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Table 1. Insecticide toxicity (mg a.i./L) of the tested on Schizaphis graminum

Insecticide e Slope +SE

LCs (95% CL)

LCso (95% CL) LCeo (95% CL)

Pymetrozine 54.538 1.58+0.21

39.36 (27.61-49.76)

84.68 (70.04-101.93)  550.66 (362.18-1107)

Lethal concentrations and 95% confidence limits (CL) were estimated using logistic regression (SAS Institute, 2002).

53 Schizaphis graminumazl (3 ylwib! Glas +.Kilo) oo Jab 9 (5395 (g Slod 9 93 0390 Job ¥ Joo

0 phe Hloy 9wy

Table 2. Duration of nymphal immature stages, fecundity and adult longevity (meanSE) of Schizaphis

graminum in control and insecticide treatment

Nymphal APOP Reproduction Fecundity Adult
Treatment developmental (day) period (day)  (total number longevity

time (day) Y of nymphs) (day)
Pymetrozine 6.33+0.11a 0.31+£0.08a 6.64+0.13a 4.72+0.13b 18.06 £0.78 b 5.64+0.19b
Control 5.33£0.07b 0.30+£0.08 a 5.63+0.11b 7.35+034a 38.14+1.70a 10.79+0.50a

Means followed by different letters in each column are significantly different (Paired bootstrap test, P< 0.05).
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Figure 1. Age-stage specific survival rate (Sx) of Schizaphis graminum in control and insecticide treatment
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Figure 2. Age-specific survival rate (Ix), female age-specific fecundity (fx) and age specific fecundity (mx)
of Schizaphis graminum in control and insecticide treatment
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Table 3. Life table parameters (mean+SE) of Schizaphis graminum in control and insecticide
treatment

Treatment Ro r A T
(offspring/individual) (day?) (day b (day)

Pymetrozine 13.01+1.28b 0.280+0.012 b 1.323+0.016 b 9.159+0.153a

Control 32.79+237a 0.394 £0.008 a 1.483+£0.013 a 8.849+0.123 a

Means followed by different letters in each column are significantly different (Paired bootstrap test).
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Table 4. Esterase enzymes activity (meanzSE) of Schizaphis graminum in control and insecticide

treatment
Treatment a-esterase activity (umol/min/mg protein)  B-esterase activity (umol/min/mg protein)
Pymetrozine 0.060 + 0.006 a 0.065 £ 0.008 a
Control 0.083+0.009 a 0.059 + 0.006 a

Means followed by different letters in each column are not significantly different (T-test; P> 0.05).
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Abstract
Background and Objectives
The Greenbug, Schizaphis graminum Rondani (Hemiptera: Aphididae), is one of the most
important pests in grain, especially wheat, and is an important cause for transferring a number
of pathogenic viruses in plants. The purpose of this research was to evaluate the lethal and
sublethal effects of Pymetrozine insecticide on life history parameters and a-esterase and f3-
esterase enzymes activity of S. graminum. Detoxifying enzymes play a vital role in the
detoxification of chemical compounds in many living organisms. These enzymes increase the
resistance of insects to chemical pesticides by the catalysis of these compounds in their body.
Materials and Methods
The S. graminum was reared on the wheat host in a growth chamber set at 25 +2 °C, 60 +5 %
RH, plus 16: 8 (L: D) hour photoperiods. Daily observations and records were made for the
development period and survival rate. The crude data were analyzed based on age-stage and
two-sex life table analysis. TWO SEX-MSChart was used to evaluate the raw data based on
the age-stage and two-sex life table. In addition, alpha-naphthyl (a-NA) and beta-naphthyl (-
NA) acetates were employed as substrates for the o-esterase and [p-esterase activity,
respectively. Esterase enzymes of tested treatments were measured using a microplate reader.
Results
Exposing adults to bioassays indicated that the lethal concentration (LCso) of insecticide
treatment in S. graminum adults was 84.68 mg a.i./L. The present study demonstrated that
Pymetrozine insecticide showed more acute toxicity on adult stages of S. graminum.
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Moreover, exposure of adults to sublethal concentrations (LCso) negatively affected the
development and reproductive characteristics and demographic factors of the Greenbug. In
specific, results for sublethal experiments showed a significant increase in the development
time of the pest on the insecticide treatment compared with the control. On the contrary, the
lowest fecundity in pests was observed on Pymetrozine insecticide. In addition, the tested
insecticide significantly reduced the population growth parameters of S. graminum, which
can be identified using detoxifying enzymes as biochemical markers of the pest. Estimation
values for the intrinsic rate of increase (r) in the control and insecticide treatment were 0.394
and 0.280 per day, respectively. Furthermore, the activity of alpha and beta esterase was not
significantly different between control and insecticide treatment.

Discussion

The results revealed that Pymetrozine insecticide exerts high lethal and sublethal effects on
S. graminum, and thus, it is recommended to be applied in an integrated pest management
program (IPM). Semifield and field studies are needed to obtain more applicable results
using insecticides.
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