Volume: 36 Issue: 3

MdJSi

Jidall jac &.qnl._:‘ len jami
Published by
~ QOmar AI-Muk pUniversity

\

ISSN:26-17-2178 (Print ISSN:26-17-2186 (Online)
2013-280 wnigildll glag)l ad) - dribgll wiall )jla




(o hai 2021 (Y amd) ) @AY 5 Guibeal) alaal) (daS aa dsale Al
S yes daals
Ll ¢ 9\.«2::\,\3\

CXXI



aslall jlidal) Alae

¢ JUy/2013/280 dsihgl dusall b gl A

dailaad dlaally 5 pdiiall iganl) puan puaadiy ¢ (Gshifal) )il jall dlhgina (Goia ppen
Sy glaall sl (e 5 byl caser lgrais alg (Hlaal) zsidadl Jsal
Al e ) 230 gl Bale) 5 railly zram oMl g «(CC BY-NC 4.0)

20271 cCullil) aad) ‘QMU udlad) Alaal)
OE lal daSaa dnale Ay
Lad — f-l.a'd,,\,ﬁ\— Jlﬁ\i..d\ IR :La.Ale

e

omu.j.sci@omu.edu.ly : S A<l &
+218 69 463 7053 :(usd (Ll el 19 ¢ .




Al A elacf

AT & daaly caghl) A4S sla A se Ao ad
2Al e JUdal) jae dsmala cdudigl) A Sl e ae
s JERal) e deals o3l A ) e Blsi o]
\guas DU jee daals (gl bl A48 Sraad) dgra A& L2
\guas DUl jae drala (Grdul) Gl 4uiS Al Gaua Juallae o]
lpue S jas Anala cAlysal) IS Gupsdll Jpdad Sl
lpae Sl jas daals cduadall yfgall AU Glagll aaall ae ALalS L
fpae Ul e dnala chamakl ylsal) RS (@A alEllae Sldlae
|guae Abadl (il draly caglel) LS (lghad) Guaallae glai o
|guac Basiall ASlaal) (3yuial Al addy Gagk .o
\guac Basiall ASlaal) — aldud daals Slas b . ad
\guas A dslaall (M (e daals cliall dae .3
|guac Cbaald (B8 A daalal) LG b .o
|guiac gl c@anl) Gaall Aadly alail) sgaall s duf o]
) 421 (ghae JUal) s daala Aual S Gupa) ABS aludy) .
Ljalady) dall) ghaa el jas daaly caglel) A€ saall BN aige
zLAl pagalll dallas pslall jldall dlaa drw b M) 28 e

POV Sl jas daaly gland) Qlal) AU due b Ay

Pcper Jldal) jas daaly dudigh A0S bl sy 7oa



2020 (3):35 aslell jlidal) Alas

Al-Mukhtar Journal of Sciences 35: (3), 2020

Papers

Coexistence of Woolly Hair and Monilethrix: A Cases Study
Fauzia khalifa Musbah

Circumcaval Ureter: An Extremely Rare Vascular Anomaly Causing
Hdroureteronephrosis: Case Report
Muftah H. Elkhafifi Elkhafifi, Kalifa S. Mohamed
Prevalence of Vitamin D Deficiency among Type II Diabetic Patients in
Shahat, Libya
Yahya Saber E. Mansour, Nusieba A. Mohammed Ibrahim, Asmaa Abdulaziz A
Disposal Methods of Expired and Unused Medications among the General
Public in Al-Bayda City
Taher I. Mahmod Shailabi, Zuhir S. Mussa Akrim
Roughness in Membership Continuous Function
Faraj.A. Abdunani, Ahmed.A. Shletie’
Effect of Aqueous Extract of some Windbreak Tree Leaves on Seed
Germination and Seedling Growth of Squash
Sami A. Alasheebi, Idress A. Al Gehani , Taher M. Mohammed
Identification and Description of the Genus Patella (Linnaeus 1758)
Gastropods and its Distribution on the Western Rocky Coast of Libya
Hanan Alhadi Albib
Effects of Acacia saligna trees extracts on germination of wheat and
barley plants in Al- Jabal Al-Akhdar region
Sami mohammed salih, Ahmed amrajaa abdulrraziq

Pages

190-193

194-201

202-208

209-216

216-222

223-230

231-243

244-252



Al-Mukhtar Journal of Sciences 36 (3): 190-193, 2021

S
r . N
)
) |
J

Check for
updates

Coexistence of Woolly Hair and Monilethrix: A Cases Study

Fauzia khalifa Musbah

Department of Dermatology, Faculty of Medicine, University of Tripoli, Tripoli, Libya.

Received: 10 March 2021/ Accepted: 15 June 2021

Doi: https://doi.org/10.54172/mjsc.v36i3.327

Abstract: Both Monilethrix and Woolly hair are considered as a rare autosomal dominant disorder
with variable penetrance. Woolly hair exhibits short, kinked hair, which may also comprise the hair
over the other places of the body. While Monilethrix is characterized by fragile hair that causing in
patchy dystrophic alopecia. Here, we report a case of two sisters with an abnormality of scalp hair
characterized by shorter, dry, finer light brown, kinky with a tangled appearance throughout the
scalp. Trichoscopic and microscopic findings achieved the diagnosis. A therapeutic application with

topical minoxidil was performed.

Keywords: Diffuse Woolly Hair, Monilethrix Like Hair, Topical Monixidil

INTRODUCTION

Moniletrix, as a term, derives from the Latin
word monile (necklace, in Latin) and thrix
(hairs, in Greek). It is a rare hereditary disorder
caused by mutations encoding trichocytes,
hHb1, hHb3 and bHb6 type-2 keratins, located
on chromosome 12ql1ql3 (Ferrando et al.,
2012). Patients with this disorder exhibited el-
liptical nodes and intermittent constrictions on
the hair shafts, causing concise, fragile hair
emerging from keratotic follicular papules, par-
ticularly in the occipital area (Haliasos et al.,
2013). In mild cases, the clinical appearance
may be unseen with limited affected follicles.
However, in severe conditions, the secondary
sexual hairs and the eyebrows and eyelashes
may be compromised (Ferrando et al., 2012).

Woolly hair is also a rare congenital structural
irregularity of scalp hair displaying as short,
kinked hair associated with keratosis pillars. It
can also be exhibited in Naxos or Carvajal syn-
dromes. The hair shaft in woolly hair cases
shows an elliptical cross-section, axial rotation
and kink construction. Woolly hair can be cat-
egorized into; the autosomal dominant woolly
hair, also termed hereditary woolly hair, and

the less frequent autosomal recessive familial
woolly hair (Vasudevan et al., 2013).

We herein report two cases presented with the
coexistence of woolly hair and monilethrix like
hair. Such a combination of results has not
been previously reported in the literature.

Cases Summary

Two sisters of non-consanguineous parents
aged 1.5 and 11 years old presented with ab-
normal hair from 6 months. The two children
were born with normal black hair all over the
scalp. Subsequently, the hair of both cases was
gradually changed from dark to light in colour
with a dry, sticky like appearance (Figure 1).
Their parents noticed that the new hair did not
grow long eyebrows had sparse hair. The two
sisters’ developmental milestones were not de-
layed, and there was no physical or mental re-
tardation. There was no family history of hair
disorder or any other cutaneous lesions.

*Corresponding Author: Fauzia khalifa Musbah, fauziamusbah@yahoo.com Department of Dermatology, Faculty of Medicine, University of

Tripoli, Tripoli, Libya.


mailto:fauziamusbah@yahoo.com
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v36i3.327&amp;domain=pdf&amp;date_stamp=2008-08-14
https://doi.org/10.54172/mjsc.v36i3.327

Al-Mukhtar Journal of Sciences 36 (3): 190-193, 2021

Figure (1). Woolly hair on the scalp with monilithrex
like hair

Clinical examination of these cases shows
dry sticking hair that could not be combed flat
and lighter in colour (blond to light brown).
There were no nails and dental, or other skin
changes. Laboratory investigations revealed
normal haematological and biochemical pa-
rameters. Light microscopy and trichoschopy
of the uncombable hair showed crawling snake
kinging of hair shaft 180 degrees along its axis,
and monilethix like hair resembles a string of
evenly-spaced beads and non-specific changes
such as features of trauma trichorrhexis nodosa
(figure 2-4).Scanning electron microscopy was
not performed as it was not available in the
clinic. Therapeutic strategy with oral zinc syrup
50 mg twice daily and minoxidil spray 2%
were started. The two cases and their parents
were counselled about the benign and chronic
nature of the condition, and were advised for a
regular clinical visit.

Figure(2). Microscopic features of monilitherx hair
beaded hair shaft and trichorrhexis nodosa

Figure (3). Microscopic features of Woolly hair showing
kinking of hair shaft 180-degree longitudinal twisting

Figure (4). Dermoscopic aspect showing a-crawling
snak appearance (Blue arrow monilithrex hairs (red ar-
row).

DISCUSSION

As stated by Gossage in 1907, Woolly hair is a
rare congenital irregularity of the structure of
scalp hair.(Gossage, 1908). It is enormously
curly, with the typical hair of 0.5 cm in diame-
ter. Woolly hair can appear as a part of system-
ic disease (known as Woolly hair syndrome) or
occur without any systemic outcomes (non-
syndromic woolly hair). Woolly hair can be
categorized into four types: hereditary, familial,
symmetrical circumscribed allotrichia, and
woolly hair nevus (Hutchison et al., 1974).

In addition to woolly hair, the patient in this
research had Moniletrix disorder, an autoso-
mal-dominant disorder with inconstant pene-

© 2021 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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trance. Several treatment strategies such as
griseofulvin, retinoids, topical 2% minoxidil,
and oral N-acetyl cysteine have revealed provi-
sional and revocable improvement in such cas-
es.Congenital structural woolly hair has been
previously described in many generations of a
German family. Autosomal dominant woolly
hair has also been stated in an English family
with related ichthyosis and deafness (Verbov,
1978). Some other features were presented in a
Dutch family with woolly hair involved acral
keratoderma, dental caries, and facial irregular-
ities (Van Steensel et al., 2001).

A case of woolly hair with Moniletrix irregu-
larities has not previously been reported in the
literature. However, cases of woolly hair with
other anomalies such as; spinulosa decalvans,
keratosis follicularis, scarring alopecia, teeth
and ophthalmological irregularities has been
stated (Van Steensel et al., 2001). Additional
cases of woolly hair accompanying pachy-
onychia congenita, nail changes in the form of
yellowish-brown hypertrophy and wedge-
shaped subungual hyperkeratosis of all 20 nails
with birth teeth have been conveyed (Ehsani et
al., 2008).

CONCLUSION

To the best of our knowledge, woolly hair with
the coexistence of monilithrex like hair find-
ings has not been described previously in the
literature.
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Circumcaval Ureter: An Extremely Rare Vascular Anomaly Causing
Hdroureteronephrosis: Case Report
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Abstract: Circumcaval (retrocaval) ureter is a very rare vascular (venous) anomaly caused by
an error in the embryonic development of the inferior vena cava in which an embryologically
normal ureter becomes entrapped behind the inferior vena cava causing varying degrees of
upper urinary tract hydronephrosis. Herein, the current study presents a case report of a 19-
year-old Libyan male, single patient, who presented with right flank pain and dysuria of one-
year duration. On abdominal examination, he had tenderness on the right renal angle. His la-
boratory investigations (Hematological and biochemical) were within normal limits. Urine
analysis showed Escherichia coli infection, which was treated with antibiotics. His workup,
including abdominal ultrasonography, showed a moderate degree of hydronephsis. Intrave-
nous urogram showed typical reverse "J" Shaped (fish-hook) deformity and dilatation of the
proximal ureter and hydronephrosis on the right side. He underwent the right ureteroureteros-
tomy through a conventional midline approach. He passed an uneventful post-operative
course and had a good outcome.

Keywords: Congenital Anomalies; Circumcaval Ureter; Hydroureteronephrosis; Uretero-
Ureteral Anastomosis.

INTRODUCTION 2003).

Circumcaval (retrocaval) ureter is a congeni-
tal anomaly in which the right ureter passes
behind the IVC, leading to a varying degree
of ureteral compression. This rare embryo-

Aim of the study. The rarity of this congeni-
tal anomaly and its typical radiological find-
ing necessitates its presentation and inclusion
in the differential diagnosis of upper urinary

logic developmental anomaly was first re-
ported by Hochstetler in 1893.(Resnick,
1998). Since its first description, approxi-
mately 200 cases have been reported all over
the world (Uthappa et al., 2006). The etiology
of this congenital disorder is assumed to be
abnormal embryologic development of the
IVC as a result of atrophy failure (persis-
tence) of the right posterior cardinal vein in
the lumbar portion. In this condition, the ure-
ter deviates medially behind the IVC, wind-
ing about and crossing in front of it from me-
dial to a lateral direction to resume a normal
course distally to the bladder (Lin et al.,

tract dilatation even in the younger age
group.

