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SUMMARY

The present work was carried out to study the following objectives: -

I. Survey of phytophagous pests and predators inhabiting vegetable crops (eggplant, tomato, pepper and
okra).

Il. Studying the population fluctuation of the major insect and mite pests on Eggplant, Tomato,
Pepper and okra in relation to prevailing weather factors such as temperature, relative humidity and
plant age, and their natural enemies.

I1l. Evaluate the susceptibility of four vegetables eggplant, okra, pepper and tomato to infestation
rate of different pests.

IV. Relation between phytochemical components of leaves from four host plants and the population
fluctuation of certain pests.

V. Effect of different host plants on the development and life table parameters of Aphis gossypii
(Hemiptera: Aphididae) on Eggplant, Tomato, Pepper, Okra and Sowthistle.

VI. Biology and life table parameters of cabbage white butterfly, Pieris rapae L. (Pieridae: Lepidoptera)
on cabbage, cauliflower, and broccoli leaves.

VII. Effect of different host plants on nutritional indices of cabbage white butterfly, Pieris rapae L.
(Pieridae: Lepidoptera) on different cabbage varieties.

VIII. Effect of different host plants on nutritional indices of cut worm, Agrotis ipsilon different larvae
fed on castor oil, cotton, and maize leaves.

The results showed that: -
A. Ecological Studies:

1.1. Survey

1. During the 2022-2023 seasons, a field study was conducted on eggplant, tomato, pepper, and okra
plantations in Al-Bajour, Menoufia governorate. The study found 12 arthropod species,
belonging to 11 families and six orders, inhabiting four vegetables eggplant, okra, pepper and
tomato. The insects were classified into six orders and 11 families, with Lepidoptera species being
the most abundant. All Homopterus and Hemipterus insect species were found in the catch.

2. Five species were identified in a study, belonging to three orders: Coleoptera, Neuroptera, and

253



Omayma Ibrahim Emam Ataa

Thysanoptera. The Coccinellidae family, including lady beetles, was found to be the most abundant
predators on okra and eggplant, while Stethorus gilvifrons was found to be the most abundant on
pepper and tomato crops. The Neuroptera family, including the green lacewing Chrysoperla carnea,
was found to be the most abundant on okra plants.

1.2. Population fluctuation of the major insect pests on four vegetables eggplant,
okra, pepper and tomato

A. On Tomato:

1. The study analyzed the population fluctuations of Homopters and lepidopteras pests on Tomato 'Peto
98' cultivar in Al-Bajour, Menoufia governorate, Egypt, from May 11 to September 14, 2022, and
2023. The tomato leaf miner, Tuta absoluta, increased from 1.1 to 5.3 individuals per compound leaf
during May to September 2022, reaching a peak in June 2022 at temperatures of 33.8 and 22.9°C.

2. Leafhopper Empousca despiens experienced two peaks in mid-June and August 2022, with a
significant positive correlation with predators C. carnea and C. undecimpunctata.

3. The greenhouse whitefly Trialeurodes vaporariorum also appeared on tomato plants during the two
successive seasons 2022-2023, but no significant positive correlation was found between the two
species.

4. Aphis gossypii population fluctuated between June and August, with Chrysoperla carnea being the
most dominant predator.

5. The study also examined the impact of weather factors and plant age on tomato pest
populations. Leaf miner showed positive responses in the first and second years, while
leafhoppers E. despiens showed positive responses in the first and second seasons. Whitefly T.
vaporariorum had non-significant positive correlations with population and individual survival, while
cotton aphid interaction between climatic factors and plant age had a significant influence on aphid
activity.

B. On Eggplant:

1. The study examined the population fluctuations of black cutworm, leaf miner, and leafhoppers on
eggplant crops during the early and late seasons of 2022-2023. The larval population of Agrotis
ipsilon increased abruptly, reaching its peak on June 8, 2022.

2. Leaf miner population Tuta absoluta showed two peaks in mid-June and July 2022, with a significant
positive correlation with Coccenilla undecimpunctata.

3. Leafhopper population Empousca despiens also showed fluctuation, with three weak peaks in mid-
June, July, and August.

