





























































































































































































































































































































































































































































































































































































































Fig. 180 Parts of untreated vegetative cells of A. cylindrica
exposed to darkness for 300 min. All of the cellular
membranes are still intact although there is svidence
of slight intrathylakoidal swelling in some places.

Note the lack of polyglucoside granules in the cytoplasm,
Otherwise, cell structure is similar to that observed

in control vegetative cells exposed to continuous
illumination

KMn04 fixation

X 39,000

Fige. 181 Parts of vegetative cells of A. cylindrica tresated
with 10 ppm diquat (salt) in complete darkness for
300 min. The cells appear undamaged and similar to
those exposed to darkness for the same length of time
in the absence of diquat.
KMn04 fixation

X 41,850
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Fig. 182

Fig. 183

Parts of untreated vegetative cells of A. cylindrica
after growth under continuous illumination. Note the
large number of polyglucoside granules in the cytoplasm
around the thylakoids.

KMnD4 fixation

X 55,000

Parts of vegetative cells of A. cylindrica after exposure
to complete darkness for a pesriod of 18 hours. Note the
absence of polyglucoside granules in the cytoplasm. The
prolonged darkness has also caused considerable intrg-
thylakoidal swelling in places.

KMn04 fixation

X 66,300






Fige. 184 A control dar« pre-treated vegetative cell of A.
cylindrica 60 min. after the commencement of illumina-
tion. Note the re-appear=nce of polyglucoside granules
in the cytoplasm
KMn04 fixation

X 29,400

Fig. 185 Control dark pre-treated vegetative cells of A. cylindrica
120 min, after the commencement of illumination. Note
the further accumulation of polyglucoside granules in
the cytoplasm
KMn04 fixation

X 28,100
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Fige 186

Figo 187

A dark pre~treated vegetative cell of A, cylindrica

60 min, after the commencement of illumination in the
presence of 10 ppm diquat (salt). Note the absence of
polyglucoside granules in the cytoplasm, Note also
the absence of ultrastructural damage to the cell,
KMnD4 fixation

X 36,900

Dark pre-~treated vegetative cells of A. cylindricea
120 min, after the commencement of illumination in
the presence of 10 ppm diquat (salt). Polyglucoside
granules have yet to re-appsear despite the absence of
any visible ultrastructural damage to the cells,
KMn04 fixation

X 28,800






Fig. 188

Vegetative cells of A. cylindrica treated in the light
with 10 ppm paraquat (cation) for 60 min. There is not

ultrastructural damage visible at this stage. Note that

polyglucoside granules are still numerous in the cytoplasm,

KMNO4 fixation

X 31,500

Vegetative cells of A, cylindrica treated in the light
with 10 ppm paraquat (cation) for 90 min. There are
still no signs of ultrastructural damage. Note however,
the reduced number of polyglucoside granules in the
cytoplasm,

KMnD4 fixation
X 31,500






Figo 190

Fig. 191

A vegetative cell of A. cylindrica treated in the light
with 10 ppm paraquat (cation) for 120 min. The plasma
membrane has been destroyed and the polyglucoside

granules have disappeared from the cytoplasm. 1In addition
the polyhedral bodies and the nuclear areas have a

more diffuse appearance than hitherto. Note also

the presence of two membranous inclusions in the top right
hand corner of the cell,
KMn04 fixation

X 19,500

Parts of vegetative cells of A. cylindrica treated

in the light with 10 ppm paraquat (cation)for 120
min., Note the breaks in the plasma membranes of both
cells, Note also that where the plasma membrane

is intact it has lost its characteristic esmall
undulations., The thylakoids appear to be undamaged
at this stage.

