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though the variability between primary ramets is maintained
over six cycles of clonation, the trend of this variance is differ-
ent in A and B clones. In fact we found that in A clones (short
cycles) the variance between primary ramets for all the charac-
ters decreases from the first to the sixth clonation, while in B
clones (long cycles) the various characters examined exhibit ei-
ther an increase of variance or no modifications.

Summing up our results, the most impressive datum of this
experiment is represented by the fact that, when the length of
cloning period is varied, we observe a differential response of
the same genotype to micropropagation, estimated on the
characters considered as mean values and as between primary
ramets as variability modifications.

As the significant variations observed between primary ramets
at the first cycle are persistent after six cycles of vegetative
reproduction, an explanation of our results on the basis of the
‘c’ effects’ is untenable.

Considering that within A and B clones, belonging to the same
initial population, the genotype should be constant, excluding
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spontaneous nuclear mutations which are too infrequent, the
fact that these clones show different average phenotypes after
six cycles of cloning might be explained on the basis of somatic
variations due to cytoplasmatic inequalities which may have
arisen during asexual reproduction®. However, if this were the
case, we should observe a decrease of variability at the 6th
cycle in both A and B clones, which conversely exhibit a differ-
ent trend in the variability between primary ramets. Although
we cannot exclude the presence of a certain amount of cyto-
plasmic heterogeneity, we may put forth that in cloning the
same genotype at 14 and 28 days different developmental pat-
terns could have been selected and consequently that the phe-
notypic variations observed in A and B clones could be due to
modifications of gene expression.

In conclusion it is in our opinion that attention should be paid
to the length of the cloning period of micropropagated plants
in order to avoid undesirable phenotypes which seem to be
related to environmental tresses, such as propagation periods
which are too short.
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Mitotic cell cycle time in root meristems of tetraploid and related diploid pear! millet

A. Arundhati and J. V. Pantulu'

Department of Botany, Andhra University, Waltair 530003 (India), 15 February 1984

Summary. Mitotic cell cycle time was estimated from root meristems of tetraploid and related diploid stock (IP 1475) of pearl
millet (Pennisetum typhoides). There is a 38% increase in cell cycle time in tetraploid meristems compared of their related diploid

stocks.
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The amount of cellular DNA, and DNA replication are known
to have a direct effect on the mitotic cell cycle duration as
measured in root meristems of different plant tissues®. In-
creased DNA content per cell may affect cell cycle duration®.
A comparison of polyploids and related diploid species yielded
varying results: the cell cycle duration was sometimes short-
ened*, sometimes prolonged® and sometimes unaffected®. In
rye’ and barley® the mitotic cell cycle is prolonged in autotetra-
ploids when compared to that in diploids.

In pear] millet, related populations are available which differ in
total nuclear DNA content. The results of a comparison of
diploids with and without B chromosomes have been pre-
viously reported. The difference between non B and 3B plants
was small but the plants with 5B chromosomes showed a
significant increase of 39% in cell cycle time compared to non-
B stocks’. The mitotic cell cycle time in embryo and endo-

sperm tissue of diploids and tetraploids was estimated by
Krishna Rao and Aswani Kumari'®. The present work deals
with the cell cycle time in root meristems of diploid and auto-
tetraploid stocks of pearl millet.

Materials and methods. Seeds of a diploid inbred line IP 1475
and its induced autotetraploid in the C,, generation were
soaked for 2 h in tap water and placed on moist filter papers in
petridishes at 30+2°C for germination. After 32 h seedlings
with roots were immersed in 0.1% colchicine for 1 h and then
thoroughly washed in running water. Later they were placed
on a moist filter paper. Root tips were fixed for estimating
mitotic cell cycle time starting from 1 h after colchicine treat-
ment from both diploid and tetraploid seedlings. Root tips
were sampled at 1 and 2 h and regularly at 2 h intervals there-
after up to 32 h after colchicine treatment. Roots were fixed in
1:3 acetic acid-methanol mixture and transferred to 70% alco-
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hol after 24 h. The 2%, 4x, 8x metaphases were scored from
diploid and tetraploid treated root tips. For each interval three
slides were prepared from three root tips and from each slide
approximately 800-1000 cells were scored from Feulgen prepa-
rations,

