Journal of Seed Research

) ISSN  (Print): 2383-2665
bty ISSN (Online): 2981-2461

Gorgan Branch

The Effect of Green Synthesis of Chitosan with Oat Extract on the
Germination of Pigweed (Amaranthus retroflexus)

Ali Ebadi!”, Fatemeh Ahmadnia?
! Professor, Plant Physiology, Department of Agronomy and Plant Breeding, Faculty of Agriculture and natural resources,
University of Mohaghegh Ardabili, Ardabil, Iran, Email: Ebadi@uma.ac.ir
2 Ph.D student, Plant Physiology, Department of Agronomy and Plant Breeding, Faculty of Agriculture and natural resources,
University of Mohaghegh Ardabili, Ardabil, Iran, Email: F.ahmadnia@uma.ac.ir

Article Info ABSTRACT
Article type: Oats (Avena sativa L.) possess allelopathic properties and can serve
Research Full Paper as effective cover crops to inhibit weed growth. This study aimed to

investigate the effect of the aqueous extract and formulated extract
of oats with chitosan nanoparticles on the germination of red root
pigweed (Amaranthus retroflexus) in the year 2021. The experiment

Article history: was designed using a factorial based on a completely randomized
23223%33%6/4 design, with three repetitions. The experimental treatments included
Accepted: 2024/2/9 the type of extract (aqueous extract of oats and formulated extract of

oats with chitosan nanoparticles) and six control concentrations
(distilled water and chitosan without plant extract), 10, 50, 100, 150,
and 200 g/L. The results of the study demonstrated that the
interaction between the type of extract and different concentrations

Eflyevlvgggtsﬁy significantly affected the evaluated traits at the probability level of
Cover crops 1%. The percentage of germination in the aqueous extract of oats
Nanoparticles and its formulated extract with chitosan nanoparticles in
Release concentrations of 100, 150, and 200 were zero, 16.66, 15.33, and
Weeds 5.33%, respectively. Also, increasing the concentration of the

