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ABSTRACT

Experiments were carried out to evaluation effectiveness of different infestation levels by oleander aphid,
Aphis nerii (Boyer) (Aphididae:Hemiptera) on quantity and quality of the internal components of important cactus-
plant, Usher Milkweed Calotropis procera (Ait) (Fam:Asclepiadaceae). Experiments were carried out at two
different locations; Giza and Alexandria Governorates during season 2022. Infestations by A. nerii during
successive seasons were classified into three levels: low, medium and high (due-to mean population number of
aphid). Internal components of cactus leaves were: cardiac-glycosides, usharin, ushardin, calotoxin, calctin,
calotropagenin, trypsin, proteoclastic-enzyme alpha-calotropeol, beta-calotropeol, giganteol and iso-giganteol.
Data obtained in both of two locations showed that the low infestation by A. nerii on C. procera affected on
concentrations of the internal components of C. procera leaves compared-to control (healthy leaves) and medium
infestation treatments had higher effect than low-infestation and control treatment. Further, high-infestation had
greater effect than both of low and medium infestations. Quantity of usher Milkweed (latex) decreased in cactus-
trees infested by A. nerii compared-to control in this descending order; high, medium and low infestation at both of
twolocations. Concentrations (i.e. quality) of internal components of C. procera leaves significantly varied among
levels of infestations including those of free-infestation level and quantity of usher Milkweed (latex) significantly
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differed as well.
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INTRODUCTION

The Usher Milkweed Cactus, Calotropis procera
(Ait) (Fam. Asclepiadaceae) commonly known as Aak or
Madar plant is a perennial wild herb which plays various
important ecological roles, Chandra et al. (2011). Also, C.
procera cosider one of most important cactus plants which
has many uses in medicinal purposes beside its essential uses
in the decoration due to its beautiful flowers, Kumar et al.
2001. Also, Al-Robai et al. (1998) in Saudi Arabia mentioned
to the important role of latex which extracted from various
parts of the Usher Milkweed C. procera and indicated that
latex contains many important total cardiac glycosides and
they also mentioned that cardiac glycosides are varied
according to the time of the day and season since, it was
greatest in winter-spring and lowest in summer. De and Datt
(1988) in India indicated that Usher Milkweed Cactus, C.
procera has many important medicinal uses whereas its latex
contain some important glycosides (cardiac glycosides)
which used to treatment some heart diseases, cardiovascular
and adjust blood glucose, and also contains many important
component such as; usharin, ushardin, calotropagenin, calctin
and calotoxin. Further, Khan et al. (1981) indicated that the
important proteinase could be extracted from the leaves and
flowers of wild latex plant C. procera.

The oleander aphid, Aphis nerii (Boyer) (Hemiptera:
Aphididae) is one of the most important aphids infested field,
greenhouse many ornamental plants worldwide, Mohammad
et al. (2012); Serafina et al. (2018) penetrates the epidermal
layers intracellular but the ground tissue, the xylem and
phloem tissues of the leaves and stems both intra and
intercellular.

* Corresponding author.
E-mail address: ablafawzy@hotmail.com
DOI: 10.21608/jppp.2023.239012.1182

The current study was carried out to evaluation
effectiveness of different infestation levels by A. nerii on the
quantity and quality of the internal components of Usher
Milkweed C. procera

MATERIALS AND METHODS

Field design:

Experiments were conducted on Usher Milkweed
Cactus, Calotropis procera (Ait) at two different locations
(Governorates) EI-Orman Garedn (Giza Governorate) and
Antoniadis Garden (Alexandria Governorate) during season
2022. (Twelve) trees of cactus plant (C. procera) were tested
at both of the two locations. These cactus trees were located
in isolated area in both of the two successive gardens and
divided into 4-four separated groups (repliecates) each one
consists of three cactus trees. Three repliecates were
artificially infested with A. nerii and the fourth one was left
free of infestation as control. Each replect isolated from the
other by special plastic wire (polyethylene) with very narrow
halls (0.5mm). All recommended agricultural processes
except the chemical treatment were conducted on the cactus
trees both of the two locations. It is proven accurate
observations of the infestation by the successive insect, A.
nerii (adults and nymphs) and directly counting was
conducted in random samples of the cactus trees (five leaves
from each cactus tree from different sides) weekly at both of
the two successive locations. Population fluctuation of A.
nerii was monitored weekly during the period from beginning
of February until end of June during season 2022.
Laboratory design:

