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ABSTRACT

(The experiment was carried out during the period from the cultivation of seeds on 21-2-2017 to 10-4-2018
where the seeds of Acacia arabica Lam. Seeds were planted inside the lath-house at the Faculty of Agriculture-
University of Kerbala in Husseiniya district, Karbala, Iraq to examine the effect of proline acid (0, 75, and
150 mg.L-1) and salicylic acid (0, 50 and 100 mg.L-1) on this plant under water stress. The results showed that
spraying the seedlings with proline at concentration of 150 mg.L-1  increased the relative moisture content
and the total chlorophyll content in leaves with an increase ratio of (7.15 and 30.76%) respectively compared
to the control treatment. The treatment of seedling with salicylic at concentration of 100 mg.L-1 of had a
significant impact on all studied traits compared to the control treatment. The results also revealed the
superiority of the interaction treatment between proline at a concentration of 150 mg.L-1 and salicylic at
concentration of 100 mg.L-1 in all studied traits relatively to the control treatment. Foliar spraying of organic
acids could be a relief treatment to maintain the growth and development of plants  under environmental
stresses particularly at the early stages of growing and flowering)

Key words : Acacia arabica, Salicylic acid, Water stress proline

Introduction

Acacia species is floral and dicotyledonous plant
belong to the legume class. The Acacia genus con-
tains about 1300 plant species of which 960 are na-
tive to Australia and the rest are distributed around
temperate-warm regions in the northern and south-
ern hemispheres (Farzana et al., 2014).

The Arabic acacia tree (Acacia arabica Lam.)is
medium-sized trees and native to Africa and Asia
with dark stems, long white thorns, and evergreen
leaves. Its Yellow flowers appear in the spring and
summer, and will be ended with horny fruits. It is

often planted in  shade on the sides of agricultural
roads, sides of streams and rivers. Ithas the ability to
tolerate drought to some extent and grow in sandy,
salty and stony land. It is propagated with seeds
(Rajvaidhya et al., 2012).

Water stress is one of the most important types of
environmental stresses that occur when soil water is
low due to lack of rain or when the loss of water by
transpirationis superior to the absorption of water
by the roots, so drought is a major abiotic factors
that affect the reduction of plant productivity
around the world and causes significant agricul-
tural losses especially in arid and semi-arid areas

ASUS
Highlight



Eco. Env. & Cons. 26 (1) : 2020; pp. (47-54)
Copyright@ EM International
ISSN 0971–765X

*Corresponding author’s email: sifi_k23@yahoo.fr; karima.sifi@univ-annaba.dz

Biomarkers response in the snail Cornu aspersum
(Gastropoda, Helicidae) used as bioindicator of soil
pollution in extreme Northeast of Algeria
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ABSTRACT

Our study aims to use the snail Cornu aspersum as bioindicator species to biomonitoring soil quality in
northeast of Algeria through measurement of the seasonal activities of three biomarkers, glutathione S-
transferase, acetylcholinesterase and metallothioneins. C. aspersum were collected seasonally during the
year 2016, at four sites located in the extreme northeast of Algeria. El Hadjar, site exposed to industrial
wastes; the sites of El Tarf and Bouteldja subjected to urban and agricultural pollution; and El Kala, located
in a protected park, chosen as a witness site. An inhibition of acetylcholinesterase and an increase of both
glutathione S-transferase and metallothioneins were observed in samples collected from El Hadjar, El Tarf
and Bouteldja as compared to El Kala. In addition, a significant seasonal effect was observed in spring and
summer as compared to autumn and winter. This work reveal that C. aspersum can be used as a suitable
bioindicator species for biomonitoring soil quality in northeast of Algeria who was related to sources of
exposition to pollution.

Key words : Snail, Cornu aspersum, Biomonitoring, Biomarker, Soil, Pollution

Introduction

Intensive use of pesticides in agriculture, urban
wastes, rapid industrialization and increasing ve-
hicular traffic have produced an increase of soil pol-
lution (Mleiki et al., 2017). This pollution pose risks
and hazards to ecosystems and human health
through the contamination of ground water, as well
as reducing the use of agricultural land (Roma et al.,
2017). That’s why these last years, scientific research
and international agencies increasing interest for
soil pollution monitoring and assessment (Mariet et
al., 2017; Sturba et al., 2018).

The extreme Northeast of Algeria is one of the
most important urban, industrial, agricultural and
tourist areas including El Tarf city, a very important

agricultural area and Annaba city, the fourth great-
est city in Algeria, shelter several major industries
including those production phosphoric fertilizers
(Fertial), pesticides (Asmidal), metallic construction
(Ferovial) and one of the greatest steel complex of
Africa (ArcelorMittal). Theses agricultural and in-
dustrial activities have generated an important con-
tamination of aquatic and terrestrial areas especially
metal contamination previously highlighted by
other studies (Larba and Soltani, 2014; Belabed et al.,
2017; Drif et al., 2019; Sifi and Soltani, 2019).

For terrestrial ecosystem, pulmonate gastropod
mollusks, have been considered efficient sentinels to
evaluate soil contamination (Kowalczyk-Pecka et al.,
2018). Among them, snail Cornu aspersum (syn. He-
lix aspersa) present several characteristics provide
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