4. Leafhopper population had two peaks in July and September 2023, with a significant positive
correlation with both predators.

5. The greenhouse whitefly Trialeurodes vaporariorum was observed on eggplant plants during the
two successive seasons, with two peaks in June and August. The cotton aphid Aphis gossypii
had high population fluctuations on eggplant during the two successive seasons. The population
of common predators C. sptempunctata and C. carnea also fluctuated.

6. The study examined the impact of weather factors and plant age on eggplant pest populations. The
black worm A. ipsilon had negative responses to temperature and humidity in the first and second
years, while the leaf miner had positive responses. The leafhopper had similar populations in the
first and second seasons, with the whitefly having non-significant positive or negative correlations.
The study emphasizes the importance of considering both weather and plant factors in managing
eggplant pest populations.
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C. On Pepper

1

. The study analyzed the population fluctuations of black cutworm, leafhoppers, greenhouse

whitefly, cotton aphid, and common predators in pepper plants during the two seasons of 2022-2023.
The larval population of A. ipsilon was observed in early June, but increased abruptly within the next
week, reaching its peak on June 1%, 2022.

Leafhoppers, such as Empousca despiens, recorded two weak peaks in the first season, with the
highest number occurring on June 22" at 3.33 individuals per leaf.

The greenhouse whitefly, Trialeurodes vaporariorum, recorded high numbers on pepper
plants in the second season, with one peak on July 6th recording 8.80 individuals per leaf.

The cotton aphid, Aphis gossypii, had a high population during the first season, with the highest peak
on July 13th recoding 19.33 individuals per leaf.

The study revealed that Chrysoperla carnea, a dominant predator of pepper plants, had two peak
populations in mid-June and August 2022, while Coccinella undecimpunctata had one peak on
June 22. These findings offer valuable insights into the population fluctuations and impact of these
pests on pepper plants.

The study investigates the effects of weather and plant age on pepper pest populations in 2022-
2023. Results showed that black worm responds negatively to climatic factors, also leafhopper and
whitefly show similar responses. The interaction between climatic factors and plant age moderately
influences leafhopper activity. Cotton aphid has similar populations in both seasons, with no
significant correlation between aphid individuals and weather factor. The study emphasizes the
importance of considering both factors in pepper pest management.

D. On Okra
1. The study examines the population fluctuations of various pests and predators on okra plants during

two seasons (2022-2023). The black cutworm, Agrotis ipsilon, was first observed in slight numbers
during the early seasons but experienced a sharp increase in the following week.

2. Leafhoppers Empousca despiens showed three peaks in the first season, with the most significant

peak occurring in mid-June.

3. The greenhouse whitefly T. vaporariorum also showed high numbers on okra plants during the

two successive seasons.

The cotton aphid A. gossypii had high population fluctuations during the two successive seasons. The
first season revealed two peaks, with the highest peak occurring in June. The second season
revealed a decline until the end of the growing season, with the highest peak occurring in June.
The cotton aphid population declined until the end of the growing season, with a significant positive
correlation between the population and both predators, Coccinella carnea and Coccinella
undecimpunctata.

The common predators in okra vegetables included Coccinella sptempunctata and C. carnea.
Chrysoperla carnea was the most dominant predator, with a seasonal mean of 2.16 and 2.37
individuals per leaf, while C. undecimpunctata was the least prevalent. Overall, the study
provides valuable insights into the pests and predators on okra plants during these two seasons. The
study also investigated the effects of climate on the populations of black worm, leafhopper, whitefly,
and cotton aphid. Results showed no significant impact on black worm's population, larvae survival
and plant age. Leafhopper and whitefly populations showed similar responses to weather and plant
age, while cotton aphid activity was significantly influenced by climate.
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I. The study evaluated the susceptibility of eggplant, okra, pepper, and tomato to pest infestation rates
during two seasons 2022-2023. Results showed insignificant differences between the host plants in
terms of Agrotis ipsilon larvae population. Tuta absoluta population significantly differed between
tomato and eggplant, with higher infestation rates in the second year. Empousca despiens leafhopper
population also varied between host plants. Okra plants were more susceptible to whitefly
infestation, with 39.65 and 36.21 individuals per leaf in the first and second seasons, respectively.

