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Abstract

A laboratory experiment was carried out under the Seed Technology Laboratory
conditions, Field Crops Department, College of Agriculture, Anbar University, Iraq,
during the 2021 season to study the effect of coating with yeast extract at different
concentrations (0, 15, 20, and 25 g L) on germination, seedling characteristics, and
enzymatic activity under heat stress (5, 10, 15, and 20 °C) of wheat seeds of the Ibaa-
99 cultivar. The experiment was conducted using a factorial design in a completely
randomized design (CRD) with four repetitions. The obtained results showed a
significant response of wheat seeds to the yeast extract treatments, with the 25 g L™
yeast extract coating treatment showing superiority in germination speed (59.75%),
final germination percentage (69.25%), radicle and plumule lengths (9.453 cm, 8.429
cm), seedling vigor index (1662.5), and enzyme activity (10.394 for catalase and 53.46
for peroxidase). Regarding cultivation under heat stress conditions, the temperature of
20 °C was significantly better for germination speed (67.25%), final germination
percentage (87.62%), radicle and plumule lengths (10.703 cm and 9.551 cm), seedling
vigor index (1812.3), and enzyme activity (catalase and peroxidase: 13.474 and 56.2).
The interaction between coating seeds with 25 g yeast extract L and growing at 20
°C achieved the highest values for germination speed, final germination percentage,
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radicle and plumule lengths, and seedling vigor index, while the same coating
treatment at 10 °C recorded the highest activity of catalase and peroxidase enzymes.

Keywords: Wheat, Coating seeds, Yeast extract, Heat stress, Germination and seedling
characteristics, Enzymatic activity.
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A=absorbance at 240 nm

T=time (1)

D=Dilution factor

T=Extinction coefficient (40M. cm.™)
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Enzyme Activity(U/L)=(AA/T/Z) x (1000000)

AA= the difference in absorbance between zero time and after

5 minutes.

T=TIME (5)

¥ = Extinction coefficient of phenol (50.000 mole/L.cm

Vt=total volume =3ML
VS=Sample volume = 0.1ML
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Table 1. Influence of Coating Wheat Seeds with various Yeast Extract and Different Temperatures on
Speed of Germination (%).

The results of Table 1 indicate a significant effect of coating with different concentrations of yeast
extract on speed germination at different temperatures, as well as the interaction between them. Seeds
coated with a concentration of 25 g/L achieved the highest mean for the trait, reaching 59.75%,
compared to the uncoated seeds (control treatment), which recorded the lowest value for the trait at
22.75%. Regarding temperatures, the results of the same table indicated a positive response in speed
germination with an increase in temperature up to 20°C, which gave the increase percentage of 67.25%
compared to other temperatures. Particularly, seeds planted at 5°C which recorded the lowest mean for
the trait at 0%. As for the interaction, seeds coated with a concentration of 25 g/L of yeast extract and
germinated under temperature of 25°C recorded the highest average, reaching 86%, compared to other
interactions. Meanwhile, untreated seeds that germinated under 5°C recorded the lowest value.
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Table 2. Influence of Coating Wheat Seeds with various Yeast Extract and Different Temperatures on
Standard Germination (%).

Coated Seeds with yeast extract at a concentration of 25 g/L achieved the highest average for the trait,
reaching 69.25%, while the control treatment (untreated seeds) recorded the lowest value with an
average of 53.12%. The same table indicates an increase in germination percentage with increasing
temperatures up to 20°C. Seeds germinated at 20°C recorded the highest germination percentage,
reaching 87.62%. Meanwhile, this percentage dropped to zero at a temperature of 5°C. The interaction
between the two study factors had a significant effect on the average of this characteristic. Seeds coated
with a concentration of 25 g/L of yeast extract and germinated under 20°C gave the highest average
germination percentage, reaching 97%. The lowest average observed in the uncoated seeds that
germinated at 5°C, which reached 0%.
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Table 3. Influence of Coating Wheat Seeds with various Yeast Extract and Different Temperatures on
Radical length (cm).

