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Abstract

The present study was undertaken with sorghum hybrid CSH 9 during 2009-10 and 2010-11 through seed coating with polymers in
combination with pesticide and fungicide. The objective was to standardize the seed coating protocol for enhancement of seed quality
during storage. The experiment was carried out with different seed coating materials viz., polymer coating (Polykote @ 3 ml kg™ of seed),
polymer coating+thiram 75% wp @ 2.5 g kg™ of seed, polymer coating+imidacloprid @ 4 ml kg* seed, polymer coating+thiram 75% wp
@ 2.5 g kg* of seed+imidacloprid @ 4 ml kg™ seed and vitavax 200 @ 2 g kg™ seed along with untreated seed. The seed material was
stored in both cloth bags and 700 guage polythene bags and data was recorded on various quality parameters during storage. The results
revealed that irrespective of the storage container, significantly superior germination percent (76 and 75), seedling vigour index ( 2895 and
2205) and field emergence (81 and 79%) was recorded with polymer coating+thiram+imidacloprid over untreated control at ten months
of storage during 2009 and 10 when stored in polythene bag. There was no incidence of pathogen in the seed lots of all the treatments
initially, which rose up to 4.5% in control. However, a lower per cent of infection of 0-2.5 was maintained in the seed lots stored in 700
gauge polythene bags coated with polymer coating+thiram+imidacloprid at ten months of storage. Thus, the sorghum seed treated with

polymer coating+thiram+imidacloprid before storage can maintain the seed quality up to ten months of storage.
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1. Introduction

Sorghum popularly known as Jowar is the fifth most important
cereal crop in the world after wheat, rice, maize and barley. It
is found in the arid and semi arid parts of the world, due to its
feature of being extremely drought tolerant. The nutritional
value of sorghum is same as that of corn and that is why it is
gaining importance as livestock feed. Sorghum is also used
for ethanol production, starch production, production of
adhesives and paper other than being used as food and fodder.
Out of the total area under sorghum cultivation in India,
50% is cultivated in Maharashtra. Similarly, out of the total
production of sorghum in the nation, 52% is from Maharashtra,
Karnataka, Andhra Pradesh and Tamil Nadu (India). One more
advantage of this crop is that it can be grown in both kharif
and rabi seasons. Also, it can handle and grow on a wide range
of soil types starting from fertile to less nutrient soils. It is
realized that there is a wide scope to make the crop popular
in dry farming areas and that this crop requires redesigning of
agricultural strategy to improve the productivity of the crop
by introducing new hybrid seeds and improving input facilities
and seed quality during seed storage.

Modern high-tech agriculture with its modern technology
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demands that each and every seed material should readily
germinate and produce a vigorous seedling for ensuring
high marketable yield (Maiti and Pramanik, 2013). So,
maintenance of seed vigour and viability during storage is a
matter of concern in India. Seed coating involves application
of required materials to the seed-soil interface and the
method allows using minor amounts of materials to affect
micro environment of each seed (Gevrek et al., 2012). Seed
coating practices have recently become the most studied
area with its benefits of reducing costs and increasing the
efficiency of the materials (Zeng and Shi, 2008; Tiwari et al.,
2011). The losses of stored grain may occur to the extent of
10-15% due to storage pests and fungal moulds development
(Pradhan, 1964). The nutritive value of food, viability, vigour
and the cooking quality of sorghum seed will be deteriorated
due to these biotic constraints during storage. Film coating
technology is a sophisticated process of applying precise
amount of active ingredients along with a liquid material
directly on to the seed surface without obscuring its shape
and the total seed weight may increase upto 1 to 2% (Kunkur
et al., 2007; Shakuntala et al., 2010). The film formulations
consist of a mixture of polymer, plasticizer and colourants
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(Robbani, 1994) that are commercially available as ready to
use liquids or as dry powders (Ni, 1997). Seed coating provides
an opportunity to package effective quantities of materials so
that they can improve the germination and seedling growth.
The polymer film coating may act as physical barrier, which
has been reported to reduce the leaching of inhibitors from
the seed coverings and may restrict oxygen diffusion to
the embryo (Vanangamudi et al., 2003). Seed coating with
synthetic polymer (polykote) in combination with fungicides
may be a potent tool for quality hybrid seed storage and
effective disease management against seed and soil-borne
pathogens (Pham Long Giang and Rame Gouda, 2007). It is a
need of the day to develop polymer based seed coats that can
prevent moisture entry, fungus penetration and insect attack
during storage (Kumar et al., 2007). Hence, the preset study
was taken up with an objective of understanding the effect
of polymer coating along with insecticide and fungicide on
viability, vigour and other qualitative parameters of sorghum
over a period of storage.