CASE SUMMARY

A 19-year-old Libyan male patient presented
with right lumbar pain and dysuria of one-year
duration. There were no other complaints relat-
ed to the urinary tract. He had a herniotomy for
congenital inguinal hernia at the age of 4 years.
His medical history was unremarkable. No ab-
normality was detected on general physical ex-
amination. Abdominal examination revealed
the scar of the previous herniotomy that healed

*Corresponding Author: '"Muftah Hamad Elkhafifi abdokhaf2007@gmail.com , Department of surgery, Division of urology, Faculty of Medicine,

University of Benghazi, Benghazi, Libya.
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by primary intention, and there is tenderness in
the right flank region. The examination of the
external genitalia showed no abnormality. All
routine laboratory investigations were within
normal range, except urinalysis, which revealed
8-10 RBCs/HPF, 16 -20

positive nitrite,

WBCs/HPF, and urine cultures grew Esche-
richia coli sensitive to ciprofloxacin, fura-
dantine, and gentamycin. Abdominal ultraso-
nography scan showed a moderate degree of
right hydro-uretero-nephrosis with preservation
of parenchymal thickness (Figure 1)..

Figure: (1). Transverse renal sonogram showed a moderate degree of hydronephrosis of the right kidney with preserva-

b

tion of parenchymal thickness.

IVU showed delayed function of the right kid-
ney and subsequently right hydronephrosis and
hydro-ureter of the proximal ureter up to the
level of L3 with typical fish hook /reverse "J"
shaped deformity with non-visualization of the
rest of the right ureter (Figure 2).

A retrograde pyelogram was attempted but
was unsuccessful because of the resistance en-
countered within lecm from the entrance of the
right ureteric orifice.

04 :
Figure: (2). 30- min. Excretory urography showed right-
sided hydronephrosis & dilatation of proximal ureter
with characteristic reverse "J" shaped (fish hook deform-
ity) at L3 level.

© 2021 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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PROCEDURE

Through a midline incision, the proximal ureter
was found to be moderately dilated, deviating
medially dorsal to IVC and winding about and
crossing it from medial to a lateral direction to
resume a normal course distally to the urinary
bladder which confirmed the presumptive di-
agnosis (Figure 3).

18 12:45PH

—

Figure: (3). Intraoperative view showed obstructed spi-
raling right proximal ureter held with Babcock, IVC and
distal ureter with catheter around

After confirmation of the diagnosis; the ureter
was carefully dissected anteriorly from the IVC
and divided at the medial and lateral borders of
the IVC. A dynamic (fibrotic) retrocaval seg-
ment was left in situ. The ureter was then re-
located (anteriorized) and after confirmation of
distal ureteric patency, a uretero-ureteral anas-
tomosis (end-to-end) of the right ureter with a
"fish mouth" manner was carried out using 4/0
vicryl over a "DJ" stent crossing the anastomo-
sis.

A tube drain was placed, and the wound was
closed in layers. The patient passed an unevent-
ful postoperative course, and tube drain was
removed on the fourth post-operative day. The
patient left the hospital on the 7" postoperative
day to return after 6-8 weeks for the removal of
double J "DJ" stent and re-evaluation; where

his flank pain disappeared and the DJ removed
and IVU was ordered to disclose a regression
in the degree of hydronephrosis and hydro-
ureter and patency of the anastomosis site as
evidence by visualization of the lower ureter
(Figure 4 red arrow).

Figure: (4). 30 min .Excretory urography showed re-
gression of hydronephrosis and hydroureter with patency
of anastomotic site and visualization of distal ureter (red
arrow).

Six months later, he returned for follow up and,
he reported to be completely asymptomatic,
and IVU showed near-complete regression of
hydro-uretero-nephrosis (Figure 5)

© 2021 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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Figure: (5). Post-voidal IVU film showing near normal
pelvicalyceal system

DISCUUSION

Circumcaval ureter is a rare congenital anoma-
ly described for the first time by Hochstetter in
1893 (Kyei et al., 2011). The incidence of Cir-
cumcaval ureter is about 1 in 1500 cadavers;
male to female ratio is 3 or 4:1. One explana-
tion for this male preponderance is the fact that
there is a higher rate of male autopsies per-
formed (Richard & Schlussel, 1998).

Circumcaval ureter or retrocaval ureter as
known to a urologist are terms that are anatom-
ically descriptive but misleading in regards to
development. It is not the result of an abnor-
mality in ureteral development but rather an
anomaly in the development of IVC. The term
preureteral vena cava may thus emphasize that
the circumcaval ureter results from altered vas-
cular, rather than ureteral development (Lesma
et al., 2006). The IVC normally develops from
the posterior cardinal, sub-cardinal and supra-
cardinal veins, which undergo sequential de-
velopment, anastomosis, and regression to be-
come the IVC and azygous venous system.

Normally, the right sub-cardinal veins form the
prerenal IVC, the sub-cardinal and supra-
cardinal anastomosis form the renal segment,
and the right supra-cardinal vein forms the
postrenal IVC. The left supra-cardinal and
lumbar portion of right posterior cardinal vein
become atrophic.

If the sub-cardinal vein in the lumbar portion
fails to atrophy and becomes primary the right
side vein, the ureter is trapped dorsal to it
(Akhtar M, 2011; Resnick, 1998) The anomaly
predominantly involves the right ureter, as was
observed in these reported cases. If it involves
the left ureter, then it is usually associated with
either partial or complete situs inversus or du-
plication of the IVC (Kyei et al, 2011;
Rubinstein et al., 1999; Watanabe et al., 1991)
Although it is a congenital anomaly, it presents
in the third and fourth decade of life as typified
by the ages of the presented cases. The majori-
ty of patients presenting with symptoms, pre-
sent with flank or abdominal pain that can be
intermittent, dull, and aching and is commonly
due to ureteric obstruction and associated hy-
dronephrosis. Some patients may present with
recurrent urinary tract infections and hematu-
ria. Renal calculi and pyonephrosis may com-
plicate the condition. Some cases are found in-
cidentally during radiographic imaging for oth-
er conditions (Kyei et al., 2011). Circumcaval
ureter is classified into two types based on its
radiographic appearance and the site of narrow-
ing of ureter (Akolekar & Dharap, 2011;
Bateson & Atkinson, 1969; Kenawi &
Williams, 1976).

Type 1 (low loop);

=  Most common (90%),

= Ureter cross behind the IVC at the level of
Levertebra and has a fish-hook-shaped de-
formity (seahorse sign, or shepherd's crook
appearance) of the ureter at the point of ob-
struction.

= Marked hydronephrosis is seen in 50% of
the patients.

Type 2 (high loop).

. Less common (10%)

© 2021 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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=  Cross-over occurs higher at the level of
the renal pelvis.

= Lesser degree of hydronephrosis or
none at all.

= Renal pelvis and upper ureter lie nearly
horizontal before encircling the vena
cava in a smooth curve (sickle-shaped
curve).

Associated anomalies with retrocaval ureter are
reportedly up to 21% (Aliasghar et al., 2006).
The various anomalies associated are Horse-
shoe kidney, double IVC (Kokubo et al., 1990),
and left retrocaval ureter with Branchial arch
syndrome (Goldenhar syndrome) (Ishitoya et
al., 1997). Concurrent congenital non-vascular
abnormalities have also been reported frequent-
ly in humans with a retrocaval ureter, including
glandular hypospadias, supernumerary lumbar
vertebrae, syndactylia, and intestinal malrota-
tion (Rao et al., 2008).Different diagnostic mo-
dalities, including IVU, RGP, inferior vena
cavography, abdominal USS, abdominal CT,
and MRI, have been utilized. With regard to
cost-effectiveness and invasiveness, abdominal
CT may be the diagnostic procedure of choice
(Resnick, 1998).

Abdominal USS can be the only screening ra-
diologic investigation for those with circum-
caval ureter which shows ipsilateral moderate
hydronephrosis. IVU is the most commonly
used radiologic investigation to diagnose cir-
cumcaval ureter, but has its limitation in that
ureter distal to obstruction is often not visual-
ized (Ratkal et al., 2016).

Pienkny et al. suggested that a 3D, volume-
rendered CT scan in the excretory phase com-
bined with diuretic renography could be a radi-
ologic investigation of choice in these patients
(Pienkny et al., 1999).

Spiral CT, which can simultaneously outline
the ureter and IVC, could be another choice to
confirm the diagnosis after the ultrasound. The
presence of vena cava lateral to the right pedi-
cle of the third lumbar vertebra, which is seen

in 94% of patients with circumcaval ureter and
only 6% of normal individuals, is said to be the
pathognomonic feature of circumcaval ureter
on CT (Singh et al., 2001).

In 2002, Uthappa et al. reported the potential of
MRI to diagnose circumcaval ureter with equal
effectiveness of spiral CT but without the ra-
diation risk (Uthappa et al., 2002). The same
has been confirmed by (Muthusami & Ramesh,
2013). MRI can also be used in those patients
with poor renal function as MR urogram in
pregnant women and children.

The main causes of hydronephrosis are lumen
stenosis, torsion, and adhesion of the retrocaval
segment. This segment is compressed by the
psoas muscle, spinal column, and vena cava,
which leads to inflammation and fibrosis.
Treatment depends primarily on clinical
presentation, the severity of the hydronephro-
sis, and impairment of renal function. Con-
servative treatment and periodic examinations
are necessary for those patients who have mild
hydronephrosis without obvious symptoms, in-
fection, worsening renal function, or stone
formation (Richard & Schlussel, 1998). In
1935 Kimbrough performed the first successful

surgical correction (Huang et al., 2005;
Kimbrough, 1935).
Treatment 1s wusually surgical correction;

uretero-ureteral re-anastomosis anterior to IVC
with transection of the fibrotic retrocaval seg-
ment is the favored surgical treatment modali-
ty. The retrocaval potion of the ureter can ei-
ther be excised or left alone. If there is severe
hydronephrosis, Anderson Hynes pyeloplasty
with precaval transposition of the ureter has
been advocated. Occasionally nephrectomy
may be required in the presence of thinned out
cortex, poor function, or severe infection
(Harrill, 1940). The surgical management in
the last decade has shifted from open surgical
repair to minimally invasive surgeries. Both
transperitoneal and retroperitoneal approaches
have been used, and both have their advocates
(Ratkal et al., 2016). The treatment outcomes
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were evaluated by clinical symptoms and imag-
ing studies (USS and IVU) about 6 to 12
months post-operatively. The successful treat-
ment was defined as an improvement of hydro-
nephrosis in imaging studies and clinical symp-
toms about 6- 12 months post-operatively
(Igbal & Ansari, 2006).

CONCLUSION

Although circumcaval ureter is a rare congeni-
tal anomaly and, patients usually present in the
third to fourth decade of life, it should be sus-
pected when imaging studies reveal the typical
reverse "J'" deformity of the ureter. Recently
spiral computed tomography scan (CT) is con-
sidered the tool of choice for the diagnosis of
IVC abnormalities and circumcaval ureter.
Even more recently, the potential use of mag-
netic resonance imaging (MRI) to diagnose cir-
cumcaval ureter was suggested to have equal
effectiveness of a spiral CT scan and without
risk of radiation. Associated anomalies are not
very common in circumcaval ureter but must
be considered.
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Abstract: Vitamin D deficiency is one of the most increasingly diagnosed comorbidities in
patients with type II diabetes mellitus (TIIDM), suggesting that it may play a role in TIIDM.
The present study aims to determine and evaluate Libyan adults' vitamin D (Vit D) status with
and without TIIDM. 100 Libyan adults with TIIDM from the Diabetic Clinics and 100 healthy
without TIIDM were included in the study. The mean age for the TIIDM subjects was 25.8 +
15.4 years versus 35.9 + 4.2 years for the healthy controls. Serum 25 hydroxy cholceferiol
(vitamin D), calcium, cholesterol, blood glucose, high-density lipoprotein (HDL), and triglyc-
erides were measured and the outcomes were compared between the TIIDM and control
groups. Both the TIIDM and healthy agencies had diet Vit D deficiency. The suggested ranges
of Vit D had been appreciably decreased in the TIIDM adults compared to the controls
(29.1£1.6 nmol/L versus 36.4£1.9 nmol/L). In the TIIDM adults, 66.7% had mild, 30.7%
moderate, and 3.3% severe Vit D deficiency, in contrast with 43.7% (mild), 33.5% (moder-
ate), and 6% (severe) in the control group. Overall, 100% of the TIIDM adults and 75% of the
healthy adults were Vit D deficient. In this study, compared to the healthy groups with TI-
IDM, the prevalence of vitamin D deficiency among TIIDM adults used to be quite high.
Therefore, screening for vitamin D deficiency and supplementation for this population is war-
ranted.

Keywords: Vitamin D, Vitamin D Deficiency, Type II Diabetes Mellitus, Shahat, Libya.

INTRODUCTION

Type II Diabetes Mellitus (TIIDM) has be-
come a significant world health-care issue
related to serious multi-pathological factors
(Roglic et al., 2005). There is evidence sug-
gesting that vitamin D is regarded essential in
calcium homoeostasis, skeletal health, and
diabetes mellitus (DM) (Christakos et al.,
1979; Riste et al., 2001). Several types of re-
search show that low vitamin D popularity is
linked with the development of insulin re-
sistance in adults (Norman et al., 1980;

Zipitis & Akobeng, 2008). A study found that
supplementation of vitamin D for 16 weeks
expands the pancreatic B-cell characteristic in
adult diabetic patients (Roglic et al., 2005).
Vitamin D is mainly produced in the skin un-
der exposure to ultraviolet irradiation from
the sun.

