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unreleased area and released one (where, the second instar larvae of the
lacewing predator, Chrysoperla carnea (Steph.) were released). The obtained
data showed that, the pest of the cabbage aphid on the cauliflower plants had
covered the four months of the study (i.e., during the period from January,
2024 until April, 2024). The maximum total numbers of the pest individuals
and the mummies of the surveyed aphid parasitoid, Diaeretiella rapae (M’
Intosh), were recorded during the last week of February, 2024 in the two
experimental areas. The synchronization of the increase of the pest numbers
with the increase of its parasitoid numbers indicated that, the parasitoid, D. is
as a suitable biocontrol agent against the aphid populations. The recorded
reduction percentage in the total numbers of the cabbage aphid per season in
the released area of the predatory larvae of Ch. carnea was 43.74%., in
comparing with the unreleased one. Moreover, the occurrence period of the
diamondback moth on the cauliflower plants was recorded from the second
week of January, 2024 until the last week of April, 2024.The two
hymenopterous parasitoids species; Cotesia plutellae (Kurdjumov) and
Diadegma semiclausum (Hellen) were surveyed parasitizing the diamondback
moth. The percentages of the pest parasitism were simultaneously increased as
the pest populations were increased. The percentages of the reduction in the
total numbers of the diamondback moth (larvae & pupae) per season, in
released area of the predator was 23.82%, in comparing with unreleased one.
The field experiment was also included the measurements of both of the size
and the diameters and also the weight of the resulted cauliflower after 103 days
post plantation. Generally, such ecological information about the cabbage
aphid and the diamondback moth and also the biological control experiment by
releasing the predator must be included in future control applications against
the two studies pests attacking cauliflower fields as well as other vegetable
fields that suffer from the two pests attack. Therefore, this situation will help to
decrease the harmful hazard effects of the extensive uses of the chemical
control methods, which will directly or indirectly decrease the environmental
pollution for protecting the man health and his surrounding environment.
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INTRODUCTION

In Egypt, there is a very highly increased attention that is concentrated towards
the extensive cultivating of vegetables. As, they are very important commaoditities crops
(Habashi et al., 2007), containing rich minerals and vitamins that are strongly needed for
the human nutrition (Kassem et al., 2005). Among these vegetables, cauliflower (Brassica
oleracea L.), is a common cruciferous vegetable crop, that is this plant is susceptible to
many insects pests, which affect on the quantity and the quality of this crop such as the two
pests; the cabbage aphid, Brevicoryne brassicae (L.) (Homoptera: Aphididae) and the
diamondback moth, Plutella xylostella (L.) (Lepidoptera: Plutellidae). Many authors such
as; Saleh et al., (2009) and Rimaz & Valizadegan (2013), were previously recorded the
cabbage aphid as a pest of the cruciferous plants including the cauliflower plants. As for
the diamondback moth, its pest larvae burrow into the cauliflower leaf and start to feed
internally (Metspalul et al., 2005). Also, it was worldwide recorded as a pest of the
cruciferous plants including cauliflower plants by many authors such as Pagore et al.
(2021).

The extensive use of the harmful chemical insecticides has lead to the occurrence
of different environmental pollution that affect on the human health (Grafton-Cardwell &
O’Connell, 2006), moreover, negative impacts on the natural enemies will be done (Yeo et
al., 2003). Recently, the field of the biological control has worldwide received much
attention (Sarwar, 2014). Surely, the main concepts is mostly depend strongly on studying
the different knowledge concerning; studying the biocontrol agents population density
which will help for choosing the suitable ones to be easily mass reared and released
(Mostafa, 2006). Many predators were shown to play a noticeable role in the field of the
biological control, where they represent one of the most acceptable and having a common
value to be mass reared and released against many agricultural pests. Moreover, the
parasitoids have an important natural role in regulating the population density of many
crucifers’ pests (Kassem et al., 2008). The predator, Chrysoperla carnea (Steph.), had
received a very great attention to be extensively applied in the field of the biological
control (Sarwar, 2013) and also to be used in planning the recent I.P.M. programs (Rashid
et al., 2012) and had been considered as one of the most common predators in the cropping
systems (Saleh et al., 2017). However, Azema & Mirabzadae (2004) revealed that, the
lacewing predators have many characters to be preferred in the field of the biological
control such as; possessing highly searching ability, easily to be mass reared, the widely
geographical distribution and the highly tolerance to the different changes in the
environmental factors.

This study was carried up to examine the populations densities, the parasitism of
both the cabbage aphid and the diamondback moth, attacking cauliflower plants in the two
experimental areas, during the 2023/2024 season, in Qalubia Governorate. Such studies
and the performed biological control experiment can applied to manage the two pests in the
cauliflower fields and other vegetable crops that are liable to attack by them.

MATERIALS AND METHODS

An experimental area was selected and was cultivated with the cauliflower plants

(B. oleracea), in the farm of Plant Protection Research Institute (P.P.R.l.), Agriculture

Research Center (A.R.C.), that was located in Qaha district (Qalubia Governorate), during
2023/2024 season. This field experiment was conducted according to the following steps:

1- The field experiment areas were cultivated with the cauliflower plants on 5/12/2023

and were ended on 23/4/2024. All the agricultural practices were made in the two
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experimental areas but without spraying any chemical insecticides.

2- A total area of 160 m? representing the two adjacent cultivated cauliflower
experimental areas (unreleased and released ones), i.e., each area was 72m? =16x4.5m?
Each area had included four rows (representing four replicates)

¢ The cauliflower seedlings were planted in the middle (i.e., a total number of eight rows for
the two the experimental areas were selected). The distance between were 50 cm., while,
the outer limit of each area was 25 cm.

e A total number of 32 plants/each row (i.e. 32 plant/rowx4 rows=128 plantsx2
experimental areas=256 plants for both the two unreleased and the released areas together),
while, the distance between cauliflower plants was 50 cm. (Figs, 1&2).

eRandom weekly samples of 10 cauliflower plants were early investigated, however, the
weekly total numbers of investigated cauliflower leaves were 2 leaves/plant x 10 plants x 4
rows x 2 experimental areas = a total of 160 cauliflower leaves per week).

