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The usc of radiation in practical breeding research has attracted con.
siderable attention during the last years, In this respeet, efforts were
much directed towards general radiation effects on plants and seeds 1, 5
& 6. Although much work had been done on the nature and mechanism
of chromosome damage by ionising radiation, yet further studies concern-
ing unalysis of chromosome breakage and the nature of chromosome aber-
rations seemed necessary.

The present work is concerncd with the effect of Co% gamme radia.
lion on mitosis of Vicia faba. The effect on root mitosis of stored radiated
sceds had been also studied.

MATERIAL AND METHODS

Seeds of Vicia faba ( Var. Rebaya 40 ) were irradiated by Co®**-gamma
rays. Irradiation doses were 4000 r, 7000 r, 12000 r, 16000 r, 20000 r and
25000 v, 100 irradiated sceds were plauted in sawdust ; 100 nntreated seeds
were cultivated under the eame experimental conditions and were used as
controls. Half of the irradiated sceds were planted 48 hours after irradia-
tion, the other after 4 months from the date of irradiation.

For eytological studies, the root tips of 50 eeedlings from each trea:-
ment were taken. 30 roots were stained using the acetoorecin squash techni-
¢ue. The other 20 roots were prepared by the paraffin method. Lingitudinal
as well as cross seetions { 10 mieron thick } were studied after staining

with gentian violet.

RESULTS AND DISCUSSION

Study of root cells of onstored and stored irradiated seeds showed
that the mitotic rate was, as expected more affected by the higher doses.
The rate of cell division decreased in the 20,000 r and 25,000 r ( Table 1
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and 2 ). In the lewer doses, the rate of miiosis was more or less the same
as in the control. '

The percentage of induced abnormalities increased with increased doses
of irrudiation. The types of abnormalitiés differed in unstored irradiated
sceds from that in stored ones. Root cells from unstored irradiated seeds
showed more siructural ohnormalities than physiological such as breaks
and micronuelii. { Table 1 ). Root cells from stored irradiated seeds
showed more or less physiological than structural opes. ( Table 2 ).

Stickiness of the chromosomes in metaphases ond ana-telophases was
observed.  Lower doses aflecled light stickiness of the chromosomes, whesc
percentage was relatively high ( Table 2 ). The degree of stickiness reached
it maximum in the higher doses. In the metaphases stickiness varried from
light stickiness 1o the stickiness of the chromosomes in one or more clumps.
( Fig. 1-3 ). In the ana-telophases the result was the occurnuce of sticky
bridges Fig. 4-5.

Stickiness was rcported to occur as a result of irradiation with X.rays
( Sax 1941 ), or as a result of trcotment with various agents. e. g,
Podoplivllin ( Husscin and Hakeem 1961 ; Amer and Hokeem 1964 ),
Stickiness induced by X-ray.irradiation wos attributed to excess chargo of
nucleic aeid on the chromosomes Sax 1941 ).

'The disturbances in the anaphases ranged from onc or more ( Fig. 5 )
lagging chromosemes to the spreading and irregular scattering of all the
chromosomes all over the cell ( Fig. 6 ). The latter type of disturbance
might be attributed 1o complete disturbance of the spindle. Another type
of abnormalitics in the anaphases was the anaphace-groups : in which the
chromatids were present in groups hut not in true poles. Such aaophose
type may origirate from the metaphase clumps of chromosomes by
longitudinal eplitting of the chromosomes. Becauce of stickiness the chro-
mosorues may be unable to move to different poles and thus lead to the
above mentioned abnormality. Such anapbase type was also observed as
a result of treatment with podopbyllin ( Amer & Hakeem 1964 ). Micro-
nuclei and multipolar anaphases werc also observed as a result of irra-
diation with all the employed dozes. Tripolar auaphases were the most
prominent ( Fig. 7 ). Garcin  (1960) treating Vieia plants with Co®
gammu radiation found, micronuclei, agglutination and fragmentation of

chromosomes.

The percentage of chromosoome breakage was relatively small
( Table 1 ). This may be due to stickiness which hinders the appearance

of chromosome breaks.
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In addition to stickiness, loss of chromaticity ( I'ig. 8-9 ) was freque-
ntly mct with, especially in higher doses of irradiation.  Sometimes it
confuses with breakage of chromosomes. vet keen examination can differe-
ntiate the two abnomalities. Thus in stored seeds Co® gamnma radiation
seemed to affect more the chemical chromosome structure and nueleic acid
metabolism, giving rise to the above abrormalities.

SUMMARY

Dry seeds of Vicia faba ( Var. Rebaya 40 ) were stored for 4 months
after irradiation comparing unstorcd irradiated sceds with stored omes :

1. TRate of mitosis was not affected by storage period.
2. Percentage of abnormal cells was not affected.

3. Types of abnormalities deviated to physiclogical ones, rather than
etructural oncs, in stored irradiated sceds.
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Fig. 1

Fig. 1-3. Different type of sticky mectaphases induced by irradiztion with 16 K.

( Fig. 1 ) and 25 Kr { Figs. 2 & 3 ).






Fig. 4 Fig, Fig. 6

Tig, 7 Fig. 8 Fig. ¢

Figs. 4-.9. Different nmaphase types, Sticky bridges and lagging chromosomes
( Figs. 4 & 5 ), complete disturbed onaphase { Fig. 6 ), tripolar anaphase ( Fig. 7 )
loss of chrimaticity ( Figs. 8 & 9 ) resulting from treatments with 16 kr and 20 kr,



