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Article Info ABSTRACT

Article type: Background and Objectives: Barley is the fourth most important cereal
Full Length Research Paper  crop in the world. Today, this plant is used as animal feed, malt production,
and human food. Seed aging or aging is usually an irreversible, cumulative,
and irreparable process that causes cellular damage, leading to delayed

Article history:

Received: 04.05.2025 germination, reduced ability to resist stress, and ultimately loss of vitality.
Revised: 05.23.2025 The use of biological treatments or their derivatives is considered one of
Accepted: 06.08.2025 the strategies for controlling the rate of seed aging, among which the use of

fungi of the genus Trichoderma is of great importance. The aim of this
research is to investigate the effect of fungal extracts of Trichoderma

geem;?%n, koningii, T. virens, and T. harzianum on improving germination and
Seed deterioration, seedling quality of 'Jolgeh' barley seeds under induced aging conditions.
Seedling vigor, This study seeks to reduce seed deterioration damages and increase the
Symbiotic fungi, efficiency of using seed reserves. The results can provide strategies for
Trichoderma isolates improving barley seed performance under environmental stress.

Materials and Methods: In this experiment, the effects of seed treatment
with T. koningii, T. virens, and T. harzianum extracts on germination
indices and seedling vigor of spent and unspent seeds of plain barley
cultivar Jolgeh were investigated under laboratory and greenhouse
conditions as factorial experiments in completely randomized plots with
three replications. For seed exhaustion, accelerated exhaustion method was
used for 24, 48, 72, 96, 144, and 120 hours at 44+1 °C and 95+5%
relative humidity. Extraction of fungal extracts was performed using
Trichoderma-TSM specific culture medium. Germination traits were
examined using ISTA method under standard laboratory conditions and
greenhouse experiment was adjusted based on the results. In the
greenhouse experiment, two exhaustion levels of 120 and 144 (hours) were
excluded from the exhaustion treatment levels due to complete exhaustion
of seeds. At this stage, all seedling traits were examined, including seed
reserve utilization efficiency, seed discharge percentage, material mobility
amount, and seedling vigor.

Results: The results showed that all the studied parameters including
germination percentage, germination rate, germination percentage,
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germination rate, abnormal seedling percentage, stem length, leaf length,
root length, seedling length, root to stem length ratio, stem dry weight, root
dry weight, seedling dry weight, seed reserve utilization efficiency, seed
discharge percentage, material mobility amount, and seedling vigor were
significantly (p<0.01) affected by the interaction between seed exhaustion
and fungal extracts. Seed exhaustion caused a decrease in germination
percentage, which was proportional to the intensity of stress. However, the
positive effect of fungal extracts of T. koningii, T. virens and T. harzianum
on improving germination percentage in treatments with exhaustion longer
than 72 hours was more pronounced than in the control treatment (p<0.05).
Seed exhaustion for 48 hours significantly increased germination rate, after
which this trait decreased significantly under exhaustion (p<0.05). The
greenhouse results indicated positive effects of fungal extracts on important
seedling traits. T. virens and T. harzianum extracts reduced the percentage
of abnormal seedling compared to the control treatment. Also, these
treatments performed better than the control treatment in most of the
seedling weight and length traits under exhaustion conditions. The highest
efficiency of using reserves from T. virens and T. harzianum was achieved
at 72 hours and 24 hours of exhaustion, respectively, while the conversion
efficiency of T. koningii was lower than the control at all exhaustion levels.

Conclusion: The effect of fungal extracts on seed and seedling vigor
recovery was not significant up to exhaustion levels of 48 hours compared
to the control, but at higher levels, a significant effect on seed and seedling
vigor recovery was observed, especially with extracts of T. virens and
T. harzianum fungi, which was due to the increase in the mobility of seed
reserves and their efficiency of use.
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Table 1. Selective culture medium for fungi of the genus Trichoderma.

3, bS5 Ao O 1) s 0 8 ke
row Compounds Amount in grams per liter of distilled water

1 MgSQO,4-7H,0 0.2

2 K;HPO, 0.9

3 KCI 0.15

4 NH4NO3 1

5 Glucose 3

6 Rose bengal 0.15

7 Chloramphenicol 0.25

8 P-Dimethylaminobenzenediazo Sodium Sulfonate. 0.3

9 Pentachloronitrobenzene 0.2

55 5 (A Cgsy) Slpdl g w = 3L30 3 el Jetom 63— 8 i) Ops s ISl oV s y) Lags SL Ay Jlge (sl JSkal JS
L eslaral u@u aleas, v_l;.:_l SlaediS 5lgs Olse 0 (Vs y)

Chloramphenicol was used to inhibit bacterial growth (row 7), pentachloronitrobenzene (row 9), p-di-methylaminobenzenediaze-
sodium sulfonate (row 8), and rose bengal (row 6) were used as selective inhibitors of the growth of other fungi

1- Potato Dextrose Agar
2- Trichoderma-Selective Agar Medium
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1- Seedling Dry Weight

2- Remanent of Seed Dry Weight

3- Weight of Mobilized Seed Reserves
4- Seed Reserve Utilization Efficiency
5- Seed Reserve Depletion Percentage
6- Seedling Vigor Index

7- Initial Seed Dry Weight



YEe0 Y D)Lows &Y 0,92 5@‘;‘; .xg,S d&uubsf Q)m

FL5 00 Gkl G aFE g ) sl g 0dd @ i (2 gu b S ilsls 42 Y Jgir
Table 2. Analysis of variance of the effect of accelerated aging and resistance treatment on germination indices
in cultivated barley.
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Fig. 1. Effect of extracts of fungi (Tk1) T. koningii, (Tvi25) T. virens, and (Th8) T. harzianum along
with control treatment (Cont.) on the germination percentage of spent barley seeds (A),
on the germination rate of spent barley seeds (B).
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Table 3. Analysis of variance of the effect of accelerated aging and resistance treatment on germination indices
in cultivated barley.
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Table 4. Comparison of the average interaction effect of accelerated exhaustion and treatment resistance of
seedling indices on germination in cultivated barley.
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Non-common letters in each column indicate a significant difference at the 5% level
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Fig. 2. Effect of extracts of fungi (Tk1) T. koningii, (Tvi25) T. virens, and (Th8) T. harzianum along with

control treatment (Cont) on the efficiency of transformation of spent barley seed reserves (A) and the amount
of mobility of spent barley seed materials (B).
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