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Extended Abstract

1. Introduction: The stability of soil structure has a great effect on plant growth. In fact, soil structure is
considered as key factor for determination of soil quality. Soil structure can influence the growth and
development of plants through maintaining soil water, soil elements and air, etc. Water stress is one of
the most important factors limiting the physiological and nutritional growth of plants, which will lead to
a decrease in biomass and yield. Fenugreek L. (Fuenum graceum L.) is a plant belonging to the legume
family, which is widely grown in temperate and tropical Mediterranean regions of Europe, Asia and
Africa. In sustainable agricultural systems, any improvement should lead to an increase in production and
a reduction in the destructive effect on the environment, which will ultimately lead to an increase in the
sustainability of the agricultural system. One of these methods is the application of biofertilizers.
Biofertilizers are a set of preservatives with a large number of beneficial microorganisms or their
metabolic products. Mycorrhiza fungi and seaweed are two widely used biofertilizers.

2. Materials and Methods: This research was carried out as a factorial experiment based on completely
randomized design with three replications, at research greenhouse of the Faculty of Agriculture, Lorestan
University during the year 2021. Experimental factors included five levels of irrigation 160, 170, 180, 190,
1100 (60, 70, 80, 90 and 100 % based on soil moisture depletion) and four levels of biofertilizer (control,
vecozium algae 5 L ha-1, algae 5 L ha-1, mycorrhiza 50 g pot-1). At the end of the plant growth season
(70 d after planting), the plants were harvested and characteristics such as soil moisture curve, mean
weight diameter of soil aggregates, organic carbon, aerial part fresh weight, total chlorophyll, electrolyte
leakage and proline were measured.

3. Results and Discussion: The results showed that under control condition (1100), the highest total
chlorophyll content, mean weight diameter of soil aggregates and organic carbon were 19.72 mg g-1 FW,
0.77 mm and 1.72 % which were recorded in mycorrhiza treated plants. Using biofertilizers under stress
conditions increased fresh weight of aerial part, total chlorophyll content, mean weight diameter of soil
aggregates, organic carbon and soil moisture, and decreased proline and electrolyte leakage in comparison
to control condition.

The increase in soil moisture content due to the application of biofertilizers could be attributed to the
hydrophilic properties of biofertilizers that lead to changes in soil properties. The increase in mean weight
diameter of aggregate in this research could be related to the effect of fungal hyphae that develop inside
the soil to form a skeletal structure and physically hold the primary soil particles together and improve
soil aggregation. According to the results of this research, the amount of organic carbon decreased due to
drought stress, while the application of biofertilizer alleviated this effect. The application of biofertilizers
increased the growth characteristics of fenugreek plants under drought stress conditions, which could
probably be attributed to their role in increasing root growth, photosynthesis rate and nutrients absorption
rate. In stress conditions, excessive accumulation of reactive oxygen species in plant cells causes
membrane damage and lipid peroxidation resulting in loss of semi-permeable characteristic of the
membrane, reduction of membrane stability and increasing electrolyte leakage. Therefore, biofertilizers
enhance plant resistance against stress condition by increasing membrane stability. The results of the
present research showed that drought stress increases proline content in fenugreek leaves.
Osmoregulation is one of the efficient mechanisms of plants to maintain cell turgescence under drought



stress conditions which increases drought tolerance threshold through the accumulation of sugars and
amino acids such as proline. The increase in the concentration of compatible osmolytes such as proline
has been proven under the influence of environmental stresses such as drought.

4. Conclusion: The research results generally showed that drought stress causes a decrease in mean weight
diameter of aggregate, organic carbon, fresh weight of aerial parts and total chlorophyll, and an increase
in electrolyte leakage and proline content. Also, the use of biofertilizers under stress conditions can
significantly improve plant and soil characteristics and alleviate stress negative effects.
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Table 1- Some physicochemical properties of soil used for cultivation
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Figure 2- Interaction of irrigation levels and biofertilizer on mean weight diameter of aggregates (columns
that in each treatment have a common letter, are not statistically different at the 5 % level probability
based on the Turkey’s test).
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Figure 3- Interaction of irrigation levels and biofertilizer on organic carbon (columns that in each

treatment have a common letter, are not statistically different at the 5 % level probability based on the
Turkey’s test).
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treatment have a common letter, are not statistically different at the 5 % level probability based on the
Turkey’s test).
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Figure 9- Interaction of irrigation levels and biofertilizer on proline (columns that in each treatment have
a common letter, are not statistically different at the 5 % level probability based on the Turkey’s test).