Moreover, ingestion of meals (e.g., fish, mar-
garine, or milk) and vitamin D dietary sup-
plements enhance vitamin D levels
(Christakos et al., 1979). Adults who rely on
sunlight for most of their vitamin D necessi-
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ties are susceptible to deficiency due to the
variability of factors that reduce the cutane-
ous production of vitamin D, such as ageing
(Giovannucci et al., 2006; Wang et al., 2008).
Vitamin D can affect multiple organs (plei-
otropic actions) and cause metabolic syn-
drome, cardiovascular diseases, diabetes, and
weight problems (Boucher, 1998; Pittas et al.,
2017). Obesity is a risk issue for many physi-
ological disorders, including TIIDM, cardio-
vascular diseases, and osteoarthritis (Holick,
2006). Recently, obesity and weight problems
are associated with low vitamin D status
(Bandeira et al., 2006). There is evidence that
vitamin D influences body fat mass by inhib-
iting adipogenic transcription elements and
lipid accumulation through adipocyte differ-
entiation. Therefore, vitamin D might also
enhance the regular metabolic functioning of
adipose tissue (Pittas et al., 2017).

Furthermore, previous reviews suggest that a
low level of vitamin D may contribute to the
deterioration of TIIDM (Mishal, 2001).
Therefore, the present study was conducted
to check the prevalence of vitamin D defi-
ciency in non-diabetic and type II diabetic
patients at Shahat Medical and Beauty Cen-
ter. The relationship between glucose toler-
ance indicators and vitamin D was assessed
(hemoglobin Alc and fasting blood glucose).

MATERIALS AND METHODS

The study sample included Libyan subjects
who had been diagnosed with TIIDM. One
hundred issues with TIIDM (more than five
months’ duration) and 100 healthy controls
were randomly and cross-sectionally select-
ed. Written informed consent was taken from
each subject before inclusion. They were
asked to complete a generalized question-
naire that included previous and present med-
ical history and to visit for blood withdrawal
after fasting for more than 7 to 8 hours. At
the screening visit, blood samples were ex-
amined for levels of glucose and cholesterol.
Subjects who had abnormal glucose and cho-

lesterol levels (> 140 mg/dL and > 200
mg/dL respectively) at chemical laboratory
tests were excluded.

Blood collection: Fasting blood samples
were collected and transferred straight to a
non-heparinized tube for centrifugation. The
collected serum was then transferred to pre-
labelled plain tubes and was stored on ice.

Sample analyses: Fasting glucose, lipid pro-
file, calcium, and phosphorous were meas-
ured using a BS3000M Semi-Auto Biochem-
istry Analyzer (Sinnowa, China). Serum Vit
D was measured using ichroma™ II device,
an automatic or semiautomatic in-vitro diag-
nostic device that measures the concentration
of analytes for 25(OH)D.

Data analysis: The data were analyzed using
the Statistical Package for the Social Scienc-
es, version 16.0 (SPSS, Chicago, IL, USA).
Normal continuous variables were introduced
as mean * standard deviation. The student’s
t-test of (P < 0.05) was considered signifi-
cant.

RESULTS

We assessed clinical and laboratory findings
in 100 Libyan adults with TIIDM. The mean
age for the TIIDM subjects was 25.8 £ 15.4
years versus 35.9 £+ 4.2 years for the healthy
controls. The characteristics of the entire
group by DM status and vitamin D levels are
shown in Table (1). TIIDM adults had signif-
icantly higher fasting glucose concentrations
and HDL cholesterol (p = 0.002) than healthy
adults. Calcium levels confirmed statistically
significant differences between TIIDM and
non-diabetic subjects (p = 0.01), although all
subjects had calcium levels within the normal
range. Calcium levels were 2.9 + 0.38
mmol/L in healthy controls and 2.5 + 0.33
mmol/L in the TIIDM adults. The classifica-
tion of level of 25(OH) D is above 49 nmol/L
(19 ng/mL) as normal, 25-49 nmol/L (10-20
ng/mL) as a mild deficiency, 12.5-27 nmol/L
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(5-13 ng/mL) as moderate, and < 13.5
nmol/L (< 4 ng/mL) extreme deficiency
(Mishal, 2001). According to this classifica-
tion, each group had vitamin D deficiency
and the vitamin D levels were considerably
decreased among TIIDM cases, compared
with healthy adults (p = 0.03). The mean of
25(OH)D levels had been 36.4 = 1.9 nmol/L
in the normal controls and 29.1 £ 1.6 nmol/L
in the TIIDM group (p = 0.03). Overall,

100% of the TIIDM and 75% of the healthy
adults were vitamin D deficient. Daily con-
sumption of vitamin D-rich foods was fo-
cused on such as milk and fish. TIIDM pa-
tients consumed significantly fewer amounts
of fish than healthy patients. At the same
time, the typical daily consumption of 3—4
glasses/day of milk was much less in the TI-
IDM topics than the healthy adults.

Table (1): The characteristics of vitamin D levels in type 11 diabetic patients and healthy control subjects.

Variables Controls TIIDM P. value
N= 100 N= 100

Gender (M/F) 65/35 45/55 0.71

Age 359+42 25.8 £15.4 <0.001

Glucose (mmol/L) 6.2 £0.63 12.8+7.7 <0.001

Cholesterol (mmol/L) 38+1.0 0.40=x1.1 0.78

HDL (mmol/L) 0.80 £0.34 1.2+£0.42 0.002

LDL (mmol/L) 3.5+ 0.95 3.7+£0.91 0.81

Triglyceride (mmol/L) 1.5+0.74 1.4+ 0.86 0.97

Vitamin D (nmol/L) 36.4+1.9 29.1+1.6 0.03

Vitamin D deficiency (%)

< 12.5 nmol/L 4 (6) 2(3.3)

25.0—-12.5 nmol/L 20 (33.5) 18 (30.7)

50-25 nmol/L 27 (43.7) 40 (66.7) 0.19

Calcium (mmol/L) 2.9+0.38 2.5+0.33 0.01

Fish (g/week) 724.9 £163.7 150 £52.9 <0.001

Egg yolk 220.5+£139.2 300 +£202.2 0.13

Milk (0 glasses/day) 25 (41.4) 31(52.3) 0.16

Milk (1-2 glasses/day) 22 (33.6) 27 (43.7)

Milk (3—4 glasses/day) 10 (16.0) 5(7.0)

DISCUSSION

To the best of the researchers’ knowledge, no
studies are primarily based on populations
examining the association between vitamin D
and TIIDM in Libyan adults. All the partici-
pants in the present study with TIIDM had
vitamin D deficiency, revealing that the defi-
ciency was once significantly higher in TI-
IDM adults (100%) compared to the non-
diabetic subjects (75%). A considerable dif-
ference in the mean value of vitamin D be-
tween the TIIDM and healthy adults was
found (p = 0.03). Although vitamin D defi-
ciency was common in each group, it was
much greater among diabetic adults. Moreo-
ver, many clinical trials confirm an increas-
ing loss of glycemic control over time as type

II diabetes progresses, which manifests clini-
cally through deterioration in A1C levels and
requires more aggressive treatment. Further
comparison and explanations of the study
findings were limited due to the cross-
sectional design of the survey (Cantorna et
al., 2004). One of the findings indicated that
vitamin D deficiency is more common in pa-
tients with diabetes, who are almost twice
more likely to have the deficiency (57%), in
contrast to the average population (32%)
(Ogunkolade et al., 2006). This should have
consequences beyond glycemic control be-
cause low vitamin D levels are related to
many other health risks, including bone dis-
ease, cancer, cognitive impairment, and death
from cardiovascular disorders (Boucher,
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1998; Pittas et al., 2017). These outcomes
help other research, demonstrating that vita-
min D deficiency will increase the risk of TI-
IDM (Wortsman et al., 2000). The incidence
of vitamin D deficiency was more significant
in our cohort (100%) than in previously pub-
lished Western researches (Boucher, 1998;
Ogunkolade et al., 2006) analyzing subjects
with TIIDM. The prevalence of vitamin D
deficiency was 60.5% in a Swiss study
(Bandeira et al., 2006), 43% in an Australian
study (Ogunkolade et al., 2006), about 25%
in an Italian study (Deluca & Cantorna,
2001), and 15% in a North American study
(Boucher, 1998). In Australian adults and
teenagers with TIIDM, the mean 25(OH)D
was 64.6 nmol/L (61.3—67.9) in normal adults
and 54.7 nmol/L (50.3-58.9) in adults with
TIIDM (Ogunkolade et al., 2006). The pro-
portions of 25(OH)D deficiency were 18%
for normal adults and 43% for those with TI-
IDM (Boucher, 2018). The results showed
that vitamin D deficiency was once more
prevalent among older adults and those with
a longer duration of diabetes (Boucher,
1998). These variations would possibly be
described with the useful resource of differ-
ences in dietary intake, sun avoidance, geo-
graphical environment, skin colour, or genet-
ics. Not all research links reduce vitamin D
ranges in humans with TIIDM in contrast
with the control group.

Further, serum samples from 110 subjects
with TIIDM and 153 control subjects were
cross-sectionally analyzed. The 25(OH)D
levels were found to be similar among the
two groups, with the median 25(OH)D being
20.1 ng/mL (13-37.4) in the control group
and 24 ng/mL (14.1-34.1) in the type II dia-
betes group. Understanding the nature of low
vitamin D stages in adults with TIIDM is thus
critical. It might also clarify mechanisms of
susceptible B-cells on pancreases, leading to
insulin resistance. Patients with no history of
drug use may be in the first stage of the ail-
ment development with extra healthy B-cells
than patients on diabetic medicinal drugs.

They ought to keep a nutritious diet, exercise,
and introduce lifestyle changes. Several limi-
tations were confronted in the current study,
which consisted of a specific period and time
of sun exposure, which might also impact the
present study. The recommended 25(OH)D
levels in diabetic adults were significantly
lower than those in Western research
(Bandeira et al., 2006; Boucher, 1998;
Cantorna et al., 2004). This would possibly
replicate the excessive incidence of 25(0OH)D
deficiency and insufficiency in the normal
Libyan population. The immoderate inci-
dence of vitamin D deficiency is possibly re-
lated to reduced sun exposure. Although
there is enough sunlight throughout the year
in the Middle East and other Arab countries,
time spent outside is severely limited. There-
fore, vitamin D deficiency is expected in the
Libyan population. It has been documented in
a few studies (Al-Daghri et al., 2014; Zhang
et al., 2016) that vitamin D status is strongly
linked with lifestyle and precisely the kind of
clothing worn by a population. Vitamin D
status was once much better in women with
Western clothing than those with the com-
monly worn veils that cover the face and
palms. Vitamin D deficiency was particularly
prevalent among veiled females in Turkey,
Lebanon, Jordan, Saudi Arabia, and Iran,
among other Arab countries (Narchi et al.,
2001). The Libyan population cover their
body entirely, except for the face. Therefore,
wearing traditional clothing and restricted
outdoor movement has been a risk issue for
vitamin D deficiency among Libyan adults.

CONCLUSION

In the present study, vitamin D deficiency
was higher in adults with type II diabetes
mellitus than in non-diabetic control group
subjects. Moreover, vitamin D deficiency was
found to be common in the Libyan popula-
tion. Low vitamin D levels in the adult popu-
lation have mainly been attributed to social
customs, such as avoiding vitamin D supple-
ments and exposure to sunlight.
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Abstract: Medication disposal is a hot topic in pharmacy today, and it is rapidly gaining the atten-
tion of more and more professionals and consumers alike. Improper disposal of expired or unused
medications has been reported to create serious consequences on healthcare and the environment.
This study was performed to determine how residents of Al-Bayda, in the north-eastern region of
Libya, dispose of their unused and expired medications and discuss the possible impact of improper
medication disposal on humans, animals, and the environment. Data was collected over six months
within Al-Bayda city as people were approached randomly and invited to participate by filling out a
questionnaire to examine their expired medicine disposal habits. With responses from 925 partici-
pants, the survey found that 77.3 % disposed of medicines with household waste, 6.9 % flushed
medicines down the sink or toilet, 4 % gave them to relatives or friends, 2.8 % returned medicines
to the pharmacy, and 9 % do not know. Campaigns run by health care professionals, mainly phar-
macists as they have a potential role to raise public awareness regarding appropriate ways to dis-
pose of unused medicines, will promote appropriate disposal practices.

Keywords: Safe Disposal; Al-Bayda; Libya; Pharmacists; Return Unwanted or Expired Medicines.

INTRODUCTION

Globally, the correct disposal of medicine faces
obstacles and is receiving worldwide attention
(Bashatah & Wajid, 2020), since many un-
wanted and expired medicines in the communi-
ty are disposed of via general waste or sewage.
Medicines discarded in household rubbish bins
end up in landfills and may damage the envi-
ronment. Another possible risk is the prolifera-
tion of drug-resistant microorganisms in the
environment from health care facilities as a re-
sult of the presence of antibiotics and chemo-
therapy medications in the sewage treatment
systems (Milica Paut Kusturica et al., 2016).

