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Abstract

To study of the effect of biological pre-treatments on germination and growth of Fenugreek (7rigonella foenum-graecum L.)
seedling under natural salinity stress, a factorial experiment in a completely randomized design was conducted in three
replications. Experimental treatments were biological pre-treated at four levels (control, inoculation with Azoto bio-fertilizer,
inoculation with Phosphate bio-fertilizer, inoculation with both bio-fertilizers) and natural salinity (salt of Qom Lake) at five
levels (zero, 3, 6,9 and 12 dS/m).The results showed that increasing of salinity levels led to increasing of mean germination
time and using of bio-fertilizer treatments and combination treatment caused this index show 22 percentages reduction at
highest level of salinity compared to control treatment at same level of salinity. Salinity reduced the germination coefficient
and the highest amount of this index (74.3) obtained at 3 dS/m level of salinity that compared to control treatment and at the
same level of salinity showed 89 percentages increasing. Salinity reduced total chlorophyll and using of biological treatments
caused amount of total chlorophyll at zero level of salinity show 155 percentages increasing compared to control treatment and
at the same level of salinity. With increasing of salinity level increased soluble protein and combination treatment increased
this index 12 percentages at the highest level of salinity compared to control. Under stress, plants face with oxidative stress and
to confront of that use antioxidant enzymes. In this experiment, the using of biological treatments by raising of the production
of antioxidant enzymes caused the reduction of salinity effects.
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Fig. 6- Mean comparison of seedling dry weight in bio-fertilizer x salinity stress interaction
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Table 2- Analysis of variance of the bio-chemical indices of fenugreek at
different levels of salinity and pre- treatment
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Fig. 8- Mean comparison of protein content in bio-fertilizer x salinity stress interaction
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Table 3- Mean comparison of interaction effect of biological treatment and salinity on
total chlorophyll and antioxidant enzymes
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Means followed by similar letters in the same column do not have significant difference based on LSD test at 5% probability level.

deu,u.;yaau*_wt.w@rs\)ﬁ;uu; 3ow 1 g Cdlad
it L Lo 4 Comd 5T A S B LS o e () o ey A1 el 4 2 gl el
S ;ja.l:&mcjb): odds ol sla wilzﬁaj_& 23S, g’i};TQ‘):“Jf Jole s ol e Sl s 6558
oAb gl S (S Slan ST 2l e S253 V) 5l gme o2 5 ol e
ot 5T Olse o iy 457 (5 sbay 05 s 1 lain o I OLLE a SlaaST 0 5T 5l ey
53 (43 53 53 5 0 8 ey 215 0/Y) Sl ST, o Fls e a2 4 SIS ST sl 5T

VFY



\F'\)L@J/\ o)La.ja/\\ 41:-/0\):'.‘)44‘5)}\.3‘9(:}194.1}&4

ST ST Gla 5T b K o L Lags ST
Sl 1 (dasee (ke sla 25 4 OLaLS o ylin

(Turanetal.,2013) a5 s

RN

Ao RISl gy 2l 0L toledT opl ol
2 e Sl 0lj e Kol 11 5 G4l
Q@jd‘ﬁ“)b}@ﬁj@@@dﬁd@)d}-ﬁ
Al ol e LS (ST 5y b aor g Sy sdons
. . - . .. 1 g
5 HRgs Om Sl G S sl glasds 5 s 5
A o o2l o5 F1ASTAST Joo e Ll 5 o )led
b sl Hlad 03 540 s § slod Sl oslizal das 2alSTH,
Ol e . ile J2alS 5 Siaslsr Ao ys il 58l
s LalST) 6y sd e Sl el e

33 T (8 jomtl Jomails sl b (65 5 Lol 5 5>
ST 25 sl b Bl 2alS oS i
Sl gl ol 5,8 e )15 5h Cou ol slac Il
LgLA‘..i};TJ.L_A:Jt_ALf\)}_:_?M_:_MS\Jt_:_?)ﬂ
s oo il T ud 5 55 5 a0 g CilunST| T
S 3T A5 ) o e 6555 55 el ol s
051 94 (o 5 o ey 3l o3l s 8 il STl 5T
o & o b 5T ) Ol et o 0 (2ol Sl
Dshea asdlan ol 5353 8 U5 rty (Uals) il pte
Ol on ol ol by s Sialsm p sysd Sl mals

305 4o 5y s 5 63 S 5l Hles iy

Reference

O 5 (5 g 50

e oS 43 5 ol jlad ol (5 5 o 0 5L
S5 (3355 e (655 pelaws Olos )3 0o sy
s 4 S bl g ils 15 el 6 s (sobT
AV gda) das OLis il 53l s 5 YV Gl 5 dalis

