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Antiscolic effect of botanical pesticide matrine against
Gyrodactylus of tilapia

ZHONG Quan-fu

(Freshwater Fisheries Research Institute of Fujian, Fuzhou 350002, China)

Abstract: [ Objective] The antiscolic effect of matrine against Gyrodactylus of tilapia was definited, and the drug con-
centration, action time and combined toxicity of matrine and trichlorfon to Gyrodactylus of tilapia were analyzed, so as to
provide reference for the promotion and application of matrine in aquaculture. [Method] The virulence of 2.0% matrine
and 90% dipterex to Gyrodactylus of tilapia was determined by immersion bath test, and the median lethal concentration
(LCs) was calculated. On this basis, the synergistic ratio of matrine and dipterex was screened by interactive assay, and
the joint virulence of matrine and dipterex against Gyrodactylus of tilapia was determined by effect ratio and co-toxicity
coefficient(CTC), and the safe concentration(SC) and the toxicity accumulation coefficient(MAC) were used to evalua-
te the safety of matrine-dipterex compound against tilapia fry. [ Result] The results showed that,2.0% matrine had high an-
tiscolic effect on Gyrodactylus of tilapia, the LCs, of 2.0% matrine on 24, 48 and 72 h were 1.305, 0.843 and 0.562 mg/L,
respectively. The toxicity-efficacy ratio was the highest (1.54) , when the mass ratio of 2.0% matrine and 90% dipterex
was 7:5, and the LC;, of the mixed formulation on Gyrodactylus of tilapia at 24, 48 and 72 h were 0.433, 0.353 and 0.232
mg/L, at the same time, the corresponding CTC were 294.12, 207.02 and 206.22. The LCs, of the matrine-dipterex com-
pound on juvenile tilapia at 24, 48, 72 and 96 h were 28.410, 24.494, 19.982 and 17.265 mg/L respectively, and the SC
was 1.727 mg/L. MAC increased with the prolongation of immersion time from 24 to 72 h, and reached the maximum va-
lue (40.485%) during 48-72 h, and decreased greatly during 72-96 h, but both were greater than 0. That was, the matrine-
dipterex compound (mass ratio 7:5) belonged to low toxic substances. [ Conclusion] The botanical pesticide matrine has
high insecticidal efficacy and low toxicity to Gyrodactylus of fish, especially it shows a synergistic effect between matrine
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and dipterex to control Gyrodactylus. It can not only improve the efficacy, but also reduce the dosage and cost of anthel-

mintic agent, and overcome the problem of single drug resistance. Therefore, matrine can be widely used in aquaculture.

Key words: matrine; Gyrodactylus; tilapia; antiscolic effect; co-toxicity index (CTC) ; toxicity accumulation coe-

fficient(MAC)
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[ 078 2 L ) = AR (Gyrodactylus spp.) K& T
PABE I HLUZK (Monogenoidea) — 1% Ht H (Gyrodactyli-
dea) =1L B} (Gyrodactylidae ) =1t HUJ& (Gyrodacty-
lus) , 27K FEFA S WAR R F5 28 L, R FRE —
FK A SRR S (2 45, 2014 PRV, 2018) .
AR R R AR, EA R AR A A AR B R L
SER F18) AT BB AR ol L B 15 R AR B, X 7
2R Sl SR HE 4 101 G AR K (R e A% R sk H
2004; BRZF-55,2011) o 7E/K ™= 3258 sh i) — AR
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KM | S B e S U A TR S A TR 2SR R A TR
AR PR (50145, 2006 5 5K 45, 2008) , (E A 0] St
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A VR 2GR B 1A 7K 7= S5 5 s =A% s 1)
Mgz A MR R 2SS CAYEIRET —
FINEEXT ARG 25 e I AH DGR . X T
S5 (1991) % iy filg = A He g 1) 24 s e e 4 2R 36
B, U672 200.35 mg/LECAH H+25 mg/LA7 KK A
BRI, 259 0 LLO.4% £ £ /K 15 W 1 A% d Ak
WA s T IS (1997 ) %o fel Bl £ 400 Mg £ = 4 2R
(A 37 3 1 6 235 SR R B, 1/2000 1) 4 7R Sh Ak 4 ith 257
15 mins%f A3 = A He ) % KR 0T 3K 100% 5 AR < 45
(2004) W 5% 22 B, TALBTE PR W X6 75 Tl — A% A 43 1Y)
ARKEBETT, 24 hA AR EE 1 mg/L, 36 hit) A Kk
JE 42 mg/L; MR2E B (2005) WFFEUESE , ABZ 2K HL F B
RO TOE GE 28 R 7= A s e 2 1 1 4 =A%
Hu; RS (2016 )i 5E 3R B, I SRR AR A — 4 ik
SRR/ IR = AR HO A U I 28 KRR, (H100% 119 3%
KU W o T X Gt i) kB . e 2B IR T
17, Tuss (2013) BFT K AR B S O B O R A RO
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At e T 0 A VG T e £ = A LA AR A R AR
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HZ X BB TG e (R IESE,2019) , {H 22 A DL
W S T K7 R 58 2h ) — AR LB IR A A R
T o [HPLRR PR 1 O ) 80 ) R 5 S 5 | £ = 4G
HAR IR It 27 B A B 18] B S0
SECE dE Ao B ARt = AR A BEA RE , DAA
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fRRFAEA AR, AP AR TLREN
HARL.6 mA B LT AEFRFEAR T, B S n A
BRI T, ook 30% 75 47 5 B F2~3 dJa ke
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1.2 ESWHABERMNTIEE=KHNSHNE

