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Table 1- The mean (+) of developmental time period and adult individuals’ longevity of Aphidoletes aphidimyza fed on Myzus
persicae reared on bell pepper Capsicum annuum L. treated with micronutrient fertilizers.

Slos e 9,¥ 8 ypdud o3lo yoe Job P s deb
Treatment Egg Larvae Pupa Female-longevity Male-longevity
aald 3.34+0.10a 3.47+0.09¢c 8.23+0.15a 6.153+0.153c 4.769+0.199c
Control
“:; ! 2.34+0.07c 4.60+0.11a 7.43+0.10b 7.450+0.133a 6.200+0.323a
)I;/ISM 2.34+0.07c 4.05+0.11b 7.41+0.12b 7.352+0.239%ab 5.823+0.211ab
n
‘é‘: 2.76+0.10b 4.15+0.14b 7.59+0.17b 6.875+0.238b 5.307+0.260bc
;” 2.32+0.07¢ 4.76+0.11a 7.67+0.13b 7.11140.224ab 5.466+0.234ab
n
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The standard errors were estimated via 100,000 bootstraps and compared through paired bootstrap test based on confidence intervals
of differences.
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Table 2- The mean (z) of some biological parameters of Aphidoletes aphidimyza fed on Myzus persicae reared on bell pepper
Capsicum annuum L. treated with micronutrient fertilizers.

A1 (325050 I la By93 1,81 (g5 )05 I Lyt 2495 JS - e S,
P A A YLD ) (LA ..
Treatment : ¢ Fecundity Life span ‘5’?"“’"
APOP TPOP Ovi-days
aald 1+0a 16.153+0.295a 24.69+1.750d 20.576+0.292ab  5.153+0.153b
Control
ool 1+0a 15.300+0.204bc 39.50£1.252a  21.285+0.246a 6.400+£0.132a
Fe
’R/Tw 1+0a 14.823+0.296¢ 36.76+2.224ab  20.441+0.293b 6.294+0.251a
n
‘():M 1+0a 15.375+0.442abc 32.50+1.679bc  20.517+0.345ab 5.875+0.238a
u
‘ZS” 1+0a 15.611+0.213ab 28.83+2.018cd  21.030+0.277ab 6.111+0.224a
n
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The standard errors were estimated via 100,000 bootstraps and compared through paired bootstrap test based on confidence intervals
of differences.
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Table 3- The mean (+) of demographic parameters of Aphidoletes aphidimyza fed on Myzus persicae reared on bell pepper
Capsicum annuum L. treated with micronutrient fertilizers

| ARG g sgs AP Sbbolle  biE
Treatrhent =2 R Curod Jwd Fosdgi
r (day™?) (offspring/individual) 2 (day™) T (day) GRR (offspring)
Cc—)\:::ol 0.097+0.014b 6.42+1.595b 1.102+0.015b 19.003+0.375ab 19.92+3.364b
‘;:‘ 0.148+0.010a 15.80+2.774a 1.160+0.011a 18.579+0.187ab 27.57+3.988ab
T\jﬂ 0.13940.012a 12.50+2.569a 1.149+0.013a 18.096+0.293b 29.09+4.346ab
n
‘gm 0.128+0.012ab 10.40+2.203ab 1.137+0.014ab 18.235+0.541ab 38.1446.782a
u
;5) 0.123+0.011ab 10.38+2.090ab 1.131+0.012ab 18.878+0.228a 23.75+3.393ab
n
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The standard errors were estimated via 100,000 bootstraps and compared through paired bootstrap test based on confidence intervals
of differences.
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Introduction: Bell pepper (Capsicum annuum L.) is an important plant of belong to family Solanaceae with
the origin of Mexico, which is a rich source of vitamins and beneficial antioxidants to the health and the immune
system. The green peach aphid Myzus persicae (Sulzer) (Hemiptera: Aphididae) is one of the severe important
pests of bell pepper in the greenhouse, which cause damage in both direct and indirect by feeding on sap and
transmitting of viral diseases. The use of insecticides is the most commonly used method for controlling M.
persicae, but in addition to the environmental contaminating, it increased the aphid resistance to chemical
pesticides. Biological control is one of the alternative methods compatible with the crop ecosystems and is an
important component in integrated pest management programs. The aphidophagous midge, Aphidoletes
aphidimyza Rondani is an appropriative and important predator of various species aphids including M. persicae.
Also, the quality of host plants on the first level of nutrition have important effect on the eco- physiology
characteristics of the predator on the third level of nutrition. In this study, the effect of foliar application of
micronutrient fertilizers of iron, zinc, copper and manganese on bell pepper was investigated on the biological
and demographic parameters of A. aphidimyza fed on M. persicae in greenhouse conditions.

Materials and Methods: The experiments were done as a completely randomized design with 50
replications per treatments during 2020-2021 in the greenhouse. The foliar application of micronutrient was
carried out in four-to six-leaf stages with a certain amount of each fertilizer. At the beginning of the experiment,
100 eggs were considered to investigate the study of biology and the life table parameters of A. aphidimyza
reared on the M. persicae fed on in each of the experimental treatments. Then daily, these eggs on the all
treatments were monitored for recording incubation duration, survival rate and larval developmental duration (50
larvae). A mixture of aphids of different stages were Placed daily on each leaves treatment to feed of A.
aphidimyza. Then, the experiments and the observations continued until the emergence of adult insects. After, a
pair of male and female adult insects (15 pairs per treatment) were released into each experimental container
containing leaves aphid infestation. Daily, the investigate continued for recording of pre-oviposition and
oviposition duration, fecundity, male and female longevity until the death of the last individual. Recording of life
table parameters and data analysis was performed using the bisexual life table method in TWOSEX-MSChart
software. The results were accomplished by Tukey’s post hoc Honestly Significant Difference (HSD) test for
showing the mean comparisons (Mean£SE).

Results and Discussion: Based on results, the highest and lowest the intrinsic rate of increase (0.148 and
0.097 / day), the finite rate of population increase (1.160, 1.102 per day) and the net reproduction rate (15.8, and
6.42 offspring/individual) of A. aphidimyza were observed on iron and control treatments, respectively. The
results show that there was a significant difference between the different treatments in terms of mean generation
time (T) and the highest and the lowest T was obtained on control (19.003 day) and manganese treatment
(18.096 day), respectively. Also, the foliar application of micronutrient fertilizers led to reduce the pre-adult time
and increase, fecundity, oviposition period and the male and female longevity of A. aphidimyza. The results of
this study show that the foliar application of plants with micronutrient fertilizers by improving the growth quality
and inducing antibiotic resistance in host plants, has a positive effect on the biology and life table of A.
aphidimyza.

Conclusion: The host plants, as the first level of nutrition, have important effects on the predator biology as
the third level of nutrition. So, the use of micronutrients by improving the quality of host plants herbivorous
insects can be affect the different aspects of the biological characteristics of the higher nutrient level in plant-
herbivorous interactions.
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Therefore, the foliar application of bell pepper with micronutrient fertilizers along with the use of A.
aphidimyza as an appropriative biological control agent for aphids can be effective in integrated management
programs of M. persicae.
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