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ABSTRACT: An investigation was undertaken in the Seed Physiology Laboratory, [ )(‘:plartrr'w::rjt W‘:ih";:z
Science and Technology, College of Agriculture, Bhubaneswar, to study the effect of seed colouri 1;,. . w‘:n'
artificial and natural dyes on storability of black gram seeds. Freshly har\fcstcjd bla(:}k' ;?ram s‘(,f.ﬂ . 7;’/-
treated with fungicide (Thiram @ 2g per kg seed), followed by colouring with five »_artlﬂcm‘l dy't%‘ 4 “;.317 g
concentration, viz. Aniline blue, Congo red, Methyl violet, Bromocresol purple and (,oomaslc'bnlhant ue,
and four natural dyes, viz. Beet (root tuber extract), Turmeric (dried rhizome powder), M‘(.']tlndl (leaf cxtrac,t){
Marigold (extract from petals). One control treatment was also taken, in which only fungicide tr-catment was
given. After colouring, the seeds were dried to moisture content below MSCS (9.0%) and stored in cloth bags
under ambient conditions, for a period of 8 months, i.e. from October 2014 to May 2015. Most of the dye
treatments, both artificial and natural, had some deleterious effect on maintenance of viability in seeds, as
compared to control, though in some cases, the differences were statistically non-significant. None of the
dyes had any beneficial effect on germination or vigour parameters. Among the artificial dyes, least deleterious
effect was observed in case of seeds treated with Bromocresol purple and Congo red, in terms of various
physiological parameters like germinability, percent abnormal seedlings, seed vigour indices and field
emergence. Among natural dyes, Mehndi and Marigold treated seeds gave better results than Beet and

Turmeric treated seeds, in terms of the physiological parameters. However, seeds coloured with Turmeric

showed significantly lower insect infestation throughout the period of storage, as compared to the other
treatments and control, clearly indicating its role in control of insect infestation during storage. Maximum

deleterious effect of seed physiological parameters was recorded in case of Aniline blue and Methyl violet.
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INTRODUCTION

Among various seed enhancement techniques,
seed colouring, or the practice of providing an
exogenous colour coating to seeds, started as a
necessary practice in the developed countries to
avoid the possibility of accidental use of treated
seeds as food or feed. Colouring of seed has
several merits like, improving seed marketability,

different batches of seeds. In India, seed colouring
is only of relatively recent interest and is still

considered by many as of lesser importance than
the other enhancement techniques or even as an
unnecessary and extravagant exercise.

Colouring of seeds is done by use of artificial
dyes or natural colouring pigments. Some of the

improving the appearance of a lot in case of seed
discolouration, enabling brand identification,
acting as a visual means of ensuring uniformity
of seed treatment, enabling farmers for easy
identification of varieties based on colour, acting
as insect and bird repellent, and checking
adulteration by giving different colours to
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natural pigments and artificial dyes available in
the market may have deleterious effect on seed
storability and its subsequent performance. A few
workers have studied the effect of dyes on the
seed quality. The effect of seed colouring on the
quality of soybean and tomato seeds was studied
by Tonapi et al. [1] encompassing 25 dyes at
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0.75% concentration and concluded that the dyes
Rhodamine-B, Fast green and Malachite gr;-cn
were the best dyes for soybean seed. For tomato
seeds, Rhodamine-B and Fast green were found
to have least deleterious effect on the seed
quality. From a similar experiment, Tonapi et al.
[2] reported that the dyes Rhodamine-B, Fast
green and Fuchsine, in order of preference, were
found to be the best among all dyes in having
minimum deleterious effect on both paddy and
maize seeds. Similarly, the dyes Rhodamine-B and
Erichro black-T in castor, Rhodamine-B and
Cotton blue in sunflower and Rhodamine-B,
Fuchsine and Neutral Red in safflower had the
least deleterious effect on seed quality during
storage and its subsequent performance [3].
Harinath Babu et al. [4] reported that the dyes,
Rhodamine-B, Fuchsine and Titan yellow for red
gram, Rhodamine-B, Fuchsine and Phenol red for
black gram and Rhodamine-B, Crystal violet and
Titan yellow for Bengal gram were found to be
the best dyes for seed colouring at 0.75%
concentration. Colouring of seeds with green
herbal textile dye + insecticide treatment has been
reported to control rice weevil infestation in
hybrid sorghum [5]. Though the above-mentioned
studies have thrown light on the effectiveness of
seed colouring on the storability and performance
of seeds, further research needs to be undertaken
to substantiate the above results, encompassing
more number of crops and by using more number
of natural or artificial dyes. Considering the
above discussions, the present study was
undertaken to study the effect of seed colouring
on the physiological properties, in a few crop
seeds and identify various dye (s) suitable for
colouring of different crop seeds vis a vis seed

storability.

