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This study was carried out based on complete randomized design in four replications in order
to assess germination and seedling vigor of barely seeds Cv. Goharan exposed to Zn-
micronutrient element and different fungicides. Evaluated treatments on Barely seeds
include six fungicide treatments Dividend star (2 per 1000), Carboxin Thiram (2.5 per 1000),
Raxil (0.5 per 1000), Lamardor (0.2 per 1000), Rovral-TS (2.5 per 1000) and non-fungicide,
and three Zn-seed treatments, Zn-Kavin, Zn-Zagorat and non-Zn seed treatment. Barely seed
germination was two percent lower than control compared with Zn-seed treatments. The
lengths of radicle (12%), shoot (20%), and seedling (13%) after seeds treated with Zn-seed
treatments along with Rovral-TS and Carboxin Thiram were more than the ones were
recorded with liquid Dividend star. Other fungicides except liquid Dividend star showed
similar response to control about seedling length vigor index. The highest rate germination
(R50, 1.20) was belonging to Rovral-TS, Carboxin Thiram, and Raxil fungicides in
combination with Zn-seed treatments, Moreover, the lowest time to reach maximum of
germination (less than 2 days) was recorded in mentioned treatments. However, two
fungicides of liquid Dividend star and liquid Lamardor had lower germination rate (1.01)
than control (1.06 till 1.1), so these two fungicides usage with such condition was not
suggested in this study. In conclusion, Rovral-TS and Carboxin Thiram along with Kavin
and Zagorat Zn-seed treatments were suggested to improve germination and seedling vigor
of barely indices.
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EXTENDED ABSTRACT

Introduction

Seed quality is influenced by genetic, physiological,
physical, and health factors. Two significant aspects of
these factors are physiological quality and health, which
have been extensively studied. To enhance the
physiological quality of crops, technologies based on
genetics and bio-stimulants using micro-nutrients have
been employed. Seed health and the management of
seed-borne and soil-borne pathogens, along with the
microclimate surrounding the seeds, significantly impact
seed physiological quality. Barley, a strategic crop for
our country, has been the focus of numerous studies
aimed at improving seed physiological quality and
health. This study aimed to determine the effects of zinc
and commonly used fungicides for controlling pathogens
in barley on the microclimate surrounding the seeds and
subsequently on the physiological processes within the
seeds, including germination, vigor, and seedling growth.

Materials and Methods

To evaluate germination and seedling vigor, seeds of the
barley Cv. "Goharan™ from breeding class 2, sourced
from the Seed and Plant Improvement Research Institute
(SPII), were used for the 2017-2018 growing season.
Prior to the experiments, the absence of seed-borne
diseases in the barley seeds was confirmed. A factorial
experiment was conducted in a completely randomized
design with four replications. The treatments included six
fungicides: Dividend star (2 per 1000), Carboxin Thiram
(2.5 per 1000), Raxil (0.5 per 1000), Lamardor (0.2 per
1000), Rovral-TS (2.5 per 1000) and non-fungicide, and
three Zn-seed treatments, Zn-Kavin, Zn-Zagorat and
non-Zn seed treatment. Barley seeds were treated with
the fungicides at recommended doses using an available
seed treatment machine, followed by a zinc treatment
mixed with water as per the producers' recommendations.
Various germination indicators were recorded, including
normal seedling percentage, final germination
percentage, seedling dry weight, radicle length, shoot
length, seedling length, and seedling length vigor index,
seedling weight vigor index and germination rate indices.