Cactus leaves (C. procera) were collected from all
examined repliecates and infestation by A. nerii was classified
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into three levels; low, medium and high infestation chemical
composition of concentrations the internal components of
cactus leaves; cardiac glycosides, usharin, ushardin,
calotoxin, calctin, calotropagenin, trypsin, proteoclastic
enzyme alpha calotropeol, beta calotropeol, giganteol and iso
giganteol was determined at the plant physiology laboratory,
Faculty of Science, Ain Shams University . These internal
components were determined both in the three levels of the
infestation and also in the control. The supernatant was used
for gel analysis by SDS-polyacrylamide gel electrophoresis
(SDS-PAGE) according to the method of Laemmli (1970).
Statistical analysis:

Mean population number of A. nerii (adults and
nymphs) on cactus plants C. procera, concentrations of the
internal components of cactus leaves and quantity of usher
Milkweed (latex) in cactus leaves were analyzed using
ANOVA and the mean values compared with the least
significant differences (L.S.D). Analysis were performed
using SAS program (SAS Institute 1988).

RESULTS AND DISCUSSION

Experiments were carried out to evaluate effect of
different infestation levels by the oleander aphid, A. nerii on
quantity and quality of the internal components of the
important cactus plant Usher Milkweed Calotropis procera
(Ait).

Population fluctuation of A. nerii on C. procera

Results obtained and tabulated in Table (1) and Fig.
(1) show population fluctuation of A. nerii (adults and
nymphs) infesting C. procera cactus (leaves) at both of the
two successive locations (Giza and Alexandria governorates)
during season 2022.

Table 1. Population fluctuations of A. nerii on C. procera
leaves at Giza and Alexandria Governorates
during season, 2022

Date Giza GO\{ernorat_e Alexandria _Governo_rate
Low Medium High Low Medium High
1/2/2022 16.5 34.9 705 19.7 423 75.5
8/2/2022 17.2 35.9 727 205 457 779
15/2/2022 187 37.7 745 223 473 80.5
22/2/2022  19.8 39.5 76.8 245 495 83.7
1/3/2022 21.3 418 805 263 51.1 86.5
8/3/2022 22.2 437 819 285 53.8 90.2
15/3/2022 213 458 855 304 55.2 92.0
22/3/2022  22.0 473 882 335 58.4 95.5
29/3/2022 24.1 50.7 90.0 35.6 61.5 97.7
5/4/2022 25.0 54.2 925 36.0 65.1 99.5
12/4/2022 279 57.8 873 383 69.4 101.1
19/4/2022 295 59.5 880 390 73.3 103.5
26/4/2022 313 61.7 904 401 778 105.7
3/5/2022 335 63.8 936 427 79.3 107.0
10/5/2022  35.7 67.6 952 455 80.5 110.3
17/5/2022 365 70.5 971 423 776 105.3
24/5/2022  33.0 68.3 93.0 407 75.1 95.2
31/5/2022 325 65.7 90.1 385 70.1 875
7/6/2022 25.7 62.1 87.3 384 67.3 80.4
14/6/2022 249 60.5 835 354 62.2 777
21/6/2022 232 57.3 805 325 57.2 722
28/6/2022 214 55.1 753 307 55.3 70.5
Total 563.2 1181.4 18744 7414 13750 19954
Mean 25.6 53.7 852 337 62.5 90.7
F(0.05) 346.38 421.66
L.S.D 1,065 1.74
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Fig. 1. Mean population of A. nerii on C. procera leaves at
Giza and Alexandria Governorates during season

2022
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In the end of season the infestation by A. nerii were
classified into three levels of the infestation (low, medium and
high) comparing to the mean population number of the
successive insect A. nerii . Results obtained show that in Cairo
Governorate the mean population number of A. nerii in low
infestation was 25.6 individual/leaf, in medium infestation
was 53.7 individual/leaf and in high infestation was 85.2
Individual/leaf. While in Alexandria Governorate the mean
population number of A. nerii in low infestation was 33.7

individual/leaf, in medium infestation was 625
individual/leaf and in high infestation was 90.7
individual/leaf.

