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Calcium Oxalate Crystals in the Vegetative Organs of Colocasia esculenta
(L.) Schott (Araceae) and Their Possible Physiological Function
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Abstract: The morphology and distribution of calcium oxalate crystals in the vegetative organs of Colocasia
esculenta (Araceae) were investigated by hand section under light microscope, and their chemical comstituents
were identified by chemical methods. The results showed that the crystals were calcium oxalate crystals which
could be divided into two types: needle and cluster crystals. There were three types of rhaphide idioblasts, such as
biforines (exist in leaf, petiole and tuber), giant rhaphide bundles (exist in leaf, petiole, tuber and tuber bark), and
tubular idioblast with abundant of rhaphides (only exist in adventitious root). The calcium oxalate rhaphides also
scatter in tuber and adventitious root. Calcium oxalate druses crystals distribute in leaf, petiole, tuber, tuber bark
and adventitious root, and the druses crystals in leaf, petiole and tuber bark were sharper than those in tuber and
adventitious root. These calcium oxalate crystals in the vegetative organs of C. esculenta could be used as a
defensive mechanism to prevent animal feeding.
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Fig. 1 Crystals in C. esculenta leaves. A. Druses in leaf; B. Magnification of druses in leaf; C. Idioblast containing giant raphide bundle in leaf; D.
Raphides in leaf; E. Biforine in spongy tiuues ; F. Logitudinal section of petiole, showing raphides and druses;G. Transverse section of petiole, showing
idioblast containing giant raphide bundle; H. Transverse section of petiole, showing biforine; I Transverse section of petiole, showing druse in

parichnos. Bars: A,D,F =200 pm; B,CEI=50 pm; G=20 pm; H=100 pm
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Fig. 2 Crystals in tuber and adventitious root of C. esculenta. A. Idioblast containing giant raphide bundle in tuber; B. Biforine in tuber; C. Scattered
raphides in tuber; D. Druses in tuber; E. Raphides and druses in tuber bark; F. Idioblast containing giant raphide bundle in tuber bark; G. Druses in tuber
bark; H. Druse is forming in tuber bark; I. Raphides in adventitious root; J. Tubular cells containing abundant of raphides in adventitious root; K.
Scattered raphides in adventitious root; L. Druse in adventitious root. Bars: AB,C,F,.K =20 wm; D,G,H,L =10 pm; ELJ =100 pm
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Fig. 3 Crystals treated with acids overnight. A. Druses in leaf treated with acetic acid; B. Druses disappeared treated with hydrochloric acid; C. Biforine
treated with acetic acid; D. After biforine was treated with hydrochloric acid, raphides disappeared. Bars: AB =50 pm; C,D =20 pm
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