53 anglae sl | b Sl 8T ST Gl 5T A 5
LSl ot SISl 5o boT 5 Jghe slalis
ok pf Sl 25 Lyl b 53 0l W 5 O3S T b
53 0bLE (Golul 5 oA pslie Lol gos S Clablows
L e S Ale (b i bl 2
—! ;3! .(Mohammadkhani and Heidari 2007)
g5 ¢ 25 St OLLE s Col S| 5T o 5T
US55 il 5 g S i (S5 4y o LSS,
Oljee g hton 5 S 5 oy L5be (ol DS 5
RUPFFRINK G Ve

SRl 588 A5 Sl odd il iulejT o
5 ST Sl ST BT s 5T e g

S 2Rl o go IS8 55 5 a3 ST 5
> (Ashrafand Ali, 2008) &5 S ¢, 5 25 o sllaal
S5 3 S G T S 5 s bla () 5
3 5 g0 35S Sl S 2l OT e oS oaTo g
5 el DS 5 I ILOTL dblis 6l OS5
sl 3 5 53 Sl S| BT Lo 3T A 5 153!
as oo palST ) s Oyl 56, S glas
A5 4 e glie 0150 OLE 3 .(Parida and Das, 2005)
S 5T A5 Ol b anlis adail (g5 S
Oljen i 5 i oo 5T ol o 4875515 il 5T
Sl OT 31 (Sl o iyl 5 bl oo il 531 Can slia

é.gl.’w

Abdul- Baki, A., and J. D. Anderson. 1973. Vigor determination in Soybean seed by multiple criteria. Crop Sci.

13(6):630-633.

Arnon, A. N. 1967. Method of extraction of chlorophyll in the plants. Agron. J. 23: 112-121.



\F'\)L@J/\ o)La.ja/\\ 41:-/‘_)\):'.‘)44‘5)}\.3‘9(:}194.1}&4 )6MJCGJM|)>L§LAJDUJ;&)L§LA)L¢:5&J3‘

Ashraf, M., and P. Harris. 2004. Potential biochemical indicators of salinity tolerance in plants. Plant Sci. 166:
3-16.

Ashraf, M., and Q. Ali. 2008. Relative membrane permeability and activities of some antioxidant enzymes as the
key determinants of salt tolerance in canola (Brassica napus L.). Environ. Exp. Bot. 63:266-273.

Bashan, Y., G. Holguin, and L. De-Bashan. 2004. Azosprillum-plant relationship: physiological, molecular,
agricultural, and environmental advances. Can. J. Microbiol. 50(8): 521-577.

Bradford, M. M. 1976. A rapid and sensitive method for the quantitation of microgram quantites of protein
utilizing the principles of protein dyebining. Anal. Biochem. 72:248-254.

Chance, B., and A. C. Maehly. 1995. Assay of catalase and peroxidase. PP. 764-765 In S.P. Culuwic, and N.O.
Kapland (Eds). Method in enzymology. Academic Press. Inc, New York.

Costa, M., P. Civello, G. Chaves, and G. Martinez. 2005. Effect of ethephon and 6-benzylaminopurine on
chlorophy II degrading enzymes and a peroxidaselinked chlorophy II bleaching during post-harvest senescence
ofbroccoli (Brassica Oleraceae L.). Postharvest. Biol. Technol. 35: 191-199.

Dakora, F. D. 2003. Defining new roles for plant and rhizobial molecules in sole and mixed plant cultures
involving symbiotic legumes. New Phytol. 157:39-49.

Davoodifard, M., D. Habibi, and F. Davoodifard. 2012. Effects of salinity stress on membrane stability,
chlorophyll Content and yield components of wheat inoculated with plant growth promoting bacteria and humic
acid. Agron. Plant Breed. 8(2): 71- 86. (In Persian)

De, R., and R. K. Kar. 1995. Seed germination and seedling growth of mung been (Vigna radiate) under water
stress induced by PEG-6000. Seed Sci. Technol. 23:301-308.

Egamberdieva, D., and Z. Kucharova. 2009. Selection for root colonizing bacteria stimulating wheat growth in
saline soils. Biol. Fertil. Soils. 45: 563-571.

Ellis, R.H., and E. H. Roberts. 1981. The quantification of aging and survival in orthodox seeds. Seed Sci.
Technol. 9: 373-409.

Ghorbanpur, A., Y. Mami, M. Ashournezhad, F. Abri, and M. Amani. 2011. Effect of salinity and drought
stress on germination of fenugreek. Afr. J. Agric. 6(24): 5529-5532.

Hafeez, F., M. Safdar, A. Chaudry, and K. Malik. 2004. Rhizobial inoculation improves seedling emergence,
nutrient uptake and growth of cotton. Aust. J. Exp. Agric. 44: 617-622.

