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Abstract
TE139851

Sweet pepper seeds are economically important, but their quality are naturally
in a high rate of deterioration. The objectives of this research project are two fold; to
study the biochemical and seed quality changes during an accelerated aging process,
and to study the uses of chemicals in delaying the changes as well as to improve the
deteriorated sceds.  These experiments were undertaken at the departments of
Agronomy (Seed Technology Laboratory) and Biochemistry (Faculty of Medicine),
Khon Kaen University.

To achieve the first objective the sweci paper seeds with an initial germination
percentage of 98% were accelerated aging by soaking in distilled water at 20°C for 48
hours. The soaked seeds were then dried mn desiccator for periods of 2, 4, 8, 16 and
32 days. The seeds then assayed for their catalase and peroxidase activities and
measured for phospholipid, neutral lipid and fatty acids (both saturated and
unsaturated) contents. The electrical conductivity (EC) and the leakage of calcium and
potassium of the seeds were also measured. Furthermore, these aged seeds were also
being tested for their germination and emergence indices, both under laboratery and
field conditions. The results showed that the activities of catalase and peroxidase were
in a steady state up to 4 days, whereas the contents of phospholipid and saturated fattv
acid could stay unchanged up to 8 days. While the accelerated aging process had no
effect on the EC of seeds, the process caused calcium and potassium leakage from the

seeds after- the second day of aging. The germination and emergence indices of the
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seeds, on the other hand, were steadily decreased as the times of accelerated aging
increased.

To achieve the second objective the experiments were divided into two parts.
The first part was designed to study the effects of a number of chemicals used to delay
the quality of aging seeds. The seeds with a germination percentage of 98% were
treated with I, (1:4, w/w), CaO.Cl, (1:8, w/w), vitamin E (100 ml/L), vitamin C
(100 mg/L), sodium bisulphite (0.5 g/L) and sodium ascorbate (0.25 g/L) with
different duration. The treated seeds were then accelerated aging as previously
described, excepted that they were dred in desiccator for a period of only 8 days. The
seeds were then examined for their qualities where the best results were obtained when
treated with CaO.Cl, and vitamin C. To study the uses of chemicals in delaying the rate
of seed deterioration, deteriorated seeds were incubated with CaO.Cl, (2:1, w/w) and
soaked in vitamin C solution (100 mg/l) for a periods of 24 and 12 hours,
respectively.  These treated seeds were then accelerated aging as previously described,
excepts that they were dried in desiccator foo eight days. The seeds were then
examined for their biochemical changes and qualities. The chemical treatments could
keep peroxidase activity and phospholipid and unsaturated fatty acid contents stable up
to a period of 8 and 4 days, respectively. However, the seed contents of neutral lipid
and saturated fatty acid wcere steadily decreased with the aging times. The treatments
with Ca0.Cl, and vitamin C also gave desirable results with regards to the germination
and emergence indices, the EC and the leakage of calcium and potassium. The second
part of experiments were designed to study the use of chemical to mmprove the
deteriorated aging seeds. The seeds were soaked in a solution of PEG 6000
(polyethylene glycol 6000) at —1.5 MPa for periods of 3 and 7 days examined for
their biochemical and quality changes. The results showed that after the 3 days or
soaking in PEG 6000, the calalase and peroxidase activities were stable up to 8 days.
In soaking for a period of 7 days, the seed contents of unsaturated and saturated fatty
acids decreased rapidly, but phospholipid and neutral lipid could stay unchanged up to
8 days. While PEG 6000 had no eftect on the EC of seeds, soaking for a period of 7
days in PEG 6000 significantly reduced calcium and potassium leakage from the seeds.
With regard to seed quality, the 3 day- period of soaking resulted in.a higher seed
germination and emergence indices.

In conclusion, the results of these studies revealed that both biochemical and
seed quality changes occurred during the accelerated aging process of sweet pepper
seeds. These changes, however, could be delayed by treating the seeds with CaO.Cl,
and vitamin C. Furthermore, the deteriorated seeds could be improved in both
biochemical parameters and quality by treating with PEG 6000. However, before
taking these 'results into implementation, further study into more details about the side
effects of chemicals should be undertaken. The studies should be also included the
benefit 1n using these chemicals, for instant, in the comparison with chemicals derived

from some local herbal plants.