2. Materials and Methods

The study was conducted at Seed Research and Technology
Centre, Rajendranagar, ANGRAU, Hyderabad (India) during
2009-10 and 2010-11. Freshly harvested produce of
sorghum hybrid CSH-9 was collected and cleaned, dried
and treatments viz., Polymer coating @ 3 ml kg seed
(T,); Polymer coating+Thiram (75% wp @ 2.5 g kg*) (T,),
Polymer coating+Imidacloprid (@ 4 ml kg*) (T,), Polymer
coating+Thiram+Imidacloprid (T,) and Vitavax 200 @ 2 g kg™
seed (T,) along with untreated control (To) were imposed. The
treated and un-treated seed packed in cloth and polythene
bags (700 Gauge) were stored under ambient storage
conditions in the laboratory. Data were collected on various
seed quality parameters during storage at bimonthly intervals.

The analysis was carried out using Factorial CRD. The statistical
analysis was done as per procedure described by Panse and
Sukhatme (1985).

3. Results and Discussion

3.1. Effect of polymer coating on germination of seed

The germination per cent was gradually decreased with
increase of storage period. After 10 months of storage it was
observed that the seed coating with polymer+imidacloprid
and polymer coating+thiram+imidacloprid were found to be
superior with highest percent of germination (76) when stored
in polythene bag during 2009-10 (Table 1). The decline in the
germination per cent might be attributed to ageing effect,
leading to depletion of food reserves and decline in synthetic
activity of embryo apart from death of seed because of fungal
invasion, insect damage and storage conditions (Kunkur et al.,
2007 ). Thiram act as a protective agent seed deterioration due
to fungal invasion and physiological ageing as a result of which
seed viability was maintained for a comparatively longer period
of time (Savitri et al., 1994). The film formed around the seed
coat acts as a physical barrier. The higher germination of seed
coated with polymer is due to increase in rate of imbibition.
There was no significant difference between the containers
used. Both cloth bag and polythene bag performance with
respect to germination per cent was on par with each other.
When the experiment was repeated during 2010-11 also the
treatment similar results were realized (Table 2). The same
treatment polymer coating+thiram+imidacloprid recorded
significantly superior performance with respect to germination
(75%) was recorded over other treatments besides control.
These findings are in agreement with the results of Veraja and
Rai (2015) in blackgram and Rattinassababady et al. (2012).

Table 1: Influence of seed coating with polymer, fungicide and insecticide on germination (%) of sorghum seeds during

storage (2009-10)

Treatment (T)

Duration (Months after storage)

Container (C) Initial 2 4 6 8 10 Mean
C, c, ¢ ¢ C, C, C, C, cC C C ¢
T, 86 88 91 93 80 82 74 78 70 74 62 66 79
T 88 89 90 91 81 83 79 80 72 75 66 70 80
T, 89 90 92 95 86 90 82 85 76 81 70 74 84
T, 89 90 89 91 84 86 79 85 77 80 73 76 83
T, 88 89 92 90 87 90 79 84 78 82 75 76 84
T, 88 89 79 92 80 87 78 80 74 76 67 71 80
Mean 88 89 89 92 83 86 78 82 74 78 68 72
C T D CxT CxD TxD CxTxD
CD (p=0.05) 0.31 0.54 0.54 0.76 0.76 1.35 1.88
C,: Cloth bag; C,: Polythene bag (700 gauges); Duration (D): Months after storage; T : Untreated (Control); T:

