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Abstract

Population activity of the main insect pests inhabiting
sugar beet plants in Assiut Governorate was studied
during two successive seasons of 2021/2022 and
2022/2023 at the Farm of the Faculty of Agriculture at
Assiut University.

The results show that the sugar beet plants were
harbored by three main insect species, i.e., Pegomya
mixta Vill., Spodoptera littoralis (Boisduval) and
Gryllotalpa gryllotalpa (Linnaeus).

Results revealed that the highest infestation levels of
these insect pests occurred during December and
January in both seasons.

The results also showed that the activity of the sugar
beet fly, Pegomya mixta increased in the Salama and
Oscarpoly cultivars during the two seasons.

By studying the major weather factors, temperature
and relative humidity on the population activity of the
major pests on sugar beet plants.

Results showed that the population densities of sugar
beet fly, Pegomya mixta were relatively higher during
the first season than the second one, and it has a higher
density than Spodoptera littoralis and Gryllotalpa
gryllotalpa in Salama and Oscarpoly cultivars in both
seasons.

From the current study, we can conclude that Salama
and Oscarpoly sugar beet cultivars were sensitive to
the infestation with the sugar beet fly, Pegomya mixta,
but the sensitivity varies from one cultivar to another.
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Introduction

In the light of global warming and climate change,
enhancing agricultural production without implying
adverse environmental impacts has become an
increasingly important issue (Al-Dhumri et al. 2023).

Intensive agricultural production that necessitates
extensive application of fertilization and pesticides
has substantial adverse effects on the environment,
soil and human health (Schmidt Rivera et al. 2017).

Therefore, it is expected that the environmental
effects on non-agricultural ecosystems will also
continue to increase in response to increasing
agricultural production (Spiertz  2010).

Sugar beet (Beta vulgaris L.) is an important crop for
sugar production in Egypt and the world. It is
considered one of the two main sugar crops in Upper
Egypt (Alotaibi et al. 2023; Ahmed et al. 2023).

Sugar beet is the most important sugar crop that can
be grown commercially in a wide variety of temperate
regions (Galal et al. 2022a).

Recently, extensive efforts have been made to
cultivate and adapt sugar beet in the tropical and
subtropical countries such as Egypt (Galal et al.
2022b; Abou-Elwafa et al. 2020).

The sugar beet cultivated area in Egypt reached
550,000 feddan, producing about 12.8 million Mt of
sugar beets with an average sucrose content of about
18% (www.fao.org 2023).

In the Egyptian ecosystem, sugar beet plants are
attacked by many insect pests during their different
growth stages (Abo-Aiana 1991; Amin et al. 2008; EI-
Dessouki et al. 2014; Arun Baitha et al. 2022).

The main insect pests of sugar beet are Pegomya
mixta Villeneuve. (a synonym for P. cunicularia
(Rondani), Cassida vittata Villers, Scrobipalpa
ocellatella (Boyd), Ostrinia nubilalis (Hubner),
Spodoptera littoralis (Boisd.) and Spodoptera exigua
(Hlbner) (Talha 2001; Shalaby et al. 2010; Khalifa
2017).
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Sugar beet is cultivated in Upper Egypt, in three
transplantations: August, September and October.

The early transplantation may suffer serious
infestation by the cotton leafworm, S. littoralis and
Agrotis ipsilon (Hufnagel) while the late one is
subject to high infestations with C. vittata and S.
ocellatella (Bazazo 2010; Al-Habshy 2018; Mohamed
et al. 2019; Ekin and Coruh 2022).

The sugar beet fly, Pegomya mixta is one of the most
serious pests attacking sugar beet all over the world
(Konig 1985; Sato et al. 1995; Abdel-Moniem et al.
2014; El-Fouly et al. 2024).

The pest is considered one of the serious insects
attacking sugar beet in Egypt. The highest infestation
was recorded in Fayoum, Kafr El-Sheikh, Dakahlia
and Gharbia whereas the low infestation was observed
in Upper Egypt (Ali et al. 1993; Mansour et al. 2021).

The present work was carried out to study the effect
of sowing dates on the population density of insects
on sugar beet cultivars and the susceptibility degree of
sugar beet cultivars to pest infestation under field
conditions in Assiut governorate.

Materials and methods

Field experiment

The current study was carried out at the Experimental
Farm of the Faculty of Agriculture, Assiut University
during two consecutive seasons in Assiut Governorate
(2021/2022 and 2022/2023).