3-The percentages of aphid individuals, the mean total individuals/one plant and the
mean individuals/one leaf were estimated as follow:

Numbers of adults

Adults percentages = 100

Numbers of adults & nymphs X
Numbers of nymphs

x100

N h' t =
ympii's percentages Numbers of adults & nymphs

__ Numbers of adults & nymphs

Mean no. of individuals/one plant
Total no.of 40 plants

Mean no. of individuals /one leaf = Total noof adults & nymphs

Total no.of 80 leaves
The cauliflower plants that were infested with the aphid were brought to the laboratory for
counting and also estimating the percentages of the its parasitism according to the
following equation.

Total no. of mummies

Dercontases of oarasition — 100
ercentages ol parasitism Total no. of aphld individuals X

Fig. 1: The different steps of the development of the cultivated cauliflower plants in the
field experimental areas.

e At the same time, the population density of the diamondback moth, P. xylostella
individuals (larvae & pupae) (the second studied pest) and the percentages of the pest
parasitism, that were also evaluated as follow:

The percentages of the parasitism of diamondback moth, P. xylostella
Total no. of the formed parasitoid$ cocoons

~ Total no.of the individuals (larvae & pupae) of the diamondback moth, P. xylostella x100
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o Tareleased area Feleased area ———————_i5cm.

Fig. 2: Two areas field (unreleased area with no predators release) and released one
(where, the second instar larvae of the predatory, Ch. carnea were released, where, this
diagram will give a clear explanation of the designed experiment.

THATE G ST WASALISY MO ¥

eThe emerged parasitoids species that were emerged were carefully identified at the
Department of Biological Control Research, Plant Protection Research Institute, Cairo.
Egypt.

4- The source of the second instar larvae of the lacewing predator, Ch. carnea (Fig., 3) was
obtained from the “ laboratory mass-rearing unit” that is located at the Faculty of
Agricultural, Cairo University, Giza.
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Fig. 3: The adult predator that emerged after releasing the predatory second instar larvae of
the lacewing predator, Ch. carnea (in released area), against the cabbage aphid and the
diamondback moth individuals, attacking cauliflower field.

¢ A field biological control experiment was performed, where releasing of the was only in
released experimental area (with a rate of 5 second instar larvae of the predator/one
plantx20 plants = a total of 100 second instar larvae), in 27/2/2024 (i.e., in the last week of
February, 2024)

e The percentages of reduction in the populations of the two pests’ individuals per season,
2024 after releasing the second instar larvae of the lacewing predator, Ch. carnea (in
released area), in comparing with unreleased area, were estimated throughout the season to
evaluate the role of the released predator in suppressing the population density of the two

studied pests, according to the following equation:
Total no. of individuals in the released area

Reduction (%) = (100 - ) x 100

Total no. of individuals in the unreleased area
5- Moreover, taking into consideration the measurements of the cauliflower diameters of
the obtained cauliflower crop and their weight, where, they were calculated after103 days
post cauliflower planting in13/3/2024 (i.e., in the third week of March, 2024).

6- The means’ values of the resulted data (where, the least significant difference was
carried out at 1&5% levels of probability) and also the r-values (correlation coefficient)
were estimating by using SPSS computerized program version14.0. As for the means of
the temperature and the relative humidity, they were obtained from the Meteorological
Station at A.R.C. in order to study their effects on many of the studied ecological factors.

RESULTS AND DISCUSSION

The Population Density of the Aphid (Adults and Nymphs) Infesting Cauliflower and
the Percentages of its Parasitism:

As presented in Table (1) and Figures (4,5&6), the adults started with low
numbers of 2 & 2 adults, in case of unreleased area and released one, during first week of
January, 2024 (i.e., in 2/1/2024).Then, they increased in their numbers until reaching the
highest total numbers of 42 &?24 adults, in the last and third weeks of January, 2024 (in
30/1/2024 & 23/1/2024, respectively); in case of unreleased area and released one. Finally,
their numbers gradually declined until they completely disappeared by the end of the
season in the third week of April 2024 (in 23/4/2024).at the end of the season in third week
of April, 2024 (in 23/4/2024). The recorded adults per season were; 12.76+3.00 (0-42) &
6.47+1.93 (0-24), respectively.
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Table 1: The individuals of the cabbage aphid, B. brassicae, recorded

Bahy EI-Din, I. A. et al.

in both unreleased

and released areas of cauliflower field experiment, during season 2023/2024, in

Qalubia Governorate.

Dates of The unreleased area (no predatory larvae release) The released area of the predatory larvae of Ch. carnea Mean weather
inspection factors
A %o N Yo Total A Yo N Yo Total c RH%
212024 2 20,00 8 80.00 10 2 2000 3 80.00 10 1720 T1.80
(02580.13% (0.2580.13)
@1 8 16.67 40 8333 48 [} 12.50 35 87.50 41 17.90 60.86
(0.35&0.60) (1.03&0.51)
16/1 21 11.73 158 8827 79 15 10.64 126 8036 141 16.09 48.77
(448 &2.24) (3.53&1.76)
231 35 1133 274 38.67 309 24 1021 pall 8979 235 18.09 4540
(7.7383.86) (5.88&2.84)
301 42 6.56 598 93.44 640 21 8.02 243 9205 264 1543 60.09
(16.00&8.00) (6.60&3.30)
62 26 599 408 2401 434 15 502 284 2498 209 13.17 3501
(10.85&35.43) (7.48&3.74)
132 18 216 817 097.84 835 11 190 569 98.10 380 17.13 60.73
(20.88&10.44) (14.50&7.25)
202 16 111 1421 98.89 1437 8 0.61 1204 9939 1302 16.63 34.80
(35.93417.56) (32.55&16.28)
272* 12 {s] 1584 9925 1596 5 037 1347 9963 1352 17.07 62.70
(39.90&19.95) (33.80816.90)
573 11 095 1152 9905 2 032 631 9068 633 1926 4896
(29.0814:14.54) (15.83&7.91)
12/3 10 091 1091 9909 1101 1 031 322 9069 323 1833 j264
(27.53 &13.76) (B.08&4.04)
1973 8 125 631 9875 639 0 0.00 85 100.00 85 18.69 881
(15.9847.99) (2.13&1 .06)
263 6 1407 555 9893 561 0 0.00 57 100.00 37 17.96 4824
(14.03&7.01) (1.43&0.71)
24 2 058 342 9042 344 0 0.00 34 100.00 34 2350 4507
(8.6044.30) (0834:0.43)
G4 0 0.00 141 100.00 141 0 0.00 16 100.00 16 2220 34.65
(3.33&1.76) (0.40&0.200
16/4 0 0.00 86 100.00 86 0 0.00 7 100.00 7 2521 4511
(2.1541.08) (0.1880.09)
234 0 0.00 25 100.00 25 0 0.00 3 100.00 3 2521 4511
(0.634&0.31) (0.08&0.04)
Total 217 9331 9548 110 2n 5382
/seazON 227% 97.73% (14.04&7.02) 2.05% 97.95% (7.91&3 96) Mean /zeazon
(0.00- (0.00- individuals (0.00- (0.00- individuals
Mean 12.76= | 20008 | 343388 | 100.00%) 361.65= 647 2000%) | 31012 | 100.00%) 316.59
total 3.00 * 12291 + + + 1877 34.16
/seazon (0- 12230 (10-1596) 193 103.13 103.41 c RH%%
42) (8- (0- (3- (0-1332)
1548) 4 1347y
% of reduction in the | % of reduction in the nymphs | % of reduction in the aphid individuals (adults &
adults was 49.31%. was 43.61%. the nymphs) was 43.74%.

