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ABSTRACT
454

As prerequisites for generating stable transformed rice (Oryza sativalLZ 3\./ Chainat 1,
Suphanburi 1, Suphanburi 60 and Suphanburi 90, efforts were made to improve the efficiency of
regeneration systems for rice cv. Chainat 1 , Suphanburi 1, Suphanburi 60 and Suphanburi 90. The
suitable medium was N medium supplemented with 4.5 pM 2,4-D, 2.5 uM NAA and 500 mg/l
casein hydrolysate under light condition. The result showed the percentages of callus induction
from seeds of rice cv. Chainat 1, Suphanburi 1, Suphanburi 60 and Suphanburi 90 were 85.7,
89, 84.5 and 81 , respectively. The calli were dehydrated in a petridish for 5 days before being
transferred to regeneration medium. The suitable medium for shoot regeneration from the calli
of rice cv. Chainat 1 was MS medium supplemented with 9 uM BA, 1 pM NAA and 300 mg/l
casein hyémlysate. The calli of rice cv. Suphanburi 1 and Suphanburi 90 were successfully
regenerated on MS medium supplemented with 9 uyM BA, 5 uM IAA, 300 mg/l casein
hydrolysate and 15 % (v/v) coconut water. The highest regeneration percentage of rice cv.
Suphanburi 60 was obtained when the calli were cultured on MS medium containing 9 uM
BA, 1 ytMNAA , 300 mg/l casein hydrolysate and 15 % (v/v) coconut water. The experiments
were conducted to determine the effect of antibiotics on callus induction. It was found that
hygromycin concentration at 30 mg/l was effective for transformant selection of rice cv. Chainat 1,
Suphanburi 1 and Suphanburi 90 while the effective concentration of hygromycin for selecting
transformants of rice cv. Suphanburi 60 was 20 mg/l. The highest concentration of cefotaxime that
the calli of rice cv. Chainat 1 could tolerate was 400 mg/l and the highest concentration of
cefotaxime that the calli of rice cv. Suphanburi 1, Suphanburi 60 and Suphanburi 90 could tolerate

were 250 mg/l. The genetic transformation of rice mediated by Agrobacterium tumefaciens strain
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LBA4404, which harbored the plasmid pCAMBIA 1305.1 containing chitinase gene, B-
glucuronidase (GUS) and hygromycin resistance (hptlI), was used in the procedure. The optimal
co-cultivation times for rice cv. Chainat 1 and Suphanburi 1 were 30 and 10 minutes, respectively.
The optimal co-cultivation times for rice cv. Suphanburi 60 and Suphanburi 90 were 40 minutes.
The presence of 200 uM acetosyringone was tested and it was found that acetosyringone
could improve transformation efficiency of rice cv. Chainat 1, Suphanburi 60 and Suphanburi
90. Particle bombardment was also used to transform chitinase gene. The results revealed
that the optimum helium pressure for particle bombardment of rice cv. Chainat 1 was 900
psi. While the helium pressure of 1,100 psi was optimum for rice cv. Suphanburi 1 and
Suphanburi 90. The suitable helium pressure for particle bombardment of rice cv. Suphanburi
60 was in the range of 900 - 1,100 psi . The optimal distance from stopping screen to rice
callus was 12 cm. Culture of rice callion medium containing 0.4 M mannitol 4 h prior to and
20 h after bombardment brought about the highest transformation efficiency. PCR method
confirmed the integration of chitinase gene, selectable marker and screenable marker in the
transformed tissues. Four transformed plantlets were obtained through hygromycin selection.
The GUS assay revealed the gus activity while the PCR method indicated the integration of
marker gene. Chitinase activity was detected in crude extracts of transformed leaves using
colloidal chitin as a substrate. It was found that the chitinase activity of transformed leaves
was higher than that of the control. Crude extracts of transformed leaves were tested for
inhibition of growth of Rhizoctonia solani and the results showed a significant reduction of

fungal growth.