Polymer coating (Polykote @ 3 ml kg™ seed); T,: Polymer coating+thiram (75% wp @ 2.5 gkg™); T,: Polymer coating+Imidacloprid
(@ 4 mlkg™); T,: Polymer coating+thiram+Imidacloprid; T,: Vitavax 200 @ 2 g kg™ seed
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Table 2: Influence of seed coating with polymer, fungicide and insecticide on germination (%) of sorghum seeds during

storage (2010-11)

Container (C) Initial 2 MAS 4 MAS 6 MAS 8 MAS 10 MAS  Mean
C, C, C, C, C, C, C, C, C, C, C, C
T, 86 88 85 87 82 84 74 72 69 70 61 65 77
T, 88 89 88 83 81 83 78 79 71 75 68 70 79
T, 89 91 86 90 82 84 73 78 70 74 58 60 78
T, 89 90 87 89 81 80 74 72 71 67 69 65 78
T, 88 89 90 93 84 89 80 85 74 77 70 75 83
T, 88 89 84 86 78 83 72 78 70 75 65 70 78
Mean 88 89 86 88 81 84 75 77 70 72 65 67
C T D CxT CxD =D CxTxD
CD (p=0.05) 0.35 0.60 0.60 0.85 0.85 1.48 2.09

3.2. Effect of polymer coating on seedling vigour index (SVI)

Similarly, After 10 months of storage the highest seed
vigour index of 2895 and 2205 was recorded with treatment
polymer coating+thiram+imidacloprid during 2010 and 2009
respectively which is significantly superior over control when
the seed was stored in polythene bag (Table 3 and 4). The
sorghum seed stored in polythene bag was proved to be
superior over cloth bag with respect to seedling vigour of
2604 and 1987 during 2009 and 2010, respectively. The higher
SVI in polymer coating along with fungicide and insecticides
might be due to more germination, root and shoot length and
seedling dry weight. These findings are in line with Verma and
Verma (2014) in sorghum, Almeida et al. (2014) in rice Kaushik
et al. (2014) in maize and Gomathi et al. (2014) in blackgram.
The polymer coating and chemical treatments keep the seed
intact, as it acts as binding material; it covers the minor
cracks and aberration as the seed coat thus blocking the fungal
invasion. It may also act as a physical barrier, which reduces
leaching of inhibitors from seed covering and restricts oxygen

movement and thus reducing the respiration of embryo
thereby reducing the ageing effect on seeds (Vanangamudi
et al., 2003). Further, the synergetic effect of both polymers
and chemicals might have contributed for better germination
and vigour and slow down the process of deterioration as
compared to control.

3.3. Effect of polymer coating on field emergence

Superior performance was also noticed for field emergence
in sorghum seed coated with polymer coating+thiram+
imidacloprid and stored in polythene bag. Mean field
emergence to a tune of 81% was noticed in this treatment.
However, untreated control seed lot recorded only 69% of field
emergence during 2010. The superiority was also seen during
2009, where 79% of field emergence recorded in the treated
lot (T,) (Table 5 and 6). The higher field emergence of seed
coated with polymer was due to increased rate of imbibitions,
where the fine particles of coating act as moisture attracting
material. However, control showed 69% of field emergence.
Similar results were also reported by Pham Long Giang and

Table 3: Influence of seed coating with polymer, fungicide and insecticide on vigour index of sorghum seeds during storage (2009-10)

Treatment (T) Duration (Months after storage)
Container (C) Initial 2 4 6 8 10 Mean
C, C, C, C, C, C, C, C, C, C, C, C,
T, 2552 2564 2416 2897 2492 2622 2454 2418 1805 2132 1174 1735 2271
T, 2894 3771 2776 3207 2400 2320 2380 2765 1986 2290 1896 1922 2550
T, 2525 3712 2721 3395 2217 2953 2163 2724 2120 2485 1920 2215 2595
T, 1694 2795 2411 2685 2010 2215 2065 2173 1965 2169 1695 1964 2153
T, 2920 2959 2685 2903 2290 2840 2286 2836 2037 2705 1987 2205 2526
s 2009 2009 2903 2112 1601 2064 1562 1905 1455 1809 1105 1603 1741
Mean 2432 2968 2390 2866 2168 2502 2151 2469 1894 2265 1629 1940
C T D CxT CxD TxD CxTxD
CD (p=0.05) 3.36 5.82 5.82 8.23 8.23 14.25 20.15

w
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Table 4: Influence of seed coating with polymer, fungicide and insecticide on vigour index of sorghum seeds during storage (2010-11)