Note: A=Adults of the aphid

N=Nymphs of the aphid

releasing the predatory larvae of the lacewing, Ch. carnea.
mean total numbers of aphid individuals/one leaf.

Fig. 4:
plants.

% = The percentages of the occurrence.

*The date of

# Mean total numbers of aphid individuals/one plant &the

individuals that were record

Aphid

ed

in unreleased area attacking cauliflower

As for nymphs, they started in low numbers of 8 & 8, in case of unreleased area
and released one, during the first week of January, 2024 (in 2/1/2024). Aphid nymphs
increased in their numbers until reaching the highest total numbers of 1584 & 1352,
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during the last week of February, 2024 (in 27/2/2024). They gradually decreased until
they were appeared with low numbers of 25&3, in third week of April, 2024 (in
23/4/2024), respectively. The mean total numbers of nymphs per the season were;
548.88+122.30 (8-1548) & 310.12+103.13 (3-1347), respectively. Also, he recorded total
numbers of nymphs on cauliflower plants were higher than those for adults’ ones.

Generally, the aphid individuals (nymphs & adults), started to appear with low
numbers of 10 & 10, in case of unreleased area and released one in first week of January,
2024 (in 2/1/2024). Aphid individuals were increased to the highest of 1596&1352,
during last week of February, 2024 (in 27/2/2024). They gradually decreased in their
numbers until they were appeared with low numbers of 25 & 3, at the end of the season,
respectively. The mean total numbers of individuals were; 561.65+122.91 (10-1596) &
316.59+£103.41 (0-1352), respectively. The cabbage aphid, B. brassicae was recorded
infesting the cauliflower plants by Saleh (2000) and Rimaz & Valizadegan (2013).

In addition, from Table (1) and Figs (5&6), the percentage of aphid reduction in
released area was 43.74%., in comparing with unreleased one, this indicated that the
predator had a role in suppressing the pest population.

Fig. 5: The infestation comparison between released experimental area A (showing no pests’
infestation to the plants) and unreleased one B (showing pest infestation).

In similar results, Driesche et al. (1987) found that, releasing the lacewing
predator, Ch. carnea could be highly controlled aphids$ species; Myzus persicae, Aphis
gossypii and Macrosiphum euphorbiae in greenhouse crops.

The occurrence of the mummies of the parasitized the cabbage aphid (attacking
the cauliflower plants), were shown in Table (2) and Figures (6&7). They started to
appear with low numbers (2&1 mummies), during the first week of January, 2024 (in
9/1/2024). Then, they had maximum total numbers of 391&317, during the last week of
February, 2024 (in 27/2/2024), for unreleased area and released one. Finally, the total
numbers of mummies decreased until reaching 1&O0, respectively, in the end of
cauliflower seasonal experiment, during the last week of April 20204 (in 23/4/2024). The
mean mummies per the season were; 123.53+31.83 (0-391) & 65.06+25.33 (0-317),
respectively.
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Table 2: The aphid parasitoid mummies and the percentages of the its parasitism, that
were recorded in the both unreleased and released areas of the cauliflower field,
during season 2024, in Qalubia Governorate.

The unreleased area The released area
Dates of
inspection Total no. of mummies % Total no. of mummies b
Paraszitism parasitism
2/1/2024 0 0.00 0 0.00
Q71 2 4.17 1 2.44
161 17 950 11 7.80
23/1 31 10.03 18 7.60
3001 89 1391 31 11.33
6/2 187 43.09 102 34.11
132 244 2022 156 26.90
2042 360 2503 308 23 .66
27/2% 301 2450 317 2343
33 258 2218 119 18.80
1273 234 2125 27 17.63
19/3 129 20019 11 1294
26/3 20 16.04 4 7.02
244 51 14 83 1 204
Q4 11 7.80 0 0.00
16/4 3 381 0 0.00
23/4 1 4.00 0 0.00
Total no. Total no. of the Total no. of the
/season formed mummies formed mummies of
- . 0,
of the cabbage Mean % of the cabbage aphid B. Megn % of
aphid B. parasitism brassicae /season parasitism /season
.- 0
brassicae /season /season 1106(0-317) 20.55%
L]
2100(0-391) 21.99% (0.00-34.11%)
(0.00-43.09%)
Mean total | The mean total The mean total no.
no.'season | no. /season was /season was
123.53+£31.83 65.06+£25.33
Mumimies mummies

*The date of releasing the predatory larvae of Ch. Carnea

o
pm—— &
-\‘7‘\9 A
h

| Y, N
Fig. 6: The mummies of the aphid parasitoid that were recorded in cauliflower field.
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Fig. 7: Monthly aphid individuals (nymphs & adults) and formed mummies, which
were recorded in unreleased and released areas, in cauliflower field during season 2024,
in Qalubia Governorate.