Il. The study examined the relationship between phytochemical components of leaves from four host
plants and pest population fluctuations. It reveals that tomato plants have the highest levels of
chlorophyll A, chlorophyll B, carotenoids, and total carbohydrates, while pepper has the highest
levels of total soluble sugars and protein. Okra plants have the highest levels of phenols, flavonoids,
and alkaloids.

The study found a significant positive correlation between phytochemical components of tomato,
eggplant, pepper, and okra leaves and pest population fluctuations. Agrotis ipsilon population showed
a high correlation with chlorophyll B and total carbohydrates, while black worm and Tuta absoluta
population showed a high correlation with chlorophyll A, carotenoids, total carbohydrates, and
soluble sugars. Empousca despiens population showed a high positive correlation with phenols,
flavonoids, and alkaloids, while whitefly and aphid populations showed negative correlations.

B. Biological studies:

1. Effect of different host plants on the development and life table parameters of Aphis
gossypii (Hemiptera: Aphididae).

Aphis gossypii Glover (Hemiptera: Aphididae), is a significant piercing-sucking pest that feeds
on many kinds of plants. The biology reproduction and life table parameters of A. gossypii on five
different host plants: eggplant, okra, pepper, sowthistle and tomato at 25°C and 60% RH., was
investigated in order to study the effects of host species. The results revealed that the shortest preadult
stage of A. gossypii was 4.75 days on pepper. Both the maximum reproduction and the reproductive
period of A. gossypii on pepper (12.0 days) and eggplant (11. days) were significantly longer than those
on the other three hosts. The cotton aphid had the maximum 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 9/Q/day), the net reproduction rate (Rp = 62.6 offspring/ indv.), and the
Gross reproduction rate (GRR) (71.7 /) values were higher on the pepper plants.

2. Biology and life table parameters of cabbage white butterfly, Pieris rapae L.
(Pieridae: Lepidoptera) on different cabbage varieties.

This study examined the development and survival rates of Pieris rapae on three different host
plants: cauliflower, white cabbage, and broccoli. The larval stages of the white butterfly were observed
to differ significantly with the host plant. The shortest developmental times for first, second, third,
fourth, and fifth in stars were found on cauliflower leaves, followed by 3.93, 3.60, 4.70, 4.80, and 5.08
days on white cabbage. However, the longest durations were found on broccoli leaves. The total larvae
period was 24.98 days, followed by white cabbage (22.10 days), and cauliflower plants had the shortest
period (4.75 days). The adult stages were significantly influenced by the host plant, with the longest
durations on cabbage and the shortest duration on broccoli. The host plant also significantly affected both
P. rapae longevity and fecundity. The highest fecundity was recorded on cauliflower, with 160.0 eggs
per female, while the lowest rates were recorded on broccoli leaves. The age survival rate of Pieris rapae
reared on various host plants was found to be highest on cauliflower, with the highest daily age- specific
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survival rate. The females' survival rate was 88.0% when fed pepper and eggplant, but only 80.0% when
fed broccoli.

3. Effect of different host plants on nutritional indices of cabbage white butterfly, Pieris
rapae L. (Pieridae: Lepidoptera) on different cabbage varieties.

The study examined the nutritional effects of three host plants, cauliflower, white cabbage, and
broccoli, on the larvae of cabbage white butterfly, Pieris rapae. The mean fresh weight of food
consumed increased with larval age, with white cabbage having the highest consumption at 0.087mg.
The consumption index (CI) was highest in the 2" larval instar, with cauliflower and white cabbage
having higher Cls. Growth rates were highest in the 3 larval instar, with cauliflower and white
cabbage having higher GRs. The mean approximate digestibility (AD) was highest in the 2" instar
larval at 61.25%, while broccoli and cabbage had the lowest at 26.54%. The efficiency of conversion of
digested food was highest on cauliflower (25.17%), followed by cabbage (23.9%), and lowest on broccoli
(21.16%).

4. Effect of different host plants on nutritional indices of cut worm, Agrotis ipsilon
different larvae fed on castor oil, cotton, and maize leaves.

