
!"#$%&'()*+,-./012345067 
 !"#$%$&'()  *+ ,-./ 01-23 45-67 89 

 (:) ;<&=>?@  AB CD 

Relationship between graviresponsiveness and shoot circumnutation in rice 
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Abstract:  Circumnutation is a helical growth movement of tips of shoots and roots observed 
among various plant species. Circumnutation is considered to help plant organs find suitable 
environmental cues. Using agravitropic mutants, we have revealed that graviresponse is necessary 
for circumnutation in dicotyledonous plants such as Arabidopsis and morning glory. However, its 
mechanism in monocotyledonous plants is currently unknown. To investigate the relationship 
between graviresponsiveness and circumnutation in monocots, we used agravitropic mutant of rice, 
lazy1, and compared its circumnutation with that of wild-type. Coleoptile of wild-type rice 
exhibited obvious circumnutation when it was vigorously growing. On the other hand, the 
coleoptile of the lazy1 did not show obvious circumnutation despite the entire growth of coleoptile 
was similar to wild-type. These results suggest that circumnutation is closely related to gravitropic 
response. Furthermore, we found that treatment of an inhibitor of auxin efflux drastically reduced 
circumnutation in wild-type coleoptiles. Thus, it is suggested that circumnutation requires 
gravity-regulated auxin efflux in rice coleoptiles. 
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