KMn04 fixeation

X 48,450






Fig. 192 A vegetative cell of A. cylindrica treated in the
light with 10 ppm paraquat (cation) for 150 min. This
cell is repressntative of those which had sustained the
least amount of ultrastructural damage at this time,
The plasma membrane is reduced to many fragments close
to the periphery., Early stages of intrathylakoidal
swelling are evident., Note also the fuzzy outlines of
the polyhedral bodies and the homogeneous appearancs of
the gytoplasm,
KMn04 fixation

X 38,400

Fige 193 Part of a dividing cell of A. cylindrica treated in the
light with 10 ppm paraquat (cation) for 150 min. This
micrograph is typical of the appearance of the most
drgstically altered vegetative cells at this time, Little
of the cytoplasmic matrix remains and intrathylakoidal
swelling is more marked. Note that fragmentation of the
thylakoids and subsequent vesicle formation has also
ococurred,

KMn04 fixation

X 38,200






Fig. 194

Vegetative cells of A. cylindrica treated in the light
with 10 ppm paraquat (cation) for 180 min. Little of the
cytoplasmic matrix remains. The thylakoids are swollen
and often fragmented, forming rounded vesicles. The
remains of the thylakoids are confined within the cell
walls which have sustained only small breaks.

KMn04 fixation

X 27,000

The remains of a vegetative cell of A. cylindrica

treated in the light with 10 ppm paraquat (cation) for

180 min, In this cell the cell wall has sustained a break
sufficiently large to allow some of the contents to
escape.

KMn04 fixation
X 29,800
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Fig. 196

Fige. 197

The typical appearance of vegetative cells of A.
cylindrica treated in the light with 10 ppm diquat
(cation) for 60 min. Note the slightly reduced numbers
of polyglucoside granules in the cytoplasm. No ultra-
structural damage is visible at this time,

KMn04 fixation

X 28,510

The typical appearance of vegetative cells of A.
cylindrica treated in the light with 10 ppm diquat
(cation) for 90 min, There is a reduced number of
polyglucoside granules in the cytoplasm but no visible
ultrastructural damagse.

KMn04 fixation

X 32,700
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Fige. 198

A vegetative cell of A. cylindrica treated in the light
with 10 ppm diquat (cation) for 90 min, This micrograph
illustrates more advanced symptoms observed in a relatively
small number of cells at this time., Note the plasma
membrane which has lost its characteristic small undula=-
tions., Also note that the nuclear areas are no longer
visible in the central region of the cell., O0Other parts

of the cell remain unchanged.

KMn04 fixation

X 41,100






Fig. 199

Fige. 200

Parts of vegetative cells of A. cylindrica treated in the
light with 10 ppm diquat (cation) for 120 min. It can

be seen that the plasma membrane has sustained many

breaks. Note also the reduced definition of the polyhedral
bodies and gpe disappearance of the nuclear areas, The
thylakoids appear unghanged at this time,

KMn04 fixation

X 39,400

A vegetative cell of A, cylindrica treated in the light
with 10 ppm diquat (cation) for 150 min, This cell is
representative of those which had sustained the lsast
amount of ultrastructural damage at this time. The cell
is still intact although the plasma membrane is now
reduced to small fragments close to the periphery of

the cytoplasm. Slight intrathylakoidal swelling is

also visible.

KMn04 fixation

X 40,800






Fige. 201 The remains of a vegetative cell of A. cylindrica
treated in the light with 10 ppm diquat (cation) for
150 min. This micrograph is representative of the
appearance of those cells which had undergons the
greatest degenerative changes by this time. Intra-
thylakoidal swelling is considerable and almost all
of the cytoplasmic matrix has éscaped through
extensive breaks in the cell wall.

KMnO4 fixation

X 39,500

Fig. 202 The typical appearance of vegetative cells of A. cylindrica
treated in the light with 10 ppm diquat (cation) for
180 min.

KMn04 fixation
X 39,500






Fig. 203

Fig. 204

Senescing vegetative cells of A. cylindrica from a
large blue-green colony, Note the extsnsive intra=-
thylakoidal swelling and the elmost total absence of
polyglucoside granules,

KMn04 fixation

X 22,870

A senescing vegetative cell of A. cylindrica from a

large blue=green colony. Considerable intrathylakoidal
swelling is evident in parts of the cell. All other
parts of the cell appear to bes undamaged and poly-
glucoside granules are still plentiful,

KMn0O4 fixation
X 27,600






Fig. 208

Fige 206

A senescing vegetative cell of A. cylindrica from a
large blue-green colony. Note the marked intra-
thylakoidal swelling throughout the cell. All other
parts of the cell appear to be undamaged and poly-
glucoside granules are present in reduced number,
KMn04 fixation

X 34,600

A senescing vegetative cell of A. cylindrica from a
yellow=green colony. Note the extensive intra-
thylakoidal swelling and accumulation of lipid granules.
Polyglucoside granules are still present although in
reduced numbers.

