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Abstract

The study consisted of six working steps. The first step was the development of proper
media for mass propagation of Citrange Troyer citrus seedlings. The stem and root segments of
citrus seedlings were cultured on the modified Murashige and Skoog (MS) solid media with five
different formations as follows; 1.) MS medium without plant hormone as the control, 2.) MSI
with 6-benzylaminopurine (BAP) 1.5 mg/l, kinetin 1.5 mg/l and Ol-naphthalene acetic acid
(NAA) 0.1 mg/l, 3.) MS2 with BAP 1.0 mg/l, kinetin 1.0 mg/l and NAA 0.1 mg/l, 4.) MS3 with
BAP 2.0 mg/l and NAA 0.1 mg/l, 5.) MS4 with kinetin 2.0 mg/l and NAA 0.1 mg/l. In the second
step, the symptom of canker disease in rough lemon was investigated and the pathogenic
microorganism was isolated using Yeast Extract Dextrose CaCO, (YDC) medium. In the third
step, the pathogenicity of isolated pathogenic microorganism was tested under aseptic condition
by using three months old plantlets of Citrange Troyer citrus and under greenhouse by using six
months old seedlings of Citrange Troyer and Clreopatra citrus. For both conditions, the cell
suspension of the isolated pathogenic microbe at the concentration of 10° cfu/ml was inoculated
by either spraying onto the leaves or dipping the plantlets or seedling into the cell suspension. The
control treatments in which autoclaved distilled water was used for spraying or dipping were

included for comparison. In the forth step, endophytic actinomycetes were isolated from the leaf



and twig tissues of Wood apple (Limonia acidizssima L.) and Java feroniella (Feroniella lucida
Scheff.) using Inhibitory Mold Agar 2 (IMA-2). Then, their antimicrobial activities against canker
pathogen were tested using well diffusion method. In the fifth step the selected effective
endophytic actinomycetes isolated were tested to induce canker disease resistance in Citrange
Troyer plantlets. One ml of cell suspension of each endophytic actinomycetes at the concentration
of 10° cfu/ml was inoculated onto the surface of the culturing medium of each plantlet and
incubated for 30 days before inoculation of canker pathogen by dipping the stem and leaves of
plantlets into the cell suspension of canker pathogen. The plantlets were grown in the glass bottles
containing vermiculite and MS liquid medium under aseptic condition and the canker disease
symptom of the plantlets were evaluated at 7 days after disease inoculation. In the sixth step,
citrus host colonization ability of the most effective endophytic actinomycetes was tested in vitro
and in vivo. One ml of cell suspension of the selected endophytic actinomycetes at the
concentration of 10'cfu/ml was used for inoculation onto the surface of culturing medium of each
Citrange Troyer plantlet and then inoculation for 14 and 30 days before re-isolated of the
endophytic actinomycetes in the leave, stem and roots of the treated plants. For in vivo testing, the
inoculated plantlets were transplanted into charcoal rice husk in plastic tray at 30 days after
inoculation. Re-isolation of the inoculated endophytic actinomycetes were done at 7, 14, 21 and
30 days after transplanting. It was found that at 30 days after culturing, MS3 induced statistically
the highest numbers of regenerated shoots compared to the offer four formulations. From this
media there were 11.7 and 7.5 shoots derived from each root and stem segments respectively. In
rough lemon which had severe canker disease symptom, there were the pustule lesion with
brownish yellow color surrounded by water soaking yellow halos on the upper and lower surfaces
of the leaves. The isolated canker disease pathogen was the bacterium which was identified as
Xanthomonas axonopodis pv. citri. Its pathogenicity was showed after inoculation the cell
suspension to the tissue cultured Citrange Troyer plantlets grown under aseptic condition and
glass house for 7 and 15 days respectively. Three isolates of endophytic actinomycetes were
obtained from the tissue of Limonia acidizssima (L.) and one from Feroniella lucida (Scheff.).
Considering from the clear zone of pathogen inhibiting of LIM1 and LIM2 endophytic
actinomycetes isolates at 2.4 and 1.6 cm respectively, there two isolates were significantly better

than the remaining two isolates for their antimicrobial activities against canker pathogen. The



results from induction of canker disease resistance in Citrange Troyer plantlets by endophytic
actinomycetes inoculation showed LIM1 and LIM2 clearly reduced disease severity and the
plantlets which showed canker disease symptom at the level 1 were 50 and 38.9 % of the total
numbers of the tested plantlets respectively while those from the control treatment which were
inoculated with only canker pathogen were severity infected at the level 4 about 66.7 %. The
result from host colonization testing of LIM1 in vitro showed that at 14 and 30 days after
incubation there were 17.5 and 40 % of the total segments of the leaves and stems of the
inoculated plantlets which LIM1 could be re-isolated respectively, while that from the roots was
only 10 %. In the case of in vivo testing, it was found that at 7, 14, 21 and 30 days after
transplanting the leave and stem segments which LIM1 could be re-isolated were 27.5, 45.5, 50

and 52 % respectively while none were obtained from the root segments.