They may also be found by unintended recipi-
ents including children and animals, increasing
the risk of poisonings, misuse, and abuse by
adolescents as well as adults. Medicines dis-

posed of through the household water system,
such as toilets and sinks, not only enter water-
ways affecting marine life but also enter the
water table via the sludge component of the
waste water treatment process, thereby poten-
tially affecting human and animal life (Diaz,
2003) (Bound & Voulvoulis, 2005). It is there-
fore strongly recommended that unwanted
drugs should be disposed of safely. This study
aimed to determine how the general public in
Al-Bayda city do with expired and leftover
medications and also could help the residents
with relevant knowledge that could raise
awareness of serious impact on health and en-
vironment.

MATERIALS AND METHODS

This cross-sectional study was designed in a
questionnaire form, which was conducted in 11
different locations within Al-Bayda city over
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six months, from June 2019 to December 2019.
Using a random sampling technique, in which
subjects were randomly invited to participate in
the study. The study questionnaire included
demographic details of the respondents like age
and gender.

The questionnaire was completed by 925 resi-
dents in Al-Bayda city. The participants were
asked questions about ways of purchasing med-
icines, classes of medicines used, whether they
checked the expiry date before purchasing a
medicine, and whether any quantity of medi-
cines remains unused at their home. The partic-
ipants were asked also about what they did
with unused and expired medicines and those
who are responsible for creating awareness
about the proper disposal of such medicines,
and lastly test their knowledge whether im-
proper disposal of unused and expired medi-
cines can seriously affect the environment and
health.

Data were analyzed statistically by using Mi-
crosoft Excel and SPSS Statistics Pack soft-
ware version 20.

RESULTS

There was a total of 925 participants. The de-
mographic characteristics of respondents in the
study sample are shown in Tablel. The re-
spondents’ practices concerning expired and
leftover medications in the study sample are
presented in Table 2.

Table:(1). Demographic Data of Survey Responders

Participant

0,
classifications N %o
Gender
Male 431 46.6
Female 494 53.4
Age
18-24 691 74.7
25-31 112 12.1
32and above 122 13.2

Table:(2). Knowledge about purchasing, classes and
environment and health effects of medicines among re-
spondents.

Variables N %

Ways of purchasing medicines
Brought through prescription 587 63.5
Brought without prescription 163 14.7
Received from friends/relatives 114 12.3
Brought upon the advice of

. . 88 9.5
friends/ relatives
Do you check the expiry date of
medicine before obtaining it?
Yes 667 72.1
No 258 27.9
Classes of drugs used by partic-
ipants
NSAIDS 385 41.6
Antibiotics 366 39.6
Anti-hypertensive 8 0.9
Anti-diabetic 9 1
Miscellaneous 157 17
Who is responsible for creating
awareness about the proper dis-
posal of unused and expired
medicines?
Government 543 58.7
Pharmaceutical companies 370 40
Pharmacist 12 1.3
Can improper disposal of lefto-
ver and expired drugs affect the
environment and health?
Yes 322 34.8
No 266 28.8
Do not know 377 36.4

In this survey, more than three-quarters

(77.3%) of the respondents in this study dis-
posed of the medicine in the rubbish, and the
rest flushed medicines down the sink or toilet,
gave them to a relative or friend, returned med-
icines to the pharmacy, or responded that they
do not know (6.9%, 4%, 2.8%, and 9% respec-
tively) as illustrated in Figure (1).

© 2021 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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Figure: (1) Drug disposal habits of the respondents

DISCUSSION

Generally, expired medications have no com-
munity hazard if they are disposed of safely.
But serious threat emerges when they reach
groundwater or the surrounding environment,
for instance, flushing large amounts of home
medications directly in the toilet or sink or
throwing them away in the garbage (Nipa et al.,
2017).

Although the disposal of hazardous pharmaceu-
tical waste generated by health care facilities is
partially regulated by the municipal guard, no
such regulation governs the disposal of house-
hold hazardous wastes, which includes unused
or expired medications.

Therefore, it is crucial for frontline health care
professionals, in particular, pharmacists, to ed-
ucate their patients on the importance of proper
medication disposal from delivering relevant
information and the correct way to dispose of
medications to tackle inappropriate habits of
drug disposal (Pieters, 1991).

In the present study, the result of drug disposal
habits was similar to several previous studies.
A study performed in Serbia in 2010 reported
that 87.9% of participants disposed of their un-
used drugs via household garbage or toilet
(Milica P Kusturica et al., 2012). An Irish study
in 2014 has shown that 72.0% of participants
threw their drugs into the trash, sink, or toilet

(Vellinga et al., 2014). Another study in the
United States revealed that 85.0% of partici-
pants disposed of their unused drugs in house-
hold waste, sink, or toilet (Law et al., 2015).
An additional serious problem arises when fo-
cusing on classes of drugs used by participants,
as almost 40% of the participants have used
antibiotics. Antibiotics resistance is an intense-
ly hot topic under the scope of scientists. It is
considered one of the major threats to global
health that can affect everybody, at any age, in
any country. The resistance to antibiotics oc-
curs naturally, however, misuse of antibiotics
in humans and animals is accelerating the pro-
cess. An increasing number of infections for
instance gonorrhea, tuberculosis, and pneumo-
nia became harder to treat because the antibiot-
1cs used to treat them become less effective,
accompanied by prolonged hospitalization,
higher medical costs, and high rates of mortali-
ty (CDC 2019).

Although the majority of participants in this
study obtained their medications through pre-
scription  (63.5%), the over prescrip-
tion of antibiotics by doctors for ~ symptoms,
that in many cases, may not be caused by bac-
teria, and without initially ordering an antibi-
otic susceptibility test, in addition to the public
misconceptions of antibiotic usage, many stud-
ies reported antibiotic prescriptions decreased
globally for symptoms including colds, ear in-
fections, sinusitis, bronchitis, and sore throats.
Nevertheless, patients do not adhere to the an-
tibiotics’ specified period and stop taking them
as soon as they start getting well after 2 or 3
days which promotes the growth of antibiotic-
resistant bacteria (Fair & Tor, 2014).

Moreover, it must be taken into account, that
approximately 15% of the participants could
have obtained most of their medications from
private pharmacies without a prescription,
which includes 40% of the antibiotics, since
there is no law to forbid getting antibiotics
without prescription in the Libyan pharmaceu-
tical regulation.

© 2021 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.

ISSN: online 2617-2186 print 2617-2178



Al-Mukhtar Journal of Sciences 36 (3): 209-215, 2021

A return program for unused medicines should
be introduced in Libya and collection facilities
identified, as worldwide national drug take-
back programs are running all over the world in
many countries in order to address this issue.
These programs have been accepted by society
with significant achievements (Thach et al.,
2013) (Lauer et al., 2010) (Coma et al., 2008)
(Ekedahl, 2006).Consequently,  obligatory
regulations for the acceptance of returned med-
ication to pharmacies need to be introduced, as
currently, some pharmacies do not accept un-
used or leftover drugs.Evidence shows that ad-
vice about medication disposal by a health care
provider such as a pharmacist can have a con-
siderable impact on patient behaviors. Studies
have shown that educating patients on medica-
tion disposal can inspire them to change the
way they dispose of their medications, as con-
firmed in a previous study which found that,
previous counseling by a health care provider
on how to properly dispose of medications, as
well as having more recent pharmacy visits,
was highly associated with returning medica-
tions to a pharmacy, as opposed to disposing of
them in the toilet or sink. (Seehusen &
Edwards, 2006).

An insignificant percent (1.3%) of the partici-
pants reported the responsibility of the pharma-
cist for creating awareness about the proper
disposal of unused and expired medicines when
compared with government and pharmaceutical
industries 58.7% and 40% respectively. Phar-
macy students were used as volunteers to edu-
cate the community during an educational
event about drug disposal. The results of the
survey showed that 80.1% of patients were mo-
tivated to change their disposal practices. Par-
ticipants also stated an increased knowledge of
the environmental problems associated with
medication waste following the session
(Abrons et al., 2010).

In the current study, it was found that a signifi-
cant number of participants were seen to keep
unwanted or unused medications at home
(74.5%) and dispose them inappropriately.

Several previous studies have reported that
keeping unused medications at home is world-
wide spread, ranging from 15 to 98%. Excess
and leftover medications at home could be due
to both overprescribing and poor medication
adherence which include discontinuation of
medication by a doctor, self- discontinuation,
buying medication because of advertisements,
and possessing expired medication (Abruquah
et al., 2014). A 2006 survey in the US reported
more than half storing unused and expired
medications in their homes (Seehusen &
Edwards, 2006). In Sweden (2007), 55% stated
that they saved unused medicines (Persson et
al., 2009). Another study in Iraq in 2010 has
shown that, 94% of the sample have stored
medicines at home (Jassim, 2010). Thach and
his colleagues conducted a survey and found
that almost 80% of the respondents kept non-
prescription medicines at home (Thach et al.,
2013). The most cited reason for keeping un-
used medicines was “in case they are needed
later” (68%), and they keep it in different plac-
es at home: in the kitchen (67%), the bedroom
(19%), and the bathroom (13%). No differ-
ences were observed according to age or group.
(Vellinga et al., 2014) which can pose a poten-
tial risk to children and be mistakenly used by
them.

Medical waste companies approved for the de-
struction of medicines, which are controlled by
three governmental sectors, which are Munici-
pal guard, Ministry of health member's and
Libyan food and drug authority must take part
in a Libyan drug disposal system to overcome
the current impaired waste treatment system to
prevent accidental consumption of prescription
medications either by disposing any unused or
expired medications in the toilet or down the
drain, or discarding them in the trash, thus, rec-
ommendations for medication disposal practic-
es should begin this shift.

LIMITATIONS

Further similar studies should be taken in other
different cities in order to obtain more data re-

© 2021 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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garding drug disposal behavior. Furthermore,
nonresponsiveness from some of the partici-
pants was a problem due to a lack of interest.

CONCLUSION

Campaigns to create greater awareness among
consumers about the health and environmental
effects of improper disposal of medications are
very useful. They can advise patients on how to
return unwanted medicines to pharmacies or
the appropriate disposal methods. Also orga-
nized methods of collecting unused medica-
tions needs to be introduced through the coop-
eration of environmental, government, and
health-related organizations.

Further research on the reasons why consumers
return or otherwise dispose of medicines is also
needed to promote medication adherence and
rational prescribing of medicines and to mini-
mize wastage.
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Abstract: In this paper, we introduce the new definition of rough membership function using con-
tinuous function and we discuss several concepts and properties of rough continuous set value func-
tions as new results on rough continuous function and membership continuous function. Moreover,
we extend the definition of rough membership function to topology spaces by substituting an equiv-
alence class by continuous functions and prove some theorems on certain types of set value func-
tions and some more general and fundamental properties of the generalized rough sets. Our result
generalized the concept of the set valued function by using rough set theory.

Keywords: Rough set; Lower approximation; Upper approximation; Set valued mapping; mem-

bership continuous function.

INTRODUCTION

The theory of rough set has been introduced
by Pawlak (Pawlak, 1982). It was introduced
as new mathematical method in an incom-
plete information. Recently, many research-
ers have used the rough theory in itself and
many areas in the real-life applications.
However, other research found the connec-
tion between rough sets and many areas such
as algebraic systems (Biwas & Nanda, 1994;
Davvaz, 2004; Pawlak & Skowron,
2007).The set valued functions have been
used in many areas such as Economics
(Aubin & Frankowska, 2009; Davvaz, 2006,
2008; Vind, 1964).

Here, we rewrite the definition of rough
membership function by using continuous
function and we discuss several concepts and
properties of continuous set value functions
as new results on rough the continuous func-
tion. We introduce a new definition of rough
membership function in topology spaces by
continuous functions and we give proofs of
relevant theorems and fundamental proper-
ties.

The lower and upper approximations are de-
fined as follows:

Definition 1-1. A set valued function
F:X - P(X) is function from non-empty X
to P(X) the set of all non -empty subsets of
X such that F(x) # @ for all xeX. If Bc X,
then we define the upper rough approxima-

tion by F(B) = {x € X|F(x)cB} and the
lower rough approximation by F(B) = {x €
X F(x) n B # @}. Therefore (F(B),F(B))
is called F-rough set of X. The boundary
isB(B) = F(B)— F(B), ifB# @, then
B(B) is rough. -

Remark 1-1. We define the domain of
F by DF = {x € X: F(x) # @0}, and the graph
of FbyGraph(F) ={(x,y):yeF(x)}. So,
the image of F is a subset of X defined by
Im(F) = Uyex F(x) = UxEDFF(x)-

Note that, if we define the domain of
FbyDF ={xeX:F(x) # @0}, the set-
valued map F is characterized by its graph;
Graph(F) ={(x,y):yeF(x)}, and the do-
main of F is the projection of
Graph(F) on X. The image of F is a subset
of X defined by Im(F)= UyexF(x)=
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UxEDF F(X) It 1S the
Graph(F) on X.

projection  of

Remark 1-2 IfF: X - P(X), then we call
upper semi-continuous mapping on X if the
set F(A) (resp. F(A) ) is closed in X where

A is closed in X.