Fig. 8: The hymenopterou primary parasitoid, D. rapae that was recorded parasitizing
the cabbage aphid, B. brassicae in cauliflower field experiment.

The highest percentages of parasitism of the cabbage aphid, B. brassicae by D
rapae (Fig.8) were; 43.09 & 34.11, in case of the unreleased area and released one,
respectively, that were obtained during the second week of February, 2024 (in 6/2/2024).
While, the seasonal mean percentages of parasitism recorded were 21.99% (0.00-43.09%)
& 20.55% (0.00-34.11%), respectively. This important parasitoid role was indicated by
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many authors such; Stark & Acheampong (2007) and Saleh et al. (2009). Also,
Jankowska & Wiech (2003) stated that, the parasitoid, D. rapae is a good biological
control agent against B. brassicae population. While, Singh & Singh (2015) and Abdel-
Galil et al. (2019) showed that, the parasitoid, D. rapae exclusively parasitizes the aphids
infesting many of the cultivated agricultural plants and the wild ones.

It was clear from the obtained data that, the total numbers of the aphid mummies
were higher in the unreleased area than in the released one. As, the occurrence of the
predator in the released area had decreased the population of the aphid species and hence
the recorded percentages of parasitism.

The Population Density of the Diamondback Moth, P. xylostella Individuals (Larvae
and Pupae) Attacking Cauliflower Plants, the Total Numbers of Parasitoid$
Cocoons and the Percentages of its Parasitism:

Table (3) and Figures (9&10), demonstrated that, the diamondback moth, P.
xylostella larvae started to appear with low numbers of 1&1 larvae, in case of the
unreleased area and released one, in second week of January, 2024 (in 9/1/2024). Pest
larvae increased in their numbers until reaching the maximum total numbers of 76 & 52,
respectively, during second week of April, 2024 (in 9/4/2024). Finally, they gradually
deceased in their numbers until they were appeared with low numbers of 11&7,
respectively, in the end of cauliflower seasonal experiment in last week of April, 2024 (in
23/4/2024). The mean total numbers of larvae per season were 21.59+5.11&15.76+3.70,
respectively.

The pupae were started to appear with low numbers of 1&1, in case of
unreleased area and released one, respectively, during the third week of January, 2024 (in
23/1/2024). Then, they reached their maximum of 9&8, during the second week of April,
2024 (in 9/4/2024), respectively. Finally, the total numbers of the pupae decreased to
reach the total numbers of 3&1, respectively, during the last week of April, 2024 (in
23/4/2024),while, the mean per season were 3.35+0.66 (0-9) & 3.06+0.58 (0-8),
respectively. Moreover, the obtained results revealed that, larvae of the diamondback
recorded in cauliflower field were higher in their numbers than those of the pest pupae.

Fig. 9: The infestation of cauliflower plants by the diamondback moth, P.
xylostella, that was recorded in unreleased area in cauliflower field. A= the damage
of cauliflower plants by the pest & B= adults of the pest C=larva of the pest D=
pupa of the pest.

Generally, the diamondback moth, P. xylostella individuals (larvae & pupae)
were started to appear with low numbers of 1&1, in case of the unreleased area and
released one, during second week of January, 2024 (in 9/1/2024). Then, pest individuals
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(larvae & pupae), were increased in their numbers to 85&60, respectively, in second
week of April, 2024 (in 9/4/2024). Finally, they gradually deceased in their numbers until
they were appeared with low numbers of 14&8 individuals at the end of the season, also,
the mean total numbers of individuals (larvae & pupae) per the season were; 24.94+5.73
(0-85) &19.00+4.21 (0-60), respectively. However, the diamondback moth, P. xylostella
was shown to attack cauliflower plants by Tabone et al. (2010) and Pagore et al. (2021).

Table 3: Weekly total numbers of the diamondback moth, P. xylostella (larvae &
pupae), total numbers of the parasitoids cocoons and the percentages of
parasitism, that were recorded in cauliflower field, during season 2024, in
Qalubia Governorate.

The unreleased area The released
Dates of The pest species The pest parasitoids The pest species The pest parasitoids
. . Total | Totalno. % of Total Total | Totalne. % of Total
Inspection L P no. of parasitizm no. of A B L P no. of parasitizm no. of A B
cocoons adults cocoons adults
27172024 0 0 0 0 0.00 0 0 0 0 0 0 1] 0.00 0 0 0
91 1 0 1 0 0.00 0 0 0 1 0 1 [1] 0.00 0 0 0
161 3 0 3 0 0.00 0 0 0 2 0 2 1] 0.00 0 0 0
231 4 1 5 0 0.00 0 0 0 3 1 4 [1] 0.00 0 0 0
301 6 2 g 0 0.00 0 0 0 5 2 7 0 0.00 0 0 0
6/2 g 2 10 0 0.00 0 0 0 7 2 9 0 0.00 0 0 0
1312 10 3 13 2 13.38 1 1 0 9 3 12 1 8.33 1 1 0
202 14 17 3 17.63 2 1 1 10 4 14 2 14.29 1 1 0
2712 17 2 19 4 21.03 3 2 1 12 17 3 17.63 2 2 0
33 21 4 25 6 24.00 3 4 1 14 3 19 4 21.03 3 3 0
123 27 32 9 28.12 g 5 3 20 6 26 7 26.92 4 3 1
193 35 38 12 31.58 10 6 4 24 3 27 8 28.57 3 4 1
2613 40 45 16 3356 12 g 4 30 35 11 3143 g 5 3
2/4 49 7 6 22 35.29 14 9 3 44 i 30 17 34.00 11 g 3
0/4 76 9 g5 25 29.41 18 10 3 32 3 &0 14 23.33 12 8 4
16/4 45 g 3 (3] 11.32 4 2 2 23 4 32 2 6.23 1 1 0
23/4 11 3 14 1 4.35 1 1 0 7 1 b 0 0.00 0 0 0
Total no. 367 37 424 107 78 49 29 268 33 323 69 43 36 12_
season | (O- | (0- | (0- (0- Mean %of | (0- - | (o (0- - | fo- (© Mean %of |  (0- - | ¢0-
76) o a5 25) parasitism 19) 10% 3] 32 8) &0 17 parasitism 12) g 4
season 4.59= season 282=
Mean total | 21.39 | 3.35 2494 6.24 25.24% 1.39 1376 323 | 19.00 4.06 21.36% 0.96
f0./seazon + + + =+ (0.00- %o of ¥ = + = * (0.00- % of
311 | 066 573 195 39.29%) adults 370 038 [ 421 132 34.00%3) adults
12.90% 69.57%
The reduction percentage in the total numbers of the diamondback moth, P. xplostella (larvae & pupae) per season, in the
released area was 23.82%.