In each experiment, an area of about a quarter of
feddan (1050 m2) was chosen and divided into plots
(each ca. 3,0 x 3.5 m) Each experiment was set up in a
factorial design, with two factors, sugar beet cultivars
and planting dates.

Each treatment was replicated 4 times. Two sugar beet
varieties were tested (Salama and Oscarpoly) and
cultivated on two transplanting dates during the
winter season. All the recommended agricultural
practices were normally performed, and no chemical
treatments were used during the study periods.

After three weeks of transplanting, weekly samples of
5 leaves/plot of each variety and using direct count.
Pitfall traps were used and placed in the center of
each plot. The trap was prepared by embedding a —
wide-mouth % liter size glass jar in the soil and the
top of the jars were even with the soil surface.

The jars were partially filled with crude commercial
alcohol over which a thin layer of kerosene was
poured to prevent evaporation, and 10 jars were used
weekly (Khalil et al. 1975).

Planting dates and calculating cultivars susceptibility

In each season, the sugar beet was planted on planting
dates,  (winter  transplantation). In  winter
transplantations, the seeds were sown in October 2021
and 2022. The collection of samples was carried out
every week until the end of the growing season.
Samples were collected on each sampling date,
ideally from the same plot but never from the same
plant. At every inspection date the steps of the direct
count method are to count and record the number of
species and individuals of each species in each
sample.

In the second experiment, the degree of susceptibility
of the two sugar beets cultivars (Oscarpoly and
Salama) was investigated to their main insect pests.

Samples were taken by direct count method as
previously mentioned. Numbers of P. mixta, S.
littoralis and G. gryllotalpa were counted.
Classification of the susceptibility degree of sugar
beet cultivars was assessed according to Chiang and
Talekar (1980) and Nosser (1996).

Results were statistically analyzed using the F-test as
a factorial design. The means were compared
according to LSD Test (Snedecor and Cochran 1971).

Results and Discussion

The seasonal abundance of the main insect pests
infested sugar beet plants was studied by taking
weekly samples during two seasons of 2021/ 2022
and 2022/2023 in the Assiut Governorate.

The duration of the winter transplantation started from
September to February.

The insect pest populations were studied using the
direct count of sugar beet leaves method. Data in
figures 1-6 show the appearance, incidence, and
population density of insect species inhabiting sugar
beet plants.

Population density of insect pests
Season 2021/ 2022

Population density of common insect pest species, P.
mixta, S. littoralis and G. gryllotalpa infesting sugar
beet plants was recorded by taking weekly samples
during two studied seasons (2021/2022 and
2022/2023) at the Farm of the Faculty of Agricultural
in Assiut University. Figures 1, 2, and 3 recorded the
mean numbers of the insect pests on two sugar beet
cultivars in the area of study.

In the 2021/ 2022 season, data in the corresponding
Figure (1) show that the sugar beet fly, P. mixta began
to appear from October 19 with relatively low
numbers (25.00 and 15.00 individuals/leaf) in Salama
and Oscarpoly cultivars respectively, at plant age of
26 day old and average temperature of 27.4°C and
47.00 % relative humidity (R.H.).
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The population increased sharply to reach a maximum
of (160.00 and 148.00 individuals/leaf) in Salama
and Oscarpoly cultivars respectively on January 12 as
correlated with an average temperature of 16.8°C and
21.00 % relative humidity (R.H.).

During the winter transplantation of 2021/ 2022, S.
littoralis and G. gryllotalpa showed low values of
population densities in all samples in both Salama and
Oscarpoly cultivars (Figure 2 and Figure 3).

The high mean number of S. littoralis was 4.00 and
2.00 individuals/ leaf during Jan. 5 at plant age of 103
day and average temperature of 15.1°C and 72 % R.H.

in Salama and Oscarpoly cultivars, respectively, while
the high mean number of G. gryllotalpa was 8.00
individuals/ leaf during Dec. 29 at plant age of 96 day
and average temperature of 15.3°C and 51 % R.H. in
Salama cultivar, while the high mean number in
Oscarpoly cultivar was 6.00 individuals/ leaf during
Jan. 12 at plant age of 96 day and average
temperature of 15.3°C and 51 % R.H.