(Kakulund et al.,2014) coul yJgp udas aiul
v elsn wibe )5l slacudgen! cdale il
Farhoudi et ) S wle dae slo gz ,u5b
Heidari &) cwl coww, olila @l., 2007
wreuS 5 aesd aw, o e (Karami, 2013

SLop il 5l (S0 ) aAlllils S (dg a8
Luls b ood axle pllma olals a5 susl)ls
& pll ok Gulel 5 (il Li (sl Sz
Slraul g ol mexd s ,b 5l (60wl pulats wins



&t SR g (a3 085 3 )l Lo Al oL gy wlio g S (S8 s SR (B2 o V-A

slogiss 4 Jood (I3 Glp 125l (sta jon
olS 49l Glacdplbio juw S 28 tel ond) s
Lo il LI «Gianninazzi et al., 2010) o5 o
Selglbie sgime g (Sune Blge p 1100k slag B
eiss a asly o ysSole 7,18 4isT 4 L gl sl
Chaudhary ) sl e aiasly 56 (6955 025, 9 oS

.etal., 2008

Sl ol (a5 Sl il bas ol ylas gl
5 oo 1 5 33 ol oS b elaS s b s
355 3l eolaiwl .cdl rals alds oLS IS Ly IS
5 039 il o o G Ll o 15,500
5 S S (a8 5 S 89,15 5 alse el
sy 085 3l oolanl pae Loyl b aslie jo pdgy
o byl o 15 1eSGle 055 5l eolaiwl pimen ol
SE plerd 5 (Sopd Sloo sas S50 o

0,8

References

- Adebayo, M. A., Menkir, A., Blay,
E., Gracen, V., Danquah, E. &
Hearne, S. (2014). Genetic analysis
of drought tolerance in adapted x
exotic crosses of maize inbred lines
under managed stress conditions.
Euphytica, 196, 261-270.

- Alam, S. M. (1999). Nutrient uptake
by plants under stress conditions. pp.
285-313. In: Pessarakli, M. (Ed.),
Handbook of Plant and Crop Stress,
2nd ed., Marcel Dekker Inc., New
York.

- Aliabad Farahani, H. A., Lebaschi,
M. H., Shiranirad, A. H., Valadabadi,
S. A., Hamidi, A. & Alizade Sohrabi,
A. (2007). Effect of Glomus hoi,
different levels of phosphorus and
drought stress on some physiological

Gnéu}wmobfjmuﬁbjéysﬁwu
L 5l Ol Gas aslsl gl o3 Lalyi (gu b wilgs
ol & QLS SIS51 s 01 eal3 LS (sl | 4,
oL 5009 pan 3 (g yanl oelats sl ST sloccS 5
WS oo Ol 3 Shes ol B)b 5l ) ange o
s Bijani .Good & Zaplachiniski,1994)
o (S il il aS wis S ol Sis
W) °L.':§ )......J USL’ )J 4.)""5)" &o.?u )‘\)GA_&Q u,u.’l)s‘
slcddgen! clale sl bl isen lsaQT
32,9500 slag B L olS st jon 130 cow 5L

8,5 ol il s cow
P Gy slaogS A a5l b ol el
bosgdioe Sy odon G2l conw 2 5 Llys

s, » (YY) Karami o Heidari 4 ;.8

38,5 )15 ol RKaagi cpl oyl cdllae ols SLsT
oLS s yor 53l o 55l slacdgenl clale

8,58 ol s ) con s sloogS L

characteristics of coriander
(Cariandrum Sativum L.). lIranian
Journal of Medicinal and Aromatic
Plants Research, 23, 415-405.