Statistical analysis show there were highly

significantly differences between the mean population of A.
nerii in the three levels of the infestation in both of the two
locations

The obtained results are in agreement with those
obtained by Behura and Bohidar (1983) in India who studied
the effect of temperature on the fecundity of A. nerii and
found that aphid died at 35 ¢ and fecundity was highest at 30c
and lowest at 15c. Also, Caralyn and Mark (2007) studied
population dynamics of A. nerii and indicated to that the
highest number of aphid found during the period from March
to May. Also, Kataria and Kumar (2018) studied occurrence
and infestation level of sucking pests (aphids) on various host
plants and indicated to that The oleander aphid, A. nerii
infested Usher Milkweed Cactus, C. procera during all year
and has a high population number during period from March
to May. Richard and Ehler (1980) studied population of A.
nerii on oleander and indicated that the highest population of
that aphid was found during the period from February to May.
Also, Jarjes et al. (1989) in Iraq studied some ecological and
biological aspects of A. nerii on some ornamental plants and
found that there were significant positive and negative
correlations between population density of the insect and
temperature and relative humidity, respectively.

Effectiveness of insect infestation by A. nerii on the
internal components C. procera Results in Table (2) show
effect of the insect infestation by A. nerii on the internal
components of cactus leaves at both of the two locations. The
internal components were; cardiac glycosides, usharin,
ushardin, calotoxin, calctin, calotropagenin, trypsin,
proteoclastic enzyme, alpha calotropeol, beta calotropeol,
giganteol and iso giganteol. The obtained data in both of the
two locations show that the low infestation by A. nerii affected
on concentrations (quality) of the internal components of C.
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procera leaves whereas concentration of these components
were declined after the infestation compared to control
treatment and the medium infestation had a greater effect on
concentrations than the low and zero infestation.The high
infestation level had a greater effect on concentrations of the
internal components than both of the low and medium
infestations.

Statistical analysis revealed that there were highly
significantly differences between concentrations of the
internal components of C. procera leaves between the three
levels of infestation in both of the two locations.

Table 2. Concentrations of the internal components of cactus plant C. procera (mg/ 100gm) at both of the three levels

of the infestation by A. nerii

Component Giza Governorate Alexandria Governorate

Control Low Medium High Control Low Medium High
Cardiac glycosides 572 5.0° 42¢ 3.5d 6.22 5.7P 5.0¢ 484
Usharin 7.32 6.8b 6.0¢ 5.74 7.82 7.0b 6.3¢ 5.9d
Ushardin 6.52 6.0° 5.3¢ 5.04 6.82 6.1° 5.5¢ 5.1d
Calotoxin 8.72 8.1b 7.8°¢ 7.34 8.42 8.0b 7.5¢ 7.24
Calctin 952 9.0b 8.7¢ 8.24d 9.22 8.7b 8.3¢ 8.0d
Calotropagenin 6.72 6.0° 53¢ 5.0¢ 6.42 5.9° 5.2°¢ 494
Trypsin 7.28 650 6.0¢ 5.8¢ 742 6.8" 6.2¢ 6.0¢
Proteoclastic enzyme 528 45b 41¢ 3.84 562 5.0b 48¢ 434
Alpha calotropeol 482 42b 3.8¢ 324 452 4.0° 3.1¢ 2.8¢
Beta calotropeol 3.92 3.2b 2.7¢ 254 3.62 3.3b 3.0¢ 254
Giganteol 422 39b 35¢ 3.04 4.02 330 2.9¢ 264
Iso giganteol 3.92 340 3.0°¢ 2.7¢ 3.72 3.2b 2.8°¢ 2.34
F(0.05) 365.21 412.35
L.S.D 1.002 1.003
Effect of insect infestation by A. nerii on the quantity of to control whereas it was 25.3 mg/100g and also the

usher milkweed (latex) of C. procera leaves

Results in Table (3) and Figure (2) show effect of the
insect infestation levels by A. nerii on the quantity of usher
milkweed (latex) of C. procera at both of the two locations.

Table 3. Quantity of the usher milkweed (latex) of cactus
plant C. procera (mg/100gm) at Giza and
Alexandria governorates

Control  Low  Medium High
Giza 25.32 20.5b 18.2¢ 15,54
Decreasing % - 19.0 28.1 38.7
F(0.05) 311.27
L.S.D 1.005
Alexandria 27.42 2180 20.0¢ 17.34
Decreasing % - 204 27.1 36.9
F(0.05) 425.33
L.S.D 1.004
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Fig. 2. Quantity of the usher milkweed (latex) (mg/100gm)
of cactus plant C. procera leaves at Giza and
Alexandria governorates

