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ARTICLE INFO ABSTRACT
Article History Aphis gossypii Glover (Hemiptera: Aphididae), is a significant
Received:8/4/2024 piercing-sucking pest that feeds on many kinds of plants. The aim of this study
Accepted:10/5/2024  is to investigate the biology, reproduction and life table parameters of A.
Available:14/5/2024 gossypii on five different host plants: eggplant, okra, pepper, sowthistle and
tomato at 25°C and 60% RH., to study the effects of host species. The results
Keywords: revealed that the shortest preadult stage of A. gossypii was 4.75 days on
Cotton aphid, life pepper. Both the maximum reproduction and the reproductive period of A.
history, reproduction, gossypii on pepper (12.0 days) and eggplant (11. days) were significantly
vegetables, longer than those on the other three hosts. The cotton aphid had the maximum
solanaceous plants. fertility on pepper (62.60 nymphs per female), followed by eggplant (55.20
nymphs per female), which was likewise higher than on tomato, okra, and
sowthistle. As shown by the higher intrinsic rate of increase and net
reproductive rate, pepper and eggplant were found to be more favorable plants
for the growth of A. gossypii, showing a shorter preadult stage, longer lifespan,
and better fecundity than the other three species. The intrinsic rate of increase
(rm = 0.480 Q/Q/day), the net reproduction rate (Ro = 62.6 offspring/ indv.),
and the Gross reproduction rate (GRR) (71.7 /) values were higher on the
pepper plants.

INTRODUCTION

Horticultural production especially vegetables play a very important role in global
food security. They constitute an important item of Egyptian food, supplying vitamins,
carbohydrates, minerals, fats, proteins, calcium and potassium (Kahlon et al. 2007 and
Saifullah & Rabbani, 2009). Because of their economic worth, growing vegetables has
become increasingly important every year. Egyptian farmers prefer to cultivate such crops
which represent one of the main sources of their income. Among vegetables, Eggplant,
Solanum melongena L.; Pepper Capsicun annuun L.; Tomato, Lycopersicum esculentum
Mill, (Solanaceae) and okra, Abelmoschus esculentus L. (Malvaceae) are of the most
favorite vegetable crops for their high quality of nutrients.

The cotton aphid, Aphis gossypii Glover (Hemiptera: Aphididae), is a significant
piercing-sucking pest that feeds on many kinds of plants (Margaritopoulos et al., 2006).
Vegetables in fields and greenhouses are the primary targets of Aphis gossypii attacks
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(Baniameri and Nasrollahi 2003 and Isikber, 2005). A decrease in fruit quality and
productivity from direct feeding and the formation of honeydew are among the damages,
along with harm from the spread of more than 50 plant viruses (Roistacher et al., 1984 and
Blackman and Eastop, 2000).

For analyzing and understanding how host plants and outside factors impact the
growth, survival, reproduction, and intrinsic rate of expansion of insect populations, the
life table is a useful and crucial tool (Chi and Su, 2006). Population ecology study requires
a life table analysis, which provides important population growth metrics and a detailed
description of a population's survivability, development, stage differentiation, and
reproduction (Yousaf et al. 2018). Computer simulations can be used to project the
population using a life table (Abou-setta et al., 1986).

Thus, the study aims to determine the biology, reproduction and life table
parameters of Aphis gossypii on five different host plants and the study effects of host
species. The results of this study could help develop future pest control strategies for aphid
species and improve our understanding of the survival, reproduction, development, and
potential of aphids feeding on these significant vegetables.

MATERIALS AND METHODS

Host Plant Used:

Five host plants Eggplant, Solanum melongena L.; and Tomato. Lycopersicum
esculentum Mill, Pepper Capsicun annuun L. (Solanaceae), okra (Abelmoschus esculentus
L.) and sowthistle, Sonchus oleraceus L. (Asteraceae).