Remark 1-3: If F: X - P(X), then we call
upper semi-continuous mapping on X if the
set F(A) (resp. F(A) ) is open in X where 4
is open in X.

Example 1-1: let X = {1, 2, 3,4, 5, 6} and
let F: X —P(X) where for every x€X, F(I1) =
{1}, F(2)={1,3}, F(3) = {3,4}, F(4) = {4},
F(5) ={1,6}, F(6)={1,5,6}. Letd=1{1,3,
5}, then F(A) = {1, 2}, and F(A) = {l, 2, 3,
5,6}, B(4)#3, is rough. Imp= Uyex F(x) =
{1,3,4,5,6}. Let B={2,4,6}= thenF(B) = {4},
and F(B) = { 3.4, 5, 6}, B(B)#J, is rough.

Definition 1-2: Suppose that F: X — P(X)is
a set valued function. We define the upper
continuous if for all xeXand any open
VcP(X) contain F(x), then there is an open
OcXcontain x such that F(O)cV. And the
lower continuous if for any xeX and for any
open VcP(X) such that F(x)NV#¢ than there
is open OcXcontain x such that F(0)NV=0.
Therefore, we say F is continuous if and on-
ly F has this property at each point of X.

Definition 1.4. Let F: X —» P(X) be a set-
valued function and Abe an event in the
function approximation spaceS = (X,P).
Then the lower probability of Ais
Palpability (4)= Palpability (F(A)), and the
upper probability is P2 (4) = Palpability
(F(B)),

Note that, respectively. Clearly, 0 <paipability
(A) < 1and 0 < PPl 4y <1,

Example 1-2: we consider example 1-1, for
A = {1,3,5}the upper F(4) = {1,2}, then
Palpability(F(A))) = 2/6 and the lower

F(A) = {1,2,3,5,6}, then
(F(A)) =5/6=1

Palpability

Propositionl.1. Let F: X - P(X)be a set-
valued function and A, Bbe two events in the
stochastic approximation spaceS = (X, P).
Then the following holds:

(PP (@) = @ = Pyanitiy (8);
(2)Palpability(X) =1 = Palpability(X);
(3)Paipavility (AB) <Paipability(A) +Paipavitity
ity(B) —Paipavitity(4 N B);

ity(B) _Pe'll'pability(A N B), -

(5) Palpablllty (AC) =1 _Palpablllty(A);
(6)Palpability(AB) SPalpability(A) _Palpability(A n
B);
(»)7) Palpability(A) < Palpability (A)

(8)IfA C B, then Palpability(A) SPalpability(B)
and Paipability(4) < Paipavility (B).

Proof. It is unpretentious

Definition 1-5 Suppose that F: X —
P(X)be a set-valued function. Let Abe an
event 1in the stochastic approximation
spaceS = (X, P). The rough probability ofA,
denoted byP x(A), is given by: P x
(A) =P"P*Y(4),Parpaitity (4))-
Proposition 1.2: Let F: X - P * (X)be a set-
valued function and A be an event in the sto-
chastic approximation space S = (X, P).

(1) If Fhas reflective, then P*P**1%(4) <
P(A) < Papaviliy (4);

(2) If Fhas reflective and transitive proper-
ties, then P*P™"™(F(B)) = Papapility (4)
and Papability (F(A)) = Paipabitity (A);

(3) If 4 is an exact subset of X, then P*PPility
(A) = Pappavitity (A) = P(A)..

Proof. It is unpretentious.
Rough of membership continuous set val-
ued function.

The rough membership function has been de-
fined by equivalence class (Davvaz, 2004). In

© 2021 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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addition, (Lashin et al., 2005) extended the
definition of rough membership function to
topology spaces. Pawlak and Skowron
(Pawlak & Skowron, 1993), introduced the
concept of rough membership functions as a
tool for reasoning with uncertainty.

We introduce the new definition of rough

membership  function using the semi-
continuous function F(x) as:
(x) HFEOINA|
(x) = ool ,F(x) e P(X),x €
X .......... *)
Definition2-1: AcX, closure of Ais

Aand A’ is interior , and A? is boundary.
A is exact if A’ = @, otherwise A is rough.
AisexactiffA =A4".

Example 2-1: consider example 1-1, we
have F(A) = {1, 2}, and F(4A) ==
{1,2,3,5,6},

F(B) = {4}),and F(B) = {34,5,6},

Wecansee, ANB = @0.F(ANB) =0, and
FANB)=0

LetC = {1,2,3}, thenF(C) = {1,2}, and
F(C) = {1,2,3,4,56},AnC = {1,3}.
F(ANnB) ={12}, and F(ANB) =

{1,2,3,5,6}. P-(A/C) =2/2=1, P+(A/C) =5/6,

F(x) _H{in{13y 1 ., F(x)
.uAmc(l) T -1 1 M AmC(z)

_n{asyl 2 _ o F(x) oy _3OIN(L3Y _
{13} ;=L oH Aﬂc(?’){ } 1(3,4}1
1 ” F(x) [{(43n{1,3}|_0
2 Harne (D=5 @y 1 =0
. F(X)( )_l{l 6}0{1 3}' l.
Hanc {16}l 2’
F(X) _lf156)3n{1,3} _1
Hanc (6) 1{1,5,6}| 3
F(x) _IfDinf135) _ 1 F(x)
b (D) == =171 @)
_l{1,3)}n{1,3.5}] _ g _ F(x) _1{391n{1,3.5}
{1,331 L I{ } (3)| 1{3,4}
_ 1 L p(x) 4}n{1,3,5} _0_
2 H ()= 1{43 1 0

. F(x)( 5)= [{1,6}n{1,3,5}| 1
I{ l{)1}6}{| } g
F(x) 156)}n{135})| _2
(6)= 1{1,5,6}I 3
If B = {2,4,6}
M;(X)(l) _|{1)}|r2i'|4‘6}| -0 U F(x) (2)
_1{u3)3n{2,4.6} _ . F(x) _I39in246}l _ 1
1{1,3} @ 0; | (3)= 1{3,4} 2
" F(x) 4}n{2,4.6} _1_
g (D= =1
. F(x)( 5)= [(Lein{2,4.6} _ 1 .
I{ l{)1}6}{| 3 : ’
F(x) 156)}n{2,4.6)| _1
(6)= 1{1,5,6}I 3
NOW, for s AuB=X
F(x) _{Dinx] _ 1 _ F(x)
'LlX (1) |{1}| 1 - 1 9#}( (2)
_lw3ynxl 2 _ 1; F(x)( 3)= 134X _ 2 _
1{1,33 I{Z} I 1{3,4} 2
” F(x) 4inx 1
R |{|{4}}I I I{ 1)} 1|
Tl (o) e L PNy B E)ULL
®) l{1,6} L (6) 1{1,5,6}I

==1

Then we have ,uX =) ,ui(x) + ,uF(x)—6
We conclude the next proposition;

Proposition 2.1
If B is a family of pairwise disjoint subsets of

X then uF(x)(x)—ZAEBuA( (A) for any
x €X.

Proof

F |[F(x)NUpB|
We have ,uugc)( ) = %xnﬁ =
[V{F(x)nA:A€B} F(x)
WAECIOMAEN — 5 e 5 (4).

Remark 2-1: we can define the fuzzy set by
using the equation (¥) A = {(x U A(x) (x))}
Form examplel-1, for LetA = {1,3,5}, we
can defined = {(1,1), (2,1), (3,1)(4,0)(5,1/
2)(6,2/3)}.

However, the rough membership (*) is very
different from rough set theory or Lashin's
rough membership function (Sedghi et al.,
2017).
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Proposition 2-2. LetA € X. The rough mem-

ber function ,ui(x) (x) has the following prop-
erties:

ui(x)(x) =1iffx € F(A);
WP (x) = 0 iff x € (F(A)°.
Proof

If x € F(A); thenx € X | F(x) € A, then
,ui(x)(x) =1.

If ui(x)(x)Z 1,then x € F(A);,

We have x €EF(A)°<Fx) N A

P 1t x) = 0.

Example 2-2: From example 2-1 let X
{1,2,3,4,5,6}, Let4 =
{1,3,5}thenF(4)) = {1,2},and F(4) =
{1,2,3,5,6},

Hi(x)(l) _|{1)}|r2§;3.5}| _ %: 1 ;Hi(x)(z)
_|{1,3|){}1rj§i3.5}| _ % = 1. Hi(x)(3)_|{3,4|){}3rl{};3.5}|
_ % ;Mp(x) ( 4)_|{4}r|1{{41},|3,5}| :% —0
P (5)=|{1,6&rlwﬁ‘1},|3,5}| %;
e =t

Let B = {2,4,6} = thenF(B) =

{4}, and@ = {34,5,6}.

uE® (1) :I{l)}lrgﬁrt.s}l — 0 W9
_|{1.3|){}1rj§i4-6}| _ Mg(x)(3)_|{3.4|){}gzi4-6}l _ %
P 4)=|{4}r|w{iz},l4.6}| _% —1
: “F(x) (S)ZI{LGES,{;}.;}-G}I %;
O a5

We can extend the concepts of rough set ap-
proximations to any subfamily of P(X).

Definition2-2: Let ncP(X), we define the 7 -
upper approximation F(p = {A €
P(B) | F(A) € p} and n-lower approxima-
tion F (1) ={4 € P(X) | F(4) N n # @}.

Preposition 2-3:

F(F(x)) ={F(x) }forallx € X}.
Proof:
We have F(F(x)) =F(x) = F(F(x));
if, then F(A)= F(F(x)) = F(x) = F(F(x))=
F(A) = A .Therefore , F(F(x)) = {F(x) }.

Approximation of continuous set valued
mapping and membership function rough
topology.

We introduce the new definition of rough
membership  function the
continuous function extending the definition
of rough membership function to topology
spaces by (Lashin et al., 2005).

using semi-

T _ {FG)InA|
uatn) = JF(x) € P(X),x €
Xeoii, (*)

Example3-1: let X = {1,2,3,4,5,6} and let
F: X - P(X) where for every xE€
X,F(1) = {1,2,3} = F(2),F(3) = {34} =
F(4),F(5) ={4,5},F(6) = {6}. LetA =
{1,2,3,4},

Then S: =

{{1,2,3},{3,4},{4,5},{6}}, then =
{{1,2,3},{3,4},{4,5}, {6}, {3}, {4} },

We get © = {X,0,{1,2,3},{3,4},{4,5}
,16},{3},{4},{1,2,3,4},{1,2,3,4,5},{1,2,6},
{3,4,5},{3,4,6},{,6},{4,6},{3,4,5,6}}.

T _l{123)3n{1,234) _ 1 _ CTroNlt.
na(1) 1230 -=1 up(2)=1;
T BOIN234 2 T
1a(3) —{ 50 =1 up(9=1
el @SN 23 4 1 g [(630{1,2,3,4)]
5MA(5) |{4,5}| 2 MA(6) |{6}|

0

:I =0 .

LetB = {5,6}, we have ug(1) :—|{1'T§)2}f;{}fl3'6}l
=0 |{;ﬂ%(2)=|0; 15 (3)=0 ;75(4)=0|
T (5)= 06 1, T ()| (EN(56}
JMB(S) 1{4,5| 2 HB(6) It6}]
:I:

ForX

T _l23nx| oy,
'uX(l) |{1,2,3}| 1 MX(Z)a
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I134)}nx| _ g_ T

ux (3)= {HB;M = = 1=ux(4)
_| 45)nX| _ |{6}nXI

i (5) 1{4,5}| 1 ux(6)= {6}l

Proposition 3.1

Suppose that £ is a family of pairwise disjoint
subsets of X then pulg(x) = Y4eppa(A) for
anyx € X.

Proof
The same way of proof in theory Proposition
2.1.

Note that, we can get the interior and closure
of Afrom the family Fof all rclosed sets:
F

= {AJ @r {41516}; {1727576}; {1727376}; {1;2;3;4;5}1

{1,2,4,6},{1,2,3,5,6},{5,6}, {6}, {4,5}, {1,2,6},

{1,2,6},{1,2,5}, {1,2,3},{1,2,4,5},{1.2,3,5},
{1.2}} )
A={123 03,4 03 u{d1=1123.4), A=
Xn{1,2,3,4,51={1,2,3,4,5}

Note that we can get it from rough member-
ship function.

F(A) = {1,2,3,4}, and F(A) = {1,2,3,4,5},
it is clear A is rough from definition 2-1. Al-
so, B(4) # @, then rough.