At Giza Governorate quantity of infested usher
milkweed (latex) was 20.5, 18.2 and 15.5 mg/100g in the low,
medium and high levels of infestation by A. nerii compared

reduction percentage % of the quantity of usher milkweed
(latex) at C. procera trees at both of the three levels of the
infestations were arranged ascending as follow; 19.0, 28.1 and
38.7% while at Alexandria Governorate quantity of usher
milkweed (latex) at C. procera trees infested by A. nerii at
both of the three levels of the infestations; low, medium and
high were arranged descending as follow; 21.8, 20.0 and 17.3
mg/100g compared to control whereas it was 27.4 mg/100g
and also the reduction percentage % of the quantity of usher
milkweed (latex) at C. procera trees at both of the three levels
of the infestations were arranged ascending as follow; 20.4,
27.1and 36.9%

Statistical analysis show revealed that there were
highly significantly differences in quantity of usher milkweed
(latex) between the three levels of infestation.

The obtained results are in agreement with those
obtained by Marcio et al. (2022) who studied structural
analysis revealed the interaction of cardenolides from
Calotropis procera and indicated to that Aphis nerii feed on C.
procera leaves and affected on about 35 chemically
components extracted from this wild plant. Also, Dhafer et al.
(2012) in The Kingdom of Saudi Arabia studied insects
associated with milkweed, C. procera (Ait.) and indicated to
that insect infestation by this insect affected on many
important internal components of that wild cactus. Poomalai
and David (1997) indicated that the insect infestation by
yellow milkweed aphid, A. nerri Boyr on the wild cactus, C.
procera affected on that plant phytochemistry such as protein,
carbohydrate, lipids and cardenolides. Sastry et al. (2020)
studied effect of insect infestation by aphid on two species of
calotropis, Calotropis gigantean and Calotropis procera and
indicated to that aphid, A. nerii affected on the internal
components of cactus leaves. Emam (2002) in Egypt studied
effect of some insects infestation on some ornamental plants
and found that the insect infestation by A. nerii had significant
effect on the cardiac glycoside in C. procera



Abla F. A. Saad and Hayam M. Saad
REFERENCES

Al-Robai, A.; Abo-Khatwa, A. and Jama, Z. (1998).
Toxicological studies on the latex of the usher plant
Calotropis procera (Ait) in Saudia Arabia, Seasonal
variation of total cardiac glycosides in the usher plant
latex and in various tissues of the usher. Arab Golf
Journal of Scientific Research 16(1): 129-144

Behura, B. and Bohidar, K. (1983). Effect of temperature on
the fecundity of five species of aphids. Pranikee 4(2):
23-27

Caralyn, B. and Mark, D. (2007). A comparison of maternal
effects and current environment on vital rates of Aphis
nerii, the milkweed oleander aphid. Ecological
Entomology 32(2): 172-180

Chandra, K.; Sandeep, K. and Gupta, D. (2011). Record of
some insects associated with Calotropis procera
(Asclepiadaceae) in Jabalpur District (MP), India.
National Journal of Life Sciences 8(2): 131-134

De, S. and Datt, S. (1988). Ethno- pharmacognosy of
Calotropis procera. Acta- Horticulture, 188 (2):55-59

Dhafer, H.; Aldryhim, Y. and Elgharabawy, H. (2012). Insect
associated with milkweed, Calotropis procera (Ait.)
in the ibex reserve in the central region of The
Kingdom of Saudi Arabia. Entomological News
122(3): 233-246

El-Kady, E.; Amin, A.; Habib, S. and Emam, A. (1980).
Studied the feeding sites of six aphid species of genus
Aphis L. on their host-plants in Egypt. Bulletin de la
societe Entomo Logique Egypt. 63(2): 163-174

Emam, A. (2002). Ecological and biological studies on
hemipterous insects infesting some ornamental plants.
Thesis Master of Science in Agriculture (Economic
Entomology), Fac. Agric., Al- Azhar University 2002

Jarjes, S.; Al-Mallah, N. and Abdulla, S. (1989). Insects and
mites pests survey on rose shrubs in Mosul region with
some ecological and biological aspects of
(Nipaecoccus viridis) and (Parlatoria crypta) on rose
shrubs.Mesopotomia Journal of Agriculture3(2):21-29

Kataria, R. and Kumar, D. (2018). Occurrence and infestation
level of sucking pests: Aphids on various host plants
in agricultural fields of Vadodara, Gujarat (India).
International Journal of Scientific and Research
Publications 2(7): 1-6