Note: L= Larvae of the pest P=Pupae of the pest A= the parasitoid, D. semiclausum  B= the parasitoid,

C. plutellae
*The day of the releasing of the second instars larvae of the lacewing predator, C. carnea.
** Percentages of adults’ parasitoids emergence from their cocoons.

However, from Table (3) and Figure (10), it was clear that , the reduction
percentage in the total numbers of the diamondback moth, P. xylostella (larvae & pupae)
per season, in the released area was 23.82%, in comparing with the unreleased one, this
indicated that the predator had a role in suppressing the pest population. Similarly, Lingren
et al. (1968) showed that, the common lacewing predator, Ch. carnea preyed on the corn
earworm, Helicoverpa zea (which is a Lepidopteron pest).
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Fig. (10): Monthly total numbers of the diamondback moth, P. xylostella individuals
(larvae & pupae) and parasitoids cocoons, that recorded in cauliflower field during
season 2024, in Qalubia Governorate.

As shown in Figure (11), the two hymenopterous endoparasitoid species;
Cotesia plutellae (Kurdjumov) (Braconidae) and Diadegma semiclausum (Hellen)
(Ichneumonidae) were the parasitoids species that were only surveyed parasitizing the
diamondback moth, P. xylostella attacking the cauliflower plants. results were similar to
Azidah et al. (2000) where, the two previous parasitoids species were shown to parasitize
the pest species and they were considered as an important limiting factor in controlling it.

It was obvious from Table (3), that, the beginning of the parasitism of the
diamondback moth, P. xylostella were recoded in second week of February, 2024 (in
13/2/2024), where the percentages of parasitism were; 15.38% & 8.33%, for unreleased



Role of Biological Control Agents in Regulating Pests 125

and released areas, in addition, maximum percentages of parasitism were; 39.29% &
34.00%, which were obtained during first week of April, 2024 (in 2/4/2024). But, the
mean percentages of parasitism per season were; 25.24% (0.00-39.29%) & 21.36% (0.00-
34.00%), respectively. The obtained results indicated the occurrence of a positive
relationship where, the percentages of the parasitism of pest populations were
simultaneously increased as the pest populations were increased. The first parasitoid
species, D. semiclausum had more numbers per the season (which were 49&36) than the
second parasitoid, C. plutellae (which were 29&12), in comparing unreleased area with
releasing one, respectively. This finding had been considered as an indicator of the great
important role of the two surveyed parasitoids species; D. semiclausum and C. plutellae,
as natural enemies against the diamondback moth, P. xylostella populations.

Therefore, the total numbers of the diamondback moth, P. xylostella cocoons
was higher in the unreleased area than in the released one. Where, the predator in the
released area had suppressed the total numbers of the pest and also had suppressed the
percentages of its parasitism.

The parasitoid, C. plutellae
A= the adult B=the cocoon

The parasitoid, D. semiclausum
A= the adult B= the cocoon

Fig. 11: The two parasitoids species which were surveyed parasitizing the diamondback
moth, P. xylostella in experimental cauliflower field.
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The Means Calculations of the Measurements of the Length of the Half Circle (cm.),
the Cauliflower Diameter (cm.), and also the Estimation of the Means of the Weight
(gm.), of Resulted Cauliflower:

The means calculations of the measurements of the length of the half circle
(cm.), the cauliflower diameter (cm.), and also the estimation of the means of the weight
(gm.) of the resulted cauliflower after 103 days from cauliflower planting, for both the
unreleased area and the released one during season 2024, in Qalubia Governorate, were
shown in Table (4) and Figure (12). The obtained data revealed that, the means of the
measurements of the length of the half circle (cm.), the cauliflower diameter (cm.), and
also the estimation of the weight (gm.), of the resulted cauliflower were; (36.34+1.76cm.
(30-45cm.)) & (37.22t1.44cm. (31-45cm.)), (12.89+0.59cm. (11-16cm.) &
(13.00£0.69cm. (11-16cm.)) and (300.67+£25.37gm. (100-650gm.)) & (396.33+53.51gm.
(100-650gm.)), for the three tested groups of the field experiment, in case of unreleased
area and released one, respectively.

Fig. 12: The different resulted cauliflower weights and sizes that were recorded after 103
days from the cauliflower planting.
A= the highest weight & size B= the lowest weight & size

Table 4: The means’ calculations of the measurements of the cauliflower diameter (cm.),
the length of the half fruit circle (cm.) and also the estimation of the means
weight (gm.), of the resulted cauliflower after 103 days post planting, for both
the unreleased and the released areas of the cauliflower field during season 2024,
in Qalubia Governorate.

The unreleased area
The measurements mean (cm.) *

The released area
The measurements means (cm.)

The means The means

Tested

Length of the

The cauliflower

weight of the resulte

Length of the half

The cauliflower

weight of the resulted|

groups half circle (cm.)|  Diameter (cm.) | CcAuliflower (gm.) =~ circle (cm.) Diameter (cm.) cauliflower (gm.)
Groupl 33.67 12.00 270.00 39.67 14.00 290.00
(31-38) (11-13) (100-650) (31-45) (12-16) (100-550)
Group 2 39.67 14.00 281.00 34.67 11.67 460.00
(31-45) (12-16) (100-550) (32-38) (11-12) (150-650)
Group 3 35.67 12.67 351.00 37.33 13.33 439.00
(30-43) (12-13) (250-450) (31-43) (12-16) (100-650)
The means of
all the three 36.34£1.76cm. 12.8920.59¢cm. 300.67 £25.37gm. 37.22x1.44cm. 13.00£0.69cm. 396.33£53.51gm.
groups £S.E. (30-45cm.) (11-16cm.) (100-650gm.) (31-45cm.) (11-16cm.) (100-650gm.)