Han, H., and K. Lee, 2006. Effect of inoculate on with phosphate and potassium co-in solubilizing bacteria on
mineral uptake and growth of pepper and cucumber. Plant. Soil. Environ. 52: 130-136.

Hecl, J., and A. Sustrikova. 2006. Determination of heavy metals in chamomile flower drug-an assurance of
quality control. Program and Abstract book of the 1st International Symposium on Chamomile Research,
Development and Production. 7-10 June, Presov, Slovak Republic.

Khomri, A., A. Sarani, and M. Dahmardeh. 2007. The effect of salt stress on germination seed and growth
seedling in six medicinal plants. Iranian. J. Med. Aromat. Plants. 23(3): 331-339.

ISTA, 2010. International rules for seed testing. Supp. Seed Sci. Technol. 21: 1-288.

Krishna, A., C.R. Patil, S. M. Raghavendra, and M. D. Jakati. 2008. Effect of bio-fertilizers on seed
germination and seedling quality of medicinal plants. Karnataka. J. Agric. Sci. 21(6): 588-590.

Makar, T. K., O. Turan, and Y. Ekmeked. 2009. Effects of water deficit induced by PEG and NaCl on chickpea
(Cicer arietinum L.) cultivars and lines at early seedling stages. Gazi University. J. Sci.22 (1): 5-14.

Mehrafarin, A., S. H. Rezazadeh, H. Naghdi Badi, Gh. Noormohammadi, E. Zand, and A. Qaderi.2011. A
Review on Biology. Cultivation and Biotechnology of Fenugreek (Trigonella foenum-graecum L.) as a Valuable
Medicinal Plant and Multipurpose. J. Med. plants. 10(37): 1-19.

Mohammadkhani, N., and R. Heidari. 2007. Effects of drought stress on protective enzyme activities and lipid
peroxidation in two maize cultivars. Pakistan. J. Biol. Sci. 10(21): 3835-3840

VFF



VY Sl /Y o bt VY A/ 010 5 (65508 5 p ke 4 0 0L 5 (5 g s

Motamednejad, M., S. V. Eslami, M.H. Sayari, and S. Mahmodi. 2016. Effect of enrichment with bio
fertilizers and three micronutrients of iron, zinc and manganese on germination characteristics of ajowan plant
(Carum copticum L.).J. Hortic. Sci. 29(4): 564-571.

Mujeeb, U.R., U.A. Soomro, U.H. Mohammad Zadeh, and G. Shereen. 2008. World J. Agric. Sci. 4(3):398-
403.

Munns, R. 2002. Camparative physiology of salt and water stress. Plant. Cell. Environ. 25: 239-250.

Nakano, Y., and K. Asada. 1981. Hydrogen peroxide is scavenged by ascorbate-specific peroxidase in spinach
chloroplast. Plant Cell Physiol. 22: 867-880.

Odoemena, C. S.1988. Breaking of seed coat dormancy in a medicinal plant Tetrapleura tetraptera.J. Agric. Sci.
111(2):393-394.

Parida, A.K., and A. B. Das. 2005. Salt tolerance and salinity effects on plants: a review. Ecotoxicol. Environ.
Saf. 60:324-349.

Patanea, C., V. Cavallaroa, and S. Cosentinob. 2009. Germination and radicle growth in unprimed and primed
seeds of sweet sorghum as affected by reduced water potential in NaCl at different temperatures in dustrial. Ind.
Crops Prod. 30: 1-8.

Ramamoorthy, K., N.Natarajan,and A. Lakshmanan. 2000. Seed biofortfication With Azospirillum spp. for
improvement of seedling vigour and productivity inrice (Oryza sativa). Seed Sci. Technol. 28: 809-815.

Scotl, S. J., R. A. Jones,and W. A. Williams. 1984. Review of data analysis methods for seed germination. Crop
Sci. 24(6):1192-1199.

Taheri, S., T. Barzegar, and A. Zaeam zadeh. 2017. Effect of salicylic acid pre-treatment on cucumber and
watermelon seeds germination under salinity stress. Iranian. J. Seed Sci. Res. 3(4): 15-27.

Younesi, O., K. Poustini, M.R. Chaichiand, and A. A. Pourbabaie. 2012. Effect of Growth Promoting
Rhizobacteria on germination and early growth of two alfalfa cultivars under salinity stress condition. J. Crop
Improv. 14(2):83-96.

Zahir, A. Z., M. Arshad, and W. F. Frankerberger. 2004. Plant growth promoting rhizobactria. Applications
and perspectives in agriculture. Adv. Agron. 81: 97-168.

Zhu, J.K. 2002. Salt and drought stress signal transduction in plants. Annu. Rev. Plant Biol. 153:247-273.

VFO






