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Effect of Physical Properties of Pelleting Material on Quality of Sweet Corn Seed

Lumyong Kreeppha*

Abstract

The aim of this study was to investigate the effect of physical properties of pelleting material on the quality of
sweet corn seeds. The potential of pelleting material was conducted by using 3x3 Factorial arrangements in
Completely Randomized Design (CRD) with three replications. Three materials including bentonite, vermiculite and
perlite were used to pellet sweet corn seeds with various concentrations of non-ionic polyacrylamide (PAM): 5, 7 and 9
percent (w/v). Treatments with seed coating integrity were evaluated for integrity, thickness, weight,pelleting
durability index (PDI) and hardness. These properties were studied for the effects on seed quality by using CRD with
three replications., The seeds were stored for six months at room temperature and their qualities including seed
moisture content, germination percentage, germination index and seedling growth rate were tested by using 2x3x4
Factorial arrangement in CRD with three replications. The first factor was two material types: vermiculite and
bentonite. The second factor was three concentrations of PAM: 5, 7 and 9 percent (w/v). And the last factor was
various times of storage: 1, 2, 3 and 6 months. In addition, physical properties of material (i.e. particle size distribution
and water retention) were also studies. Correlations between physical properties of materials and seed qualities after
pelleting were evaluated. The results showed that the vermiculite pelleted seeds showed better pelleting integrity than
bentonite pelleted seeds which were obviously cracked. However, this characteristic was decreased under higher
concentration of PAM. On the other hand, perlite had no potential for pelleting. Furthermore, physical properties and
quality of pelleted seed were significantly different between various types of material. The physical properties such as
thickness and weight, the vermiculite pelleted seed showed better performances than bentonite pelleted seed which
were 0.78 mm thickness and 24.3 g/100-seeds weight, besides that the pelleting material is easier to peel away. The
hardness of pelleted and PDI amount were 132.9 N/m’ and 84.4%, respectively. The bentonite pelleted seed showed
1.18 mm thickness and 35.1 g/100-seeds weight which more durability. The hardness of pelleted and PDI amount were
170.4 N/m’ Therefore, the result in this experiment demonstrated that vermiculite and 5%PAM should be used for
sweet corn seed pelleting because its physical properties had no effect on seed quality. and 92.7% respectively. Seed
qualities decrease as storage time increase, except seedling growth rate. Seed moisture content and speed of
germination were not significantly different with various types of materials, but it showed no effect on seed
germination and seedling growth rate. Germination percentage of bentonite and vermiculite pelleted seed was 74 and
75%, respectively. Seedling growth rate of bentonite and vermiculite pelleted seed was 41.5 and 41.6 mg/seedling/7

days, respectively. Seed pelleted with vermiculite had lower moisture content than bentonite (5.6 and 6.1%,

" Master of Science (Agriculture) Agronomy, Faculty of Agricultural, Chiang Mai University. 85 pages.



respectively) and it showed high speed of germination and germination index which were 19.9 and 19.0, respectively.
Using high concentration of PAM was effected on decrease of seed germination and speed of germination. Moreover,
water retention of material had a positive correlation to seed moisture content (r = 0.6491%), but was negative
correlation to germination index (r = 0.7323*). Bentonite, a small particle size distribution (<2 um) had higher water
retention than vermiculite which affected to high seed moisture content and it could be a mechanical barrier to seed

germination

Therefore, the result in this experiment demonstrated that vermiculite and 5%PAM should be used for sweet

corn seed pelleting because its physical properties had no effect on seed quality.
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