Results and Discussion

The results from the analysis of variance for various seed
germination and seedling vigor indices under Zn-seed
treatments and fungicide treatments showed no
significant interaction effects on normal seedling
percentage, seedling weight vigor index, and seedling
length vigor index. There was also no significant
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interaction effect on the final germination percentage,
although Zn-seed treatments showed a significant main
effect on this index at the 1% level. The germination
percentage after applying the two Zn-seed treatments was
approximately 2% lower than the control. Significant
interaction effects were observed on radicle and seedling
length at the 5% level and on shoot length at the 1% level.
The radicle length (12%), shoot length (20%), and
seedling length (13%) in Zn-seed treatments combined
with Rovral-TS and Carboxin Thiram were higher than
those in Zn-seed treatments with Dividend star. The
interaction of various fungicides and Zn-seed treatments
did not significantly affect the seedling vigor length
index. The comparison of different fungicides showed
that the highest vigor length index was obtained with
Rovral-TS, though it did not differ significantly from
other fungicides except for Dividend star. Other
fungicides displayed similar responses to the control for
seedling vigor length. The analysis indicated significant
interaction effects on germination rate index and Rso
germination rate at the 1% and 5% levels, respectively.
The highest Rsp germination rate (approximately 1.20)
was recorded in treatments combining Rovral-TS,
Carboxin Thiram, and Raxil with Zn-seed treatments,
with the shortest time to reach maximum germination
(under 2 days). In contrast, Dividend star and Lamardor
had lower Rso germination rate (approximately 1.01)
compared to the control (1.06 to 1.11).

Conclusion

Overall, the results of this study indicate that the
fungicides Rovral-TS, Carboxin Thiram, and Raxil
improved germination indices more effectively than
Dividend star and Lamardor when combined with Zn-
seed treatments Kavin and Zagorat. These three
fungicides consistently increased radicle and seedling
length and seedling vigor indices when used with Zn-
seed treatments. It appears that zinc plays a crucial role
in enhancing germination rate, as barley seeds treated
with these three fungicides combined Zn-seed treatments
required less time to reach maximum germination. The
two fungicides, Dividend star and Lamardor, were less
effective in improving germination and seedling vigor
indices and negatively affected some of these indices.
Therefore, the use of these two fungicides in conjunction
with Zn-seed treatments under the described conditions
is not recommended. It is suggested to utilize Rovral-TS
and Carboxin Thiram with Zn-seed treatments Kavin and
Zagorat to enhance germination and seedling vigor
indices in barley.
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Table 2- Analysis of variance (mean squared) of barely seed germination indices
under different fungicides and Zn-seed treatments
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** *significant at 1 and 5 percent levels of probability and non-significant, respectively.
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Fig 1- Mean comparison of Zn-seed treatments effects on barely final seeds germination percentage.
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C-Zn: Control without Zn-seed treatment, Zn-Z: Zagorat Zn-seed treatment, Zn-K: Kavin Zn-seed treatment.
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Fig 3- Mean comparison of interaction effects (Zn-seed treatments x fungicides) on barely seed shoot length (cm).
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Fig 4- Mean comparison of interaction effects (Zn-seed treatments x fungicides) on barely seedling length (cm).
C-Zn: Control without Zn-seed treatment, Zn-Z: Zagorat Zn-seed treatment, Zn-K: Kavin Zn-seed treatment.
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Fig 9- Mean comparison of interaction effects (Zn-seed treatments x fungicides) on barely germination rate Rso (1/day).
C-Zn: Control without Zn-seed treatment, Zn-Z: Zagorat Zn-seed treatment, Zn-K: Kavin Zn-seed treatment.
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Fig 6- Mean comparison of interaction effects (Zn-seed treatments x fungicides) on barely seeds mean time to germination (day).
C-Zn: Control without Zn-seed treatment, Zn-Z: Zagorat Zn-seed treatment, Zn-K: Kavin Zn-seed treatment.
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C-Zn: Control without Zn-seed treatment, Zn-Z: Zagorat Zn-seed treatment, Zn-K: Kavin Zn-seed treatment.
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Fig 12- Mean comparison of interaction effects (Zn-seed treatments x fungicides) on barely time to reach 95% germination (day).
C-Zn: Control without Zn-seed treatment, Zn-Z: Zagorat Zn-seed treatment, Zn-K: Kavin Zn-seed treatment.
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