Biological Aspects of Aphis gossypii:

This experiment was performed at the graduate laboratory, Department of
Entomology, Faculty of Agriculture, Menoufia University. The cultivation was carried out
in plastic plates particularly constructed for the experiment at a temperature of 25 degrees
Celsius and 60% humidity, with duplicates of each plant host. Laboratory colonies of A.
gossypii were started with field-collected aphids from okra plants. Colonies were
maintained on okra seedlings under laboratory conditions. Every 15 days aphids from
healthy colonies were transferred from infested plants to young clean plants to maintain the
colony.

Throughout the experiment, the seeds were cultivated in a greenhouse
environment after being sown in plastic pots. Ten plastic pots with a diameter of 10 cm
were used for every type of plant. The soil in the containers was a 2:1 mixture of sand
substrate and peat moss.

Lifetable Parameters of Aphis gossypii:

More than a hundred adult A. gossypii were placed on okra leaves for the life table
investigation. Newly born nymphs were individually placed on the leaf discs (2 cm in
diameter) of each of the five host plants after 12 hours. The leaf disc was positioned
inverted on a sponge pad soaked in water within a plastic dish measuring 10 cm in
diameter and 1.5 cm in height. To create a water fence, a piece of filter paper with a hole in
the middle measuring two centimeters was placed on top of the leaf disk. Every twelve
hours, until all the aphids were dead, the molting and reproduction of A. gossypii were
watched and documented. Every study was conducted at 25% RH and 25°C in climatic
incubators. Daily observations were made until every adult died. Aphids that had just
emerged were counted every day and moved to new Petri plates. Every four days, leaves
were replaced in Petri dishes.

Lifetable parameters were calculated using nymphs and adults of Aphid survival
rates. Age-specific survival rate (Ix) and age-specific fecundity (mx) for each age interval
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(x) were used to construct a lifetable based on the females reared on five host plants
according to Birch (1948) and calculated using a BASIC computer program by Abou-Setta
et al. (1986). Whereas: the net reproductive increase (RQ) = X Ixmx; the mean generation
time (T) = InRO/rm; the intrinsic rate of increase (rm) = In RO/T; the doubling time (DT) =
In2/rm; GRR =X mx.
Statistical Analysis:

One-way ANOVA was used to assess the effects of prey species on
developmental time, fecundity, and duration of adult female reproductive phases. Tukey's
multiple comparison difference was then used to perform a mean comparison. P > 0.05 was
the level of significance. The SAS software was used for the analysis (2003).

RESULTS AND DISCUSSION

The duration periods of different instars and stages when A. gossypii reared on
five different host plants: eggplant, okra, pepper, sowthistle and tomato at 25°C and 60%
RH Tables (1 &2).

Development period and survival rate:

The developmental times for the immature stages of cotton aphids at 25°C and 60% RH
are presented in Table (1). The data exhibit that the time needed for the development of
nymphal instars differs significantly with the host plant (P <0.05). For the first, second,
third, and fourth nymphal instars to feed on pepper leaves, the shortest developmental
times were 1.25, 1.2, 1.1, and 1.2 days. On tomato leaves, however, the longest durations
were 1.80, 1.70, 1.50, and 1.60 days. According to statistical data, tomato plants had the
longest period (6.60 days) and pepper plants had the greatest time (4.75 days) for the
nymphal stage to fully mature.

In general, in each instar, the developmental times of A. gossypii were the shortest on
pepper plants and longest on tomato plants.

Adult Longevity and Reproduction:

Pre-reproductive, reproductive, and post-reproductive ages of adult longevity for
each host were separated. Results obtained for the effect of five host plants on the
durations of the cotton aphid, A. gossypii adult are summarized in Table (1), the length of
the adult stage was significantly influenced by the host plant, according to statistical
analysis of the data: pre-parturition, parturition, post parturition and longevity periods. On
pepper, the adult stages had the longest durations, being 1.15, 12.0, 1.25, and 14.40 days,
respectively. On the other hand, the shortest duration occurred on okra, being 1.80, 9.60,
1.40, and 12.80 days, respectively.