- Ardakani, M. R., Abbas Zadeh, B.,
Sharifi Ashourabadi, A., Lebaschi,
M. H., Moaveni, P. & Mohebati, F.
(2009). Effect of drought stress on
growth indicators of lemon balm
(Melissa officinalis L). Scientific

Research Quarterly Journal of Plant
and Biosystem, 5, 47-58. (In Farsi)

- Arif, M., Ali, K., Jan, M. T., Shah,
Z., Jones, D. L. & Quilliam, R. S.
(2016). Integration of biochar with
animal manure and nitrogen for
improving maize vyields and soil
properties in calcareous semi-arid



1.4

.Y GL}'.m.gU 9 )LQ.Q Al a)Lo.& Y 099 Y Jl.w ‘Lb‘_g}.f..w la}l.c Golc 4.0[.'«.1;4.590

agroecosystems. Field  Crops
Research, 195, 28-35.

Armin, M., Rohipour, H., Hamdi, H.,
Saljagah, A., Mahdian., M-H. &
Qurbania  Khyberi, V. (2015).
Relationships between the stability
of soil grains and some soil
properties in the soils of the
Taleghan watershed. Pasture and
watershed management (natural
resources of Iran), 69, 275-295. (In
Farsi)

Arunachalam, A. & Arunachalam,
K. (2000). Influence of gap size and
soil properties on microbial biomass
in a subtropical humid forest of
north-east India. Plant and Soil, 223,
185- 193.

Auge, R. M. (2004). Arbuscular
mycorrhizae and soil/plant water
relations. Canadian Journal of Soil
Science, 84, 373-381.

Auge, R. M., Stodola A. J. W., Tims,
J. E. & Saxton, A. M. (2001).
Moisture retention properties of a
mycorrhizal soil, Plant and Soil, 230:
87-97.

Bates, L.S., Waldren, R. P. & Teare,
I. D. (1973) Rapid determination of
free proline for water stress studies.
Plant Soil, 39, 205-207.

Behera, S. K. & Panda, R. K. (2009).
Effect of fertilization and irrigation
schedule on water and fertilizer
solute transport for wheat crop in a
sub-humid  sub-tropical  region.
Agriculture, Ecosystems &
Environment, 130, 141-155.

Bijani, B, Yadalhi De Cheshme, P.,

Asgharipour, M. R. & Heydari, M.
(2014). Effect of mycorrhizal
inoculation on some physiological
characteristics and performance of
fenugreek  (Trigonella  foenum-
graecum L.) under drought stress.
Scientific Research Journal of Crop
Plants Ecophysiology, 3, 337-352.
(In Farsi)

Blanco-Canqui, H. & Lal, R. (2009).
Corn stover removal for expanded

Ol e g Wighuwgy jeuls

uses reduces soil fertility and
structural stability. Soil Science
Society of America Journal. 73, 418-
426.

Chaudhary, V., Kapoor, R. &
Bhatnagar. A. K. (2008).
Effectiveness of two arbuscular
mycorrhizal fungi on concentrations
of essential oil and artemisin in three
accessions of Artemisia annual L.
Applied Soil Ecology, 40, 174-181.
Daneshmand, F. M., Arvin, J. &
Kalantari, K. (2009). Effect of
acetylsalicylic acid (aspirin) on salt
and osmotic stress tolerance in
Solanum bulbocastanum in vitro
enzymatic antioxidants. American
Eurasian Journal of Agricultural &
Environmental Sciences, 6, 92-99.
Di Stasio, E., Van Oosten, M. J.,
Silletti, S., Raimondi, G.,
Dell'aversana, E., Carrillo, P. &
Maggio, A. (2018). Ascophyllum
nodosum-based algal extracts act as
enhancers of growth, fruit quality,
and adaptation to stress in salinized
tomato plants. Journal of Applied
physiology, 30, 2675- 2686.
Dorostkar,V., Efioni, M.,
Khoshgoftarmanesh, A,
Mossadeghi, M. R. & Rejali, F.
(2014). Effect of mycorrhiza
arbuscular fungus on the
concentration of glomalin and soil
carbohydrates at different salinity
levels. Journal of Water and Soil
Sciences (Agricultural Sciences and
Techniques and Natural Resources),
19, 11-22. (In Farsi)
Egamberdiyeva, D. (2007). The
effect of plant growth promoting
bacteria on growth and nutrient
uptake of maize in two different
soils. Applied Soil Ecology, 36, 184-
189.