extract formulated with chitosan caused a decrease in germination
rate (85.46, 87.95, and 96.10%), mean daily germination percentage
(82.75, 84.20, and 94.49%), seedling vigor index (85.53, 87.60 and
97.71%) and synchronization index (45.76, 47.90 and 14.75%) of
the red root pigweed compared to chitosan without plant extract.
These findings suggest that of the aqueous extract of oats had a
greater inhibition on the germination the red root pigweed weed.
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In order to investigate the effect of salinity on soybean germination,
the project was performed as factorial experiment based on
completely randomized design with three replications in laboratory of
Mazandaran Agricultural and Natural Resources Research and
Education Center in 2020. The treatments were 11 soybean cultivars
(Williams, Saba, Tapor, Sari, Amir, Caspian, Kosar, Katul, Sahar,
Telar and Nekador) and four salinity levels (0, 20, 40, 60 mM of
NaCl). Analysis of variance showed that the effect of salinity,
genotypes and interaction of theme in all traits were significant at 1%
probability level. With increasing salinity, all traits value in all
genotypes decreased. Mean comparison of variety treatment showed
that the highest germination percentage was observed in Katul
cultivar (83.33%). The Mean comparison of interaction effect showed
that the highest values of the traits were observed in the combination
of cultivars and 0 mM concentration, and with increasing salinity
level, the amount of traits decreased and their lowest value was in the
combination of cultivars and 60 mM. Cluster analysis put the studied
genotypes into three groups. Correlation analysis showed that all
correlation coefficients were positive and significant, and the
germination rate had the highest correlation with the germination
percentage (0.88) and total dry weight (0.78). The germination
percentage was the first trait that entered to the regression model of
germination rate and was able to justify 0.77 of variances. Among
different cultivars, Amir and Saba cultivars were recognized as
tolerant cultivars and Sahar and Williams cultivars as sensitive
cultivars.
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In order to investigate phenotypic and genotypic correlations
between Characteristics affecting the germination stage and genetic
variation and estimating the genetic parameters of these indices in
Drought and normal conditions, 19 genotypes of bread wheat were
cultivated inCompletely randomized design with three replications
in the Laboratories, Department of Agronomy and Plant Breeding of
Agricultural Research Campus Natural Resources of  Razi
University of Kermanshah, Iran In the germination stage was
evaluated. The results of variance analysis (ANOVA) showed
significant differences for the Germination Percentage (GP),
coleoptile Length (KL), Mean Germination Time (MGT), Cofficent
of Velocity of Germination (CVG), Average Velocity of
Germination (AVG) and Vigor index (SV) under stress and normal
condition indicating. The presence of a considerable genotypic
variation and possibility of selection of drought tolerant genotypes.
The presence of a considerable genotypic variation and possibility
of selection of drought tolerant genotypes. According to the biplot
obtained in the laboratory conditions (germination test) genotype
(16) was located in group A. A high positive genetic and phenotypic
relation was observed between GP, AVG, SV and RL, which is
completely in line with results of the relation between traits by
GTbiplot. High heritability and genetic gain were observed for GP,
AVG and SV that reflect the additive gene action. Accordingly, the
selection method for studied traits in examined genotypes effective.
Cluster analysis using Ward method, based on the traits, classified
the genotypes in three different groups.
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wheat genotypes under drought stress conditions using germination stage indices. Seed
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Bitter apple (Citrullus colocynthis) is one of the medicinal plant that
grows in semi-arid and desert condition which have been used in
traditional medicine.  There is a few research on cardinal
temperatures of Bitter apple in the literature. In order to determine
Germination characteristics and cardinal temperatures for Bitter
apple, a laboratory experiment was down in petri dish based on
completely randomized design with four replications. The
experimental treatments were nine different temperatures (5, 10, 15,
20, 25, 30, 35, 40, 45 °c). The measured traits were germination
percentage, germination rate and mean germination time. Cardinal
temperature was calculated using dental, dual, and beta functions.
The results showed that with increasing temperature up to 30 ° C,
percentage and germination speed increased. The highest
germination percentage (70%) and germination rate (2.8 seeds / day)
were observed at 30 °© C. The lowest germination time (4.48 days)
was observed at 30°C. The base, favorite and maximum
temperatures (cardinal temperatures) for this plant werel2, 30 and
45 °c, respectively.
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In order to investigate Effect of different concentrations of urea on
physiological and biochemical properties of maize (Zea mays L.) under
Salinity Stress a factorial experiment was conducted based on completely
randomized design at the University of Mohaghegh Ardabili in 2021. The
investigated factors were different levels of salinity (zero, 100 and 200
mM) and different levels of urea solution (zero, 1.5 and 3%). The results
showed that salinity stress decreased Germination Percentage (GP),
Germination Rate (GR), Germination uniformity (GU), Radicle and
Pedicel Length (RL and PL) and Radicle Fresh and Dry Weight (RFW and
RDW), But priming with urea improved these traits. The highest Medium
Germination Time (MGT) was related at 200 mM salinity and control
(distilled water). The activity of catalase and peroxidase enzymes increased
with salinity intensification and the highest amount was observed at 200
mM salinity. Priming with 3% urea solution improved these enzymes. The
superoxide dismutase enzyme activity in priming with 3% urea and 200
mM salinity compared to the control showed an increase about 61%.
Amylase and protein in pretreatment with urea 3% and without salinity
compared to the control showed an increase respectively about 73% and
70%. According to the observed results, seeds primed with 3% urea
solution had the greatest effect on salinity stress in maize. According to the
observed results, seeds primed with 3% urea solution had the greatest
effect on salinity stress in maize.
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Salinity stress is a significant factor that imposes limitations on the growth
and productivity of crops. Like other living organisms, plants are
susceptible to various stresses and can suffer damage when exposed to
them. Under conditions of salinity stress, the stages of germination and
seedling growth become particularly crucial in the life cycle of plants.
Artemisia annua L., an important medicinal plant with a long history of use
in traditional Iranian and other Asian medicine, was the subject of
investigation in this research. The aim was to examine the impact of
salinity stress on the germination process (both in terms of percentage and
rate) and the characteristics of seedlings (such as radicle length, plumule
length, fresh weight, and dry weight) in Artemisia annua L. The study was
carried out in 2023, employing a completely randomized design with four
replications at the Department of Agronomy in Shahid University. The
experimental treatments consisted of four levels of salinity (0, 50, 100, and
150 mM) induced by sodium chloride salt. The data obtained were
analyzed using SAS software, and the means were compared utilizing the
Duncan test at a 5% probability level. The findings of this experiment
demonstrated that the control treatment (without salinity) exhibited the
highest percentage and speed of germination, as well as the longest radicle
and plumule lengths, and the greatest fresh and dry weights of the
seedlings. Germination was not observed at concentrations of 150 mM and
higher. Hence, based on the outcomes of this study, it can be concluded that
salinity stress has an adverse impact on the germination process and
seedling growth of Artemisia annua L., revealing the plant's heightened
sensitivity to salinity.
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