Treatment (T) Duration (Months after storage)
Container (C) Initial 2 4 6 8 10 Mean
C, C, C, C, C, C, C, C, C, C, C, C,
T, 2945 2832 2632 2749 2509 2432 2497 2334 2205 2125 1959 2014 2436
T, 2861 3428 2424 3572 2386 3221 2308 3187 2251 2734 1985 2336 2724
T, 2592 2636 2363 2376 2245 2234 2120 2187 1986 1854 1854 1756 2183
T, 2564 2756 2456 2572 2325 2364 2154 2031 1965 2014 1554 1959 2226
T, 3051 3203 3185 3570 2935 3315 2930 3004 2709 2914 2604 2895 3026
T, 2954 3016 2735 2861 2532 2741 2233 2630 1924 2241 1654 1965 2457
Mean 2828 2632 2489 2374 2173 1935 2978 2950 2718 2562 2314 2154
C T D CxT CxD TxD CxTxD
CD (p=0.05) 1.61 2.80 2.80 3.96 3.96 6.85 9.69

Table 5: Influence of seed coating with polymer, fungicide and insecticide on field emergence (%) of sorghum seeds during
storage (2009-10)

Treatment (T) Duration (Months after storage)
Container (C) Initial 2 4 6 8 10 Mean
C, c, ¢ C C, C, C, c, ¢ ¢ C C,
T, 76 82 73 76 70 74 66 70 62 67 54 61 69
T 83 85 78 75 77 78 73 75 67 70 62 68 74
T, 85 84 71 69 72 72 70 72 60 70 63 65 71
T, 84 85 80 80 76 79 73 75 69 70 63 68 75
T, 86 86 84 87 80 84 75 80 70 75 68 72 79
T, 83 86 80 80 75 76 70 72 65 69 66 65 74
Mean 82 85 78 78 75 77 71 74 65 70 63 66
C T D CxT CxD TxD CxTxD
CD (p=0.05) 0.43 0.74 0.74 1.05 1.05 1.81 2.57

Table 6: Influence of seed coating with polymer, fungicide and insecticide on field emergence (%) of sorghum seeds during
storage (2010-11)

Treatment (T) Duration (Months after storage)
Container (C) Initial 2 4 6 8 10 Mean
C, C, C, C, C, C, C, C, C, C, C, C,
T, 76 82 73 76 70 74 66 70 62 67 54 61 69
T, 83 85 75 79 72 79 71 75 65 70 59 65 73
T, 83 84 78 77 67 80 73 87 69 78 63 73 76
T, 84 85 72 84 68 73 72 79 69 70 65 69 74
T, 86 87 85 87 82 89 80 84 75 79 70 73 81
s 82 88 76 78 73 74 70 72 68 71 62 69 74
Mean 82 85 76 80 72 78 72 78 68 72 62 68
C T D CxT CxD TxD CxTxD
CD (p=0.05) 0.36 0.62 0.62 0.88 0.88 1.52 2.15

w
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Rame Gowda (2007) in hybrid rice. Higher field emergence
recorded in chemical treated seeds might be due to the
protection of seeds by the chemicals and polymers against
storage insects and moulds development, which intern help
in better establishment of seedling.

4. Conclusion

Efforts were made to identify the suitable polymer combination
treatment that could reduce the deterioration and improve
the seed viability during storage. From the observations it is
inferred that the seeds coated with different combinations of
polymer with insecticides and fungicides deteriorate at slower
pace as manifested with higher percentage germination and
vigour with less seed infection over the control.
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