MATERIALS AND METHODS

Freshly harvested black gram seeds were treated
with fungicide (Thiram @ 2g per .kg seed),
followed by colouring with five artificial dyes @
0.75% concentration, viz. Aniline blue (T)), Congo
red(T,), Methyl violet (T5), Bromocresol purple
(T,) and Coomasie brilliant blue (T, and four
natural dyes, viz. Beet (root tuber extract) (Tﬁ):
Turmeric (dried rhizome powder) (T,), Mehndi
(leaf extract) (Ty), Marigold (extract from petals)

(T,). One Control (T,,) was also taken, in which
only fungicide treatment was given. After
colouring, the seeds were dried to moisture
contents below Indian ~ Minimum Seed
Certification Standards for black gram (9%) and
stored in cloth bags under ambient conditions for
a period of 8 months, i.e., from October 2014 to
May 2015. The experiment was laid out in
Completely Randomised Design with three
replications. Observations on seed moisture
content (%), germination (%), Seed Vigour Index-
I [6], speed of germination, germination after
accelerated ageing (%), field emergence (%),
infected seeds (%) and insect infestation (%) were
recorded at monthly intervals. Data obtained from
the experiment were analysed using suitable

statistical techniques.

RESULTS AND DISCUSSION

Seed colouring with artificial and natural dyes
had little effect on the seed moisture content
during storage. The variation among the
treatments was found to be statistically non-
significant (Table 1). However, the mean seed
moisture content (over 8 months) was slightly
higher in T, (Turmeric), the difference with other
treatments being non-significant.

Seed germination among all the treatments
decreased gradually with the increase in storage
period. The germination potential of T,, (Control),
i.e. seed treated with fungicide only and without
any colouring, was higher over 8 months of
storage (Table 1). Among the artificial dyes, T,
(Bromocresol purple), T, (Congo red) and T;
(Coomasie brilliant blue) proved to have least
deleterious effect on germination potential of the
seeds. Maximum deleterious effect was observed
in case of T, (Methyl violet) and T, (Aniline
blue).

The highest mean shoot and root lengths were
observed in case of T, (control), thus indicating
that all the treatments had slight deleterious effect
on maintenance of seed quality during storage.
Lowest shoot length was recorded in case of Ty
(Mehndi), while lowest root length was observed
in case of T, (Aniline blue) and T, (Beet). In
contrast to all treatments, highest seedling dry
weight was recorded in case of T, (Control) and
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(Congo red), followed
by T, (Coomasie
brilliant blue).

Among all  the
treatments, least insect
infestation was
recorded in case of T;
(Turmeric), followed by
T, (Marigold) (Table 3).
The treatment T,
(Turmeric) was found
to produce significantly
lower percentage of
insect infestation
throughout the storage
period. Among the
artificial dyes, T,
(Bromocresol purple)
gave better result with
regard to controlling
the storage insects.

In comparison to
the dye treatments,
highest germination
percentage after
accelerated ageing was
recorded in case of T,
(Control), clearly
indicating some
deleterious effect of the
treatments on seed
quality during storage
(Table 3). Among the
treatments, T,
(Bromocresol purple)
and T, (Marigold) gave
good germination after
accelerated ageing,
while T, (Aniline blue)
and T, (Methyl violet)

recorded the least

germination value.
Highest field

emergence was

recorded in case of T,
(Control), while all the
dye treatments showed
a slight deleterious
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purple and Congo red, in terms of various
physiological parameters like germinability, per
cent abnormal seedlings, seed vigour indices and
field emergence. Among natural dyes, Mehndi
and Marigold treated seeds gave better results
than the Beet and Turmeric treated seeds, in
terms of the physiological parameters. However,
seeds coloured with  Turmeric showed
significantly lower insect infestation throughout
the period of storage, as compared to the other
treatments and Control, clearly indicating its role
in control of insect infestation during storage.
Maximum deleterious effect of seed physiological
parameters was recorded in case of Aniline blue
and Methyl violet.

Considering the above findings from the
investigation, it can be concluded that among
artificial dyes, Bromocresol purple and Congo red
can safely be recommended for colouring of black
gram seeds. In case of natural dyes, Mehndi leaf
extract and Marigold petal extract proved to be
good options for colouring of black gram seeds.
However, further investigations encompassing
several other dyes may be taken up to have
better screening of the artificial and natural dyes,
as well as to fix seed colouring standards.
Similarly, calculating the cost of dye treatment
and benefits arising out of it may need further
study.

atural and Artificial Dyes on Storability of Black Gram Seeds 75
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