CONCLUSION

The rough sets theory is considered as a gen-
eralization of the classical sets theory. The
main idea of rough set was built by equiva-
lence relations. Occasionally, an equivalence
is difficult to be obtained in rearward prob-
lems due to vagueness and incompleteness of
human knowledge. We generalized a rough
set theory in continuous functions and substi-
tuted an equivalence class by continuous
functions. Moreover, we introduced a new
definition of rough membership function us-
ing continuous function and discussed several
concepts and properties of rough continuous
set value functions as new results on rough
the continuous function and membership con-
tinuous function. In addition, we extended the

definition of rough membership function to
topology spaces by substituting an equiva-
lence class with continuous functions. Our
result connects rough sets, topology spaces,
fuzzy sets, and semi continuous function. We
believe our result has many applications in
some areas.
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Abstract: The effects of aqueous leaves extract of three types of windbreak trees, Acacia,
Casuarina, and Eucalyptus, were tested at 0, 25, 50, 75, and 100 g.L'1 for their effect on
squash (Cucurbita pepo L.) seed germination and seedling growth. A group of squash seeds
was sown in pots and irrigated with aqueous extract concentrations until the germination
stage, while another group of seeds was maintained for three weeks under the same treatments
until the seedling stage. Treating seeds with aqueous extract of Acacia resulted in a significant
decrease in the percentage of germination (GP) and the germination rate (GR) of the seeds.
The aqueous extract of Eucalyptus also led to a slight decrease in the GR, while no effect was
observed when the aqueous extract of Casuarina was used. Treatment of seedling, on the other
hand, with an aqueous extract of all windbreak types decreased all of the seedling growth pa-
rameters, fresh and dry weight (FW and DW), water content (WC), length of petioles (LP),
number of buds (NB) and number of leaves (NL). The three windbreak trees induced an alle-
lopathic effect on squash seedling growth in particular, more than the squash seed germina-
tion, but at different degrees. Acacia extract resulted in the highest effect, while Eucalyptus
and Casurina resulted in intermediate and low inhibitory effects respectively. In all three
windbreaks, the inhibitory effect of the extract on the seed germination and seedling growth

increased as the extract concentration increased from 0 to 100 g.L'l.

Keywords: Allelopathic; Windbreak Trees; Cucurbita pepo L.; Aqueous Extract.

INTRODUCTION

Competition between plants for moisture, nu-
trients, light by direct means or through an
inhibitory effect on the growth of the other
plants is a common phenomenon in
nature(Tanveer et al., 2010). The inhibitory
effect of one plant over another plant’s
growth depended on the ability of one of the
plants to release allelopathic chemicals that
inhibit the growth of the other plants (Abu-
Romman, 2016; Kluthe et al., 2018). These
allelopathic compounds can be synthesized
by and were found in all parts of the plant
(roots, stem, rhizomes, leaves, fruits, and
seeds (Vijayan, 2015), but the leaves have the
highest contents of the allelopathic com-

pounds (Kumari et al., 2016). The allelopa-
thic compounds come in contact with the oth-
er competing plants by leaching from decom-
posed plant residual, roots perfusion, volati-
lization, plus some other process (Sikolia &
Ayuma, 2018).

The effect on the growth of the other compet-
ing plants is achieved by impending its abil-
ity to absorb water, nutrient, and photosyn-
thesis (Othman et al., 2018). Not only have
more than 100 000 allelopathic compounds
been identified including phenolic acid, hy-
droxamic, alkaloids, quinines, and others
(Othman et al., 2018), but also, each could
affect the growth of the competing plant by
different mechanisms (Kluthe et al., 2018).
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Aqueous extracts of Casuarina trees reduced
the germination rate and decreased the seed-
ling height of pumpkin and eggplant plants
(John et al., 2010) and germination rate,
height, and weight of shoots and roots of
wheat, maize, and sorghum seedlings (Patil &
Hunshal, 2010).

The allelopathic effect of the aqueous extract
of Casuarina was more potent and its effect
increased as the aqueous concentration in-
creased. (Dejam et al., 2014) found that
treatment of eggplant seeds with aqueous ex-
tracts of Eucalyptus trees decreased the per-
centage and rate of germination, plant height,
and plant fresh and dry weight, and the sever-
ity of the effect increased as the concentra-
tion of the aqueous extract increased.
(Espinosa-Garcia et al., 2008) also found that
treatment of melon and squash seeds with
aqueous extract of Eucalyptus decreased the
germination rate of both melon and squash
and the length of the epicotyl, radicle, and
plumule of the watermelon seedlings. (Hegab
et al., 2016) reported that the aqueous extract
of Eucalyptus reduced the water content of
corn plants. (Alshareef & Alaib, 2018) indi-
cated that treatment of cucumber seeds with
the aqueous extract of Acacia trees reduced
the percentage of germination, length of
roots, and the fresh and dry weight of the
shoots of the cucumber seedlings. The reduc-
tion in these parameters was directly propor-
tional to the concentration of the applied
aqueous extract. Aqueous extracts of Acacia
were also found to reduce fresh and dry
weight, plant height, water, chlorophyll, ni-
trogen, and phosphorous content of peas (Al-
Wakeel et al., 2007).

(Hussain et al., 2020)reported that the ad-
verse effect of Acacia aqueous extract on the
leaf protein of lettuce could be due to the tox-
icity of the polyphenols of Acacia. This study
aims to determine the extent of the allelopa-
thy effect of the leaves of Casuarina, Euca-
lyptus, and Acacia trees on the seed germina-
tion and seedling growth of squash.

MATERIALS AND METHODS

Plant material, growth conditions, and
treatments: The experiment was carried out
by cultivating the commercial variety "Alex-
andria F1" of the squash plant (Cucurbita pe-
po L.) in the research station of the Faculty of
Agriculture - University of Benghazi — Libya,
during the summer seasons of 2019 and 2020.
Seeds were sowen in silty clay soil mixed
with sand and compost (1:1:1 vol.) in 3-liter
pots. Soil composition was 1.27% organic
matter, 20% calcium carbonate, pH 7.56, EC
0.98 dSm™', available P 10.4 ppm, and total
N 0.11%.

Squash seeds were sowen in the germination
substrate and irrigated by aqueous extract of
the windbreak tree leaves, Casuarina (Casua-
rina equisetifolia L.), Eucalyptus (Eucalyptus
globulus Labill.), and Acacia (Acacia neriifo-
lia A.Cunn. ex Benth.) at different concentra-
tions of aqueous extract. The aqueous extract
concentrations were prepared by first ground-
ing the dry leaves, then soaking -certain
weights in fresh water according to the re-
quired concentrations (0, 25, 50, 75, and 100
g.L'") for 24 hours at room temperature, and
second, the extract was filtered and used im-
mediately under field conditions for irriga-
tion.

Throughout the experiment, the plants were
fertilized by mixing modified Hoagland Solu-
tion as a complete nutrient solution (NS) with
irrigation water. The full NS contains (in
mmol.L") 5 KNOs;, 5 Ca(NO3),-4H,0, 2
MgSO4‘7H20, 1 KH2P04, 0.02 FGSO4‘7 Hzo;
0.02 Nay- EDTA; 2 H,0; 0.045 H3BO3; 0.01
MnCl,-4 H,0, and (in pmol/L) 0.8 ZnSO4-7
H,0, 0.4 Na,MoO4-2 H,0, and 0.3 CuSO4-5
H,0. Seedlings were grown under a plastic
cover for protection from rain at 14h photo-
period. Photosynthetic active radiation
reached a daytime peak value of 1200
umol.m™.s”', and the temperature and relative
humidity were 29 and 18°C and 39 and 73%
during the day and night periods respectively.
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Irrigation was scheduled according to seed-
ling requirements and the substrate water
holding capacity.

Germination stage measurements: Germi-
nation percentage (GP) was calculated by the
following equation:

__ No.of seeds germinated

GP =

X100

total zeeds

Germination rate (GR) was calculated ac-
cording to the following formula of Bartlett
(1937):
at(a+b)+(a+b+c)+(a+b+c+m)
n(a+b+c+m)

GR =

Where a, b, ¢ are the number of seedlings in
the first, second, and third count, m is the
number of seedlings in the final count, n is
the number of counts.

Vegetative stage measurements: Seedlings
were cut off after three weeks from seed
germination, fresh weight of seedlings (FW)
were measured, then plants were dried for
three days in an oven at 65 °C (until there
was no decrease in weight) for determination
of dry weight (DW) and percentage of water
content (WC). The number of buds (NB) and
leaves (NL) of the seedling were counted,
and the length of petioles (LP) was measured.

Experimental design and statistical analy-
sis: The data represent the mean of two inde-
pendent experiments that were conducted for
two seasons. The experiments layout includ-
ed four replicates for each treatment (each
replicate consist of ten seeds in one pot for
the germination stage and four seedlings in
four pots for vegetative stage measurements).
Factorial experimental 3x5 in a completely
randomized design was used with the treat-
ments of windbreak tree types and aqueous
extract concentrations. Data were subjected
to analysis of variance using a two-way
ANOVA, and means were compared by Dun-
can’s Multiple Range test at probability 0.05
using the SAS GLM procedure (SAS Insti-

tute, Cary, NC).
RESULTS

The results (Figure 1 and 2) showed highly
significant differences among the treatments
for germination measurements of squash
seeds. Aqueous extract of Acacia tree leaves
decreased both GP and GR significantly
compared to control and aqueous extract of
the other windbreak trees. The value of the
GP was not affected by the low concentration
of aqueous extract of the Acacia species (25
g/L), while the value of the GR decreased to
less than half compared to the control treat-
ment and aqueous extract of the other wind-
break trees. The treatment with a 50 g/L con-
centration of aqueous extract of Acacia re-
duced the GP to about half, and the severity
of the effect increased as the aqueous concen-
tration increased. The value of the GR de-
creased to lower levels as the aqueous extract
concentration of Acacia leaves increased. The
GP was not affected by the treatment with
different concentrations of the aqueous ex-
tract of Casuarina and Eucalyptus leaves
while the value of GR decreased significantly
with all concentrations of the aqueous extract
of the Eucalyptus leaves.

@Casuarina OEucalyptus M Acacia N Control
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Figure 1. Effect of types and concentrations of aque-
ous extract of windbreak trees on germination per-
centage (GP) of squash seeds
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Figure 2. Effect of types and concentrations of aque-
ous extract of windbreak trees on germination rate
(GR) of squash seeds

The results presented in Table 1. show a de-
crease in the growth of squash seedlings
treated with different concentrations of aque-
ous extract of leaves from all three windbreak

trees. The FW and DW of squash seedlings
treated with aqueous extract of Eucalyptus
and Acacia leaves decreased significantly
compared to control. In addition, the decrease
in FW and DW was inversely proportional to
the increase in the concentration of the aque-
ous extract of all windbreak types. The higher
the aqueous concentration, the lighter the FW
and DW. On the other hand, at any of the dif-
ferent used concentrations, treatment with
aqueous extract of acacia leaves resulted in
significantly lower NB, NL, LP, and WC
values than the control and the aqueous
leaves extract of the other windbreak trees. In
contrast, at any concentration, the effect of
aqueous extract of Casuarina leaves did not
show at any of the tested concentrations any
significant effect on squash seedling growth.

Table 1. Effect of types and concentrations of aqueous extract of windbreak trees on fresh weight of plants (FW),
dry weight of plants (DW), number of leaves (NL), number of buds (NB), length of petioles (LP) and water con-

tent, (WC) of squash seedlings.

Treatments Measurements
Tree Extra. FwW DW NB NL LP WC
Type Conc. g/L g/p. g/p. bud Leaf Cm %
Con. 0 7.40° 0.60° 5.50° 5.00° 8.70° 91.9°
25 7.68° 0.68° 5.50° 5.00° 8.25% 91.2°
Cas 50 7.182 0.582 5.33° s.oofb 8.0852 92.8°
' 75 5.88 0.45 5.50° 4.25° 7.88° 92.0°
100 5.63° 0.40° 5.25° 433" 7.60° 92.6°
25 5.28° 0.44° 5.20° 420 7.40% 91.7°
Euc 50 4.94° 0.38" 5.60° 4.20% 6.58° 92.3°
: 75 3.50° 0.28° 4.80% 3.80 5.52¢ 91.9°
100 2.98° 0.25° 4.00 3.50% 4.98% 91.4°
25 3.04°¢ 0.25¢ 3.14¢ 3.14¢ 4.83% 91.0°
- 50 2.842 0.24°d 2.60; 3.00°d 4.10;f 88.8°
. 75 1.70 0.20° 0.80 2.50° 3.40' 88.1%
100 1.26¢ 0.13¢ 0.50¢ 2.00¢ 2.46% 86.4°
Con. (Control), Cas. (Casuarina), Euc. (Eu- DISCUSSION

calyptus), Aca. (Acacia). Each value repre-
sents the mean values of two independent ex-
periments, four replicates for each experi-
ment. Means followed by the same letter in
each column are not significantly different by
Duncan's multiple range test at 5% level.

The aqueous extract of Acacia leaves induced
a very high significant effect in all growth
and development stages of squash seedlings
than the other aqueous extract of the other
windbreaks trees (Figure 1 and Table 1). On
the contrary, the growth and the developmen-
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tal stages of squash seedlings were not af-
fected by the aqueous extract of Casuarina.
The results obtained by treating with Casua-
rina extract was not different from the results
of control treatment. Although the current
study’s results using the squash plant indicat-
ed the absence of allelopathic effect of Casu-
arina windbreak trees on squash seedlings,
others have reported an allelopathic effect
when tested with other plants (Dejam et al.,
2014; Patil & Hunshal, 2010). It can be said
that the acacia was the only tree that had a
very strong allelopathic effect on squash
germination and seedling growth. Using dif-
ferent crops, similar findings of strong Aca-
cia allelopathic effects were reported (Al-
Wakeel et al., 2007; Alshareef & Alaib,
2018).