The treatment of coating with a concentration of 25 g/L of yeast extract recorded the highest average,
reaching 9.453 cm, compared to the other coating treatments, especially the control treatment, which
recorded the shorter radical length 5.384 cm. As for germinated seeds under different temperatures, it
is noticeable that the length of the radical proportionally increased with the rise in temperature. The
highest average was recorded at a temperature of 20°C, reaching 10.703 cm. In contrast, seeds
germinated under low temperature of 5°C gave the lowest average for this characteristic, which was 0
cm. The highest value for radical length 14.908 cm recorded for seeds that coated with 25 g/L of yeast
extract and germinated at 20°C, compared to other interactions. The seeds that un coated and germinated
under 5°C recorded the lowest length.
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Table 4. Influence of Coating Wheat Seeds with various Yeast Extract and Different Temperatures on
Plumule length(cm).

The results in Table 4 indicate significant differences between the treatments of coating and the
temperatures at which the treatments were germinated, as well as the interaction between them. the
average plumule length recorded the highest average of 8.429 cm for Seeds coated with yeast extract at
a concentration of 25 mg/L, while the control treatment recorded the lowest average of 6.518 cm. The
data in the same table also show the superiority of germinated seeds under 20°C recorded highest value
at 9.551 cm in terms of average plumule length, while the treatment 5°C recorded the lowest average
for this characteristic. The combination of seeds treated with yeast at a concentration of 25 mg/L and
20°C recorded the highest average for plumule length, reaching 13.292 cm, surpassing all other
combinations.
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Table 5. Influence of Coating Wheat Seeds with various Yeast Extract and Different Temperatures on.
It is noteworthy that seeds coated with the highest concentration of yeast extract (25 mg/L) recorded the

highest average value for Seedling vigor index, reaching 1662.5, while the control treatment recorded
the lowest average of 712.0. It is evident from the same table that seeds germinated at 20°C achieved
the highest average for the vigor index, reaching 1812.3, while the lowest average for the same
characteristic was recorded for seeds planted at a temperature of 5°C, reaching 0. This superiority can
be attributed to the reliance of this characteristic on the traits of laboratory germination percentage, root
length, and shoot length in Tables 2, 3, and 4, which were consistent in their values, reflecting positively
on the average vigor index.The interaction between the study factors in the vigor index, as the
combination of seeds coated with yeast extract at a concentration of 25 mg/L and 20°C recorded the
highest average for the vigor index, reaching 2735.5, while the lowest value was 0 for uncoated seeds
planted at a temperature of 5°C.
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Table 6 Influence of coated wheat seeds with various concentrations of yeast extract and different
temperatures on catalase enzyme activity (unit/mL).

The catalase enzyme activity increased with the increase in yeast extract concentrations in the coating
treatment, with the highest average recorded for seeds coated with a concentration of 25 mg/L, reaching
10.394 units/mL, while the activity decreased to 7.412 units/mL for uncoated seeds (control treatment).
The results of the same table indicate that the highest value for catalase enzyme activity was recorded at
a temperature of 10°C, reaching 13.474 units/mL, and the enzyme activity was absent at a temperature
of 5°C due to the lack of germination at this temperature. It is noteworthy that the enzyme activity
decreased with an increase in temperature to 20°C, recording an average of 10.557 for this characteristic.
As for the interaction, it is observed that the highest average was recorded for seeds coated with a
concentration of 25 mg/L and germinated under temperature of 10°C, reaching 16.255 units/mL, while
no activity was recorded for seeds germinated at a temperature of 5°C, whether coated or uncoated.
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Table 7: Influence of coated wheat seeds with various concentrations of yeast extract and different
temperatures on peroxidase enzyme activity (unit/mL).

It is noticeable that the peroxidase enzyme activity increases with an increase in seed coating with yeast
extract. The coating with a concentration of 25 mg/L recorded the highest value, reaching 53.46
units/mL, while the activity decreased for uncoated seeds (control treatment), recording an average of
24.12 units/mL. Additionally, the results from the same table indicate that the peroxidase enzyme
activity behaves differently with temperature. It decreased from 56.02 units/mL to 34.88 units/mL with
an increase in temperature from 10°C to 20°C, respectively, and no enzyme activity was recorded at a
temperature of 5°C due to the lack of seed germination.

Regarding the interactions between the study factors (yeast extract concentrations and temperatures), the
highest value for the interaction was recorded, reaching 94.57 units/mL for seeds coated with a
concentration of 25 mg/L and germinated at a temperature of 10°C. This is compared to a significant
decrease in other interactions, where uncoated seeds germinated under of 20°C recorded an average of
23.88 units/mL for this characteristic. It is worth mentioning that all coated and uncoated seeds at a
temperature of 5°C did not show any activity for peroxidase enzyme due to the lack of germination.
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