Note:

* = representing 3 replicates of each group.

** = representing 10 replicates of each group.
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Correlations that were Recorded in Cauliflower Experiment:

As shown in Table (5), statistical analysis of the obtained data revealed highly
positive relationships that found in case of comparing adults, nymphs, aphid individuals
(adults & nymphs) and mummies of the parasitoid D. rapae (r-values were; 0.948****
0.893*** (0.892*** and 0.901****, respectively).

Moreover, highly positive relationships were shown for larvae, pupae and the
diamondback moth, P. xylostella larvae & pupae and also parasitoids’ cocoons (r-values
were; 0.985**** 0.846***, 0.983****and 0.980****, respectively).

As for the resulted cauliflower after 103 days post planting, highly negative
relationships were observed in comparing the means of the measurements of the
cauliflower diameter (cm.) and the length of the half cauliflower circle (cm.) (r-values
were; -0.988****and-0.999****  respectively). Besides, a positive relationship was
indicated in comparing the weight (gm.) (r-value was 0.510%).

Table 5: Correlations that existed in the cauliflower experiment (by comparing means).

Tested factors \ The correlations (r-values)
A- The cabbage aphid
Adults 0.948****
Nymphs 0.893%**
Individuals (adults & nymphs) 0.892%**
Mummies of the parasitoid, D. rapae 0.901****
B- The diamondback moth
Larvae 0.985%****
Pupae 0.846%**
Individuals (larvae & pupae) 0.983****
Parasitoids’ cocoons 0.98 1 ****
C- The resulted cauliflower
Length of half circle -0.988* ***
Diameter -0.999%***
Weight 0.510*

« Significant r-values (0.500-0.600) **Moderate significant (0.600-0.800) ***Highly
significant (0.800-0.900) ****Very highly significant>0.900.

The Natural Relationships that were Existed in the Unreleased area in the
Cauliflower Field, Between Many Tested Factors and Temperature & Relative
Humidity:

The natural relationships that were existed (in the unreleased area in
cauliflower field, between the cabbage aphid, the diamondback moth populations and f
the weather factors (such as; temperature and relative humidity), during the season,
2023/2024 (in Qalubia Governorate), were shown in Table (6). However, the following
relationships were recorded during the study:
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Table 6: The natural relationships between the studied ecological factors and some
weather factors (Temperature & Relative humidity) in the unreleased area of
cauliflower field for the two studied pests.

Tested factors

Tested factors X means | Tested factors X means

(sign=0.057)

of temp. (¢) of R.I.%
A- The cabbage aphid
Adults -0.682%* 0.084
(=sign=0.003) (=sign=0.748)
Nymphs -0.352 0.152
(sign=0.165) (=sign=0.561)
Individuals (adults & nymphs) -0.368 0.153
(s1ign=0.146) (=sign=0.558)
Mummies of the parasitoid, D. rapae -0.422 0.221
(sign=0.091) (=sign=0.393)
B- The diamondback moth
Larvae 0.585% -0.352
(sign=0.014) (=sign=0.166)
Pupae 0.663%* -0.473
(s1ign=0.004) (=sign=0.055)
Individuals (larvae & pupae) 0.598% -0.368
(sign=0.011) (»sign=0.146)
Parasitoids' cocoons 0.470 -0.290

(»sign=0.259)

-The Relationships Recorded Between Many Ecological Factors and Means of
Temperature:

A negative moderate relationship was recorded in case of the mean total
numbers of the cabbage aphid adults (r-value was -0.682**).

But no relationships were recorded for nymphs, aphid individuals (adults &
nymphs) and mummies of the parasitoid D. rapae (r-values were; -0.352, -0.368 and -
0.422, respectively).

Positive relationships were found in case of the diamondback moth larvae,
pupae and pest individuals (larvae & pupae) (r-values were; 0.585*, 0.663**and 0.598*,
respectively), while, no relationship was recorded for parasitoids’ cocoons (r-value was
0.470).

- The Relationships Observed Between Many Ecological Factors and Means of
Relative Humidity:

No relationships were recorded in case of adults, nymphs, aphid individuals
(adults & nymphs) and mummies of the parasitoid D. rapae (r-values were; 0.084, 0.152,
0.153 and 0.221, respectively).

No relationships were recorded in case of larvae, pupae, the diamondback
moth individuals (larvae & pupae) and parasitoids’ cocoons (r-values were; -0.352, -
0.473, -0.368 and -0.290, respectively).

In conclusion, the obtained results indicated the population densities of two
major cauliflower pests; the cabbage aphid, B. brassicae and the diamondback moth, P.
xylostella. Also, supporting the important role of the biological control via releasing the
second instar larvae of the lacewing predator, Ch. carnea against the two pests, in order
to decrease their infestation levels in the cauliflower fields. Many attempts were made to
use the lacewing predator, Ch. carnea in the field of the biological control (Nordlund &
Marrison, 1992), where, it is taken as representative of Chrysopidae to be used in the
applications of the biocontrol control programs. This magnification of the role of this
important predator by the direct and the extensive field releases has becomes very
necessary for future more concentrated perfect wide spread applications. The natural role
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of the common parasitoids in the ecosystem can share in suppressing the two pests'
populations in cauliflower fields. However, the findings were similar to those of Talakar
& Shelton (1993), who stated that, the hymenopterous parasitoids can play an important
role in the regulation of the populations of the diamondback moth, P. xylostella. Such
ecological information and also, the performed biological control experiment by using the
predator must be carefully taken in consideration in the field of the biological control.
Therefore, research attempts and applications control methods must be continuously
developed and encouraged for substituting the harmful hazard effects of the extensive
uses of the chemical control methods, in order to decrease the environmental pollution
and hence will directly or indirectly help in improving man heath and also his
surrounding environment.

Declarations

Ethical Approval: Not applicable.

Competing Interests: The authors declare that there were no conflicts of interest.
Authors’ Contributions: All authors contributed to the study plan, sample collection and
preparation of field experiment and carrying out it, interpretation of results, and writing,
reviewing, and editing the manuscript.

Funding: No funding was received.

Availability of Data and Materials: All datasets analyzed and described during the
present study are available.

Acknowledgements: Not applicable.