Enjili, M., Esmaielpour, B., Fatemi,
H. & Jalilvand, P. (2019). The effect
of mycorrhiza on the growth and
yield of bell peppers (Capsicum
annuum L.). Journal of Science and


https://bioone.org/journals/canadian-journal-of-soil-science/scope-and-details
https://bioone.org/journals/canadian-journal-of-soil-science/scope-and-details

G’i L}u'ggzuq.)’osfoﬁ)lf&:dw&ﬁf‘sw) ol g S ‘;ﬁ..}ﬁé‘su‘;j{,‘;&ﬁw)ﬁ I

Technology of Greenhouse Cultu, 2,
53-39. (In Farsi)

Eyras, M. C., Defosse, G. E. &
Dellatorre, F. (2008). Seaweed
compost as an amendment for
horticultural soils in Patagonia,
Argentina. Journal Compost Science
and Utilization, 16, 119-124.
Farhadi, A., Enayatizamir, N.,
Farrokhian Firouzi, A. & Howeizeh,
H. (2017). The Effect of arbuscular
mycorrhizal fungi and drought stress
on glomalin content and some
physical and mechanical properties
of soil under blue panic grass
cultivation  (Panicum antidotal).
Journal of Soil and Water
Conservation, 23, 267-280. (In
Farsi)

Farhoudi, R., Sharifzadeh, F.,
Poustini, K., Makkizadeh, M. &
Kochakpor, M. (2007). The effects
of NaCl priming on salt tolerance in
canola (Brassica napus) seedlings
grown under saline conditions. Seed
Science and Technology, 35, 754-
759.

Ghonjalipour Goshki, M., Abdollahi,
F., & Sadeghi Lari, A. (2021). Effect
of  mycorrhiza  fertilizer  on
physiological traits and economical
yield of lettuce (Lactuca sativa L.)
under water stress conditions.
Journal of Vegetables Sciences, 5,
157-173. (In Farsi)

Gardner, F. P. (2010). Physiology of
crop plants. Scientific Publishers
(India), Crops. pp. 237.

Gianninazzi, S., Gollette, A., Binet,
M. N., Tuinen, D. & Redecke, D.
(2010). Key role of arbuscular
mycorriza in ecosystem services.
Mycorrhiza, 20, 519-530.

Good, A. G. & Zaplachiniski, S. T.
(1994). The effects of drought on
free amino acid accumulation and
protein synthesis in Brassica napus.
Physiologia Plantarum, 90, 9-14.
Haghparast, M., Maleki-Farahani,
S., Sinaki, J. M. & Zarei, G. (2012).

Mitigation of drought stress in
chickpea through application of
humic acid and seaweed extract.
Crop Production and Regulation
under Environmental Stress, 4, 59-
71.

Hamblin, A. P. (1985). The influence
of soil structure on water movement,
crop root growth and water uptake.
Advances in Agronomy, 38, 95-158.
Harrier, L, A. & Watson, C. A.
(2004). The potential role of
arbuscular mycorrhizal (AM) fungi
in the bioprotection of plants against
soil-borne pathogens in organic and
other sustainable farming systems.
Pest management science, 60, 57-
149.

Heidari, M. & Karami, A. V. (2013).
Examine the effects of stress and
strains of mycorrhiza on yield, yield
components,  chlorophyll  and
biochemical composition of
sunflower. Environmental Stress in
Crop Science, 6, 17-26.

Heydari, L., Bayat, H., & Hamzaei,
J. (2021). Short-term effects of
biofertilizer application on some
physical and chemical properties of
soil. Journal of Soil and Water
Conservation, 27, 89-71. (In Farsi)

Hidangmayum, A. & Sharma. R.
(2017).  Effect of  different
concentrations  of  commercial
seaweed liquid extract  of
Ascophyllum nodosum as a plant bio
stimulant on growth, yield and
biochemical constituents of onion
(Allium cepa L.). Journal of
Pharmacognosy and
Phytochemistry, 6, 658- 663.

Hillel, D. (1982). Introduction to soil
physics. Academic Press, New York.
76 p.