Results and discussion. Mitotic cell cycle time was estimated as
the interval between two successive divisions of a selected
synchronous cell population, i.e. C-metaphases that emerge as
tetraploid cell population at the time of the next division, seen
as 4x cells in 2X roots and 8x cells in 4% roots. The percent-
age cells with C-metaphases was scored 1 h after treatment and
subsequently at 2 h intervals untit 32 h.

The proportion of C-metaphases in diploid pearf millet I h
after treatment was 7.7%. A comparable percentage of 4x
metaphases was observed only in the sample taken 22 h after
the treatment. Thus the mitotic cell cycle time of diploid (IP
1475) pearl millet was estimated to be 21 h (22-1 h).

The proportion of C-metaphases in tetraploid pear] millet 1 h
after treatment was found to be 7.8%. The highest proportion
of C-metaphases at the 8x level was only 6.8%. This level of
accumulation of 8x metaphases was found only in the sample
taken 30 h after the treatment; therefore, the cell cycle time of
tetraploids was estimated to be 29 h. Thus, the difference in
mitotic cell cycle time of the diploid and its autotetraploid
amounts to 8 h, i.e. an increase of 38%.

Comparison of mitotic cell cycle times in embryonic tissue of
pear! millet diploids and tetraploids also revealed a small dif-
ference; the duration was longer in 2n embryos'®. However, the
same study using vg 212, IP 482, IP 482T and C; HF lines
revealed no difference in mitotic cell cycle time in endosperm
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of diploid and tetraploid lines. They suggested that the effect
of polyploidy can be different on different cell types within the
same species. Results of the present experiment with root
meristems, while agreeing with this general conclusion, further
demonstrate that 1) the tetraploid root meristems show pro-
longed mitotic cell cycle compared to their related diploid and
2) that the cycle time in a more mature tissue (i.e. radicle) is
longer than that in the embryonic tissue (early embryo)'.

Frequencies of metaphases expressed as percentages at first and second
divisions of root meristems of diploid (IP 1475) and tetraploid peari
millet

Sampling Metaphases
time (h) 2n 4n
2% 4 x 4 x 8 %

1 7.70 7.80

2 8.25 7.13

4 8.50 1.40
12 4.85 1.00
14 1.90 0.50
16 1.10 0.30 0.90
18 0.90 0.60
20 6.00 0.20
22 7.38
24 2.25 .10
26 1.40 1.76
28 1.10 3.10
30 6.80
32 1.10
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Summary. Experiments were conducted to study the ability of irradiated glucose to induce reverse mutations in S. typhimurium by
host-mediated assay. The results revealed no significant increase in the frequency of reverse mutations compared to controls.
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Preservation of food and food components by radiation offers
several advantages in reducing spoilage. However, the suitabil-
ity of the resulting products for human consumption is debat-
able in view of conflicting results on genetic hazards of irra-
diated food stuffs reported by several investigators'™. Carbo-
hydrates being one of the main components of food material,
greater importance was attached to the studies on the effects of
irradiation on sucrose and glucose in particular. Mutagenic ef-
fects of irradiated sugar solutions were first indicaied by Eh-

renberg? on barley. Subsequently, other investigators reported
positive evidence of mutagenic effects in plant and mammalian
cells after treatment with irradiated sugar solutions®’. Host-
mediated assay is a valuable test system which determines the
ability of the host to detoxify the test compounds with regard
to their mutagenic activity®. Using this test system, experiments
were undertaken to assess the mutagenicity of irradiated glu-
cose using mice as hosts and Salmonella typhimurium G-46 as
indicator organism.



