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Abstact
Keywords Tuta absoluta is a serious pest of Solanaceae plants which is resistant to many commonly
botanical insecticide, used insecticides causing economic damage worldwide. Thus, the development of
:i”ff:grit;glges‘t mligfgmz integrated pest management (IPM) approaches against this pest is necessary. This study
pygmaeus, Tuta absoluta evaluated the toxicity of matrine (Rui agro®) insecticide against different biological stages

of T. absoluta. Analysis revealed egg as the most resistant biological stage with LCsp value
1064.32 mg/L. However, the sublethal concentration (LCys) effect of matrine on T.
absoluta population growth parameters was estimated using age-stage, two-sex life table
theory method. The sublethal concentration (LCzs= 838.25 mg/L) of matrine reduced
different biological stages longevity and female fecundity in comparison to control
treatment (distilled water). Values of population growth parameters: the intrinsic rate of

Received: 16 June 2024 increase (r), net reproductive rate (Ro), finite rate of increase (1) and gross reproductive
Revised: 7 October 2024 rate (GRR) with LCys of matrine were significantly lower than the control. The selectivity
Accepted: 7 October 2024 ratio (SR) value indicated that matrine are selective and safe for predator Macrolophus
Available  online: 12 pygmaeus. Based on the results obtained in this study, combined use of M. pygmaeus with
January 2025 matrine can be recommended in T. absoluta integrated management programs, after

supplementary studies and field experiments.
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Table 1. Results of probit analysis of effect of Matrine on different biological stages of Tuta absoluta in laboratory

conditions.
Growth LCus (mg/l) L.Cso (mg/l)
Insecticide N x2(df) Slope £+ SE  (Lower-Upper) 95% (Lower-Upper) 95% R?
stage
cL cL
838.25 1064.32
€09 300 367(3) 3732075 (79) 87 918.04) (1022.87-1268.29) 0.92
81.61 132.37
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adult 300  079(3)  309+063 o482 664.60 0.98

(375.52-510.44)

(628.90-725.46)

N: the number of tested insects, L1-L4: larval stages
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Table 2. Biological parameters (Means + SE) of Tuta absoluta treated with LCys concentration of Matrine in comparison

with control treatment.

Biological parameters

Treatments
Developmental time (day)

Control Matrine (LC2s)

Egg 3.32+0.06° 3.58 +0.082
L1 3.18+0.05° 3.52 +0.062
L2 2.27 +0.06° 2.86 +0.092
L3 3.20 +0.05° 3.56 +0.072
L4 3.30+0.06° 3.45+0.072
Pupa 7.98 +£0.08% 8.09 + 0.082
Pre-adult duration 23.05+0.17° 24.98 + 0.23?
Adult duration (day) and reproduction

Female longevity (day) 12.38 +0.13? 9.75+0.14°
Male longevity (day) 15.41 +£0.11° 12.35 + 0.08°
APOP (day) 1.29 +0.12° 2.40+£0.118
TPOP (day) 24.76 + 0.31° 25.85+0.252
Oviposition period (day) 8.24 +0.172 4,95+ 0.09°
Fecundity (eggs/female) 135.29 + 0.992 61.95 + 0.64°

The means followed by different letters in each row are significantly different (paired bootstrap at 5% significance level). Standard
errors were measured by 100,000 bootstrap resampling, L1-L4: larval stages, APOP: Adult pre-ovipositional period, TPOP: Total pre-

ovipositional period
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Table 3. Population growth parameters (Means+SE) of the Tuta absoluta treated with LC2s concentration of Matrine in

comparison with control.

Population growth parameters

Treatments

Control Matrine (LCzs)
Intrinsic rate of increase (r) (day™?) 0.133 + 0.0072 0.104 + 0.004°
Net reproductive rate (Ro) (offspring/individual) 43.708 = 7.862° 19.061 + 3.628°
Finite rate of population increase (1) (day™) 1.142 + 0.008? 1.109 + 0.008°
Growth reproductive rate (GRR) (offspring) 51.690 + 8.913% 23.020 + 4.209°
Mean generation time (T) (day) 28.325 + 0.301° 29.384 £ 0.2772

oole Ol pi sl & 5 ylyee ralS Jol> ol olul
Job 205 saalive wald 4 Cos o ple (S0 i 0 &l
e 0 (SR axsS e on b JLU Jolie 090
03,5 oy ialidl aals 4y Cos (3 ile (iS00 000lS 5
Pk EP VGO | U JXV O COUWIOR VI SN SOV PP oW
o aolgs T s olows zals

Control o

Age-stage specific survival rate (Sxj)

30

50
Age (day)

d;uﬁopowiwaqaugpgbw

o s Jod SO ley Do lade jo (ghlo gime ]38l el
TP N by gove ol vals 4 cad (5,845 9t
(5x) (K58 455 joien 0y cad (G0 Al om0y sl
olad ¥ USS yo o ile yiSo i oaiiS p cdalé 30 cow

el 00 00ls

1.0 -
Matrine
0.8
06 1 ¢
04 - 9
0.2
0.0 J=
0 10 20 30 40 50
Age (day)

el g o pile 250, eansS n; cdale 36 cou Tuta absoluta s (Sx) o, alo pem iy oy sl &5 ) S5
Figure. 1. Age-stage specific survival rate (Sy) of Tuta absoluta exposed to sublethal concentration (LCzs) of Matrine

and control treatment.
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Figure 2. Age-stage specific life expectancy (ey) of Tuta absoluta exposed to sublethal concentration (LCzs) of matrine
and control treatment.
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Figure 3. Age-stage specific reproductive value (Vy) of Tuta absoluta exposed to sublethal concentration (LCys) of
Matrine and control treatment.
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Figure 4. Age-specific survival value (1), fecundity (my), age-stage specific fecundity (f,;), age-specific maternity and
cumulative reproductive rate (Rx) of Tuta absoluta exposed to sublethal concentration (LCgzs) of matrine and control
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Table 4. Results of probit analysis of effect of matrine on 5 nymph of Macrolophus pygmaeus after 24 h in laboratory
condition.
LC2s (mg/l)
- Growth ) ) LCso (mg/1) 2
Insecticide stage N ¥2(df) Slope + SE g_fwer Upper) 95% (Lower-Upper) 95% CL R
. 773.75 1110.02
th
Matrine 5" nymph 300 124(33) 3.30x0.6 (647.06-861.95) (1022.42-1208.13) 0.97
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Table 5. Results of selectivity ratio and hazard quotient of Matrine on Macrolophus pygmaeus.

Insecticide Growth stage of Selectivity Recommended dose Hazard Quotient
predator/pest Selectivity  Category  (g/ha) Hazard Quotient  Category
5t nymph/egg 1.04 Selective
5 nymph/L1 8.39 Selective
. 5 nymph/L2 5.54 Selective
Matrine 5t nymph/L3 3.61 Selective 1000 0.9 Safe
5t nymph/L4 2.13 Selective
5 nymph/adult 1.67 Selective
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