The study examined the impact of three host plants, castor oil, cotton, and maize, on the nutritional
and physiological parameters of Agrotis ipsilon larvae. The larvae were collected from a maize field in
Fisha Al-Saghri, Al-Bajour, Menoufia governorate. The larvae consumed a higher amount of food,
with cotton having the highest consumption at 0.90mg followed by castor oil and maize at 0.58 and
0.59mg, respectively. The consumption index was highest in the 4™ instar larvae, with significant
differences between the three host plants. Growth rates were highest in the 2" and 3™ instar larvae, with
no significant differences between the host plants. The efficiency of conversion of digested food
was highest on cotton (84.56%), followed by castor oil (82.06%), and lowest on maize (67.82%).
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Jaliad) qu <) Gilial e

i Sy e jal) AdlA ddicae il G e Pieris rapae <l elis sl ¥ase Al oda il gl
Al Jlall ae S IS8 Calias eliagd) (i jSI) 38y ol A8 58 iy dal e of Dasgly S5 )
LN P, AT Ja all Bl e AaAll g Aa ) AN A s J5Y) e galll ol i el e gl
s (Sl Bl el Jshl e giall o5 clld ga s anl) i Sl e Llilag ©,0A 5 cf A0 cE,V
£,V0) 558 yuail T jall il S5 (G YY) 0) a8l il agly dagy Y£,9A il 6 s e
Slo b2 pualls Gl cu Sl e sae Jshl culS ua ol Jilally aS IS § L) dalje @il (L
&b A padll Ve el Clany P, rapae Lsads oo Jsb o S IS0 Cucadl il i LS S )
slall a8 e clad) Jane of an s S50 351 (e Vel B il Lty ¢ 30 Ly V10,0 Bl 53 Jagi il
s ol il o el o o 1 3 o) s Al Qi) sall s et 5 G 2 P, rapae el
42l) die Jadd 0pA ¢ (Sl ¢olaidlll y Jaldll e Lgiias vie 96AA, + S slall 4 e el Jase IS janll
(Sl e
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Pieris rapae sLiasl) e &) (583 sl 53930 L3 < pdpall o Adliaal) dpal) i) il -y
Adlidal) e <) Gilial e (L. (Pieridae: Lepidoptera

sl A0 8y e Sl s () s S dags 8l s Al Jilse D1 A0 <l L all A jall el gl
b s (B ) e a8 ae ASlginal) 493 M 2 U () 1) Jaw sie 313 s Pieris rapae bl e Sl (58
ae oS B skl b e g (C) @inY) jd5e S e o, 0 AY e o@Blginl el (manl) ol
Lo jall IS G (B B ) skl 8 el sail) c e il man¥) Ca gl g Jaws 3l gL e g i)
Ly A o skl 3 e s (AD) il pmgd) bagie S el Ay S are Ganl) il
b el gl 03 sl 5l cailSy 967,08 die ) i Sl Sl IS g 8 941, Y0
(V) 1%) S5l g a5 (Y, 99) Casiladl 4l (Yo, 1 VO4) days il
Agrotis ipsilon 4 il 3agall cld b 4B @l pdall A Adlidal) dduaall clibdl) il -t

s1o8all 3,30 5l gl g il g £ g Al el e 43l Adlidl)

5l A sl sanadll 5 AR il e 5,305 ol g g Al il s Al Jilse &3O il Al ) eyl
) Sl 48 gial) Adadlae ¢ salll (s jrall Lid Adhaia 85 M) Jis (e ClB ) aea o3 Agrotis ipsilon
(pale +,095 +,0A) mic 5,05 & 5 Al iy aale o4 die @Dlgiu) el phaill (IS Gua aladall (e ST 48
A Aalall 9 gl (3mSR 2ga s e el N ead) By A el @Dl yise oS sl e
3eliS iS5 Aglall Jil sadl (m 4 gina (55 8 dga s ade e By U pead) By 8 el saill Y aee cilS
(VSAYG) 01 Ll 5 ((AY, 4 195) & 5 Al cilu adly ((A£,07194) phadll 8 e o sagall o132 Jy sa
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