KMn04 fixation

X 27,285
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Fige 207

Fige. 208

A senescing vegetative cell of A. cylindrica from a
yellow=green colony. The thylakoid system is totally
disorganized. Note alsoc the accumulation of lipid
granules within the cell. Despite these changes, the
polyglucoside granules are present in the cytoplasm
and the plasma membrane is still intact and has its
usual crinkled appearancs.

KMn04 fixation

X 41,400

A senescing vegetative cell of A. cylindrica from a
yellow-green colony. This cell is similar in appear-
ance to the previous cell. 1In addition, this micro-
graph reveals the presence of a structure bearing a
striking resemblance to a prolamellar body (arrow)
KMno4 fixation

X 40,050






Fig. 209 A senescent vegetative cell of A, cylindrica from
a yellow=green colony. In this cell the plasma
membrane has broken down and many breaks have
appeared in the cell wall. Note also the accumulation
of lipid granules.
KMno4 fixation

X 29,260

Fig. 210 Fully senescent vegetative cells of A. cylindrics
from a yellow-green colony., The cell walls have
disintegrated allowing the escape of fragments of the
disorganized remains of the thylakoid system,

KMn04 fixation

X 26,790






	464122_Vol2_001
	464122_Vol2_002
	464122_Vol2_003
	464122_Vol2_004
	464122_Vol2_005
	464122_Vol2_006
	464122_Vol2_007
	464122_Vol2_008
	464122_Vol2_009
	464122_Vol2_010
	464122_Vol2_011
	464122_Vol2_012
	464122_Vol2_013
	464122_Vol2_014
	464122_Vol2_015
	464122_Vol2_016
	464122_Vol2_017
	464122_Vol2_018
	464122_Vol2_019
	464122_Vol2_020
	464122_Vol2_021
	464122_Vol2_022
	464122_Vol2_023
	464122_Vol2_024
	464122_Vol2_025
	464122_Vol2_026
	464122_Vol2_027
	464122_Vol2_028
	464122_Vol2_029
	464122_Vol2_030
	464122_Vol2_031
	464122_Vol2_032
	464122_Vol2_033
	464122_Vol2_034
	464122_Vol2_035
	464122_Vol2_036
	464122_Vol2_037
	464122_Vol2_038
	464122_Vol2_039
	464122_Vol2_040
	464122_Vol2_041
	464122_Vol2_042
	464122_Vol2_043
	464122_Vol2_044
	464122_Vol2_045
	464122_Vol2_046
	464122_Vol2_047
	464122_Vol2_048
	464122_Vol2_049
	464122_Vol2_050
	464122_Vol2_051
	464122_Vol2_052
	464122_Vol2_053
	464122_Vol2_054
	464122_Vol2_055
	464122_Vol2_056
	464122_Vol2_057
	464122_Vol2_058
	464122_Vol2_059
	464122_Vol2_060
	464122_Vol2_061
	464122_Vol2_062
	464122_Vol2_063
	464122_Vol2_064
	464122_Vol2_065
	464122_Vol2_066
	464122_Vol2_067
	464122_Vol2_068
	464122_Vol2_069
	464122_Vol2_070
	464122_Vol2_071
	464122_Vol2_072
	464122_Vol2_073
	464122_Vol2_074
	464122_Vol2_075
	464122_Vol2_076
	464122_Vol2_077
	464122_Vol2_078
	464122_Vol2_079
	464122_Vol2_080