RITE0.4 mx0.8 mx0.4 mi KA TH AT,
IR FEFIRE100 LEK . UK 150.32,0.42,0.56,
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oo HIHEAXT
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0.75 AFEHE L 0.75<BERL Lb<1.25 M AHINAEH (GE
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x 1 HESH—BRERESHFI AT S (%)
Table 1  Proportion of each agent in the compound pesticides
of matrine and dipterex (%)

K25 AbFRL Test group

Test drug 1 2 3 4 5 6 7 8
2.0% 7+ 3:0% 2.0% matrine 100 80 60 50 40 20 0 0
90%7L F I 90% dipterex 0 20 40 50 60 80 100 O

1.3.2 EF5WEEG R3gaabe & Z 800 %
PEPERE AL L K T 125 MG 302l & L L, I 5 5
Bl —5  H A A R 2 R A AR BB KR A
R R R .2, Geit R ORI S —
HHREAHIFILC X RE(CTC), PIFAE H
IARHEZTHR I CTCIEAIBE & 2513 1, PEHIAR
#E Sk : CTC<80 W45 HLAE FH , 80<CTC<120 K #H ik
H1,120<CTC<200 A HERAE M, CTC=2000 5t Z G AL
ER . Hat AT,
LR SR B ATD =i 2557 LCso IR B 2477
ALCsx100
B JIFREL(TD =h5 M 2 3 19 LCso/ 41 18 25 771 1
LCsx100
ST SHRE(TTD= Y (25 I A T % 255
FEIR A 27 i Ee i)

CTC=ATI/TTI*100
1.4 ESHE—HEREAFFINTIEEHMHIE
FHERN S RETFN

ZMEGB/T 31270.12—2014{fb A 25 085 20 4
TEA I AEI 565 129 . fa 2 S e 06 ) | R i
ARG S0 —HE AR B AR
T () 2 PEREPERON o 7 TR0 (%) S Al I, #5055 X 4K
[i) B 5 64~ M BE A B2, 43 1) R12.5.16.0.20.1.25.0.,
31.5F140.0 mg/L, &>k B3 F-A7 F1as 6 AR
4, BRI A 1SR P At IR [ W S
AR, K IR HIAE26~27 °C L3R T596 h, WEIFiC 7
121524 .48 . 72F196 hisf iy & LB T 40, Geit AT
R OHEHLC 443 % (Safe concentrations,SC) ,
A 25 W2 & FURE BE A% (Accumulation coef-
ficient, MAC) /3-#T & JE fa ik N5 S —FL A R A
350 7 B FR R Bl AR Ak (B g 8P A5, 2018) , AHOGTHAAL
NEATE

