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Toshioki SuiBuya : Studies on the Absence of Morphological “—lysis”
in So-called Lysigenous Tissue in the Cortex of Rice Root. 1st report.
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Plate-1 .

Cortex consisted of radial cells and radial intercellular canals, The most outside tissue
is the root-cap.

Transvseral section at the elongating zone in a root of rice plant,

Beginning of the enlargement of intercellular canals and the contraction of radial cells
in the cortex.

: Several kinds of contraction in cortical radial cell-lines,
: So-called ““lysigenous tissue” which has radial cell-walls and wide intercellular canals in

the cortex. These radial cell-walls are originated in the contraction of each radial cell-line,
Non-contracted cells at the feet of contracted cells, and phloem, xylem in the mature
zone of a rice root,
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Plate-2

Fig. 7 : Peroxidase colored by benzidine is visible in the primarily differentiated cortex,

Fig, 8, Fig, 9 : Section of the elongating zone in a rice root. Peroxidase exists clearly in the
tissues apart from the cortex : In the outside of vascular tissue and the inside of
epidermal tissue.

Fig. 10 : Cytoplasmic shrinkage in cortical cells after the excretion of nitrogenous compounds
by indoleacetic acid (IAA).

Fig. 11 : Excretion of nitrogenous compounds by IAA in the immature pollen.

Fig, 12 : Lefthand three : Roots grown under red light producing long root-hairs. Righthand
three ;: Roots grown under blue light producing short root-hairs,
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Summary

1) No morphological “~-lysis ” can be found in the so-called lysigenous tissue
of cortex of the rice root, but the rows of contracted radial cells and enlarged
intercellular canals appear normally in the mature zone. The process of contraction
is shown in Plate-1.

2) The mechanism of contraction was studied. Histochemical localization of
peroxidase (i. e. an oxidative enzyme for IAA) was searched by means of McJunkin’s
method, and it was found that peroxidase which was detected ‘in procortex at the
end of the meristematic zone disappeared in the cortex of the elongating zone, while
it appeared in the inner and outer tissues apart from cortex (i. e. endodermis,
pericycle and inner side of epidermal tissue). On those written in brackets, lignification
occurred before long.

3) 0.06% IAA was pretreated directly to the root. It made the root excrete
the nitrogenous substances (i. e. amino acids and others), especially in the elongating
zone of the root. TAA solution induced similar excretion in young pollen of rice
plants and root-nodules of soybean plants.

4) Contraction as mentioned above occurred more remakably in the roots grown
on seedling or in the seminal root than in those grown on adult plants, and occurred
remarkably in the roots grown in KNOs and other potassium solutions but did not
occur in those grown in NH,NOs and other inorganic nitrogenous solutions.

5) According to the facts mentioned above, it is safely assumable that such
elongation as to increase IAA induces the dissolution of cytoplasmic protein in
cortical cells and the excretion of nitrogenous substances, so that the contraction of
cells in cortex may occur. But it is not yet distinct why the contraction has to
be radial and linear in older cortex. '

6) Assumable excretion and transport must occur mostly towards root-tip and
pericycle and partly towards epidermal tissue, and then IAA is transported according
to the excretive stream. The contraction caused by the cytoplasmic excretion
frequently appears just in the same phase with the formation of lateral roots. But
neighbouring upon and down a lateral root, cortical contraction Yis not remarkable.
This phenomenon should be dependent upon the consumption of TAA by the lateral
root formation or the inactivation of IAA by the peroxidase of lateral roots.

7) The phenomena as mentioned above are seen to be the effects of feed-back
of TAA, and a kind of feed-back is the transport with the ‘excreted nitrogenous
substances and another feed-back is lignification. The former has heen found by the
present author and the latter was reported by JENSEN (1955). JENSEN mentioned
that pretreated TAA induced peroxidase, and that enzymatic activity produced. a
compound which appeared to be an intermediate in lignin biosynthesis.

8) Root-hairs grown under red light are longer than those grown under blue
light. According to this fact, and to the experimental results of APPLEMAN &
PYFROM (1955), GALSTON (1950) and GOLDACRE (1951), root-hairs should elongate
dependently upon IAA, for the red light induces catalase activity and blue light
reduces it, and when catalase dissolves H:0:, hydrogen peroxide and peroxidase
activity decrease, and IAA is not destroyed.
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