Khan, M.; Nasreen, K. and Perveen, Z. (1981). Protease of
Calotropis procera. Journal of Natural Sciences and
Mathematics 21(2): 199-208

Kumar, S.; Dewan, S. and Kumar, V. (2001). Anti- diarrhoeal
activity of the latex of Calotropis procera.
Ethnopharmacol. 76(1): 115-120

Laemmli, U. (1970). Cleavage of structural proteins during
the assembly of the head of bacteriophage T4. Nature,
15(27): 680 — 685, 1970

Marcio, V.; Larissa, B. and Emanuel, A. (2022). Structural
analysis revealed the interaction of cardenolides from
Calotropis procera from herbivores. Protein and
Peptide Letters 29(1): 89-101

Mohammad, R.; Mohammad, A. and Salma, K. (2012).
Insecticide effect of silver and zink nanoparticles
against Aphis nerii Boyer (Hemiptera: Aphididae).
Chilean Journal of Agricultural Research 72(4):590-

598

Poomalai P. and David, L. (1997). Plant insect predator
interactions: reference to Aphis nerii Boyr.
(Homoptera: ~ Aphididae) and  Menochilus

sexmaculatus Fabr. (Coleoptera: Coccinellidae) on
the milkweed, Calotropis procera. Journal of
Entomological Research 21(2): 175-182

Richard, W. and Ehler, L. (1980). Population ecology of
Aphis nerii on oleander. Environmental Entomology
9(3): 338-344

SAS Institute (1988). SAS/STAT User's Guide, Ver. 6.03.
SAS Institute Inc., Cary, North Carolina.

Sastry, K.; Mandal, B. and John, H. (2020). Calotropis spp.
(Calotropis gigantean; C. procera) Crown flower,
Rubber bush. Encyclopedia of Plant Viruses and
Viroids 357-359

Serafina, R.; Yaber, G. and Heidi, C. (2018). Insecticidal
activity of essential oil from Eucalyptus globulus
against Aphis nerii (Boyer) and Gynaikothrips
ficorum (Marchal). AgriScientia 35(1): 63-67

Jdad) e cldl Adalal cligsall e Aphis nerii 8 day ddlidal) 4laY) il i il

Calotropis procera
S Alaa ol S Sl 38 (5 52 Al

H—a).h.“-@ﬂ\-&bb)\@;ﬂ\)S)A-QM\ME}Q};J&&’.A

gl

<l Sl e Aphis nerii 4l ¢y b jiag 4 pial) a4 dilide iy sisey Calotropis procera Juisdl b dual i A 0 (i i el y jal
s i 1 Lall el Al Sall Sy ¢ 2022 ple A By i) Adalae o5 ual) Aadlaa ; cpiilide cpiilaia (8 ool Cu el B iall el el
Cardiac-glycosides, Usharin, Ushardin, Calotoxin, Calctin, Calotropagenin, Trypsin, Proteoclastic-enzyme-alpha-calotropeol, beta-:
Aoy Ala b Lsall jlcal Zdalall o gall 3 5 6 DR a5 N8 ) Adkilae lgde Jeaniiall il s 38 5 calotropeol, giganteol and iso-giganteol.
5 il Aladl) L 8 o gall @l 58 55 I8 s (S SH) 8 _pialoAbima il jlal) i 23 BdL elld 5 AL nerrii ABall (ja 3 iy 4y plall oY) (ga (iaddie (5 fsay
a5l S Can AL nerii Al Jae s pdially s giall ha) Alla 3 208000 3 gall o3 5 5 8 ST CaDR) 3 g g daa LS (5 5iSH) eyl il 46 Jlie
0o 8 (e el S Al Jae syl ondi pull ) 5 fa SIS (5 55S0) Abima i) Ll &5 il Liadf llh g dumiaiial) Abal! 5 e ST 5 jeialy A il
(oS Al sl e s Y S gl Juaniall peiill & U1 LS 2 Huy) Aslaa L ol i€ J) giall o Sl g g 300 &5 laa s sial) g duadiiall ) il
Juanial) i) & ST LS A, e Gl < pdimg Al ol i 3 Al alal) s A 8 Cam Alladl) o gl 5 5 g S 5 il jlanm s ) f Lo i
A g 8l g Al Jaae s pmll Aa¥) (5 givee A 3 ol 3 Al 3ol i Lalesy of ) SIS e



