() (dogipei

Name of Candidate : Amira Hassan Mohamed Hassan
Degree - Ph.D. Agric. Sci.
Tile of Thesis : Biochemical studies on root exudates of some wheal cullivars
Supervisors : Prof. Dr. Abdel-Moncim Youssef Ibrahim
Prof. of Biochemisiry, Faculty of Agric., Cairo Universily.
Prof. Dr, Osama Mohamed Abdel-Fatah
Prof. of Biochemistry, Faculty of Agnic., Cairo Universily.
Prof. Dr, Nadia Omar Monged
Senior Rescarclier in Soil, Water and environmental Research Institnle, Agric
Res. Cenler, Giza
Departineit : Biochemistry
Approval :  / /2004

ABSTRACT

The objectives of this work were 1o study the root exudales secreted by six indigenous wheal
cultivars as they grow under iron stress and assessing some biochemical parameters as a tool Lo evaluale
their efficiency lo absorb and utilize iron besides ensuring their efficiency (hrough subjecting them to extra
impesed iron stress. Some morphological and yield componenls were implicaled to picture their
capability to grow under such case. Three experimenis were conducted; one i vilro, using nutrient
solutions and tww in vive, using greenhouse pot experiments. The nutrient solulions comprised three sels:
a) Complele nutrient solution having the recommended dose of iron; 1.12 pgg' FeEDDHA (+Fe), b)
Complete nutrien| solution having 0 56 ppg’ FeEDDHA (+1/2F¢), ¢) Complete nutrient solution-free of
iron application (-Fe). Thc first pot experiment was execuled using a highly calcareous soil (29.7%
CaCQO,} where the studied culivars were grown under 3 different levels of iron 0, 0.55 and 1,11 g
FeEDDHA/pol; 7 kg each. The second pot experiment wag conducled using the same 50il but received
heavily application of phosphorus (60 mgKg"') and normal basal dressing of nitrogen and potassium.
From the nutrient solution experiment, it eould be concluded that under iron stress, the release of phenolic
compounds, total soluble sugars, total amino acids and phytosiderophores (P3), by the roots of the stadied
cultivars, was prominent. Presence of iron in the growing inedia allevialed the exuded amounts of these
compounds. Based on the amounts of those root exudates; released aller 20 days of plani growth under
iron defieiency, differentialion among wheat cullivars could be attained. Sids-1, sakha-69 and Giza-164
were considered Fe-efficient cullivars. Wonetheless, Giza-157, 8ids-7 and Sakha-g were Fe-inefTicient
cullivars.

The data of the first pot experiment revealed that Sids-1, Giza-164 and Sakha-69 eultivars prown
on Fe-unfert:lized soil gave slighily higher number of tillers. These cultivars alse exhibited longer root
lengths in cownparison to the other investigaled cultivars. The dry weights of 1000 grains of the studied
cultivars grown under such lreatment could be arranged : Sids-1 > Sekha-69 > Giza-164 > Giza-157 >
Sids-7 > Sakha-8. This reflecled the eapability of the former three cultivars to grow uuder iron stress. The
yield of the studied cultivars was amounted due 1o iron applications. The data proposed some useful lools
Lo be used Lo distinguish among wheat genotypes in their efficiency to grow under ircn stress. These lools
were chlorophyll A, aclive iron, catalase and peroxidase activities; in the leaves.

The obtained data of such in vivo experimeni matched well with those inferred with in vitro
experiment, in terms of wheat cubtivars efTiciencies.

The results of the second pol experiment ascertained the superierity of Sids-1, sakha-69 and Giza-
164 to grow under multiple iron slress, imposed through intensive phosphorus applied to calcareous soil.
Despile such unfavourite conditions; their yields were comparatively higher than those recorded for Giza-
157, $ids-7 and Sakha-8.
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