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Effects of chitosan on heat shock-induced changes in extracellular pH, alkaline phosphatase, and
actin cytoskeleton were investigated in root cells of rice (Oryza sativa L.) cv. KDML105 and HKL1
to test whether chitosan can induce thermotolerance in root tissues. Therefore cut root tips (40 mg
FW, 5 mm length) were exposed to different levels of heat shock, chitosan, and chitosan
pretreatment prior to heat shock. Both cultivars responded to heat shock and chitosan differently.
At 35°C actin cytoskeleton reorganized to short fragments and dots in root border cells (RBCs) of
HKL1, it did not change in KDML105. At this temperature, extracellular acidification occurred in
HKL1 while no change of extracellular pH was found in KDML105. In addition, actin ring formation
was found only in KDML105 at 38°C, whereas actin filament mostly fragmented in HKL1. It seems
that change in actin organization was most rapid and pronounced comparing to pH and alkaline
phosphatase. Moreover, secretory activity measured with alkaline phosphatase was not associated
to the cytoskeleton. Like heat shock, HKL1 was more sensitive to chitosan treatment (10 ppm O80
20 min) than KDML105. Though extracellular pH was increased by chitosan similarly, actin
fragmentation was found in RBCs only in HKL1. In addition, chitosan-induced cell plasmolysis was
more pronounced in elongating epidermal cells of HKL1 than KDML105. Interestingly, actin ring
was also found at 35°C in epidermal cells and actin fragment in RBCs of KDML105 when chitosan
was present. This finding indicates that chitosan does not strenghten the cytoskeleton and
membrane integrity but enhance the severity of heat shock based on the shift of temperature
causing actin fragmentation. These differential responses of both rice cultivars to stress are useful

for future research with other approaches on roles of heat shock-induce actin ring.
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