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Article Info ABSTRACT

Article type: Background and Objectives: Plant growth promoting fungi are often

Full Length Research Paper  yseful for plants and make host plants adapt to living and non-living
stressors, including salt stress, in different ways. In this regard, the

) ) identification and application of growth-promoting fungi that tolerate salt
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o stress is one of the ways to deal with and adapt to salt stress conditions. On
Received: 11.15.2023 h her hand. diff . h - 5 tain th
Revised: 02.17.2024 the other hand, different carriers have different ability to maintain the
Accepted: 02.19.2024 population of these fungi at the standard level and maintain their

efficiency. Also, storage conditions, especially temperature, can have a
great effect on their population and stability. Therefore, the present

Keywords: research was conducted with the aim of preparing suitable formulations of
Epicoccum, salt-tolerant fungi in order to preserve and stabilize their population in the
Formulation, long term.

Growth-promoting fungi,
Salinity stress,

Trichoderma Materials and Methods: In the present study, Chaetomium globosum,

Chaetomium interruptum, Clonostachys rosea, Coniothyrium sp., Epicoccum
nigrum, Serendipita indica, Trichoderma asperellum, Trichoderma
atroviride, Trichoderma harzianum, Trichoderma longibrachiatum and
Trichoderma reesei with plant growth-promoting properties were obtained
from the collection of the Department of Soil Biology and Biotechnology
of the Soil and Water Research Institute in order to identify the fungal
species tolerant to salinity. Their growth potential at different salinity
levels including 0.045, 0.31, 0.63, 1.04, 1.36, 2.14, 3.04, 3.95 and 4.71
percent of sodium chloride. Was evaluated in a completely randomized
design with three replications. Also, two salt-tolerant fungal species and
different carriers (pepper waste, vermiculite, stone powder, pumice, perlite,
sawdust, and compost) were used to evaluate the stability of the fungal
population in different formulations. The experiment was laid out in a
factorial completely randomized design with three replications.

Results: The results showed that 7. harzianum, T. atroviride, T. longibrachiatum,
and 7. reesei were less affected by the salinity of 0.045 to 4.71% sodium
chloride and were able to fill the entire surface of the Petri dish (8 cm) at
different salinity levels. E. nigrum was also able to grow at different
salinity levels, although its growth decreased with increasing salinity.
T. harzianum was the only species that was able to cover the entire
Petri-dish surface in seven days at the culture medium containing 2.14%
sodium chloride. The formulation results showed that the carrier effect was

ey



significant in both 7. harzianum and E. nigrum species. Compost, sawdust,
and vermiculite were the best carriers in terms of maintaining the
Trichoderma population. The best carriers in maintaining 7. harzianum
population after six months at cold room temperature was vermiculite
(4 x 109 CFU/g), compost (3.66 x 109 CFU/g) and sawdust (3 x 109
CFU/g) and in E. nigrum species was compost (1 x 108 CFU/g) and
vermiculite (8 x 107 CFU/g).

Conclusion: In general, the results showed that 7. harzianum and
E. nigrum species were able to grow in culture media containing 4.71%
sodium chloride and the best carriers for the formulation of these two
fungi were compost and vermiculite.
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of salinity tolerance of some growth-promoting fungi and introduction of the best
formulation for salinity-tolerant fungi. Journal of Soil Management and Sustainable
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Figure 1. Fungal formulations prepared with different carrier.
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Table 1. Variance analysis of the effects of fungal species and different levels of salinity on the fungal
colony diameter.
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Table 2. Colony diameter (cm) of different fungal species measured at 7 and 20 days of growth under different

salinity levels.
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Figure 2. Trichoderma harzianum in PDA medium containing different percentages of sodium chloride after 20 days.
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Figure 3. Epicoccum nigrum in PDA medium containing different percentages of sodium chloride after 20 days.
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Table 3. Variance analysis of carrier effects on Trichoderma harzianum and Epicoccum nigrum populations
under room temperature and cold storage conditions.

Slay o 5SSk

Mean squares
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Table 4. Effect of different carriers on Trichoderma harzianum population (x 107 cfu g”) at different temperatures.
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Means followed by the same letters in each column do not differ significantly at P<0.05

C»ﬁ.bifﬂ)) 9 45}.; “:‘tjjzf cc)‘ Sl c@.wj?as

SalS adgl Coma 4 S o3 OV 5 VY/EY

Ol e ialssl b dal 5 -l 55 (0 Jgds) sl

yog

1361 b s E. nigrum &8 Come 5,104

&L?-)JWG)GWOLAVQMKL

eLa 92 QJM:J LSJ?“' )‘ o g:aﬁb_‘ L):"Ats LQJAL>-



OISR g (Som (I3 ety [ SBAS (S (Gy9m0 4 JooT (2550

CidS L ossd o abde &S Hsboks g Aoy
5 CegaS Slafols 3 B Camar ol i
obs w5 Sl Ao eSS S
dzily @ik ole 5o ) 2l Coner oA Ko

(0 Jsu)

elad 3 B Camer sl wle (R L (5 eSS
SalS sl S (gosb 4 b ralS e ol
FoLo o s sl o G)B Corer
3 Sp Iy el S eSS (b olls

iS4 i oo U oadsl Comexr 5l Sy

Vo 9 C\A/OV LC\V/O' AO/OO L/\i/c\/\ LC\V/W L: f\f

il glabes 5 (V" cfu g ) Epicoccum nigrum -6 Cosns 5 ilites gla fol= 510 J g
S 0 g ) Lkp G- TR S 7 >

Table 5. Effect of different carriers on of Epicoccum nigrum population (><1()6 cfu g) at different temperatures.
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