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ABSTRACT This article was conducted to induce the transgenic hairy roots and determine the effect of culture
conditions on optimum growth of hairy roots by Agrobacterium rhizogenes strain, 15834 in Lycium chinense
Miller. Hairy roots of L. chinense Miller. were induced from leaf segments by co-cultivation with A. rhizogenes.
When the hairy roots were cultured in various MS medium strength and sucrose concentrations, the highest
growth of hairy roots was observed in half-strength MS media supplemented with 3% sucrose, respectively. In
air lift bioreactor cultures, the liquid medium contained with 1/2 MS and 3% sucrose was also the best for
optimum growth of hairy roots.
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Figure 1. Induction and proliferation of hairy roots of L.
chinense. A, Root segments of non-transformed seedlings on
hormone-free MS medium with 500 mg/L cefotaxime. B, Active
lateral root formation from hairy root segments on MS medium
with 500 mg/L cefotaxime. C, Proliferation of hairy roots on
1/2MS solid medium. D, Proliferation of hairy roots on 1/2 MS
liquid medium in Erlenmeyer flask. D, Mass production of hairy
roots in 10 L air lift bioreactor. E. Enlarged view of hairy roots.
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Figure 2. Genomic DNA PCR analysis of rolC genes in trans-
genic L. chinense. M, size markers; N, root explants of non-
transformed plantlet; lane 1-3, individual hairy roots; arrowhead
expected 0.5 kp fragments of rolC genes, respectively.
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Figure 3. Effect of inorganic salts on the growth of hairy roots
of L. chinense after 4 weeks of culture in 100 mL liquid media.
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Figure 4. Effect of sucrose on the growth of hairy roots induced
from L. chinense after 4 weeks of culture in 100 mL of 1/2 MS
liquid media.
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Figure 5. Effect of MS medium strength and sucrose on the
growth of hairy roots induced from L. chinense after 4 weeks of
culture in 10 L air lift bioreactors contained with 7 L liquid
medium. MS and S in figure represented MS medium strength
and sucrose concentration (%), respectively.
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