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In order to investigate the effect of planting date on germination characteristics and
biochemical activity of seed in different quinoa genotypes, an experiment was conducted in
the Research Laboratory of Seed Physiology and Biotechnology of the Faculty of
Agricultural Sciences at University of Guilan in 2019. The experiment was performed as a

Key_wor_ds: split plot in the form of a Randomized Complete Block Design in three replications. The
Antl-(_)de_ant, seeds of three genotypes T, R and Q29 were planted on six planting dates: 15 January, 15
Germmgtlon, February, 15 March, 15 February, 15 May and 15 June in the research farm of Karaj Seedling
Malo_ndlaldehyde, and Seed Breeding Research Institute. The harvested seeds from the treatments available in
(P)rl?itr?cl)r;’ the field were transferred to the laboratory in order to investigate seed germination
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characteristics and vigour, and were measured germination percentage and rate, length and
weight of the seedling, length and weight index of the seed vigour, electrical conductivity
of the seed solution, and biochemical characteristics of soluble protein content,
malondialdehyde content, alpha amylase, catalase and peroxidase enzyme activity. The
interaction of two factors was significant on germination percentage, germination rate,
number of abnormal seedlings, activity of alpha-amylase, catalase, peroxidase and
superoxide dismutase enzymes, soluble protein content, malondialdehyde content and
electrical conductivity of seed solution. The number of abnormal seedlings was highest in
Rosada genotype in April, May and June and in Titicaca genotype was in May. The three
planting dates of 15 January, 15 February, 15 March in Q29 genotype showed the highest
percentage, germination rate, alpha-amylase enzyme activity and the highest number of
abnormal seedlings. Electrical conductivity of the seed solution and malondialdehyde
content in Q29 genotype were higher than the other two genotypes.
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EXTENDED ABSTRACT

Introduction

Quinoa (Chenopodium quinoa Willd) is a highly
nutritious food product with excellent protein quality,
high content of vitamins and minerals, and low gluten.
In addition, quinoa, as a drought and salinity-resistant
plant, has the ability of high yield under abiotic stress
conditions such as drought and salinity. Seed vigor is an
important characteristic of its quality that is used to
describe seed yield in the field, and it includes
acceptable and uniform seed germination, seedling
growth, the ability to emerge under adverse
environmental conditions, and the maintenance of these
characteristics after storage. One of the most important
factors affecting seed vigor is the planting date, because
environmental factors, especially temperature and
humidity, change during seed development and
maturation through planting date. Seeds with strong
vigor have a high ability to tolerate environmental
stresses and high germination percentage. They are also
able to produce stronger seedlings.

Material and Methods

In order to investigate the effect of planting date on
germination characteristics and biochemical activity of
seed in different quinoa genotypes, an experiment was
conducted in the Research Laboratory of Seed
Physiology and Biotechnology of the Faculty of
Agricultural Sciences at University of Guilan in 2019.
The experiment was performed as a split plot in the form
of a Randomized Complete Block Design in three
replications. The seeds of three genotypes T, R and Q29
were planted on six planting dates: 15 January, 15
February, 15 March, 15 February, 15 May and 15 June
in the research farm of Karaj Seedling and Seed
Breeding Research Institute. The harvested seeds from
the treatments available in the field were transferred to
the laboratory in order to investigate seed germination
characteristics and vigour, and were measured
germination percentage and rate, length and weight of
the seedling, length and weight index of the seed vigour,
electrical conductivity of the seed solution, and
biochemical characteristics of soluble protein content,
malondialdehyde content, alpha amylase, catalase and
peroxidase enzyme activity.

Results and Discussion

The interaction of two studied factors on germination
percentage, germination rate, length index of seedling
vigor, activity of alpha-amylase, catalase, peroxidase
and superoxide dismutase enzymes, soluble protein
content, malondialdehyde content and electrical
conductivity of the seed solution was significant, while
the effect of genotype on seedling dry weight and
seedling vigor index was significant. Germination
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percentage and alpha-amylase enzyme activity were
high in Rosada and low in other two genotypes.
Obtained seeds from the months of January, March, and
April in Rosada, February and April in Q29, and
January, March, and April in Titicaca had similar
germination rates and were placed in the same statistical
group. Seedling length and seedling vigor index were
higher in the planting dates of January and February than
in March and April in Rosada.The electrical
conductivity of seed solution and malondialdehyde
content were maximum in obtained seeds from Q29 and
sowing date in January. The electrical conductivity of
seed solution in Rosada was lower than other two
genotypes at all planting dates. Titicaca recorded the
highest seed soluble protein content in all planting dates.
Catalase and peroxidase enzyme activities in Rosada
and superoxide dismutase enzyme activity in Q29 were
higher than other two genotypes.

Free radicals in cells cause damage to membrane lipids
and fatty acids and produce lipid, peroxy and
hydroperoxy radicals. These produced radicals can
accelerate lipid (fatty acid) oxidation reactions. Seeds
with lower vigor had higher MDA content, and damage
to the plasma membrane represents a loss of membrane
integrity following changes in its phospholipid
composition. These seeds also show low germination
and seedling growth. In the present research, on the first
sowing date, its delay probably caused an increase in
malondialdehyde content by reducing the activity of
antioxidant enzymes (catalase and peroxidase). These
changes have led to lower seed vigor, as a result of the
coincidence of the development and seed filling period
with unfavorable weather conditions, which has affected
the quality of produced seed. High-vigorous seeds
prevent damage to cell membranes by synthesizing
antioxidant enzymes, making cell membranes more
stable, and producing lower malondialdehyde content.

Conclusion

The success of seed germination is highly dependent on
the antioxidant mechanisms that operate during
germination. The reduction in antioxidant enzymes
activity is an explanation for the decrease in germination
percentage and rate, radicle length, and reduced vigor in
low-quality seeds. It seems two factors of temperature
and humidity, which change with sowing date, change
both the quantity and quality of produced seeds. The
occurrence of high temperatures or moisture stress,
which is often associated with delayed planting, causes
a decrease in the rate of photosynthesis and a decrease
in seed size compared to optimal temperatures, it also
affects the production of sugars, proteins, and other
metabolites in seed.
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Table 2- Genotype name, origin and identifier of the ten studied quinoa genotypes
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Row ID . Origin Reference
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. s oK ils—eS il . )
1 Titicaca 2002 : Final Repot Quinoa TCP

Denmark-University of Copenhagen

2 CHILE 2011- FAO 2013

(Q29)
3 Rozada 2006

FAO Final Repot Quinoa TCP

Peru FAO
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