Also, data indicated that the host plant affected both A. gossypii longevity and
fecundity significantly as shown in Table (1). The highest recorded average nymph
production (number of offspring per female) for A. gossypii was 62.60 nymphs on pepper,
while the lowest recorded rates were 34.20 nymphs per female on okra leaves. According
to comparable findings by Molla Shahi and Tahmasebi (2009), the cucumber's shortest
preadult development stage lasted 4.98 days. Doryanizadeh et al. (2016) found that
cucumber genotypes had an impact on preadult length. Girtap had the highest preadult
duration (5.20 days), while Pouya had the shortest (4.32 days). The population of aphids
was shown to rise with decreasing temperature, according to Shakeel et al. (2015); the
lowest population was observed on tomatoes at 32.5°C, while the largest population was
identified at 27.5°C. Hong et al. (2019) reported that the green peach aphid, Myzus
persicae Sulzer was reared on five host plants: faba bean, pepper, radish, rapeseed, and
tobacco. Faba bean, radish and tobacco constituted more suitable host plants for M.
persicae and were associated with a shorter preadult stage and highest fecundity rapeseed.
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Moreover, the intrinsic rate r of the aphids was also significantly higher on faba bean. Ali
et al., (2021) evaluate the life history traits of M. persicae, feeding on five different host
plants, cabbage, Chinese cabbage, chili pepper, crown daisy and eggplant. The highest
fecundity (69.65 individuals), the intrinsic rate of increase (r = 0.425 /%/day), net
reproductive rate (Ro = 69.65 offspring/female), and shortest mean generation time (T =
9.964 days) were recorded on the chili pepper plant. While lower fitness occurred in
cabbage.

Table 1: Mean developmental period and longevity in days (x SD) of Aphis gossypii

reared on different host plants at 25°C and 60% RH.

Life stages Pepper Eggplant Sowthistle Tomato Okra F-value | LSD 0.05
First instar nymph 1.2540.26 ¢ 140021 ¢ 1.604+0.21 b 1.80+£0.25a 1.604+0.38 b 12.34 0.16
Second instar nymph 1.20+0.25 ¢ 1.40=0.21 be 1.50+0.32 ab 1.70=0.41 a | 1.50+0.46 ab 5.60 0.21
Third instar nymph 1.10+0.21d 1.20+0.25 cd 1.40+0.21 ab 1.50=0.32a | 1.30+0.25 be 7.92 0.15
Forth instar nymph 1.20+0.25 ¢ 1.3020.25bc | 1.4040.38 abc | 1.60+0.38 a | 1.50£0.32 ab 4.75 0.20
Pre-adult 4.75+0.53 d 5.30=0.41 ¢ 5.90+0.38 b 6.60=0.38a | 5.90+0.68b | 40.48 0.30
Pre-reproductive 1.15+0.24 ¢ 1.30+0.25 ¢ 1.60+0.38 b 1.80=0.25a | 1.80+0.25a 22.19 0.17
Reproductive 12.00£145a 11.20£1.20 b 10.60+£0.82b | 11.00£0.92b | 9.60£1.05¢ 12.56 0.69
Post-reproductive 1.25+0.26 b 1.40+0.38 ab 1.60£0.39 a 1.41£0.38 ab | 1.40+0.35 ab 2.37 0.22
Adult longevity 14.40+147a 13.90£1.35a 13.80+095 a 14.20+0.83 a | 12.80+1.06 b 5.68 0.72
Fecundity (offspring/?) 62.60£7.27a 55.20+5.60 b 47.40£3.15¢ | 42.00+4.10d | 34.20+3.58 e 99.24 3.12
Mean offspring /day 5.23+040 a 4.93+0.13 b 4.48+0.10 ¢ 3.83x0.36d | 3.61+0.55e 78.60 0.22
Life span 19.15+1.61 be | 19.20=1.40 be 19.70£1.06 b | 20.80+£0.83 a | 18.70+1.20 ¢ 8.27 0.78

Means (+ SD) followed by the same letters in the same row are not significantly different by Student LSD test
(P <0.05).