REFERENCES

Abdel-Galil, F. A.; Amro, S. M. A.; Abd EI-Raheem, A. A. and Darwish, D. Y. A.(
2019). Efficacy of certain chemical and safe alternative compounds on the
cabbage aphid Brevicoryne brassicae (Linnaeus) and its associated
parasitoid Diaeretiella rapae (M' Intosh) inhabiting cabbage  plantations.
Assiut  University Bulletin  for Environmental Researches, 22(1):1-12.

Azema, M. and Mirabzadae, M. (2004). Issues on different aspects of applying natural
enemies for biological control of insect pests. 213pp. Markaze Nashre. Sephre

Publication.
Azidah, A. A.; Fitton, M. G. and Quicke, D. L. J. (2000). Identification of the Diadegma
species (Hymenoptera: Ichneumonidae, Campopleginae) attacking the

diamondback moth Plutella xylostella (Lepidoptera: Plutellidae). Bulletin of
Entomological Research. 90(5):375-389.

Driesche, R. G. V.; Vittum, P. and Driesche, V. R. G. (1987). Potential for increased use
of biological control against greenhouse pests in Massachusetts. Res. Bull.,
Massachusetts Agricultural of  Exportation  Station. (718): 88 - 11, in
opportunities for increased use of biological control in Massachusetts, 7pp.

Grafton-Cardwell, E. E. and O’ Connell, N. V. (2006). The status of biological control in
San Joaquin Valley Citrus. In: Hoddle, M. & Johnson, M., (Eds.). The Fifth
California Conference on Biological Control Riverside, California. pp.8-15.

Habashi, N. H.; Ghallab, M. M; Margruerite, R. A. and Mansour, E. S. (2007).
New approaches for controlling sucking pests on cucumber plants and their
impact on the crop yield. Egyptian Journal of Biological Pest Control.
17(2):131-137.

Jankowska, B. and Wiech, K.  (2003).  Occurrence of Diaeretiella rapae (M’
Intosh) (Aphidiidae) in the cabbage aphid (Brevicoryne brassicae L.) colonies
on the different crucifer crops. Sodininkyste' ire derzininkys'te. 22(3):155-163.



130 Bahy EI-Din, I. A. et al.

Kassem, S.A.A; Abo-Tayesh, M.A.M. and Magouz, S. A. A. (2005). Survey and
population fluctuation of parasitoids of the green peach aphid Myzus persicae
(Sulzer) attacking squash plantations and adverse effects of insecticide
applications on it. Egyptian Journal of Agricultural Research. 83(2):593-607.

Kassem, S. A.; Hendawy, A. S.; Azab, S. A. and Shahawy, W. A. (2008). Dimondback
moth Plutella xylostella (L.) (Lepidoptera: Plutellidae) in cabbage and
associated parasitoids at Kafr EI-Sheikh and Ghabia regions. Egyptian Journal
of Agricultural Research. 86(3):981-988.

Lingren, P. D.; Ridgway, L. R. and Jones, L. S. (1968). Consumption by several
common arthropod predators of eggs and larvae of two Heliothis species that
attack cotton. Annals of Entomological Sociaty of Amrica. 61:613-617.

Metspalul, L.; Grishakova, M.; Hiiesaar, K.; Jogar, K.; Luik, A. and Mand, M. (2005).
Host plant preference of Plutella xylostella (Linnaeus) (Lepidoptera:
Plutellidae). Egyptian Journal of Agricultural Research. 83(2)729-739.

Mostafa, S. M. (2006). Ecological, biological and integrated control studies on the tomato
and faba bean leafminers, Liriomyza sativa (Blachard) and Liriomyza trifolii
(Burgess). Ph. D. Thesis, Faculity of Agricultural, Fayoum University. pp.153.

Nordlund, D. A. and Morrison, R. K. (1992). Mass rearing Chrysoperla. “In Advances
in Insect Rearing for Research and Pest Management”, ed. Anderson, T. E. &
Leppla, N. C. pp. 427-439.Westview Press, Boulder Co.

Pagore, G. K.; Devi, Y. K.; Kumar, K. and Thorhate, P. (2021). Role of natural
enemies' parasitoids and predators in management of insect pest of Cauliflower:
A review. The Pharma Innovation Journal. SP-10(5):305-311.

Rashid M.M.; Khattak, M.K.; Abdullah, K; Amir M.; Tarig, M and Nawaz, S. (2012).
Feeding potential of Chrysoperla carnea and Cryptolaemus montrouzieri on
cotton mealybug, Phenacoccus solenopsis. Journal of Animal and Plant
Sciences.22:639-643.

Rimaz, V. and Valizadegan, O. (2013). Toxicity of agricultural adjuvant Cytogate oil and
the insecticide Pymetrozine to the cabbage aphid, Brevicoryne  brassicae L.
(Hemiptera: Aphididae) and its parasitoid, Diaeretiella rapae M. (Hymenoptera:
Aphidiidae). Egyptian Journal of Biological Pest Control. 23(2):221-225.

Sarwar, M. (2013). Studies on incidence of insect pests (aphids) and their natural enemies
in Canola Brassica napus L. (Brassicaceae). Crop Ecosystem International
Journal of Scientific Research in Environmental Sciences.1(5):78-84.

Sarwar, M. (2014). The propensity of different larval stages of lacewing Chrysoperla
carnea (Stephens) (Neuroptera: Chrysopidae) to control aphid Myzus persicae
(Sulzer) (Homoptera: Aphididae) evaluated on Canola Brassica napus L.
SongKlanakarin Journal of Science Technology. 30(2):143-148.

Saleh, A. A. A. (2000). Ecological and biological studies on certain aphid, parasites at
Mansoura district. M.Sc. Thesis, Faculty of Agriculture, Mansoura University,
pp.85.

Saleh, A.A. A.; Desuky, W. M.; Hashem, H. H. and Gatwarry, W. G. (2009). Evaluating
the role of Diaeretiella rapae (M' Intosh) (Hymenoptera: Aphidiidae)
parasitizing cabbage aphid, Brevicoryne brassicae L. (Homoptera: Aphididae) at
Sharkia Governorate, Egypt. Egyptian Journal of Biological Pest Control.
19(2):151-155.

