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Thefuzzy seecls of cotton genotypes 70 E, Bikaneri Narma, ,4C.738, PIL.43, PIL.8, T7 and M.l2
storedttnder laboratory conditions.for one, two, three andfouryears were dry dressedwith a m*ture
of calcium orychloride and calcium carbonate (j: l) @ 5 I kg' and iodine vqpours impregnated in
the calcium carbonate @ 3S kg' and kept in airtight contoiner under ambienl condilionfor seven

days had s;hown that halogenation increased the seed vigour and viabitity, irrespdctive of age of
seeds and reduced the pathogenicity ofstored seeds.
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Introduction
Cotton is the chief of fibre crops grown in lndia on
commercial scale, as this is the prime source of raw
material to the Indian textile industry. Cotton sustains

huge employment in the rural and urban sectors, plays a
key role in the economic and trade activities within the

country. Seeds formed the basic and vital input for cotton
cultivation; hence, necessary care is required to look for
better seeds with high planting value. While in st6rage

cotton seeds tend to loose their viability due to its oil
containing nature and easy absorption of atmospheric
moisture when stored at high RH levels. Therefore, prevent

the loss ofseed viabiliry and deterioration ofotherqualities
especially during long-term storage'. The establishment
of a stand of vigourously growing seedlings is one of the
important pre-requisites for cotton production. In spite
of high initial seed vigour and viability, deterioration is

fast due to lack ofconducive storage environrnent. To avert
such situation, an inexpensive, simple and practicable
technology to prolong the shelflife ofcotton seeds through
storage is immensely needed, Based on these backdrops,
the experiment was formulated with halogens as seed

trea0nent to control the physiological deterioration in
seven cotton genotypes.

Materials and Methods
The fuzzy cotton seeds belonging to seven genotypes vz.,
70 E, Bikaneri Narma, AC.738, PIL.43, PIL.8, T.7 and

M.l2 were stored under laboratory conditions rvith no seed

treatments for one, two, three and four years. 'fhese seeds

were dry dressed with a mixture of calcium oxychloride
and calcium carbonate (3 : I ) @ 5 g kg' and iodine vapours

impregnated in the calciurn carbonate @3 gkg'to serve

as a source of chlorine and iodine, respectively. The
halogenated seeds ofeach genotype were packed in airtight '

containers and kept for seven days under ambient condition

tz9

along rvith untreated control seeds. After seven days, the
seeds were evaluated for viability by placing four
replications of 100 seeds dach in sand mediumf, the
nonnal seedlings were counted after a germination period
of 12 days and expressed in percentage. The seedling
vigour index was calculated by multiplying germination
percentage and seedling length as per AMul-Baki and
Anderson'. Apart from physiological quality, the
biochemical components such as e-lectrical conductivity
of seed leachatea, reducing sugart and dehydrogenase
enzyme activity" were estimated. The presence of storage
fungi, were tested using blotter method prescribed by
ISTA'. The data recorded were analyzed statistically for
significance as described by Gomez and Gomez'. The
data expressed in percentages were transformed into
corresponding arcsine values before analysis, wherever
necessary.

Results and Discussion
The investigation on seeds of seven cotton genotypes
which were given dry dressing ofchlorine and iodine based

halogen formulations brought out that the over pll
maximum germination of 80% was registered in one year
stored seeds and as low as 160/o in four year stored seeds.

Across the period of storage and seed treatments, the
genotype M. l2 registered the highest germination of 64%
followed byAC.738 (57%) and it was lowest inT.l (45%).
Seeds treated with either chlorine or iodine expressed a
positirc significantdifference of9oZ and 8oZ, respectively
on germination improvement over untreated seeds.
However, the effect of chlorine and iodine were found to
be similar. Between chlorine and iodine treatments, the
genotypes PIL.43, PIL.8, M.12 and'L7 are found highly
responsive to iodine treatment. Irrespective ofage ofseed,
the difference in improvement of germination between
chlorine and iodine treatrnent werc found tobe zyo to 3yo
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(Figures in parentheses indicate arc sine transformed values)
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Table 3. Effect of halogen treatments on electrical conductivity of seed leachare (dSm-r) (seeds stored ** 
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Table 5. Effect of treatments on dehvdrogenase actNlty ln cotton
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Tabte 6. Effect of treatments on Pathogen infection %o) ofcotton
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(Table l). The results are in conformity with the findings
of Zhurg et al." in soybean. Sinrilar observations were
reported byCtran*amon# md,EL-Zayat et al.t' in cotton
seeds. In two year old seed lot, the overall germination
increased due to chlorine and iodine by 8o/o. Similarly in
one year old seed lot, a significant increase of 9o/o and7o/o

germination due to chlorine and iodine treatments,
respectively than control was recorded. It is interesting to
note that the halogenation treatment controlled the
deterioration very significantly, irrespective of the
genotypes. The rate of deterioration is maximum in
untreated seeds especially with genotypes having poor
storage potential.