Being that Acacia aqueous extract was more
inhibitory than the aqueous extract of Casua-
rina and Eucalyptus on squash seedling
growth, it could be attributed to the differ-
ence in components of their aqueous extracts
and to the mechanism by which these three
windbreak trees induced their allelopathic
effect in the competing neighboring plant
species to compete with for nutrients and wa-
ter. The difference could also be attributed to
the nature of the squash seeds and seedling
responses to the allelopathic factors produced
by the different windbreak trees (John et al.,
2010).

Increasing the inhibitory effect of Acacia ex-
tract on the squash germination and seedling
growth as the aqueous concentration in-
creased indicated that the amount of allelopa-
thic compound of the extract increased if
more leaves were used for aqueous extraction
(Choudhari et al., 2019). The allelopathic ef-
fect of the aqueous extracts of Casuarina and
Eucalyptus trees depended on the aqueous
concentration. Only a higher concentration of
the aqueous resulted in significant reduction
in the growth of squash seedlings. On the
contrary, the effect of Acacia aqueous extract
was not limited to higher aqueous extract

concentrations. At any concentration, Acacia
aqueous extract resulted in a marked reduc-
tion in germination and growth of squash.
The Acacia aqueous extract effect on squash
was consistent with its reported effect on oth-
er vegetable crops (Gonzalez et al., 1995).
Windbreaks are usually used in many vegeta-
ble farms and the type of windbreak should
be selected based on its allelopathic effect on
the type of vegetable crops being grown. The
results of the current study indicated that
Acacia is not a proper windbreak for squash
farms, and if used, it should be placed at a
proper distance away from the squash area.
The allelopathic effect of aqueous extract of
Casuarina and Eucalyptus trees depended on
the stage of squash growth. While Casuarina
had no significant effect on both of germina-
tion percentage, germination rate, and seed-
ling growth, Eucalyptus had no effect on
germination percentage (Figure 1) but in-
duced a significant effect on germination rate
(Figure 2) and seedling growth (Table 1).
Germinated seeds of squash may have a
higher ability to tolerate the allelopathic ef-
fect more than the growing seedling of
squash. John et al. (2010) mention that the
increase in the inhibitory effect of the extract
as the aqueous extract concentration in-
creased could be attributed to an increase of
allelopathic substance in the aqueous extract.

CONCLUSION

The allelopathic effect of the aqueous ex-
tracts of the leaves of Casuarina, Eucalyptus
and Acacia trees on the squash germination
and seedling growth depended on the growth
stage and the aqueous extract concentration.
At any concentration, Acacia aqueous extract
resulted in a lower seed germination percent-
age and rate (GP and GR), and the inhibitory
effect of aqueous extract increased as the
concentration increased. On the contrary, the
aqueous extract of the leaves of the Casuarina
trees induced no effect on both parameters of
seed germination. The effect of aqueous ex-
tract of Eucalyptus, on the other hand, was
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intermediate between the strong effect of
Acacia and none effect of Casuarina. In gen-
eral, the allelopathic effect of all trees in-
creased as the aqueous concentration in-
creased, specifically when applied during the
squash seedling stage. Acacia aqueous extract
remained effective as it was during seed ger-
mination and the effect of Eucalyptus and
Casuarina become more pronounced than it
was during seed germination.
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¢(2006¢ g g2all g g2 gall) Cgmill (o i1 Sl2e

i glall 3 5 e 5l 4l X capall Lok Jextiv s
. (Morton & Liu, &shill ) i 5e allastiad o3 131 dakadil)

5 el Ay al sl ST e (e 2205 1998)
(2009 ¢ 475 Jac) gl Jaludl e less
el s plaialy Gasy o b Gugidladl Gia Y ) kg
bl sl 8 @ LY e il Jd .
g b slaall 3dalia 5 Aol 3 dlhaiay 4y aall
bl OS5 cagind Al 5l ol sda el
3axgall 1515 cledags o sullaid) o) 5
Ayl ) ddhie (8 Lgie al AL

Eayd) kg I gal

e Ayl dine a8 clinl) geag Al Al dihis
i3 3 3em 1l oy aiig cdamsiall Jadl Jaba casia
sy «Jsh Jhd Gn adiy o 1JS5) Adlide Gy b
(B—&12 45 24.3 Y532 42 45.8) ya,—
&8 &s .Global position system(Gps) alaaiuly
Sl aars el a ool Jaludl b Al ol o e
OS il ulll Jalully Gy aall ¢ Ll gill Jalil rasdl)

A £ L) gl e

10 Z8liuay aryy cdiaadl S e (38 ol tadlaaga (bl
Azl e A S e il g IS Ay aual) 20lal)
&Y ALY cllakall (e ddlise g sl 43 g 550 da g

Akl [ ghall ) gl e daal) 2gag

5.11 Y s 3l dnaad) S ye Jladi oy 143 ¢l
elakall 4o g (adi e 5 e Rl a8
JSy e s—idladl () s 4 Jd i LaS B iS5 ¢ uadl)
e dland) JuiinY Gy i Uje g0y cl

Aals 4a el g s Ay gl )

ssiwdl ol g lall e aad) sl
e (Lewis & Bowman, 1975) 4 )2 L (allall
G o AL Gal) A Sl 8 bl sall sl il
On A Jsa (Hobday, 1995) 4l oy ¢ L sulladl)
led lamy ) 2kl gl 8 ) gaY) il g camad) aan
Jleriud e sase bl o Lad a6 WS o guatladl)
Al sl o dabide 3hlie b Cglill | h5e o silh
4l 0 Lads . (Rivera Ingraham, et. al., 2011)
5 90U AL <) ol il Js—a (Fernandez, 2016)
o sl ol Y da ol gadl) Al 5 Al
Jal sy (s glladl g1 68 2aas o Alsaiil) il
Gllakall g1 s G Gaedl) 3l Joa Al 50 Lgbe gyl
dalw ol 5 cadll @hlia (& (ugillad) 5 iy )
Lai s «(Magda & Ahmed, 2013) syl Jual
& Al a1 (Zoltan & Haris, 2015) 4w s
A oy Ayl e sl e sl Jalad)
o s—illadl Al e (2017 co5,a1 5 5 Daall)
(bl s—3lL el 5 cad) ddhis i Patella caerulea

a5 ¢ e A ihid Jadll Jaludl 3 3y Al
8 5AY) Gl (g cauall aaa G AL A o
&) yne 4_tshia 4 Patella caerulea syl
35y el 2y (2018 (yuals s Saal)
D sl A8 8 (e g g5 b dadil) Cilign S g s
(isell s prall) alil shay 3y auall r bl gl (e Canea
p—ibidll ol Sl sa ) a2 355 (1986
Sedigh, ) Loull sl dal 5l 8 (padll clyilay)
lda wd sl b Lansa g il 504 (1989
b s (Contrasimex, 1977 ; Sogreah, 1977)

could mla s A jeae t okl gl 38

oadly A0 Al 3 S 5 Gesillad) o sials
PR JJ\_AAA J_:Si O—a .\.E‘Ls.\“ A X & REN
Jias sed (Magda & Ahmed, 2013) s 5 sl
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pnd Joza () Cuds g cpandl gy adgall a8 A €438 5
gle il (a jad ¢dy gl 5l aglall A4S () gl Gl
LG_M. 0 g

33 aall Gl il el (and o5 1y i) A )
g1 51 oyl Gaia (ye KB A gl dusaell Jlanialy
(Eisenberg, 3_is al el Jlaat Ll
cLa¥ Esay S e 1981)(Zenetos, et. al., 2003)
t V) e Gl @lli g gol ) saliy Ay pad
e daa ) il ¢ daaall (e uall AR e
¢ ditindls 5 A g1y cclladall 8 Aliad) Gl sal
O 1die A el cliiall pen Jiad 23 Gl ey
-5 el Ciledall g clgd daa LAl Gy bl 5 cAdaal)

A | N
C

SPSS  dslaayl da jall aladinl & 1 Alasl) Julasl
chi I8 aje JLEa) aladinl o ccliball Jidas  8V25
Ghlie b Gusilhadl o) gl 2gag A LaY ¢square
one-way ala¥l ol all Jidas st LS el al)
Cun (e cusullhad) sl om BaLA) LasY (ANOVA
O A sizall (395l daaily L Al jall pkal gl B easa g
Least alaaiwly il ol shlie 8¢l asag

. e 3 B3 Significance Difference (LSD)

Azl K] @Uﬂs

Patella guia ) it ) o o Gy pmadl 00
iy e o ee il | (Gastropoda: Patellidae)
e by dgilagy A il ol sdll Cleding
() Al Ll e Gl gl s ) e s
z~—u .(Raffaelli & Hawkins, 1996) ,>—ll;
B it haall e cllalall ety (e sidla
& by calalil) 2l Lal) ey geb el e
el 3 Adaall uele 5321 | ki el slall ¢ 0

S 11.8 Mo dnaall X e e 2w tdjhall
5 e A bty adiyg s i Jalid lang ol
adan oo tellaal 4y a5 cdansie 4nd il e
£ 3 e dal sl cugallal) o) i Adeal lya Ul

& sidall

saiddlag Vo L) 5o mua (bl iy oS
sl g e 536 ) el

Vs L Lg Auadl S 5e oo any 10 e
580l dad) oo samy Jalal) 13 aai oS 27.11
aly ey csohua s lae ST Loyl ocoshll

e Culiadll owd ) aniie

Ly el ki oy jal) alll Jalodl 380 jam s (1) 25
EETIEN

Al )l ahliad DA eed Cual sagilasal Al
GlE Y 32019 diyd Y 20186 e Ledl s
Jabi () g uadd 4l 2a gl die 58l e oS 3
oos—ulladl gls 1 e oy aall e yla Lag gl )
dS by (A sdiall paadl 38 jlay Glial) Cimes 33 5a 5l
Cimiag . O genll g 30 (0S) Fpas 3100 Aladiuly &8 all
lialeg e aall sle L dala ) (A8 8 adse JS clie
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e ald iy Abaall oA mlaud) KA 5 slay
S dandl g caliiie JSy Aatldl) 5 AsSlall dasY) 4
Go—ad ) 738 sus 8 sl sles ¥ ddaall

(3 J88) (1995 ¢ jias Jlae ¢ 2006 (55 AT

W%IlWT{HIlI[III@IY i [Il il 'ﬁﬁli'lj“ﬂll W} i‘\i\\\M‘l \\\Mﬂ“\l

(3) du&

Patella caerulea (Linnacus 1758) .

Patella aspera ( Roding 1798) &G g il Ciay
douled i8aa 855 Azorean limpet 4l ZLE ausY)
a i o laY) s de ganay dlnee Gl ga @D dadaie
iz OB e Aduall Gl Al e adi Al Aadaiia)
1N ST sa L i day i saay Gyl Al il
da il el el s i e g g Cas ol L

Je—i dale J }Ja e Macaronesian _Ja g |

& <y ((Weber & Hawkins, 2005) L 8 e
Jled (I s il csin e ¢l Jandd) (35 Jlas

(Sanna et. al., 4wl Ja)sudl g Lildayd g Ly 3 @ e

(4 U<) 2012) -

N HH[H!'II'h'lfll'lﬂll lll]i""h‘t]l I"Il‘u]'xll "'gl“"“

Patella aspera ( Roding 1798) . (4) Js&

O e 5 Gugiallall iy @lliyy el lladall i e
() asaa Cpn Ad il il o JulS Casl)
il cela 13g) (Magda & Ahmed, 2013) sl s
Aapnid) g1 ) Cm g, W el ¢ giallal A
(bl 8 e leaa Gmaa Al Patellidae dlile cuas
o iaY) @l e aal ) il clia g cdd all dilaie

IS culS a5 (A

patella rustic (Linnaeus 1758) Js¥ & sill ciuagg
Alal) A all Sy 15 Al Aad b kg i dbaal
Bondi e 4 iiBa ol i w ody pedall Aalill (e ASan
ol okl gl e 8 2a g0 ((Joao& Natal, 2006)
) Ll se e oadlaY) Jasmal) (558 Jladiy cdass sial
& 0 g dag ¢« (Pedro, et. al., 2010) Luisé gin
Aralall Slall g el pall IS 8 Al Jal sud)
(bl 5 ¢ omadll t ) gty A ad) elal) Cisay S
Lol 48 ) poal o Gl g a8 185 A5 s

.(24%5) (Contrasimex, 1977)

Patella rustic (Linnaeus 1758) .(2) Js&

Patella caerulea (Linnaeus L3 g il Chuay

1758)
J—g «Mediterranean  Limpet 43 &Ll o)
il 10-8 2msr 5aab cpliall 5,58 Aaia ddaay
pra B Aelad lla 20 Mgy ASla Ay o a (B
S5 o iy 450 A8y ¢l Lginy ole aa ) ddade
O3S 3 dny il Alal s ad bl s )
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Jd 4w o 2P rustica 5<% 16 il aspera
(T089)% 14 cals

e
HP. caervien

WP aspena
WP rursca

3l (ol sl ol 50 3(7) g

P. <l ddie 101 el e 8 le pa 1 hLE W
P. aspera g s—ill Ll %69 4 1Y) caerulea
P. rustica g sl 3sa g alaadl pa ¢ % 31 aipws cwilS

(1 Jdsas ¢ 8 ds)