SC(mg/L)=96 h-LCsx0.1

MAC(% )= B i B 1) 2P B E R 13 22/

WINER 1 SR 25 R A 5 EE
WePEZ£) %100

1.5 Sitsh

R EI 2% FHExcel 2007FISPSS 17.03#474¢
oo

2 HRE5SMH

2.1 ESWMBERMTIEE=RANEN

Hy 222 T 0, 35 a0 2 R =R U R Y
ARKBEST KA £ =R HU924 .48 .72 hAYLCso 3]
91.305.0.8437110.562 mg/L. H123 0] A1, B Hxt
BAE A =AU A924 48,72 hI LCs 43 31l 1,232,
0.6167110.396 mg/L, % % 4t =X 72 hig R Kk
JE41.80 mg/L, ik i T CHr it 25 ) (20054F filk)
HEAE B E HUH S R S5 7 (0.2~0.5 mg/L) , BIY
Bt AR E RAATE U T M
2.2 ESWEHAERELMFIELER

DI S HAEL A B B R AR 72 h-LCsy
SF1100% , 2R FHAZ 0 5 A2 A A R (M2 D) 119 i
BE AP RIS 25 R WL R4 . 4 nT i, £
SRS HE BN FEEC %2 R = AR R KL
T 45 B 1 AL BRA A 60%: 40% . 50% : 50% Fl
40%: 60%, H SZPRA HRE TR fi g, Hr,
PA50% : S0% A0 FHEH () EERL Ll e i, A 1.54, FRIN A
A 3 AR B R A FH 5 60% : 40%F1140% : 60% A0 P 2H f 75
RS> R 1.23F011.24 , B Ve FI#5 .
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® 2 HSEXMNFEE=NHPRTHR
Table 2 The lethality rate of matrine to Gyrodactylus of tilapia

2y E (mg/L) 12 (%) Insecticidal rate

Durg concentration 21524 h =548 h =IB72h
Immersion bath for 24 h Immersion bath for 48 h Immersion bath for 72 h
0.32 13.2741.65 18.87+1.52 23.47+2.10
0.42 20.07+1.80 25.93+1.72 38.00+1.31
0.56 28.30+1.87 34.13+2.00 48.77+1.45
0.75 36.67+2.05 45.10+1.70 65.10+1.57
1.00 42.734+2.55 58.03+1.78 77.13£1.72
2.00 60.43+4.17 78.40+2.91 91.47+1.10
25 4%} B Blank control 0 0 0
MR B [0 )] J5 72 Probit regression y=1.669x-0.193 y=2.134x+0.158 y=2.691x+0.675
MXRH R 0.989 0.999 0.995
LCs(mg/L) 1.305 0.843 0.562
95%F 15 FR (mg/L) 95% confidence interval 1.171~1.488 0.788~0.906 0.530~0.593

Y BT A MEA AT s x ZUWIVR B, K3 RS FIFR N
»: The unit of mortality-probability ;x: The logarithm of drug concentration. The same was applied in Table 3, Table 5 and Table 6

xR 3 BHEHENFEE=KHARTHR
Table 3 The lethality rate of dipterex to Gyrodactylus of tilapia

ik (mg/L) FH1% (%) Insecticidal rate

Durg concentration W24 h B8 h HiR72h
Immersion bath for 24 h Immersion bath for 48 h Immersion bath for 72 h

0.21 7.83£1.55 15.20+1.46 18.13+1.32

0.32 14.86+1.34 28.27+2.56 36.73+1.16

0.49 25.10£2.55 38.50+4.95 59.43+0.71

0.75 36.17+£3.05 56.07+2.70 84.47+1.71

1.15 446.074+2.70 75.10+£2.26 94.73+1.07

1.80 61.77+£3.53 84.57+£2.27 100.00+.0.00

25 X4 i Blank control 0 0 0

M 204 [8] )5 5 F4 Probit regression y=1.781x-0.161 y=2.218x+0.467 y=3.585x+1.441

HEREH R 0.995 0.958 0.977

LCs(mg/L) 1.232 0.616 0.396

95% {5 F (mg/L) 95% confidence interval 1.116~1.382 0.576~0.658 0.377~0.415

F 4 ESWSHERRRRLIGES

Table 4 Selection results of different propomons of matrine and dipterex on Gyrodactylus of tilapia

ISz BRIt VT (mg/L) TIARAE)  BUARE(%) BRI

Treatment (M:D) Pesticide concentration Observed Predicted Toxicity-

group Proportion i Matrine B0 L Dipterex insecticidal rate insecticidal rate efficacy ratio

