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Lignification of the Sclerenchyma Cells in the
Bark of Haru-Nire, Ulmnus davidiana
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Summary

Lignification process of the sclerenchyma cells in Haru-Nire, Ulmus davidiana var. ja-
ponica, was examined with a staining or some color reactions, e.g. safranin and fast green
double staining for usual light microscopy, phloroglucinol reaction, Maule reaction and Cross
Bevan reaction for lignin, and I-KI-H;SO, method for cellulose. Furthermore, UV microscopy
was applied to elucidate the process qualitatively and quantitatively. Specimens were obtained
from the fully mature stems grown at Tomakomai Experiment Forest of Hokkaido University.
Specimens were fixed in FAA, embedded in celloidin, and transverse sections were cut. They
were stained or treated with methods mentioned above. Semi-ultrathin sections for UV micro-
scopy were cut from the epon embedded specimens. ‘

The secondary walls of the sclerenchyma cells were composed of two parts, ring-like
band and inner part. The former was located at the outer portion of the secondary wall and
the latter was surrounded with the ring-like band. In the sclerenchyma cells far from the
cambium, lignification began at the inner part. In other words, the lingification was not in-
itiated in such cells until some time after the completion of the secondary wall formation.
Furthermore, the deposition of lignin continued for a long time. The lignin deposition began
first in the inner part near the lumen at the central portion of the sclerenchyma cell and
advanced gradually toward the cell tips and the periphery. On the other hand, however, the
ring-like band was lignified in the same manner as usual xylem cells, i.e. immediately after
wall deposition.

Treated with MZule or Cross+Bevan reaction, both the inner part and the ring-like band
indicated the same negative reaction which implied guaiacyl lignin, though their lignification
processes were considerably different. While, the intercellular layers and the boundaries be-
tween the ring-like bands and the inner parts showed positive reaction which derived from
syringyl lignin. It is interesting that nature of the lignin may be locally varied in the secondary
wall.

In the outer bark, lignin contents of the sclerenchyma cells were higher than in the
secondary phloem. Judging from the results of the color reactions, it is considered that not
only quantitative but also qualitative variation may occur in the outer bark.
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Explanation of Photographs

Transverse sections of whole secondary phloem and a part of outer bark. 1b
and 1c show the parts (b, ¢) in 1a. Arrows indicate the depositions in the
phloem. P: periderm, C: cambium, EV: enlarging vessel, S: sclerenchyma
cell.

Transverse sections of sclerenchyma cells stained with safranin and fast
green. 2a-2e indicate sclerenchyma cells at each position from the cam-
bium, respectively 1st 5th 16th 25th and the outermost 35th in the phloem.
2f shows ones in the outer bark.

Transverse sections of sclerenchyma cells treated with phloroglucinol reac-
tion. 3a-3d indicate sclerenchyma cells at each position from the cambium,
respectively 1st, 3rd, 6th and the outermost in the phloem. 3e shows ones
in the outer bark. 3f exhibits the secondary phloem and the outer bark.

Transverse sections of scelerenchyma cells treated with M#ule reaction. 4a-
4e indicate sclerenchyma cells at each position from the cambium, respec-
tively 1st, 2nd, 3rd and 4th, 9th and 10th, and the outermost 34th in the
phloem. 4f exhibits ones in the outer bark. Wedges show the intercellular
layers and the boundary between the ring-like band and the inner part of
the secondary wall which are dyed red.

Transverse sections of sclerenchyma cells treared with Cross Bevan reaction.
5a-5c indicate scelerenchyma cells at each position from the cambium, re-
spectively 1st and 2nd, 5th-7th, 19-21th in the phloem. 5 f exhibits ones in
the outer bark. Black wedges in 5a show the ring-like bands of the se-
condary walls which are dyed brown. In 5b, black wedges show the un-
lignified inner parts of the secondary walls which are not dyed. In 5¢, black
wedges indicate the lignified parts of the inner part which are dyed brown.
White wedges exhibit the line-like parts which are dyed red.

Transverse sections of sclerenchyma cells treated with IKI-H;SO,; method.
6a-6d indicate sclerenchyma cells at each position from the cambium, res-
pectively 1st, 2nd, 6th, and 10th in the phloem. 6e exhibits ones in the
outer bark. Cellulose in the secondary walls shows blue color.

UV micrographs of transverse sections of sclerenchyma cells taken with 280
mg wave length. 7a shows sclerenchyma cells adjacent to the cambium.
7b indicates ones at the outermost part in the phloem. 7c exhibits ones
in the outer bark.
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