Saleh, A.A.A.; El-Sharkawy, H. M.; El-Santel, F. S and Abd El-Salam, R. A. (2017).
Studies on the predator Chrysoperla carnea (Stephens) in Egypt. International
Journal of Environment. 6(2):70-77.



Role of Biological Control Agents in Regulating Pests 131

Singh, R. and Singh, G. (2015). Systematic, distribution and host range of Diaeretiella
rapae (Mclntosh) (Hymenoptera: Braconidae, Aphidiinae). International
Journal of Research Studies in Biosciences (IJRSB). 3(1):1-36.

Stark, J. D. and Acheampong, S. (2007). A demographic and modeling approach to
determine the suitability of two hosts, Brevicoryne brassicae (L.) and Myzus
persicae (S.) (Hemiptera: Aphididae) of the aphid parasitoid, Diaeretiella rapae
(M'" Intosh) (Hymenoptera: Aphididae). Pan Pacific Entomologist. 83(1):75-79.

Tabone, E.; Bardon, Ce’line; Desneux, N. and Wajnberg, E. (2010). Parasitism of
different Trichogramma species and strains on Plutella xylostella L. on
greenhouse cauliflower. Journal of Pest Science. 83:251-256.

Talekar, N. S. and Shelton, A. S. (1993). Biology, ecology and management of
diamondback moth. Annuls Research of Entomology. 38:275-301.

Yeo, H.; Pell, J.K.; Alderson, P. G.; Clark, S.J. and Pye, B. J. (2003). Laboratory
evaluation of temperature effects on the germination and growth of
entomopathogenic  fungi and on their pathogenicity to two aphid species. Pest
Management Science. 59 156-165.

ARABIC SUMMARY

e lia A 3 shad 8N o cldY) dlaad alali 8 4y gaal) elae ) Jal e g0
bl pglal) cild ) ) 5 i SN Osa

5k A e Cishlll Lo daaa ¢ e dana daaf daaa (Gl (g aadall 2 e lan)
0@l sl dasa daaj sibaa
Aae) 0 Sl 35S ye — Sl A 5 & gag dgae — A ol AadISA) Cga o

the lacewing ool aul (e sidd Jlaadl LY dulee dul )0 Coagy Adlal) 4l al) <y o]
4 e o, saa 5 (Neuroptera: Chrysopidae) predator, Chrysoperla carnea (Stephens)
the cabbage aphid, Brevicoryne brassicae L. < Sl (e e "I Jakill Candy ool
the diamondback moth, Plutella Wl ekl <y 24 4l 3 (Homoptera: Aphididae)
o gall JOUA Ay galall) ddadlaa A das 8l clblal Zaaleal) | (Lepidoptera: plutellidae) xylostella L.
) G sn ) Akl Jiaiy JY) Al opiihie ) Jeall 8 4 el a5 885 22024/2023
.Ch. carnea uf (s yiddd U jeall 8 50 3UaY) didaie Jiad Gl 5 40 g (s aiSl) o yidall il 5
O, daws il il e B, brassicae «iSH 0y aa) 585 53 G Leale Jeaniall gl & ekl
00e A_EY alaad Jef S5 (2024 i n) e (Sin il e (e 3l JBIA () Aulall el A )Y I3
Diaeretiella 00l Jiih < shae sl alaxi Jef @Sy (@l sa & 4LlS @) 1ia) B, brassicae < Sl
g sl A L34 e "Mikie Jasal 2 ) rapae (M Intosh) (Hymenoptera: Aphidiidae)
Jias . oositall (Y dikaie XSy GULY) e Jiilaie go "IS A, 22024 g ed G paY)
Laa¥l s Gle " D, rapae o) Jiibs asi 3305 ae | B, brassicae < S Ge slast 53l 5 el 3
@) Aihaie (8 % 43.74 ausall Ol daad 8 addl) A Caly 85 A8Y) aa oanda S Ludhall
(os il ($UY) axe dikia 45 Jadl | Ch. carnea ool aul (s ik
Ly il cils e P xylostella bl jedall <l 481 all aal il 5 5 ol elld e 3D
A8 dant el 1y LS 2024 dan) Ded e oY) g sl in 2024 il (e S g s DDA il
lie 4 ) Gueld) CLLakl (e cpe sl das 5 2024 da sl (e AU £ s DA (l3e & B )
Jiklls Cotesia plutellae (Kurdjumov) (Braconidae) Js¥! Jskll :(Hymenoptera)
il @yel 5 A8V e daky Diadegma semiclausum (Hellen) (Ichneumonidae) (Gl
Y ol daad b Geall 4 gl Al Caly LS A8V dlaef 5ol ) ae oS A8 Jalaill a3y (el
LY aae ddhaiey L)laally | all 8,0 MUY dilaie & 94 24.53 awsell (Gl & ©olie)
5 Gy alaad g Y bl 45 e liagl Al jall oda 8 dlial) 4y el caladiy (JsuSl) u yidall
A0 F ol e "lasa 103 2a gl Jaws Sl ) 5 5Y)



132 Bahy EI-Din, I. A. et al.

alaain) XSy Al cllihall o1 5Y k)l sally Y e Al Glogbaall Qb "Ylea)
<l s Ch. carnea o0l aul (o it sy Jial) 3UY1 4 a3 5o sk e Akl 4 gl Aa3SA
Al i) e 0585 O (Sa ,Ch. carnea sl AsdlSdl clad aladinl A e Ldle Jaaaidl)
Jedall <ld &3 dll 5 B. brassicae < SN (e (e "SS 2 (1LP.M. strategy) <UdU AlalSiall dadl<al)
oYL Glas Al (5 AY) peadll Jaalae Jia IS T @l J siad daaledl) P, xylostella olall
Gkl S alaatu¥) Jady 3alal) 3 jlall <l 3l (8 b aeley of Sy Gadaill 12gd olad¥) (ld 138
"Ualin 3 pilie e sl 8 pilae A8y play il gl Gl "Lnlan) o) s (aSny Cogas (5315 AilaaiS) A3
" ) atipd "l 5 ) dana e



	Allelopathic effects of some botanical extracts, compared to the herbicide atrazine, against germination of selected weeds
	Allelopathic effects of some botanical extracts, compared to the herbicide atrazine, against germination of selected weeds