In line with germination, the maximum vigour
index value was registered in one year aged seeds (1 826),
which is significantly superior to the values of rest of the
age groups. As the age ofseed lot increases, the values of
vigour index decreased and it was significantly lowest in
four year aged seed lot. Among the seed treatnents,
chlorine and iodine registered the vigour index at par with
each other, but significantly higherthan the control (Table

2). It is interesting to note that within a short period of
seven days the vapour form of halogens improved the
germination and vigour of seed lots. This might be due to
counter action of free radical formation and lipid
peroxidation reaction along with increased membrane
stability. On the other hand, the halogen vapour (\oth
chlorine and iodine) reduced the physiological
deterioration by stabilizing the unsaturated fatty acid
components of lipoprotein moiety of cellular membrarles
and possibly reduced lipid per oxidation and free radical
reactions. Basu and Rudrapal" have suggestedthathalogen
might react with carbon - carbon double bonds of
unsaturated fatty acids, making them less susceptible to
further oxidation. These findings are in agreement with
the earlier study in cotton--.

The electrical conductivity, reducing sugars and

seed health test on pathogen infection have negative
association with seed qualiry. Among the age group of
seeds, four year old seeds registered the highest value of
electrical conductivity (0.50 I dSm-r) and reducing sugars
(0.009) and lowest value by one year old seeds (0.388dSm-'

and 0.003dSm'r, respectively). The increased electrical
conductivity ofseed leachates ofaged seeds may be due

to degradation and weakening of cell membrane, which
might the cause for leaching ofmetabolites and electrolytes

through the semi-permeable membranes into the imbibing
medium during the storage period. A progressive increase

in the leaching of electrolytes was observed with increase
of age lot. Weakened cell membrane allows the
electrolytes to leach at a rapid rate as witnessed in case of
four year aged seed lots. This is in consonance, with the

study of Jayashree'' in cotton. Among the treatments,
significantly less electrical conductivity was recorded in
iodinated seeds (0.429dSm'r) compared to chlorinated seeds

(0.458dSm-r) (Table 3). The low electrical conductivity
values registered for halogenated seeds reflect upon its
action at the molecular level to preserve the integrity of
the cellular components and cell membrane.

Estimation of sugar content from seed leachate

has also showed the similar result as that of electrical
conductivity. The sugar content ofseed leachate is reduced

to 0.004 mg seed-r and 0.005 mg seed-rdue to iodine and

chlorine treatments, respectively than the control (0.008
mg seed-r) (Table 4). Similar result was reported crop
seeds and indicated that high soluble sugar in leachates is
associated with low germination and vigour.

The dehydrogenase enzyme activity is a good
and stable metabolic marker to understand the degree of
vigour per se in seeds and has positive correlation with
seed quality, which differs significantly among the
genotypes, and it is the highest in PIL.43 (2.35 OD) and
one year old seeds (2.47 OD). Among the ffeatments
iodinated seeds recorded higher value (2.20 OD) over
chlorinated and untreated seeds (Table 5), In aged seeds

the loss of enerry production during germination might
be the reason for reduced dehydrogenase activity as

reported by Abdul-Baki and Anderson3. This biochemical
result corroborated very well with the physiological
manifestations of the seed.

The result of the seed infection revealed that
wider variations is noticed among the genotypes and it
ranges from 17.8Yo (AC.738) to 27.5o/o (70E) and also
expressed the linear increase in seed infection with increase

in age ofseeds. The percentage infection was reduced to
20 Yo and 20.2 % due to iodine and chlorine treatments
from 29.7%o (control) (Table 6). Similar effect was
observed by Christensenra, which was due to low microbial
activity and iodinated seeds under low humidity (30% RH
and 45'C). Since the halogen formulation has multibenifits
it would be a boon to seed producers as well as farmers to
store their valuable seeds. In conclusion it may be
recommended that halogenation of cotton seeds using the
vapour fonn of chlorine and iodine followed by packing
in moisture vapour proof containers would retain the
viability and vigour for several monflrs especially seeds

that are indented for long term storage with reasonable
protection against storage pests.
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