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ABSTRACT

Lentil (Lens culinaris Medik) cultivars (Jordanl & Jordan 2)
were sensitized to chlorsulfuron herbicide. Both cultivars have been
subjected to three doses of ganmma-irradiation ( 90, 100, and 110 Gray)
to develop plants tolerant/resistant to such herbicide. The herbicide
tolerant plants as well as the sensitized plants were subjected to
Acetolactate synthese (ALS) enzyme assay and polymerase chain
reaction (PCR) (Using three primer pairs specific to ALS genes
sequences) to reveal the biochemical and the molecular basis of plants
tolerancy, resulted from radiation dose increased. The germination
time, plant height, seed yield, and the tolerancy to the herbicide have
been decreased in both lentil cultivars. Jordanl cultivars was less
sensitive to chlorsulfuron herbicide at all treatments schemes than
Jordan 2. ALS enzyme activity in the two lentil cultivars were
inhibited by chlorsulfuron. The radiated plants (90 Gy ) in both (M1)
and (M2) showed a lower level of inhibition to high concentration
(250 /pg/L) of chlorsulfuron herbicide. These results suggesting an

alteration of the expression system of ALS enzyme gene(s) leading to



over production of altered ALS enzyme at the herbicide binding site of
enzyme. Amplification of the ALS gene(s) via PCR, suggested a
homology between the lentil ALS gene(s) sequences with both the
conserved sequences of ALS genes among bacteria, yeast, and plants (
when using the first primer pair ) and also the ALS genes sequences of
Brassica napus ( when usimg the second primer pair), but low
homology with the Nicotiana tabacum SurA and SurB genes sequences
( when using the third primer pair ). The PCR amplification products
with B. napus primer pair revealed an alteration at the ALS gene(s) of
lentil which conferred tolerancy to the herbicide. All the PCR profiles
analysis strongly suggesting that , ALS enzyme expression system in

lentil is controlled by at least two gene loci .
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