Hontoria, C., Vela squez, R., Benito,
M., Almorox, J. & Moliner, A.
(2009). Bradford reactive soil
proteins and aggregate stability
under abandoned versus tilled olive
groves in a semi-arid calcisol. Soil


https://www.tandfonline.com/toc/ucsu20/current
https://www.tandfonline.com/toc/ucsu20/current
https://www.mdpi.com/journal/applsci/special_issues/Crop_Environmental
https://www.mdpi.com/journal/applsci/special_issues/Crop_Environmental
https://www.mdpi.com/journal/applsci/special_issues/Crop_Environmental
https://www.sciencedirect.com/bookseries/advances-in-agronomy

"

.Y GL}'.m.gU 9 )LQ.Q Al a)Lo.& Y 099 Y Jl.w ‘Lb‘_g}.f..w la}l.c Golc 4.0[.'«.1;4.590

Biology and Biochemistry, 41, 1583-
1585.

Hosseini Nejad, S. M., Masoud
Sinaki, J., Biabani, A. & Abedini
Esfahalani, M. (2017). Investigation
of the effects of drought stress and
mycorrhiza on vyield and some
agronomic and physiological traits of
sunflower  cultivars.  Agronomy
Journal (Pajouhesh & Sazandegi),
29, 95-102. (In Farsi)

Hosseinzadeh, M.E., Qalavand, A.,
Mashhadhi, M., Bojar, A,
Secondary teacher, S. A. M. &
Hodesi Bidgoli, A. (2019). Effect of
low irrigation, mycorrhiza and
nitrogen feeding system on soil
chemical characteristics, oil content
and biological performance of
purslane. Iranian Crop Science, 15,
29-48. (In Farsi)

Huang, B. & Fu, J. (2001). Growth
and physiological responses of tall
fescue to surface soil drying.
International  Turfgrass  Society
Research Journal, 9, 291-29.
Ihuoma, S. O. & Madramootoo, C.
A. (2017). Recent advances in crop
water stress detection. Computers
and Electronics in Agriculture, 141,
267-275.

Izadi, Z., Asnaashari, M., &
Ahmadvand, G. (2009). Influence of
drought stress on vyield, proline
content, soluble sugars, chlorophyll,
relative water content and essential
oil in peppermint (Mentha piperita
L.). Iranian Journal of Horticultural
Science, 10, 223-234.

Kakulund, R., Fallah, S. A. & Abbasi
Suraki, A. (2014). Effect of species
competition on  photosynthetic
pigments, proline, relative content,
and essential oil content of fenugreek
(Trigonella foenumm graceeum) and
black seed (Nigella sativa) under
drought stress conditions. Plant
Process and Function, 6, 55-65. (In
Farsi)

Ol e g Wighuwgy jeuls

Keshavarz Afshar, R., Hashemi, M.,
DaCosta, M. Spargo, J. &
Sadeghpour, A. (2017). Biochar
application and drought stress effects
on physiological characteristics of
Silybum. Communications in Soil
Science and Plant Analysis, 47, 743-
752.

Khazael, M., Galavi, M.,
Dahmardeh, M., Moosavi-Nik, S.
M., Zamani, Gh. & Mahdi-Nejad, N.
(2018). Effect of drought stress on
water use efficiency and its
components in several genotypes and
cultivars of foxtail millet (Setaria
italica L.). Iranian Journal of Field
Crops Research, 16, 113-124. (In
Farsi)

Klute, A. (1986). Water retention:
laboratory methods. In Methods of
Soil Analysis, Part 1, 2nd edn. Ed. A
Klute.  American  Society  of
Agronomy. Soil Science Society of
America, Madison, Wisconsin, pp
635-662.

Koushki, A., Alinejadian-Bidabadi,
A., & Maleki, A. (2021). Effects of
rice husk biochar and different
irrigation  regimes on  growth,
essential  oil  percentage, and
concentration of some nutrients in
peppermint (Mentha piperita L.).
Iranian Journal of Medicinal and
Aromatic Plants Research, 37, 733-
752. (In Farsi)

Kramer, P.J. (1983). Water relations
of plants. Acdemeic Press, Florida,
USA.

