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rig. 180 

rig. 181 

Parts of untreated vegetative cells of ~. cylindrica 

exposed to darkness for 300 min. All of the cellular 

membranes are still intact although there is evidence 

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 

Parts of vegetative cells of ~. cylindrica treated 

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. 

K~n04 fixation 

X 41,850 





fig. 182 

rig. 183 

Parts of untreated vegetative cells of i. cylindric. 

after growth under continuous illumination. Note the 

large number of polyglucoside granules in the cytoplasm 

around the thylakoids. 

KMn04 fixation 

X 55,000 

Parts of vegetative cells of i. cylindrica after exposura 

to oomplete darkness for a period of 18 hours. Note the 

abeance of polyglucoeide granules in the cytoplasm. The 

prolonged darkness has also caused considerabls intra­

thylakoidal ewelling in places. 

KMn04 fixation 

X 66,300 





Fig. 184 A control dark pre-treated vegetative cell of !. 

cylindrica 60 min. after the commencement of illumina-

tion. Note the r8-app8ar~nce of polyglucoside granules 

in the cytoplasm 

KMn04 f ixa tion 

X 29,400 

rig. 185 Control dark pre-treated vegetative cells of ~. cylindric. -
120 min. after the commencement of illumination. Not. 

the further accumUlation of polyglucoside granules 1n 

the cytoplasm 

KMn04 f ba tion 

X 28,100 
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Fig. 186 

Fig. 187 

A dark pr8~treat8d vegetative cell of ~. 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. 

KMn04 fixation 

X 36,900 

Dark pre-treated vegetative cells of !. cylindric8 

120 min. after the commencement of illumination in 

the presence of 10 ppm diquat (salt). Polyglucoside 

granules have yet to re-appear despite the absence of 

any visible ultrastructural damage to the cells. 

KMn04 fixation 

X 28,800 





Fig. 188 

fig. 189 

Vegetative cells of ~. 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. 

KMn04 fixation 

X 31,500 

Vegetative calls of ~. cylindrica treated in the light 

with 10 ppm paraquat (cation) for 90 min. There ara 

atill no s1gns of ultrastructural damage. Note however, 

the reduced number of polygluco8ida granules in the 

cytoplaem. 

Kl'ln04 fixation 

X 31,500 





fig. 190 

rig. 191 

A vegetative cell of ~. 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. In 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 ~. cylindrica treated 

in the light with 10 ppm paraquat (cation)for 120 

min. Note the breaks in the plasma membranes of both 

calls. Note also that where the plasma membrane 

is intact it hes lost its characteristic amall 

undulations. The thylakoids appear to be undamaged 

at this stage. 

K~n04 fixation 

X 48,450 





Fig. 192 

fig. 193 

A vegetative cell of ~. 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 or 

the polyhedral bodies and the homogeneous appearance of 

the gytoplasm. 

KMn04 fixation 

X 38,400 

Part of a dividing cell of ~. cylindrica treated in the 

light with 10 ppm paraquat (cation) for 150 min. This 

micrograph is typical of the appearance of the most 

drastically altered vegetative cells at this time. Little 

or the cytoplasmic matrix remains and intrathylakoidal 

swelling is more marked. Note that fragmentation of the 

thylakoids and subsequent veeicle formation has also 

occurred. 

K"n04 'ixation 

X 38,200 
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fig. 194 

fig. 195 

Vegetative cells of ~. cylindrica treated in the light 

with 10 ppm paraquat (cation) for 180 min. Little of the 

cytoplasmic matrix remains. The thy1akoids are swollen 

and often fragmented, forming rounded vesicles. The 

remains of the thy1akoids are confined within the cell 

walls which have sustained only small breaks. 

KMn04 fixation 

X 27,000 

The remains of a vegetative cell of !. 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. 

K~n04 fixation 

X 29,800 
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fig. 196 

fig. 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 i. 

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 damage. 

K~n04 fixation 

X 32,700 
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fig. 198 A vegetative cell of ~. 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. Other parts 

of the cell remain unchanged. 

KMn04 fixation 

X 41,100 
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Fig. 199 

rig. 200 

Parts of vegetative cells of ~. cylindrice treated in the 

light with 10 ppm diquet (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 \he disappearance of the nuclear areas. The 

thylakoids appear unChanged at this time. 

KMn04 fixation 

X 39,400 

A vegetative cell of i. cylindrica treated in the light 

with 10 ppm diquat (cation) for 150 min. This cell ia 

represantative of those which had sustained the leaat 

amount of ultrastructural damage at this time. The call 

ie atill intact although the plasma membrane is now 

reduced to amall fragmenta close to the periphery of 

tha cytoplasm. Slight intrathylakoidal swelling is 

alao viaibla. 

K""04 fixation 

X 40,800 
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fig. 201 

fig. 202 

The remains of a vegetative cell of ~. 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 undergone the 

greatest degenerative Changes by this time. Intra­

thylakoidal swelling is considerable and almost all 

of the cytoplasmic matrix has escaped through 

extensive breaks in the cell wall. 

KMn04 fixation 

X 39,500 

The typical appearance of vegetative cells of !. cylindrica 

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

180 _in. 

K""04 fixation 

X 39,500 
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fig. 203 

fig. 204 

Senescing vegetative cells of ~. cylindrica from a 

large blue-green colony. Note the extensive intra­

thylakoidal swelling and the almost total absence of 

polyglucoside granules. 

KMn04 fixation 

X 22,870 

A 88ne8cing vegetative cell of ~. 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 be undamaged and poly­

glucoside granules are still plentiful. 

KMn04 fixation 

X 27,600 
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fig. 205 

rig. 206 

A senescing vegetative cell of !. 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 8ene8cing vegetative cell of i. cylindrica tram a 

yellow-green colony. Note the extensive intra­

thylakoidal swelling and accumulation of lipid granule8. 

Polyglucoside granules are still present although in 

reduced numbers. 

KPln04 fixation 

X 27,285 
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Fig. 207 

rig. 208 

A senescing vegetative cell of ~. cylindrica from a 

yellow-green colony. The thylakoid system is totally 

disorganized. Note also 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 appearance. 

KMn04 fixation 

X 41.400 

A seneacing vegetative cell of i. cylindrica from a 

yellow-green colony. This cell is similar in appear­

ance to the previous cell. In addition, this micro­

graph reveals the presence of a structure bearing a 

striking resemblance to a prola •• llar body (arrow) 

KMn04 fixation 

X 40,050 
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fig. 209 

rig. 210 

A senescent vegetative cell of ~. 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. 

KMn04 fixation 

X 29,260 

fully senescent vegetative cells of !. cylindric. 

from a yellow-green colony. The cell walla have 

disintegrated allowing the escape of fragments of the 

disorganized remains of the thylakoid system. 

KMn04 fixation 

X 26,790 
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