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Abstract

This study aims to estimate the effect of inducing chemical compound
SA ( Salicylic acid ) and the biocontrolling fungus T.viride in increasing
acquired resistance of the callus and plant of cowpea (Vigna sinensis) to
root rot and seedling damping off disease caused by Rhizoctonia solani
Kuhan and it's toxic filtrate using one of the tissue culture techniques in
addition to field experiments . With the emphasize , that some chemical
compound were used as indicators of tolerance and acquired resistance
such as Peroxidase, phenylalanine ammonia lyase ( PAL ) and catalase .

The pathogenecity test showed that this fungus had an effect in causing
seed rot and seedling damping off .

Results showed that the filtrate of fungus culture decreased seed
germination , and caused pathogenecity of the cowpea seedlings , and this
was clear through the symptoms appeared on the plants such as lower leaf
yellowing and wilting with yellowish colouration and brownish color of
the roots , decay of epidermis and cortex at the lower part of the stem
with constriction and eventually the death of seedlings after 48-56 hours
of treatment compared with those inoculated with the fungus .

Callus were regenerated from cotyledons and hypocotyls of the cowpea
plants , when they were cultured on Murashige & Skoog medium ( MS)
supplemented with variety of auxin and cytokinins such as 2,4-D and
NAA at0.5,1.0,2.0, 3.0 mg /L in combination with cytokinin such as
BA and Kinetin at 0.0,0.1,0.5,1.0, 1.5 mg/ L . The hypocotyls have
a good efficiency of callus regeneration in most media used , which
reached 75% , and that was clear when MS medium supplemented with
2.0 mg / L 2,4-D with 0.1 mg /L of BA which was superior in callus
formation which reached 100% , while it was 60% from the cotyledons.

It is worth to demonstrate that the hypocotyls callus produced on the
medium containing 2,4-D was compact, while it was friable when
produced from the cotyledons on the same medium. Meanwhile the
results showed that the callus derived from hypocotyls and
cotyledonshave the ability for differentiation and vegetative shoot
regeneration when cultured on MS medium with different concentration
of NAA 0.0, 0.3, 0.6 mg /L in combination with BA at 0.5, 1.0, 2.0,
3.0, mg/L.The 3.0 mg/L of BA+ 0.6 mg/L NAA was so efficient in
callus induction for differentiation in both types of callus the compact and
the friable .



While the media supplemented with 2.0 and 3.0 mg / L BA produced
high numbers of shoots in both types of callus which gave complete
normal plant at a rate of 43.75% and 26% from both hypocotyls and
cotyledons respectively.

Living callus pieces were obtained from callus cultures treated with
toxic fungus R. solani filtrates at 0.0 , 5.0, 10.0 , 15.0 % , and the most
suitable concentration for obtaining the resistant and tolerable callus were
10 and 15% 1t is obvious that 20% of the callus tolerated the effect of the
filtrate. The toxic effect of the filtrates caused a reduction in the callus
size , weight brown coloration and reduced differentiation .The shoot
regenerated rots on MS medium with 1.0 mg / L IBA , the plantlets were
weaned and transplated to soil successfully .

The results of measurements of the enzyme activities such as
peroxidase, phenylalanine ammonia lyase and catalase in the cell extract
of the callus treated with fungus filtrate demonstrated a gradual increase
in the activities of these enzymes which was proportional with the
increase of filtrate concentration in the medium compared with the
control which is devoid of filtrate .

The of salicylic acid to the callus medium led to an increase in the
activity of peroxidase and PAL enzymes whereas it caused a gradual
decrease of the catalase enzyme compared with the control . The field
experiment results was in harmony with the laboratory experiment when
the plants were treated with salicylic acid . An increase in the activities of
peroxidase ana PAL enzymes of the leaf and stem extracts, and the
highest activity of these enzymes was in the first four days of treatment ,
which there was a decrease in the catalase activity in comparison with the
control .

The inoculation cowpea plants with the pathogenic isolation of
Rhizoctonia solani pretreated with SA caused an increase in the activities
of peroxidase and PAL enzymes , while there were no any clear change in
the catalase enzyme activity , compared with the control .

Inoculation of the cowpea plants with the biocontrol fungus
Trichoderma viride or with the pathogenic isolate of Rhizoctonia solani
alone or in combination led to an increase in the activity of peroxidase ,
PAL and catalase enzymes in the filtrates of plant leaves and stems .



The best activity appeared after 10 days of inoculation There were no
significant differences in the activity of these enzymes between the leaf
and stem extracts compared with the control .

Good success has been achieved through this study by obtaining comlete
normal cowpea plants from the differentiation of hypocotyl and
cotyledon callus using tissue culture techniques . On the other hand , the
results of these study supported the ideas of using chemical elicitors such
as SA and biological inducers for increasing plant auto resistance against
the pathogenic strains . Also stressed on the potentiality of depending o
these enzymes as the only indicators for acquired resistance tolerability of
plants .
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