Lichtenthaler, H. K.
Chlorophylls  and
pigments of hotosynthetice
biomembranes. Methods in
Enzymology, 148, 350-38.

Lutts, S., Kinet, J. M. &
Bouharmont, J. (1996) NaCl-
induced senescence inleaves of rice
(Oryza sativa L.) cultivars differing
in salinitary resistance, Annals of
Botany, 78, 389-398.

(1987).
cartenoides


https://ijmapr.areeo.ac.ir/?_action=article&au=1225384&_au=A.++Maleki&lang=en

&t SR g (a3 085 3 )l Lo Al oL gy wlio g S (S8 s SR (B2 o ny

Mizanzadeh, H. & Imam, Y. (2010).
Investigation of indices of leaf area,
height, photosynthetic rate, stomatal
conductance of four species of wheat
under the drought stress. Ecophysiol,
Agricultural Plants, 2, 111-121.
Moharramnejad, S., Sofalian, O.,
Valizadeh, M., Asgari, A. & Shiri,
M. (2015). Proline, glycine betaine,
total phenolics and pigment contents
in response to osmotic stress in
maize  seedlings. Journal  of
Bioscience and Biotechnology, 4,
313-319.

Nelson, D. W. & Sommers, L. E.
(1996). Total carbon, organic carbon,
and organic matter. Methods of soil
analysis part 3—chemical methods,
(methodsofsoilan3), 961, 1010.
Nelson, D.W. & Sommers, L. E.
(1982). Total carbon, organic carbon,
and organic matter, In: Page, L.A.,
Miller, R.H., Kenney, D.R. (Eds.),
Methods of Soil Analysis. Part 2.
Chemical and  Microbiological
Methods, 2nd edition. American
Society of Agronomy, Madison, WI.
539-579.

Obia, A., Mulder, J., Martinsen, V.,
Cornelissen, G. & Barresen, T.
(2016). In situ effects of biochar on
aggregation, water retention and
porosity in light-textured tropical
soils. Soil and Tillage Research, 155,
35-44.

Rathore, S. S., Chaudhary, D. R,
Boricha, G. N., Ghosh, A., Bhatt, B.
P., Zodape, S. T. & Patolia, J. S.
(2009). Effect of seaweed extract on
the growth, yield and nutrient uptake
of soybean (Glycine max) under
rainfed conditions. South African
Journal of Botany, 75, 351-355.
Rezaie, R. & Raiesi, F. (2016). Effect
of superabsorbent polymers on soil
microbial respiration and biomass
under drought stress condition.
Journal of Soil Biology, 3, 151-162.
Rezaul Karim Siddiky, M. D.,
Kohler, J., Cosme, M. & Rillig, C.

(2012). Soil biota effects on soil
structure:  Interactions  between
arbuscular ~ mycorrhizal  fungal
mycelium and collembolan, Soil
Biology and Biochemistry, 50, 33-
39.

Rezazadeh Roghani, Sh., Aminian,
R., Mahakhari, S. & Asghari, B.
(2018). Effects of biofertilizers on
the morphophysiological traits of
fenugreek  (Trigonella  foenum-
graecum L.) in different humidity
conditions.  Horticultural ~ Plant
Nutrition Scientific Journal, 2, 145-
163. (In Farsi)

Rillig, M. C., Mardatin, N.,
FLeifheit, E. F. & Antunes, P. M.
(2010). Mycelium of arbuscular
mycorrhizal fungi increases soil
water repellency and is sufficient to
maintain water-stable soil
aggregates,  Soil  Biology &
Biochemistry, 42, 1189-1191.
Ritchie, S.W., Nyvgen, H. I. &
Halady, A.S. (1990). Leaf water
content and gas exchange parameters
of two wheat genotypes differing in
drought resistance. Crop Science, 30,
105-111.