12
WP, conriea
WP sspers

Olopaa by usillall ol w5530 L (8) S

Cosiladl 15l sa s das Cum e GhLA o & Jle (1)d s>

P Al 7kl 5

¢! oYl
value g e Clopa phdl Al Al
0.028 %39 %69 %70 %55 %59 P.caerulea
0.059 %28 %31 %16 %27 %38 P.aspera
0.000 %33 %0 %14 %18 %3  P.rustica

L il 8 el Al Ll fkal o b Alasd g5
e s s—illadl (e B2l g1 5T A 2 g gy ila Can
IS alaagas s 80 S culs Patellidae dble
A o) o) L Jals dAe 160 S & sanal
Patella caerulea g s—ll iy ol culS (s gillal
Jalis «%38 Patella aspera g ¢ Jau Laiw %59

(5055 %3 & s Patella rustica g s

e

HIP. caerulea

WP. aspera
WP rustica

g p by G gidladl ol 5 gil) L (5)JSA

e 220 2ae Al GLL&@&\,&\ oadi calads WS
¢ sl W %55 P .caerulea g sill dus Jlef culss
P. rustica g s Jadu g %27 4w ci\S P, aspera

(6022)%18 s

=
WP caeriiea

WP aspera
WP, russca

Ay p by osillall il a5 L (6)JS

@S e 100 Gl Jeald o jhaal £ Ll L
P. & sl Ly %70 P. caerulea ¢ sl e dpl
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Mean & sa

oax
:1 ! .
P P apirs P nsscs
2

=

Ll Bhlie ol ) g g Lo sie .(10) JS&

&\}_‘f\ Q_At,_squ\_\._c‘\ bu gl G 4 ad) G
g 4l gl i all p okl b g gall usiallad)
Ghlie 3 sl o) gl Cp dilias) AV 3 558
sl alaaiili g F=6.180 4ads « P=0.016 2
cloal S 3yl of il LSD (s sine 38 i
Al dihia 8 lasay SSYI 68 P caerulea g s
P. rustica g sl b1 aly P. aspera g sl 4 &
sy ¢ 3ladl o P caerulea g il S5 (10 JS3)
(Bannister, tw sl ;o 8 le sb el o) S
(i bls S A g g S dnw 8 oo dla (IS¢ 1975)

lacle p bl s il asan on cilS Gy il o il LS
oda 3gai Lay ) ¢y gina (35 8l (S5 Al e a5 ¢ yhadl)
Al dagde ) dihie JS) 6 Y1 aga g b cldliaY)
e L)y Gusilhill () G e gald) b Gy ()
el Ahaia) ) all g el Bl e A oagay sy
s ¢ Sl oslaly Gualll i ey (lally ccdsal)
Ol ¢ol umal) Callakll 2gng led S A oSLY
O g—2ls g5 g5 cOsSull ol e JLEA) 5 (duaal)
Boloa da gl ) (e dleadl (e le 53 ey a5 (il
el 8 dan 5l LS slall b i) il cdana
S i O g sa s Al als Gadilg ol gl
doas e Y sl diaa e 55 e i

OGS e 76 S & jua bl clial) )

P. ¢l W ¢ P. caerulea g sl % 39 i el

4 wi CulS P.orustica g il Laiw ¢ % 28 aspera
(94%5) % 33

1T
WP, cosrien

WP rustica

Ll e bl Gusidlall ol 054l L (9)Jsd

onP. caerulea g s asa s A of Gl sl zua
(1 Jsaa) P=0.028 dysime cuilS Al jall Jae shaliall
ke & 5 5 Ly g sl 138 28’5 Cus « DF=4
— Ll &8 ¢ Ay e Conll il la a9 €2 yhadl)
iy Ay lie i) alS Cus Al g cpilaaga il
O LS LB jaa dihaie b il g ol 13 3 ga sl A Ji
e ilS A ) 3hlie o P.oaspera g 55 2sa s A
P. g5 535253 g« DF=4 ¢ P=0.059 4, 5ixs
«DF=4 « P=0.000 4 swa culS ghlidl oy rustica
A ghic 8 culS g gl 13 dsa ) A ST of Las gl
Gl G oy dadl g Al dhie Lob & ) jua
ol g sl 13gd A il 5 a0 sa Aidaia Laly o5 Ay i
[ N YRR S W RUNNTIS PR H AP

(10 Js3)

CCBY-NC 4.0 Lela) g Liall din) (a5 Js b con e 4n 355 g ¢ siball gl Auslpud JUi 138 gm0 5il3all) il3all 20210

ISSIN: online 2617-2186 print 2617-2178



2021 «243-231 :(3) 36 psbell_lisall dlas

Po ALSzlas L) Sle (68 08 el mhass
daliae (S & 0259 o il Jlaal) &5 (a9 TUSTICA
s sie pal aal) mhau sl s Aa o as il
@il of cus LS. (da Silva Freitas, 2020) ¢ 5
il 8o dl ol a dgaig ¢ phal gl maen G Ay gine S
Ol Al Al Caghall Arda () aa 5 La
A abaal) Al ol gad) e daedl el 5 o ) (e
Aalin ) Ldg ok caedd clipeadll Jald 8 claa )
Aalide 7 L) g b o sl 31 el aw il e el
JS s . (Femando, et. al., 2006 ; Lara, 2012)
tobl il gl aems gl s00 A ie sl Gle
0o el iy #1581 any 2 gm0 @ jaa S ((1085)
sia s a8y e Lsls s ol ¢ gAY
Al pdie CilS ppenil) A3k of ) Al @Y
5ooad As 0 of WS Ly siaadl 3l s3a iaay il
coosithad) o gl s e 55 del gad) aal e e
el ) Bt ) ) e asialladl ayg ¢ 4S5k
(da Silva i s ol ediaall 8 Llge Gin 150
(2 Js»s)Freitas, 2020)

o Al g s asas A e ) Lo Al oa cliagi
o8 il g Patella nigra da Costa,1771 (u gulkadl)
&1 s s Patellidae Alell iy Y Caiiay il 3
& ((UNEP.,1995) dakaie cuwa (il 3L 323gall
bl ¢ hls laele Zudall (bl s JS b eagag Jan ]
(Cymbula safiana La marck,1819) auby < a5«
Baygall E\HS{‘ O— Lls a5 Cymbula (s &
ol g gl 13a . (Espinosa, et.al., 2011) (al YL
A ihie b a gy« L) Jlad dala dsb e aa
Il a Lanals dal g doba e ¢l daa
L ) 13 ¢ (Rivera-Ingraham, et.al., 2011)
ol e ALl Bl ) 6 e i oS

. Jaws giall

B 8 esidhaill (o ga g 3 de s S Qlladal)
s 3sa s Liad Jaa gly ¢ daal y jaall o o sl
Al Ll s b egidlall e s ) gl
138 Y Layy 630 pua ohald & A 08 2ay ol LS
e SV psihall ad Ji L 4l g il
il 5 eldaaM K6 4d WS «(Antine, 1968) Ja_ll
L Loy tlansn 5 il (ol (35S an 5 dlacl
Adladll CilSa (any 2sa ol 6ol Lm e glalid) S
g s gillad) ga g (A N Sliias) Jadill S5 aliass
Basall | g addiin g csoall sl aia ) Laga | e
il 8 Ay gumal) gLl g ¢palaall SISk Ayl
(Sara, et.al., 2019 ; Pérez, et. al., 2019 ; )
—3 5K aa g cundl 130 Reguera, et. al., 2018)

.(Abuissa et.al., 2005) 45 slall 2 jall (L g5

seadaasa el S P. aspera g sill Ayl U
Pogsillamygeaydadl b b 8L gl 5 el
g1 380 o lasly Ulyssiponensis = aspera
Ly n Uil ey Cus cile opatll b Ay sana
DAY Gesillall g6 ae a5 Gl e Dl
naa 13 gly faal dhie e il o Jall Gl
Fischer-) da—u il sl aa) ol o oas
¢« (1993Piette,1938; Evans, 1953; Sella, et. al.,
O Ragine S 3l of g il 13 L cas il
Boo—dll uilS Llasga oAby bl laele (k) gll) auea
¢ bl sae ) dxal CHlBWAY) oda Jal Ay sina e
O UL EG I P BT IR P

Ly ¢l pma (hli 3P rustica g sill aga g alandl
fokl o) 8 (al ENL saneal) ¢ ) ) ST e 4

(Espinosa and L wgil , adld y jall 4 5.l
Aol bl sl AL Beasag a2 . (Ozawa, 2006
(Bl st G Asina Bosh s O sl s ¢ 5 AY)
o da o ) G Ll ey (5 5m Ly g il 13
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A KT A alell A daal) Ll (&) jae ddhaidd
392 =370 ¢ abudl 23all ¥ aladll Ay il

(dane A akalh (e 5 U caaal e dill (g Dlaal)
aane sleul g dane aal 5 (A2 g S
pa—s sa—all aaa cp 4D L(2018)
i) dilie & u sl 3 gAY el
¢ A pae dihie (B4 Al fdal iy el
- al Jo¥) ol Ay gl AT dualal) Aladl)

339 ~332 G yikal

A0 .(2006) & o g sl ez Ly i (o gl
) Gl ol Adailae 3 a8l gl ) ol Gandd iy
Lpudlll drdls _ aglal) 3K L (Lfiwale da gkl

3o @l

.o ‘ﬁh'“ Ne ¢ su‘m\a ¢.) sJLu: o oep ‘Lﬁ_)‘d““
Js—h e b il clysa ) Al s .(20006)

AT e s

35—25.(1986) ) .g (el o) F o adll
8 e p s 8 il g S5
O Apaall fhl gl e Cmen usiillal)
Gl oo and o siabe dag bl )ik
Thom el e s _

Ay Al Al jall L (1995) ca ¢ jia ) ¢ lae
Aag,kl) 480U L hls 8 Al gall e lal
Cro—i8 A ada (Al La gl (8 iiwala

. 28-27 s

(A A o (2009) T oM E A o)l
Patella aa gl iy 55 )1 & il dunslsmsg
sl il ghlia (as A caerulea

sV o Gy will A a g Al ) o3a il e g
osin padd (Al cldall JS 36 (g siallall 53 g sall
f Jai ol 49 Cus ¢ Patellidae Able G o sidladl
ds—h e sl agle Jaly J8 (e dpdiieal il )0
Gl e i<l Y dalay ged cdunlll Jal gl

cbad all

P. rustica L Jda—u a0l 4 jal) Al ¢ L) 0 L(2) Jgan
(Sogreah, 1977)

(bl pall alias (8L
Al dahaie (ol ol s o5 & il
Ll
Al ol sa r . us Patella
e~ s 8388 rustica = P.
5 ekl 48 ,4(Contrasimex, ferruginea
) yua 1977 ;UNEP.,1995)

Jsh e onutladl g1 Alals A,y Cnill agg
Jal sl & 5aga sl &) ¥ IS A el ¢ el Jalud)
) it A AN el ) Ay ) LS gl

- Al ddiay clysd g clguads A )

Al 9 Sl

QU R PR . PR
ey eoial ) e Jaall 13a Sl 6 aala
s A5 ool ) ZOa Hgsall Sl
Sl e A el sl aY) Gisay Soa 250 s
-l &l geal

o—= d

&l

ca.é}J)S}gi (dena s laud ¢ sdaal) ¢ deal ) cggfj.k;l\

s e A aglen (2017) c2ana a1 s
2l dihia 8 Patella caerulea _usidhl

bl Jaludl s 3y jaall (b il 5l
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Abstract: The study aimed to identify and describe the genus Patella spread on the southern
coast of the Mediterranean Sea along the coast of Libya, and their species on the rocky shores
of the western coast of Libya. Accordingly, five trips were made to the beaches at (Godaem,
Dila “Zawia Al Madina”, Al Mutarad, Sorman, and Sabratha) from December 2018 to April
2019. Samples were collected randomly by hand and samples were grouped and classified
following the reference of classification. Accordingly, the results revealed the identification
of three genera of Patella; including one that is threatened with extinction, according to the
UNEP organization. In terms of its presence, the species Patella caerulea was recorded in all
the studied beaches. This is due to its ability to withstand seasonal fluctuations. The species
Patella rustica was recorded in abundance in the coasts of the regions of Goddam and Dela,
and it was less present on the shore of Sabratha. This species is considered as one of the most
endangered marine invertebrate species on the western rocky shores of the Mediterranean Sea
on the coast of Libya.
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Abstract: Acacia saligna is an invasive species and abnormally distribution outside its native
habitat. This leads to an imbalance in the diversity of local species plants and crops because of
marked spread in Al- Jabal Al-Akhdar region. The study was aimed to examine the negative
effects of aqueous extracts of Acacia saligna leaves, bark, and seeds at a concentration of (10,
20, 40, and 60%) on the germination of wheat and barley seeds. The results illustrated that there
were highly significant differences in germination percentage reduction. Also, the results of the
seed extracts showed a greater inhibitory rate compared to the leaves and bark extracts. It was
also noted that all extracts with their concentrations led to a reduction in the root and shoot
lengths of both plants. The 60% concentration was the most toxic in inhibiting all the studied
traits. The wheat plant is the most sensitive to aqueous extracts.
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