1 100%:0 0.56 0 48.65+2.25

2 80%:20% 0.45 0.08 47.03+1.25 48.98 0.96

3 60% :40% 0.34 0.16 60.47+2.22 49.32 1.23

4 50%:50% 0.28 0.20 76.13+2.15 49.49 1.54

5 40%:60% 0.22 0.24 61.33+£2.47 49.65 1.24

6 20%:80% 0.11 0.32 47.10£3.56 49.99 0.94

7 0:100% 0 0.40 50.33+£3.19

25 X I Blank control 0:0 0 0 0

2.3 ESWESHEREEAXNFTEE=RAMEKST  50433.0.353f10.232 mg/L, X} I 1) CTC 73 5l A

=h 294.12.,207.0211206.22, ¥ K F 120, £ B 5 S 08 5

VERETT S S B LR B B AU E
YL 1L (0.28 mg/L 2.0% 1 Z0+0.20 mg/L 90%EL H
A BT L7 2 5) AT A ISR B G 8 g, OF
THR.CTC, I S —& [ H A2 5 Do 27 4k
i =R WECERE T . RRSTTAL, S —EH R
AW R = A HUA924 (48 .72 hALCso53 il

T U R F 7 ST B AR A = AR HUA B
VR, L2 B8R 55 4 s 1) 0 245 40 e J32 i i
Foo S i—RE B AR 27 R =4 1148 hiy
K HEEH0.63 mg/L, 72 hi A% Kk E 40.50 mg/L,
HAEA H143K100.00%H9 72 hif S50 R (0.63
mg/L) Z B Fh AR L BIAET
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Table 5 Lethality of the mixture of matrine-dipterex at the mass ratio of 7:5 on Gyrodactylus of tilapia

2P (mg/L) K H %K (%) Insecticidal rate
Durg concentration 2124 h R1548 h RIB72 h
Immersion bath for 24 h Immersion bath for 48 h Immersion bath for 72 h
0.20 11.7+1.56 16.27+2.05 31.70+2.10
0.25 18.23+1.37 29.33+1.85 60.83+1.82
0.32 31.17+1.56 43.07+3.30 84.3342.15
0.40 43.17+1.76 57.43+1.65 96.4+1.57
0.50 58.73+3.15 72.5742.55 100.00+0.00
0.63 74.53£2.25 100.00£0.00 100.00+0.00
23 [ %F B4l Blank control 0 0 0
HEZE A2 [0 5 F2 Probit regression y=3.766x+1.370 =3.882x+1.755 y=T7.663x+4.869
MHRRH R 0.999 0.997 0.969
LCs(mg/L) 0.433 0.353 0.232
95%E 5B (mg/L) 95% confidence interval 0.416~0.452 0.339~0.369 0.225>0.238
ATI 284.53 174.5 170.69
TTI 96.74 84.29 82.77
CTC 294.12 207.02 206.22

2.4 ESW—HEHRESHFINTIEEEHHNIME

M1 6T AT, i Sl — 0 U A R 6 2 R
T P A LCso BV 10 0] 1) ZE T T o, 1224 48
72.96 h ¥ LCs 43 51l g 28.410. 24.494 . 19.982 Fil
17.265 mg/L,SCH1.727 mg/L. F AL Fx 1S
B — Rk 2 A I FIMACHE24~72 hil 6] B IR i
I 6] ) 2B R T T v, EL7E48~72 it ] i B d KA
(40.485%) , 7E72~96 hi[a] T B4 HA i (HH KT,
3 iFig

T SR ISAE P IR R R R R
IRER L) 3 A8 HL U TR TG M A R e, X6 2 A X
P2 R G0 A RFAE S e A E T, BB A IR
YE R S5 AT7 3C, AN 5 5 At A 30 A 58 ST 245
P AN A A d= R B2y TR 7
golb A = FE AR BTz N (2545,2012) o ST4FER,
N FHAR IR A BRI B T6 A7 A M fa s A i 5E ) US —
FEEE, W10.1 g/ L ASEEE AN 2 MoK $2 9 X6 45 B B /s
JIHL AT 2% KRR 1.0 g/ LY B8 %5 7K 421 )
AEAR /I AR 28 (SR 45,2010) 510 mg/LFY
T SR B A A4 24 hiG A R IK100% (H
TFZEFIXEEMG , 2011) 5 100 mg/L A48 46 M HE 45 550