Romkens, M. J. M., Roth, C. B. &
Nelson, D. W. (1977). Erodibility of
selected clay subsoils in relation to
physical and chemical properties.
Soil Science Society of American
Journal, 41, 954-960.
Sadeghzadeh-Ahari, D.,
Hassandokht Kashi, A. K., Amri, A.
& Alizadeh, K. H. (2010). Genetic
variability of some agronomic traits
in the Iranian fenugreek landraces
under drought stress and non-stress
conditions African. Journal of Plant
Sciences, 4, 12-20. (In Farsi)
Sakinejad, T. (2003). Effect of water
stress on absorption of nitrogen,
phosphorus, sodium, potassium in
different stages of growth, according
to the morphological characteristics
of corn in the weather conditions of
Ahvaz. Ph.D. Thesis. School of


https://www.sciencedirect.com/journal/soil-biology-and-biochemistry
https://www.sciencedirect.com/journal/soil-biology-and-biochemistry
https://www.sciencedirect.com/journal/soil-biology-and-biochemistry
https://acsess.onlinelibrary.wiley.com/journal/14350653
https://acsess.onlinelibrary.wiley.com/journal/14350653

"y

.Y GL}'.m.gU 9 )LQ.Q Al a)Lo.& Y 099 Y Jl.w ‘Lb‘_g}.f..w la}l.c Golc 4.0[.'«.1;4.590

Agriculture. Ahvaz University. (In
Farsi)

Samai, F., Asghari, Sh. A, Ali
Asgharzadeh, N. & Sarikhani, M. R.
(2013). The effect of arbuscular
mycorrhizal fungi on some physical
properties and  absorption of
elements in a coarse-textured soil
under tomato cultivation. Danesh Ab
and Khak Journal, 23, 346-381. (In

Farsi)
Sankar, B., Jaleel, C. A., Manivanna,
P., Kishorekumor, A,

Somasundaram, R. & Panneerselva,
R. (2007). Droughtinduced
biochemical  maodifications and
proline metabolism in Abelmoschus
esculentus (L.) Moench. Acta
Botanica Croatica, 66: 43-56.
Sharma, L., Banerjee, M., Malik, G.
C., Gopalakrishnan, V. A. K,
Zodape, S. T. & Ghosh, A. (2017).
Sustainable agro-technology for
enhancement of rice production in
the red and lateritic soils using
seaweed  based  biostimulants.
Journal of Cleaner Production, 149,
968-975.

Sheteawi, S. A., & Tawfik, K. M.
(2007). Interaction effect of some
biofertilizers and irrigation water
regime on mungbeen (Vigna radiata)
growth and yield. Journal of Applied
Sciences Research. 3, 251-262.
Shibario, S. 1., Opadhyaya, M. K. &
Toivonen, P. M. A. (1998) Influence
of pre harvest water stress on post

Ol e g Wighuwgy jeuls

harvest moisture loss of carrots
(Daucus carota L.). Journal of
Horticultural Science and Biote
hnology, 73, 347-352.

Sibi, M., Khazaei, H. R. & Nezami,
A. (2017). Effect of concentration,
time and method of consumption of
seaweed  extract on  some
morphological features Safflower
plant roots and shoots. Journal of
Plant Physiology, 8, 238-252. (In
Farsi)

Soares, C., Carvalho, M. E,,
Azevedo, R. A. & Fidalgo, F. (2018).
Plants facing oxidative challenges—
A little help from the antioxidant
networks.  Environmental  and
Experimental Botany, 161, 4-25.
Sridhar, S., & Rengasamy, R. (2011).
Potential of seaweed liquid fertilizers
(SLFS) on some agricultural crop
with special reference to protein
profile of seedlings. International
Journal of Development Research, 7,
55-57.

Toogood, J. A. (1978). Relation of
aggregate stability to properties of
Alberta soils. In: W.W. Emerson.
Talebi Alengareghi, S., Ismailpour,
B., Azarmi,R., Pourbiramy-Hir, Y.,
Salimi, G. & Ahadzadeh, M.(2021).
Effect of Ascophyllum nodosum
seaweed extract and fulvic acid on
growth and physiology of two pepper
ecotypes. Journal of Vegetables
Sciences. In Press. (In Farsi)


https://speciation.net/Database/Journals/Journal-of-Applied-Sciences-Research-;i3462
https://speciation.net/Database/Journals/Journal-of-Applied-Sciences-Research-;i3462
https://alacip.org/?p=39805
https://alacip.org/?p=39805
https://alacip.org/?p=39805

