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To improve long-term cassava productivity, it is important to better understand the molecular 
mechanisms underlying initiation and development of the storage roots. Histology was 
performed to study the anatomy of this unique organ at tuber initiation stages.  In cassava, 
tuberization in greenhouse grown plants can be visually characterized at 6 weeks of age as 
determined by organ swelling and formation of starch containing secondary xylem.  The 
anatomical study demonstrates that fibrous roots and node-derived roots are different in 
vascular bundle organization and morphology.  The secondary xylem is initially formed in node-
derived root to accumulate starch.  There is no detection of secondary growth in fibrous roots at 
the same age.  Furthermore, the vascular organization in node-derived roots is similar to that of 
the stem, whereas that of fibrous roots is not.  This observation indicates that the precursor of 
cassava storage organ may be stem-like structure.  Gene expression profiles of these young 
storage structures was performed using cDNA microarray from four developmental stages; 
before visual tuber formation (2 wks after planting), initiation of tuber formation (1 month after 
planting), filling stage of tuber (2 months after planting) and late stage of tuberization (3 months 
after planting).  The glutamic acid-rich protein (Pt2L4) which is involved in secondary growth of 
xylem was shown as the highest upregulated gene during starch filling stage and late stage 
tuberous organs. However, this gene was found to also expresses in xylem tissues of the stem.  
The expression of patatin family gene is detected at high levels during the initiation stage of 
tuberization in addition toothers involved in the jasmonic acid pathway. These candidate genes 
may be involved in the tuberization mechanism, and are currently being more fully characterized 
to study their function. 