X 4 a1 AR PR 48 hir) 2% HURIK90% (T R 2= 5%,
2011) ;200 401100 mg/LI% AHE 525 30 J7 $R L
Yyoxf 4 45 36 Y 2% A58 100% (A, 2013) 5
8 mg/LI BT AR A5 T rh 2 245800 B g [ 8
R 124 hifg A% B ZIK100% (445, 2013) HA
e 2R MU 2 = AR U B RIS 5 17 6 D,
il o AHEgE 2 A fa = T 25 iR ik
5, 25 R SRR A RO KB ik 3k -
(1) = AR AL, 2 UE T S0 7 i a2 = AR AU 1Y
AIREME

F A TR IR HUGR) P S0 H A 1
S ARFIKHIR O AR EZME . S0 504k
PR R e 0T i 24 12 AT I S BV E X3
T HUFAKD I8 5 T 500 k5 S SR 55 147 F1210
¥, HCTCHI R F150(HL145,2006) ; e S0 5 £ 5%
B 3 S B I6 AR ] S S S 451 2 LU BT
BCATCTCIR 145.51 (5 IRFESE, 2013) 5 75 S0k 5 BB
R E R IEROVE I 4 &, X B IR R A s
KL WAl A BB 302,96 hiCTCik154.85(J&
SIIE,2015) o ASWFFE LA S08 5 8&0A A, 760
FE VTSR AL AL BT R = AR A R A
bR SRS ROE B RO AR = A B
BEES GEREW SRS R OB iR P A =

* 6 HESW—MEREAHFREL7: )M FEEEMHIESEFESTER

Table 6 Analysis of acute toxicity characters of the mixture of matrine- dipterex at the mass ratio of 7:5 on juvenile tilapia

W ihg =g #24 h 12148 h w72 h 121796 h

Test index Immersion bath for 24 h Immersion bath for 48 h Immersion bath for 72 h Immersion bath for 96 h
MR 53 191 ) J5 7% Probit regression y=7.841x-11.397 ¥=9.272x-12.880 y=7.917x-10.297 y=7.940x-9.823
MEXRREH R 0.993 0.996 0.992 0.999
LCs(mg/L) 28.410 24.494 19.982 17.265

95%'E (%P (mg/L) 95% confidence interval 26.789~30.276 23.239~25.844 18.830~21.166 16.195~18.308
MAC(%) 35.137 40.485 24.379

SC(mg/L)

1.727
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{8 ELA PR EVE L 2.0% 75 5 08 5 90% 5 i
Fe it b7 SECRET , HEE Ak el 1.54, CTCH K F
200, WALVER B . ULBHARD RS R S S5 A
MLHE 22 ARG T HR ol P AT A 5 v 2 HUBSCR
T/ BILAE 2 R A P ), BRI 2 A it
25, XF B R 7K B R R AP K S A R HA

HHEGB/T 31270—2014{fh2p e 25 IR 5522 3 F
Mo 58 v ) 22 A 0 B P 43 B UE £ 96 h-1Cs<0.1
mg/L A EIEE,0.1 mg/L<96 h-LCs<1.0 mg/L N %,
1.0 mg/L<96 h-LC5<10.0 mg/L >} H1 3,96 h-LCs>
10.0 mg/LAKHEE . ABFGREE LW, 3 S 0—8E
A He7:5) %2 AR Rl 96 h-LCs
417.265 mg/L,J& TIRFEH Y0 . TEAFEIEZ
P FIAE K AR Y AR RS s, A= 0 AT 245y 1 57
13 R R B A 2R FIMACK 2R ( E ik
45,2007) , MACHEK , Ut H AL & BUIR B O, A2
EHLFERE S T, MAC>O0IT , BV BRI BE R T
FEVE . AHIFG 43 Hr 2 a5 S i —
T A A FE 7 :5) IIMAC, & I HAE48~
72 hib ] 35 5 K MH (40.485% ) , FEHALET2 hiy i a] Bt
P25 A 2 A A R A Y 0 B B AR, 55
FRBR B 78 K T R 98 5 75 72~96 b ) D Y db T~
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