	464122_Vol2_081
	464122_Vol2_082
	464122_Vol2_083
	464122_Vol2_084
	464122_Vol2_085
	464122_Vol2_086
	464122_Vol2_087
	464122_Vol2_088
	464122_Vol2_089
	464122_Vol2_090
	464122_Vol2_091
	464122_Vol2_092
	464122_Vol2_093
	464122_Vol2_094
	464122_Vol2_095
	464122_Vol2_096
	464122_Vol2_097
	464122_Vol2_098
	464122_Vol2_099
	464122_Vol2_100
	464122_Vol2_101
	464122_Vol2_102
	464122_Vol2_103
	464122_Vol2_104
	464122_Vol2_105
	464122_Vol2_106
	464122_Vol2_107
	464122_Vol2_108
	464122_Vol2_109
	464122_Vol2_110
	464122_Vol2_111
	464122_Vol2_112
	464122_Vol2_113
	464122_Vol2_114
	464122_Vol2_115
	464122_Vol2_116
	464122_Vol2_117
	464122_Vol2_118
	464122_Vol2_119
	464122_Vol2_120
	464122_Vol2_121
	464122_Vol2_122
	464122_Vol2_123
	464122_Vol2_124
	464122_Vol2_125
	464122_Vol2_126
	464122_Vol2_127
	464122_Vol2_128
	464122_Vol2_129
	464122_Vol2_130
	464122_Vol2_131
	464122_Vol2_132
	464122_Vol2_133
	464122_Vol2_134
	464122_Vol2_135
	464122_Vol2_136
	464122_Vol2_137
	464122_Vol2_138
	464122_Vol2_139
	464122_Vol2_140
	464122_Vol2_141
	464122_Vol2_142
	464122_Vol2_143
	464122_Vol2_144
	464122_Vol2_145
	464122_Vol2_146
	464122_Vol2_147
	464122_Vol2_148
	464122_Vol2_149
	464122_Vol2_150
	464122_Vol2_151
	464122_Vol2_152
	464122_Vol2_153
	464122_Vol2_154
	464122_Vol2_155
	464122_Vol2_156
	464122_Vol2_157
	464122_Vol2_158
	464122_Vol2_159
	464122_Vol2_160
	464122_Vol2_161
	464122_Vol2_162
	464122_Vol2_163
	464122_Vol2_164
	464122_Vol2_165
	464122_Vol2_166
	464122_Vol2_167
	464122_Vol2_168
	464122_Vol2_169
	464122_Vol2_170
	464122_Vol2_171
	464122_Vol2_172
	464122_Vol2_173
	464122_Vol2_174
	464122_Vol2_175
	464122_Vol2_176
	464122_Vol2_177
	464122_Vol2_178
	464122_Vol2_179
	464122_Vol2_180
	464122_Vol2_181
	464122_Vol2_182
	464122_Vol2_183
	464122_Vol2_184
	464122_Vol2_185
	464122_Vol2_186
	464122_Vol2_187
	464122_Vol2_188
	464122_Vol2_189
	464122_Vol2_190
	464122_Vol2_191
	464122_Vol2_192
	464122_Vol2_193
	464122_Vol2_194
	464122_Vol2_195
	464122_Vol2_196
	464122_Vol2_197
	464122_Vol2_198
	464122_Vol2_199
	464122_Vol2_200
	464122_Vol2_201
	464122_Vol2_202
	464122_Vol2_203
	464122_Vol2_204
	464122_Vol2_205
	464122_Vol2_206
	464122_Vol2_207
	464122_Vol2_208
	464122_Vol2_209
	464122_Vol2_210
	464122_Vol2_211
	464122_Vol2_212
	464122_Vol2_213
	464122_Vol2_214
	464122_Vol2_215
	464122_Vol2_216
	464122_Vol2_217
	464122_Vol2_218
	464122_Vol2_219
	464122_Vol2_220
	464122_Vol2_221
	464122_Vol2_222
	464122_Vol2_223
	464122_Vol2_224
	464122_Vol2_225
	464122_Vol2_226
	464122_Vol2_227
	464122_Vol2_228
	464122_Vol2_229
	464122_Vol2_230
	464122_Vol2_231
	464122_Vol2_232
	464122_Vol2_233
	464122_Vol2_234

