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AN ULTRASTRUCTURAL STUDY ON CELLS WITHIN
MERISTEMATIC REGIONS IN CALLUS CULTURES OF
STEVIA REBAUDIANA ON DIFFERENTIATING MEDIUM
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Abstract  An ultrastructural study of the cellular events during the early stages of
organization in the zones of localized active cell division was made in the callus cultures of
Stevia rebaudiana. The callus cultures undergo marked changes in structure when transferred
to a differentiating medium containing benzyladenine, which is known to induce organ
differentiation in this system. Cells within meristematic regions formed in the callus have
small size, large nucleus, some of which contain intranuclear inclusions, with both promi-
nent and vacuolated nucleolus and numerous small vacuoles distributed around the periphery
of the cell or dispersed throughout the cytoplasm. In many cases, the presence of
cytoplasmic and membranous protrusions was observed in the vacuoles, some of which is in
close association with dilated endoplasmic reticulum. Multiple and double membrane-bound
concentric structures derived from endoplasmic reticulum were often observed as well.
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Dictyosomes and their associated vesicles are common, sometimes appear in groups. The
cytoplasm contains ribosomes, which are occasionally seen as clusters of l polysomes. There-
fore, cells within meristematic regions are similar to the vacuolating and dividing cells of
meristem. Another distinctive feature of these cells is the appearance of plasmalemma
invaginations. They increase the surface area of the plasmalemma of the cell and- may
facilatate the absorption of the digested contents. of neighboring crushed callus cells. It is -
concluded that these ultrastructural events reflect some morphological changes which precede
organ differentiation in the cultured callus of Stevia rebaudiana. .
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Explanation of plates
b4 Plate 1 | , |
1. Peripheral meristematic cells of callus contain a centralﬁucleus with prominent nuckeolus, a high cytoplasmic density
" and numerous small vacuoles distributed pe;iphenlly in the cytoplasm, often with membranous and cytoplasmic

profmsions Cell walls are thin with some plasmodesmata; %5110
2. Part of a lobed nucleus with the deep mvagmauons of the nuclear envelope, showing nuclkeolar vacuole releasmg
its oon(ents into the nuclkoplasm (arrow); X l6220
3. - Numerous ribosomedike granules aggmgate near the nuclear envclope. Note nucleolar vacuole and intranuclear
‘ ‘inclusion (arrow); x23380 .
4. Intranuclear inclusion (arrow) in close proximity to the nucleolus. A large nucleolar vacnole contains loosely dis-
persed nbosomal-like pamcles and fibrils; x 15800 . .
5. Showing lobed part of a nuclens and the plasmalemma invagix-mtion with vedicles and other cellular component
including ribosomes; X 30000 '

o

Showing dictyosomes in active secretion and their sccretory vesicles, cither associated with the cisternae or free in
: o
the cytoplasm. Rer is present as individual cisternae; x 43500 :

Plate II
1. Plasmalemma has a very undulated appearance and in some places appears conspicuous invaginaﬁons that
project into the peripheral cytoplasm. Arrow indicates cupuliform vacuole surrounding a protl;usion of cjnoplasm
containing 8 mitochondrion; x 19000
2. Transformation of some internal membranes into vesicles in a multiple concentric ER (endoplasmic " reticulum)
cisternae; x27930 '
R 3. Showing mitochondria, autophagic vacuole and ER. Arrow shows a nuclear pore; 29000
4. Smooth cndoplhsmic reticulum fold repeatedly to form multiple concentric cisternae and sequester a portion of the
cytoplasm for destruction. Ncigﬁbouring double-membraned vesicles contain cellular debris or electron transparent
contents; X 35960
5. Dilatation of large areas of ER leading to formation of autophagic vacuole associated with still-visible undilated
ER cisternae (arrow). Note that the autophagic vacuole is engulﬁng cellular oomponents by invagination of the
limiting membrane; X%24430
6. The Rer cisternac swell at several points to form some irregularly shaped vesicles still being connected with Rer.
Note the dilated regions arc smooth or carry only few ribosomes while the juxtaposed regions are rough; X 24000




