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Fig. 1. Effect of P. rigida extract of control (A) and treat-
ment (B) on the radicle growth of R sativus var. hortensis
for acanthiformis during 1-6 days of germination. pit.:
treatment of P. rigida extract.

Fig. 2. Negageotropism of radicles of C. mimosoides var,
nomame on 4% extract of P. rigida.
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Fig. 3. Light photographic views (X100) of transversed
root lip cell of R sativus var. hortensis for acanthiformis
grown on sterile water (A), 6% extract (B), 25% cxtract
(C), and 75% extract (D). ep, epidermis; co, cortex; s, siele.
Bar=0.01 pm.
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Fig. 4. Light photographic

rool tip cell of C. mimosoides var. nomame grown on ste-
rile water (A), 6% extract (B), 25% extract (C), and 75%
extract (D). ep, epidermis; co, cortex; s, stele. Bar=001
pm.
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Fig. 5. Control sections of R sativus var. hortensis for
acanthiformis. 1. An epidermal cell showed mitochondria
(M), rough endoplasmic reticulum (fER), dictyosome,
proplastid (P), lipid bodies (L), and vacuoles (V) with
electron-dense deposits (arrows). Bar=24 um. 2. A large
number of small vacuoles (V) are characteristically seen
in the cortical cell. Notice some microtubules adjacent
to cell wall (W). Bar=1.5 pym. 3. Numerous lipid bodies
bounded by a single membrane are visible in the cortical
cells. A lot of vesicles, possibly derived from dictyosomes
are seen al the peripheral cytoplasm. Bar=3.0 um.
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Fig. 6. Treated sections of R sativus var. hortensis for
acanthiformis. 1. Active endocytosis occurs in the epider-
mal cells. Electron-dense deposits (arrows) are arranged
on cell wall (W). Bar=24 um. Numerous small vacuoles
are shown at the peripheral cytoplasm of the treated cor-
tical cell with extracts. A large number of polysomes are
obviously present. Bar=1.5 um. 3. Amyloplast (A) boun-
ded by double membranc posscss a starch grain. A mito-
chondron and a dictyosome (D) with its vesicles are
shown in the parenchyma cell of the stele. Bar=3.0 pm.
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Fig. 7. Control (1, 2) and treated (3-6) sections of C. mimosoides var. nomame. 1. A large number of different vesicles
in size are accumulated in outer region of plasma membrane. Two proplastids (P) with few membranous sheet are
prominent in the cortical cell, which has faced to the intercellular spacc (IS). Bar=24 um. 2. An enlarged secondary
vacuole protruded into the central vacuole (CV) may fuse and develope into a huge one in the cortical cell. Bar=24 pm.
3. Amorphous materials (arrows) of vacuoles, possibly containing extracts are discharged into the central vacuole (CV)
of cortical cell. Bar=15pm. 4. In the parenchyma cells of the stele, clectron-dense deposits (arrows) are accumulated
in the central vacuoles along the tonoplast. Bar=1.5 pym. 5. An electronmicrograph of the cortical cell showed the cell
degeneration. Amyloplasts (A) and mitochondria (M) are still remained in the cytoplasm. Bar=24 pm. 6. An electronmic-
rograph of the cortical cells show the early and the late developmental stages of the cell degeneration. Note the upper
left-portion of the photograph showing the completely degenerated cytoplasm (arrows). Bar=24 pm.
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Effect of Leaf Extract from Pinus rigida on
Morphological Changes of Root Tips
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ABSTRACT

After treatment with various concentrations of the leaf extract from Pinus rigida, the structn-
ral changes of root tips in Raphanus sativus var. hortensis for. acanthiformis and Cassia mimosoi-
des var. nomame were examined by the light and the electron microscopy. Although 6% extract
treatment enhanced the cortical cell elongation in both plants, the other concentrations such
as 25% and 75% changed their external features of the epidermal and cortical cells into
irregular shape and size. By 75% treatment, furthermore, the epidermal region was became
thicker into 7 cell layers in C. mimosoides var. nomame. In the treated epidermal cells of
R. sativus var. hortensis for. acanthiformis, the highly electron-dense deposits were regulary
arranged on the cell wall. And the invagination of plasma membrane was also observed. Amylo-
plasts usually appeared in both parenchyma cells of cortex and stele. However, the lipid bodies
were clearly decreased in their cytoplasm. The treated root tips of C. mimosoides var. nomame
have characteristically shown the various phases of cell degeneration. The electron-dense depo-
sits were especially accumulated within the central vacuoles along the tonoplast.
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