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The survey of callus cultures grown from crystal containing explants
presented in this dissertation (Part VII) provides information from which
several conclusions about idioblast differentiation in culture can be
drawn. Crystal idioblast differentiation is observed to be media de-
pendent; different media did not have the same capacity to produce idio-
blasts from identical explant sources. Also, crystal idioblast production
on a specific medium is species dependent; a medium which supports idio-
blasts for one species may not do so for another. Cytodifferentiation of
crystal idioblasts is generally favored by suboptimal growth comditionms.
Furthermore, it was observed that the type of growth regulators may have
an effect on differentiation potential. In conclusion, the survey and
comparison of crystals isolated from callus cultures and their explant
sources demonstrated that crystal production and shape are species spe-
cific, under genetic control, and influenced by the metabolic status of
the cultures.

Subsequent to the callus survey investigation, media modification ex-

periments were run on Psychotria punctata callus and Yucca torreyi iso-

lated root cultures. Oxalate content of these tissues has been determined
by gas chromatography of the butylated ester derivative of oxalic acid in
freeze~dried samples. These studies indicate that the type of auxin used
in the culture influences oxalate content per cell in callus cultures
(Figures 9-14) and potential for structural differentiation. Latin square
analysis of various cytokinin to auxin regimes clearly demonstrates that
IAA most strongly favors oxalate accumulation and idioblast structural dif-

ferentiation. The ability of 2,4-D in this capacity was significantly less



Figures 9-14. Effects of various growth regulator concentrations in
Latin square arrangements on Psychotria callus culture
growth, expressed in change in fresh weight (g) over 6
wks, and oxalate content, expressed as umoles/mg dry
callus-10~2. Callus was grown on media according to
specifications in Kausch and Horner (1982).

Figure 9. Graph of growth curve in response to IAA and K concentra-

tions. These cultures differentiated many crystal idio-
blasts.

Nature is not fixed, but fluid crystal.

Ralph Waldo Emerson
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Figure 10. Same graph as Figure 9, showing oxalate content to be con-

stant, despite positive growth response.

New ways of seeing can disclose new things: the radio telescope
revealed quasars and pulsars, and the scanning electron microscope

showed the whiskers of a dust mite. But turn the question around:
Do new things make for new ways of seeing?

William Least Heat Moon
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Figure 11. Graph of growth curve in response to NAA and K concentra-
tions. These cultures did not support any crystal idioblast
differentiation.

See the sun in the midst of the rain;
Scoop clear water from the heart of the fire.

Mu-chou Lu
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Figure 12. Same graph as Figure 11, showing oxalate content to be
constant, despite positive growth response.

Like an eye that sees but cannot see itself.

Ch'uan Teng Lu
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Figure 13. Graph of growth curve in response to 2,4-D and K concentra-
tions. These cultures differentiated only very few crystal
idioblasts.

You cannot get it by taking thought;
You cammot seek it by not taking thought.

from ancient Zenrin poem
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Figure 14. Same as Figure 13, showing oxalate content to be constant,
despite positive growth response.

A trout leaps;
Clouds are moving
In the bed of the stream.

from Zenrin poem
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Figure 15. Effect of alteration of KNO3/NH4NO3 ratio in medium on

Psychotria cultures grown according to Kausch and Hormer
(1982).

Come forth into the light of things,
let Nature be your teacher.

Wordsworth
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and produced very slowly growing callus. The use of NAA produced callus
ﬁith the lowest oxalate content per cell of any cultures examined, and did
differentiate any crystal idioblasts.

Modification of the ammonium to nitrate ratio in the medium provided
a strong indication that the presence of ammonium decreases oxalate content
(Figure 15) and potential for idioblast differentiation. This effect may
be understood as an internal tissue response to pH changes during nitrogen
metabolism. Nitrate reduction results in hydroxyl ion formation. Per-
haps, oxalate is synthesized in response'to increased internal pH as an
organic buffer.

A host of other media modificationms, ingluding media pH changes,
ascorbic acid addition, calcium addition, use of various oxalate synthesis
inhibitors (lycorine, allopurinol, and aHPMS), and glutamate and glycine
additions, await gas chromatographic analysis. Certainly, the results of
these studies will provide some further insight into the control and in-

-

ductive factors influencing idioblast differentiation in culture as well
as in intact plant tissues.

If all of the paremeters goverming idioblast initiation are deter-
mined, and cytodifferentiation could be stimulated at will, an important
system for plant cell developmental studies will be in hand and the possi-
bilities become endless. Such a system could be used to investigate in
greater detail some of the interesting developmental aspects of plant cell
specialization, including endo-cycling nuclei, plastid transformationms,
plant calcification, mucilage production, peroxisomal differentiatiom, and

many specifics of idioblast development. Indeed, such a system would be a
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very powerful tool, unprecedented in plant cell biology, to examine
molecular aspects of differentiation. Heterogeneous plant tissues do not
provide good systems for molcular studies of development, and this fact,
coupled with incredibly poor funding and interest, leaves plant cell
biologists lacking knowledge attainable in other organisms.

I feel that calcium oxalate crystal idioblasts represent a special-
ized cell type that could be manipulated to the goal expressed above. The
parameters governing cytodifferentiation are most likely understood
through knowledge of development and metabolic functioning of these cells,
or maybe any cell type. This investigation provides inroads into that
knowledge.

As mentioned previously, the function of calcium oxalate crystal
idioblasts during normal plant growth and development remains enigmatic.
Clearly, they are not imperative for all plants, since all plants do not
possess them, and have evolved different methods to accommodate their func-
tions. Whether they are absolutely necessary in plants that produce them
is still an open question; mutant selection of idioblast deficient plants
would certainly provide interesting answers concerning their functiom. It
is likely that these cells are multifunctional, and any suggestion of a
specific role need not be mutually exclusive of another role. The results
of my observations, however, strongly suggest that these cells are not
depositories for oxalate as a waste product in any of the blants that have
been observed in this investigation. However, unless granting agencies

show some affection for problems of cytodifferemtiation in plants, and/or
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problems concerning development, physiology and function of crystal idio-
blasts generally, answers to many broad-based biological questions may

need to await an approach from a different angle.
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