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 
Abstract—The phytotoxicity of heavy metals can be expressed 

on roots and visible part of plants and is characterized by molecular 
and metabolic answers at various levels of organization of the whole 
plant. The present study was undertaken on two varieties of broad 
bean Vicia faba (Sidi Aïch and Super Aguadulce). The device was 
mounted on a substrate prepared by mixing sand, soil and compost, 
the substrate was artificially contaminated with three doses of lead 
nitrate [Pb(NO3)2] 0, 500 and 1000 ppm. Our objective is to follow 
the behavior of plant opposite the stress by evaluating the 
physiological parameters. The results reveal a reduction in the 
parameters of the productivity (chlorophyll and proteins production) 
with an increase in the osmoregulators (soluble sugars and 
proline).These results show that the production of broad bean is 
strongly modified by the disturbance of its internal physiology under 
lead exposure. 

 
Keywords—Broad bean, lead, stress, physiological parameters, 

phytotoxicity. 

I. INTRODUCTION 

NE of the main issues in environment is the lead 
contamination of the atmosphere, water and the soils. 

This metal cannot be biodegrade and persists in the 
environment for long periods. To concede like physiologically 
nonuseful [1], lead is potentially toxic for the living 
organisms, and it can induce a degradation of the biological 
activity [2], the plants and water quality, even with weak 
concentration. It leads to the inhibition of germination and the 
root elongation, also; it leads to the reduction in the production 
of biomass and the photosynthetic activity, inducing a delay of 
growth, a drop of production and with damage on the external 
morphological level [3]-[6]. The various tests performed in the 
present work, focuses on the estimation of the effects of lead 
on the physiological behavior of two varieties of broad bean at 
various developmental stages. 

II. MATERIALS AND METHOD 

A.  Preparation of the Substrate 

The substrate is prepared based on a mixture of sand, soil 
and compost in proportion of (8-3-1).The soil has been taken 
from the farm of the university of Tiaret on a piece in fallow 
for several years, it was taken from a 30 cm depth in order to 
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avoid any possible atmospheric lead contamination, the 
ground dried with the free air is filtered by a sieve of 2 mm. 
The substrate is put in cylinders out of PVC of 900 mm height 
and 110 mm diameter. Each cylinder is closed in its basal side 
by fabric filter of 1 mm diameter of the pores. A sample of the 
soil is analyzed to determine these physicochemical properties 
(Table I). These analyzes were carried out at the regional 
laboratory of the National Institute of the Soils and the 
Irrigation and Drainage of Ksar Chellala-Tiaret, Algeria. 

 
TABLE I 

PHYSICOCHEMICAL PROPERTY OF THE SOIL USED 
Granulometry (Pipette Of Robinson): 

< 2µm 
2 µm to 20 µm 

20 µm to 50 µm 
50 µm to 200 µm 
200 µm to 2 mm 

 
05.26% 
07.89% 
44.18% 
17.52% 
25.15% 

pH (AFNOR X31-103 Soil/Water:2/5) 07.67 

Electric conductivity (Iso:11265 Soil/Water:1/10) 0.416 (Ms/Cm) 

Organic matter (Walkley Method) 0.13% 

Nitrogen Total (Kjeldahl ISO:11261) 0.18% 

Total limestone (Calcimeter Bernard ISO:10693) 04.41% 

Active limestone 0.75% 

Cation exchange capacity (CEC) 10 Meq/100g of Soil 

U.S.D.A Texture: Silt Loam 

B. Vegetable Materiel 

The seeds of Vicia faba of the two varieties Sidi Aïch (V1) 
and Super Aguadulce (V2) are carefully provided by the 
Technical Institute of the Field Crops of Sidi-Bel-Abbes, 
Algeria. The seeds are rinsed with water then plunged during 
fifteen minutes in a sodium hypochlorite solution with 6% to 
eliminate any possible fungal contamination. After several 
rinsings with water to eliminate the remainders from sodium 
hypochlorites, the seeds were put to germinate in food 
plasticboxes, on compacted absorbing paper, soaked with 
water and raised by polystyrene plates of 1.5 cm. After that, 
the boxes were placed in a cupboard, at darkness, in room 
temperature and with a high humidity for three to four days.  

C.  Crop Management 

The young plants after four days of germination were 
planted on a device made up of three levels, with ten 
repetitions for each level for the two varieties. The device was 
placed under semi-controlled greenhouse. The irrigation is 
currently carried out every two days in order to ensure the 
maintaining of the ground with the field capacity. The 
nutritive solution is brought once all the three irrigations. The 
plants are preserved under greenhouse until the end of the 
experimentation for 60 days duration (Fig. 1). 
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modifications on the physiological level of broad bean. 
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