During the winter plantation of 2021/ 2022, it is clear
that the sugar beet fly, P. mixta was the most common
pest inhabiting sugar beet cultivars followed by G.
gryllotalpa and then S. littoralis. However, the
number of natural enemies was low in the studied area
during this season.
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Figure 1. Population trend of P. mixta infesting sugar beet plants and its relation to temperature and relative
humidity during the 2021-2022 growing season in Assiut region.
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Figure 2. Population trend of S. littoralis infesting sugar beet plants and its relation to temperature and relative
humidity during the 2021-2022 growing season in Assiut region.
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Figure 3. Population trend of G. gryllotalpa infesting sugar beet plants and its relation to temperature and
relative  humidity  during the  2021-2022 growing season in  Assiut  region

Season 2022/ 2023

Concerning the seasonal abundance of the insect pests ~ Generally, in winter transplantation of 2022/ 2023,
during winter transplantation of 2022/ 2023 season,  Spodopetra littoralis and Gryllotalpa gryllotalpa showed
Figures 4,5 and 6 show that the sugar beet fly, P. mixta low values of population densities in all samples for both
started first to appear from October 26th with relatively ~ Salama and Oscarpoly cultivars (Figure 5 and Figure 6).
low numbers (15.00 and 20.00 individuals/leaf) in
Salama and Oscarpoly cultivars respectively, at plant age
of 33day old and average temperature of 24.4°C and
47.00 % R.H.

Spodopetra littoralis does not appear in many samples
and the high mean number was 2.00 and 3.00
individuals/ leaf on December 7 and January 3 at plant
age of 72 and 103 days and an average temperature of
18.9 and 15.9°C and 63 and 59 % R.H. in Salama and
Oscarpoly cultivars respectively, while the population of
the high mean number of Gryllotalpa gryllotalpa was
8.00 and 4.00 individuals/ leaf during Jan. 17 at plant
age of 117 days and average temperature of 19.6°C
and 52 % R.H. in Salama and Oscarpoly cultivars
respectively.

The population increased sharply to reach a maximum of
95.00 and 90.00 individuals/leaf during December 14 at
a plant age of 82 day old and December 28 at a plant age
of 96 day old as correlated with an average temperature
of 20.7 and 17.4°C while 43.00 and 52.00 % R.H. in
Salama and Oscarpoly, respectively (Fig.4).
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In conclusion, the fly sugar beet, Pegomya mixta
population during winter transplantation in the study
fluctuated in relatively high densities during the whole
season with a peak of abundance during the middle of
December and early January with a plant age of 95 and
110 days.

The fly sugar beet is likely to increase in the coming
seasons, causing damage to the sugar beet in Assiut
Governorate.

90 -

£

z 80

0

g?O-

£ 60 4

o

290

@

+ 40 +

0 =4—Temperature
"

e 20 W_/ R
310

200

180
5150
3 140
b
>
5 120
c
.3100
2 ® - ean o
c individuals /
e
g 60 Oscarpoly Plants
Z 4

—#—Mean no.

20 individuals /

0 Salama Plants

n’quqlq KPS U'\ D PR x-‘*"b QA
SR M S G Sl VR VU VR AN SR
R R P OSSP SN N

Sampling date

Figure 4. Population trend of P. mixta infesting sugar beet plants and its relation to temperature and relative

humidity during the 2022-2023 growing season in Assiut region.
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Figure 5. Population trend of S. littoralis infesting sugar beet plants and its relation to temperature and relative
humidity during the 2022-2023 growing season in Assiut region.
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Population trend of G. gryllotalpa infesting sugar beet plants and its relation to temperature and relative
humidity during the 2022-2023 growing season in Assiut region.

Generally, the data of the winter transplantation in this
study revealed that the sugar beet plants harbored
lower S. littoralis and G. gryllotalpa populations than
the sugar beet fly, P. mixta population.

The population densities of the insect pests infesting
sugar beet plants during the winter season was
relatively at the same level during the 2021/2022 and
2022/ 2023 seasons.

These results may be related to the weather conditions
in winter transplantation. However, the data also
reveal that the population size of various insect pests
on the sugar beet plants during winter transplantations
in 2021/2022 and 2022/ 2023 could be arranged as
follows: P. mixta, G. gryllotalpa and S. littoralis;
these populations indicating that the sugar beet fly, P.

mixta had the highest population size on sugar beet
plants during winter season.

The results are in confirmation with Metwally et al.
(1987); Volkmar et al. (2003) El-khouly (2006); EI-
Dessoukiet et al. (2014); Abdel-Moniem et al. (2014);
Khalifa (2017); Sharma et al. (2017); Al-Habashy
(2018); Kamel (2023) who recorded that the high
numerical density of this insect pests during spring
and winter transplantations on sugar beet.

