Journal of Vegetables Sciences, Autumn & Winter 2025, Vol 8, No 16(2), Pages 153-166

e d0i:10.22034/1UVS.2024.2014961.1329 Article Type: Research Online ISSN: 2676-4822

Tlam Universi

Effects of gibberellic acid on life history and life table parameters of the melon aphid,
Aphis gossypii Glover, on two pepper cultivars

Zobeideh Hossennejad', Jabraeil Razmjou?*, Ali Asghar Fathi?, Bahram Naseri2

1- M.Sc. Student of Agricultural Entomology, Department of Plant Protection, Faculty of Agriculture
and Natural Resources, University of Mohaghegh Ardabili, Ardabil, Iran
2- Department of Plant Protection, Faculty of Agriculture and Natural Resources, University of

Mohaghegh Ardabili, Ardabil, Iran

“Corresponding author: razmjou@uma.ac.ir

(Received: 03 November 2023 Revise: 17 December 2023 Accepted: 04 February 2024)

Extended Abstract

1. Introduction: The melon aphid, Aphis gossypii Glover (Hemi.: Aphididae), is a polyphagous aphid
species that causes severe damage to many crops worldwide. It feeds on the host plants by sucking the
sap from leaves, flower buds, and stems. 4. gossypii can also transmit several plant viruses. The
population of A. gossypii is usually controlled by chemical insecticides. However, the excessive use of
insecticides has resulted in developing resistance to the insecticides. For sustainable management of A.
gossypii on host plants, alternative methods such as the use of resistant plant cultivars and plant hormones
seem to be effective strategies. Host plant resistance is a fundamental factor for a successful integrated
pest management (IPM) system. Gibberellic acid is one the most important plant hormones that regulates
many aspects of plant growth and promotes plant resistance to some insect pests. In this study, we
investigated the involvement of gibberellic acid in the defense responses of two caltivers (Capsicum
annuum L.) against A. gossypii.

2. Materials and Methods: The effects of gibberellic acid and two cultivars [poblano (as susceptible
cultivar) and paprika (as resistant cultivar)] on 4. gossypii were determined by analyzing the life history
and life table parameters of the pest at 25 + 2 °C, 65 = 5 % RH, and a photoperiod of 16L: 8D h. The
initial colony of A. gossypii was obtained from the laboratory of Department of Plant Protection,
University of Mohaghegh Ardabili (Ardabil, Iran). The plants were grown individually in 16 cm-diameter
plastic pots filled with a mixture of soil and sand (1:1). When they had reached the four- or six-leaf stage,
they were used either for rearing the aphids or for the experiments. The experiments were initiated by
spraying the entire leaves of each pepper cultivar with a solution of gibberellic acid at a concentration of
0.005 g. The control plants were treated with distilled water. After 24h, apterous adults were randomly
selected from the colony and transffered to the clipcages (6 cm diameter) set on the tested cultivars leaves.
They were permitted to produce nymphs for 24h. Then, the adults and all nymphs except one were
removed from the clipcages. Each cage were monitored daily for the aphid’s survival and developmental
time. After maturity, daily observations were continued until the death of last individual. The numbers of
nymphs produced per female aphid were counted daily, and then all nymphs were eliminated from the
clipcages. The obtained data were analyzed via the TWOSEX-MSChart program based on the age-stage,
two-sex life table theory.

3. Results and Discussions: The results show that, 4. gossypii exhibited a longer nymphal period and lower
adult longevity on the tested cultivars sprayed with gibberellic acid than on the control. The oviposition
period and fecundity of the aphid were lower in the plants treated with gibberellic acid than in control.
Finally, the lowest and highest lifespan were 6.97 days (gibberellic acid treatment in Paprika) and 10.25
days (control treatment in Poblano), respectively. In addition, spraying the pepper cultivars with
gibberellic acid significantly decreased the gross reproductive rate (GRR), net reproductive rate (Ro),
intrinsic rate of increase (7), and finite rate of increase (1) of 4. gossypii compared to the control. The
minimum and maximum values of » were 0.2839 (gibberellic acid treatment in Paprika) and 0.4046 day
(control treatment in Poblano). The results exhibited that the gibberellic acid was more effective in
decreasing the life -history and -table parameters of 4. gossypii on cultivar paprika. These parameters are
appropriate indexes to compare insect pests’ performance on different host plants as well as the host
plant’s induce resistance versus the insects. Comparing the results of the life history and life table
parameters of A. gossypii on the tested treatments indicated that pepper plants especially the cultivar
paprika treated with gibberellic acid was more effective in controlling 4. gossypii due to slow
development, poor fecundity, and low » value of the aphid. The lower performance of 4. gossypii on this
treatment would result in a lower population growth that in turn would lead to lower subsequent
infestations.



4. Conclusions:The results of the current study showed that, gibberllic acid had a suitable potential for
controlling the population of 4. gossypii and can be used in the integrated pest management (IPM)
programs.
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Table 1- The nymphal period, longevity, life span, and

4L 3% 59y Aphis gossypii (3 ,losbiuw!
survival (Mean = SE) of Aphis gossypii reared on

two pepper cultivars treated with gibberellic acid
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Means followed by different letters in each column for each pepper cultivar are significantly different (P < 0.05).
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Figure 2. Age-specific survival rate (/.), age-stage specific fecundity (f;), age-specific fecundity
(m.), and age-specific fertility (/.m.) of Aphis gossypii reared on pepper cultivar cv. Paprika
treated with gibberellic acid
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Table 3— Population growth parameters (mean + SE) of Aphis gossypii reared on two pepper cultivars

treated with gibberlic acid
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GRR* Ro 'm A T
Poblano ] o
L Gibberllic acid 43.60 + 0.95° 23.67+1.74> 0.3397+0.009° 1.4045+0.0135> 9.31+0.122
T Sl S
Control
als 54.85+1.27° 32.17+£2.08%  0.4046+0.009° 1.4986+0.0136*° 8.58+0.10°
Paprika  Gibberllic acid
oL 34.25+£2.43b 14.89 + 1.35*  0.2839+0.0103> 1.3283+0.0137> 9.51 +0.14*
Control
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Means followed by different letters in each column and for each pepper cultivar are significantly different (P < 0.05). *GRR:
gross reproductive rate, Ro: net reproductive rate, r». intrinsic rate of natural increase, A: finite rate of increase, 7: mean
generation time.
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