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Table 1. Toxicity of matrine on cabbage aphid, Brevicoryne brassicae adults after 24 hours
LCos (ul/ml) L Cso (ul/ml) Slope + SE 12(df) No.

30.117 83.335
(17.37-43.72)* (58.976-121.117)

1.526+0.236 3.783(3) 180

*: confidence intervals
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Table 2. Biological characteristics (Mean + SE) of cabbage aphid, Brevicoryne brassicae treated with
LCas concentration of matrine in comparison with insects that have not been exposed to insecticide.

. . Treatments

Life-history parameter Control LCo P-value
Nymph 4 duration (days) 1.45+0.06° 1.71+0.08? 0.018
Female adult longevity (days) 12.43+0.322 5.08 +0.46" <0.0001
Fecundity (nymphs/female) 25.27+0.642 11. 33+0.95° <0.0001
Oviposition Period (days) 8.92+0.2° 3.79 +0.31° <0.0001
TPOP (days) 1.45 +0.06° 1.79 £0.082 0.002
APOP (days) 0.00 +0.00? 0.04 +0.02? 0.096

*Different letters in each row indicate a significant difference between treatments (Paired bootstrap test, P<0.05)

1) TPOP: Total Pre-Ovipositional Period (from egg to first oviposition)
2) APOP: Adult Pre-Ovipositional Period (from eclosion to first oviposition)
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Table 3. Biological characteristics (Mean + SE) of the offspring produced by treated cabbage aphid,

Brevicoryne brassicae with LCzs concentration of matrine in comparison with insects that have not been
exposed to insecticide.

Life-history parameter Treatments P-value
Control LCys

Nymph 1 duration (days) 1.42 £0.052 1.35+0.092 0.504
Nymph 2 duration (days) 1.44+0.06" 2.12+0.14° <0.0001
Nymph 3 duration (days) 1.49+0.06" 2.28+0.15? <0.0001
Nymph 4 duration (days) 1.28 +0.05° 1.94+0.142 0.0009
Adult longevity (days) 13.45 £0.32? 5.75 +0.6° <0.0001
Preadult (days) 5.63+0.1° 7.75+0.19° <0.0001
Fecundity (nymph/female) 25. 46+0.712 7.25+1.16° <0.0001
Total longevity (days) 18.27+0.45% 7.9+0.65° <0.0001
Oviposition Period (days) 9.71+0.242 3.37 +0.42° <0.0001
TPOP (days) 5.63 £0.1° 8.74 £0.2? <0.0001
APOP (days) 0.00+0.00° 1+0.078 <0.0001

*Different letters in each row indicate a significant difference between treatments (Paired bootstrap test, P<0.05)
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Figure 1. Age-specific survival (Sxj) curve of the first generation of cabbage aphid, Brevicoryne brassicae

produced by treated individuals with LC2s concentration of matrine in comparison with insects that
have not been exposed to insecticide.
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Figure 2. Age-stage life expectancy (ex) curve of the first generation of cabbage aphid, Brevicoryne

brassicae produced by treated individuals with LCzs concentration of matrine in comparison with
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Figure 3. Age-stage reproduction value (vxj) curve of the first generation of cabbage aphid, Brevicoryne

brassicae produced by treated individuals with LCa2s concentration of matrine in comparison with
insects that have not been exposed to insecticide.
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Figure 4. Age-specific survival (lx), age-specific fertility (mx) and age-specific maternity (Ixmx) curves of
the first generation of cabbage aphid, Brevicoryne brassicae produced by treated individuals with LCzs
of matrine in comparison with insects that have not been exposed to insecticide.
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Figure 5. Prediction of population growth potential and stage structure of cabbage aphid, Brevicoryne
brassicae treated with LCa2s concentration of matrine in comparison with insects that have not been

exposed to insecticide during 60 days.
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Figure 6. The effect of LCzs concentration of matrine on population projection of cabbage aphid,
Brevicoryne brassicae (total stage) during 60 days based on the confidence limits (2.5 and 97.5%) of the

finite rate of population increase ().
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Table 4. Population growth parameters (mean + SE) of the first generation of the cabbage aphid,
Brevicoryne brassicae produced by treated individuals with LCzs concentration of matrine in
comparison with insects that have not been exposed to insecticide.

. Treatments
Population parameters Control LC P-value
Intrinsic rate of Increase (r) (day™) 0.36+0.008% 0.1 +0.01° <0.0001
Finite rate of population Increase (1) (day?) 1.44 +0.01% 1.1 £0.01° <0.0001
Net reproductive rate (Ro) (Offspring) 23.96 £0.942 3.26 +0.65" <0.0001
Gross reproductive rate (GRR) (Offspring) 27.13+0.75? 13. 82+2.07° <0.0001
Mean generation time (T) (days) 8.65 +0.17° 11.33 £0.32° <0.0001

*Different letters in each row indicate a significant difference between treatments (Paired bootstrap test, P<0.05
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Abstract
Background and Objectives
Brevicoryne brassicae is one of the most serious cabbage pests in the world. This pest feeds
on the leaves, mostly on the host plant's middle leaves. Despite having many natural
enemies, aphids are not entirely controlled by natural enemies due to their rapid
reproduction. Applying chemical insecticides is one of the essential methods used to control
aphids; using one pesticide to control several pests can reduce the costs and frequency of
spraying. In this study, the lethal and sub-lethal effects (LC2s) of matrine insecticide with
a contact and stomach function on the cabbage aphid, were evaluated under laboratory
conditions.
Materials and Methods
The dipping method was used in bioassay and life table studies against adults of aphid
insects. The LCsp value of matrine insecticide for adults of cabbage aphid was 83.33 pl/ml
after 24 hours, and LC»s concentration (30.11 ul/ml) was used to estimate the sub-lethal
effects of matrine on the biological parameters of the cabbage aphid. Experiments were
performed on the acephala variety of cabbage. One common method of investigating
insecticides' non-lethal effects is demographic toxicology, which uses life table and growth
population parameters to evaluate toxicity.
Results
According to the results, the female lifespan/longevity and fertility affected by sub-lethal
concentration were significantly reduced compared to the control (distilled water and
citowett). The mean oviposition period of adult aphids decreased from 8.92 days in control
to 3.79 days in LCzs concentration of the insecticide. The present study's data also showed
that the sublethal concentration also affected the offspring of treated cabbage aphids.
Accordingly, the sublethal concentration of matrine reduced the net reproductive rate (Ro)



from 23.96 nymphs per female in each generation in the control treatment to 3.26 nymphs
in LCos. The intrinsic rate of increase (r) in sublethal concentration was recorded as 0.36
(day) and in control as 0.1 (day). Other parameters, such as finite rate of increase (1) and
gross reproductive rate (GRR), were also significantly lower than the control. The mean
generation time (T) of treatment affected by LCzs concentration of matrine increased
compared to the control treatment.

Discussion

Results of the current research in laboratory conditions showed that this insecticide has
significant lethal and sublethal effects on the cabbage aphid. Therefore, matrine, as an
herbal insecticide, can be considered in the management programs of cabbage aphids.
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