The present results generally agree with Muresanu
and Ciochia (2006); Shalaby and Samahy (2010);
Sherief et al. (2013); Lemic et al. (2016); Awadalla et
al. (2020); Mansour et al. (2021) who found that those
were the most common insect species in the sugar
beet plant and effect of sugar beet plantations on the
pests.
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Awadalla (1997) and Mohisen ( 2012) reported that
the activity period of P. mixta extended from the end
of November or December and continued to mid-June
(Solouma 1989). While El-Fouly et al. (2024) studied
the population fluctuations of the main insect pests on
sugar beet plants and their relationship with
temperature, relative humidity, precipitation, and
mean numbers of leaves per plant in Egypt and found
that P. mixta was a dominant insect pest species.

Identification of the degree of susceptibility of the two
cultivars to the infestation with the insect pests

Data in Table 1 summarizes the susceptibility of the
two sugar beet cultivars based on the average number
of the insect pest population on the sugar beet plant
for each cultivar in the Assiut region. During the first
season (winter 2021/ 2022), the cultivars can be
arranged in descending order based on their
susceptibility to the insect pest infestation as follows
Salama (92.38 ind./leaf) and Oscarpoly (80.00 ind./
leaf.). It is clear that the two tested sugar beet
cultivars are susceptible (S) to the infestation with the
sugar beet fly, P. mixta, while Salama showed high
susceptible (S) on the Oscarpoly cultivar. Salama and
Oscarpoly appeared as low resistance (LR) to the
infestation with the S.littoralis and appeared as
moderately resistant (MR) to the infestation with the

G. gryllotalpa, respectively. In the second season
(winter 2022/ 2023), Salama (65.38 ind./leaf) and
Oscarpoly (61.53ind./ leaf.) remained the most
susceptible (S) to the infestation with the sugar beet
fly, P. mixta, while Salama and Oscarpoly gave low
resistance (LR) or moderate resistance (MR) to the
infestation with the S. littoralis and G. gryllotalpa,
respectively (Table 2). In the first and second winter
seasons in the Assiut region (Table 1 and 2), although
the pest was present in very small numbers in the
winter season during the two studied years, the
susceptibility of the sugar beet was close to the season
of development and activity of this pest.

This is, wholly and partially, in agreement with results
obtained by Ebieda (1998); Ismail (2002); Ismail et al.
(2002); Amro (2008); EI-Rawy and Shalaby (2011);
Ali (2014) who serve as ample guides to the current
study.

Finally, it can be noted that the two sugar beet
cultivars, whether tested in this study or studied by
some of the scientists mentioned above, are
susceptible to infestation with P. mixta, to a high
degree, which causes severe damage to the crop.
Therefore, it is necessary to encourage natural
enemies (predatory insects) to reduce the number of
pests and avoid using chemicals.

Table 1. General mean numbers and susceptibility degrees of sugar beet cultivars to main insect pests studied

during the 2021-2022 growing season.

2021-2022

Salama Cultivar

Oscarpoly Cultivar

est
P Mean Number
Pegomyia mixta 92.30769231
Spodopetra littoralis 1.615384615
Gryllotalpe gryllotalpa 3.692307692

SusgzgtrLt)Ejlity Mean Number Susgiztrzbgliw
S 80 S
LR 1.153846154 LR
MR 2.692307692 MR

S= Susceptible

MR= Moderately resistant

LR= Low resistance.

Table 2. General mean numbers and susceptibility degrees of sugar beet cultivars to main insect pests studied

during the 2022-2023 growing season.

2022-2023

Salama Cultivar

Oscarpoly Cultivar

pest Mean Number Susgzgtriet;ility Mean Number Susgigtriebeility
Pegomyia mixta 65.38461538 S 61.53846154 S
Spodoptera littoralis 0.77 LR 0.615384615 LR
Gryllotalpe gryllotalpa 2 MR 1.538461538 MR
S= Susceptible MR= Moderately resistant. LR= Low resistance.
= 53
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Conclusion

It was noted that sugar beet plants cultivated during
the winter season are affected by a large number of
insect pests. The sugar beet fly (Pegomya mixta) is
present in large numbers on winter plants. In winter
transplantations, the beginning of the activity season
is in late November or early December. According to
the current study, sugar beet plants are negatively
impacted by the sugar beet fly and a few other
predators, particularly during the winter months. To
lessen the harm of this pest, it is vital to promote
predatory insects during various seasons. Also, to
control sugar beet pests, integrated pest management
strategies might benefit from some of the knowledge
this work provides.
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