Lifetable Parameters of A. gossypii:

Lifetable parameters of A. gossypii on five host plants are presented in Table
(2). The lifetable parameters T, rm, 4, and RO differed between the five host plants. The
shortest mean generation time (T) on pepper was 8.60 days, and the longest on tomato
was 10.75. The highest intrinsic rate of increase (rm) value was 0.4809/%Q/day on
pepper, while the lowest one was 0.345%/9/day on tomato plants. The highest net
reproductive rate (RO) value was 62.69/9 on pepper. The gross reproductive rate
(GRR) increased from 37.7 on okra to 71.7 offspring/ individuals on pepper. The shortest
doubling time (DT) was 1.44 days on pepper, and the longest on tomato was 2.01 days.
The age survival rate of A. gossypii reared on various host plants. Age-specific survival
rate (Ix) and age-specific fecundity (mx) curves A. gossypii are illustrated in (Fig. 1).
Pepper had the highest daily age-specific survival rate. The highest amount of offspring
generated (6.3 nymph/Q/day) when fed pepper, and the lowest amount (4.02/9/day) when
fed okra. When fed pepper and eggplant, the females' survival rate was 100%, however
when fed okra, it was only 0.95%.

Table 2: Life table parameters of Aphis gossypii reared on different host plants at 25°C
and 60% RH.

Parameters Pepper | Eggplant | Sowthistle | Tomato | Okra
Pre-adult survival rate % 100.0 100.0 100.0 98.0 95.0
Mean generation time (7)? 8.60 9.08 9.68 10.75 9.46
Doubling time (DT)? 1.44 1.57 1.70 2.01 1.89
Net reproductive rate (R,)° 62.6 55.2 51.7 41.16 32.49
Intrinsic rate of increase (rx) ¢ 0.480 0.441 0.407 0.345 0.367
Gross reproduction rate (GRR)® 71.7 62.1 57.4 45.0 37.7

8Days, bQ/Q,CQ/Q/day, 4 offspring/individual, Ro = Z(Ix x my); T = Z(X X Ix x my) / Z( Ixx my); r'm = Ln
(Ro)/T; DT = Ln (2)/ rm, A = exp(rm) and GRR= Zmx.
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Fig.1: Age specific survivorship (Lx) and age specific fecundity (Mx) for Aphis gossypii
reared on different host plants at 25°C and 60% RH
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These results accordance with the findings by According to Satar et al. (2005),
the immature stages of A. gossypii had developmental times ranging from 10.8 days at
15°C to 4.1 days at 30°C and 32.5°C in a laboratory setting. In the laboratory, the RO was
likewise noticeably greater. Melon flies reared in a lab at 25°C showed a similar outcome,
with a greater net reproduction rate in the field (Huang and Chi 2013). Hosseini-Tabesh et
al. (2015) showed that the intrinsic rate of increase (r), net reproductive rate (R0), the
finite rate of increase were 0.271 and 17.87 when A. gossypii fed on Hibiscus syriacus L.,
and the men generation time was 10.61 days and gross reproductive rate was 22.81
nymphs/ female. Doryanizadeh et al. (2016) showed that the lowest net reproduction rate
(RO) was 43.70 on the cucumber "Bushehr,” cultivar, whereas for "Pouya," it was 92.39
nymphs per individual. In "Gilan," the intrinsic rate of increase was found to be the lowest
at 0.378 and the finite rate of increase (1) to be 1.460 day-1; in "Pouya," the greatest
values were found at 0.471 and 1.602 day-1, respectively. According to A. gossypii life
table parameters, populations were impacted by Cucumis cultivars, as demonstrated by
Akkoprii (2018). In comparison to other cultivars, the Bt Balikesir cultivar had a greate
intrinsic rate of rise (0.4214 day-1), finite rate of increase (1.5242 day-1), and net
reproductive rate (51.80 offspring) of the pest, although the mean generation time increase
was lower (9.36 days).
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