xu huéng tang.
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Céc két qua thi nghiém trong nghién ctru nay déu
cho thiy hoat chit carbosulfan c6 trong thudc
Marshall 200SC c6 hi¢u lyc nhanh nhung khong kéo
dai. Cy thé, no giy chét nhanh ca r6 phi trong thi
nghiém xac dinh LC50, gay tc ché nhanh ChE trong
6 gio dau, sau d6 ChE phuc hdi dan nén ca di tro lai
binh thuong. Co 1€day la 1y do khong lam anh hudng
lau dai dén sinh Iy, sinh hoa ciia ca r6 phi nén khong
anh huong dang ké dén cac thong s6 sinh truong cua
ca.
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Qua céc thi nghiém ¢ ndng d6 dudi ngudng gay
chét, trong cac thong sé theo ddi (ChE, ty 1¢ song,
FI, FCR, SGR, DWG), thong s6 ChE bj anh hudng
nhiéu nhét hay thiy anh huéng rd nhit. Nhu vay,
ChE 1a thong s nhay cam véi thuc nay nhit hay
n6i cach khéc c6 thé sir dung ChE dé danh diu sinh
hoc chi anh huéng cua Marshal 200SCo ndng do
20,05ppm hay carbosulfan & néng do6 >0,01
mg/Ldén c4 ro phi trong 24 gio phoi nhiém.

4 KET LUAN VA PE XUAT

Thudc Marshal 200SC c6 d6 doc cap tinh cao ddi
v6i ca ro phi,gia tri LCso- 96 gio ciia Marshal 200SC
d6i v6i ¢4 16 phi 13 0,52 ppm (twong dwong 0,1 mg/L
hoat chét carbosulfan).

O ndéng d6 <0,05ppm, t7hu§'>c Marshal 200SC
khong gay anh hudng dang ké dén cac thong so tang
truong nhu FI, FCR, SGR, DWG va ChE cua card
phi.

Hoat tinh ChE trong ndo cé rd phi rat nhay cam
v6i Marshal 200SC. Thubc nay giy wc ché ChE
nhanh sau 6 gid phoi nhiém nhung phuc hdi hoan
toan sau 48 gid. Nong do thap nhat thay anh huong
(LOEC) 1a 0,05ppm (10%LCs0-96 gio).

Céc nghién ciru tiép theo can dugc thuc hiénd
diéu kién thuc t€ trén dong rudng dé co ket ludn rd
hon.

LOI CAM TA

Nghién ctru nay dugc tai trg b Du an Nang cap
Trudng Pai hoc Can Tho VN14-P6 bang ngudn von
vay ODA tir Chinh pht Nhat Ban.
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