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ABSTRACT

In order to study the effect of salinity stressams physiologicalcharacteristics of bean, (viciafpla factorial
experiment was conducted with three factors, inagidMycorrhizal in three levels (non-Mycorrhizal,. G
intraradices and G.mosseae), rhizobium bacteriathiree levels (non- rhizobium, naghadeh’s rhizobiand
oshnawyeh’s rhizobium) and salinity at four levéentrol, 60, 120 and 180Milimolar sodium chloridi) a
completely randomized design with three replicagiorhe experiment carried out in research greenbaidslamic
Azad University branch of Mahabad, Faculty of Aghiare. Results indicated significant effects ofthtyhizal and
salinity for all factorsbut effect of rhizobium veenon-significant for carotenoids and relative watmntent.
Interaction of Mycorrhizal and rhizobium were sificént for chlorophyll a, b, carotenoids and relati water
content. However interaction effect of Mycorrhizald salinity were significant for mentioned factolrsteraction
effect of rhizobium and salinity were significant some factors such as chlorophyll a and caroigsioBut the
interaction effect of Mycorrhizal, rhizobium andisiy were significant just for chlorophyll a.
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INTRODUTION

Plants during their growth period exposed on stoéssivironmental factors. One of the most sigrifit of them is
salinity stress that restricts plants growth. Silinity is a widespread problem that restrictsnplgrowth and
biomass production, especially in arid, semi-anl aropical areas [3].Work on salinity in relatite legume-
Rhizobiumsymbiosis using small seeded legumes has showrRtiiabbiuns more tolerant of salts than the host.
Plasmamembrane injury induced by salt stress ata@lto an increased production of highly toxic gty free
radicals [18]. Under salt stress, both superoxitadiase (SOD) and catalaze (CAT) activities deéhirgants [12]
and malondialdehyde (MDA) accumulates rapidly [1®hich results inan increase in permeability ofspta
membranes. Salinity stress triggers various intergevents including the increase of ABA concetintra decrease
of xylem pH and conductivity [9]. Under stress cibioths, reactive oxygen species (ROS) such as sujosr and
hydroxyl radicals can be produced in large. Hydrogeroxide and superoxide radicals are relativahgactive, but
they can form hydroxyl radicals, which can damagatgins, lipids and DNA [15].Salinity affects planthrough
nonspecific and specific mechanisms. The nonsgegifchanism is related tothe decreasing osmotientiat of
the soil solution that impedestranspiration andtpsynthesis.Specific mechanisms relate to ion wptaild altered
physiologicalprocesses resulting from toxicity,idieihcy, or changes in mineral balance. Salt tolegas the ability
of plants to survive and grow under saline condgiand is a variable trait that depends on manpifac including
species.
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Arbuscular Mycorrhizal (AMGlomusfasciculatujrfungi areubiquitous among a wide array of soitmorganisms
inhabiting the rhizosphere [8]. The symbiotic asstien of aplant with AM fungi allows access to nielmnutrients

in nutrient poor soils [13]. AM fungi constitute amegral component of the natural ecosystem, aackaown to

exist in saline environments where they improvdygalantgrowth and tolerance to salinity. Many r®ders have
reported that AM fungi could enhancethe abilityptdnts to cope with salt stress [16] by improvidgnp nutrient

uptake and ion balance, protecting enzyme act[@}yand facilitating water uptake[17].In salt-gsed soil, AM

fungi are thought to improve the supply of mineratrients to the plants, especially the supply afit tends to be
precipitated by ions like Ca2+, Mg2+ and Zn2+ [@]ri [8] reported that AM fungicounter-balanced thdverse
effects of salinity stress and therebyincreasedtgieowth. Rabie [16] suggested that AM fungiprédelcthe host
plants against the detrimental effects of salt.

Vesicular Arbuscular Mycorrhizal (VAM) are importacomponents of the rhizosphere and they havehhigyao
create amutually beneficial root fungi associati@enerally, legumes are quiteresponsive to VAM eisfilg in
soils with low available phosphorus. Mycorrhizahmis are very efficient in P absorption and accatmuh,and
have a greater tolerance to toxic heavy metals; pathogens,drought, high temperature, saline tongi and
adverse soil pH thannon-Mycorrhizal plants. Mycarahresearch in theSudan revealed that nodulaimhgrowth
of legumes can be significantly enhanced by boitotiium and Mycorrhizal inoculation.

MATERIALSAND METHODS

This experiment is carried out in the greenhousdstEmic Azad University branch of Mahabad, Facuify
Agriculture, in 1390. The locus of the experimdriam geographical perspective, is located betwéedejrees and
58 minutes to 39 degrees and 47 minutes of notitude (from equator) and 44 degrees and 3 mintde$7
degrees and 23 minutes longitude from Greenwichdiagr. The altitude is 1358 meters.This experimsmarried
out as a factorial based of complete randomizedkbio triplicated performance. The firs factor: Mythizalfungi
that includes 3 levels of control (non-inoculategiddrrhizal), G. intraradices, and G. mosseae; Sdwond factor:
Rhizobium bacteria which includes three levelsaitmol (non-inoculated Rhizobium) , Nagadeh’s Rbinon, and
Oshnavieh’s Rhizobium, and the third factor: salirstress that includes 4 levels of control (zeff), 120, 180
(Milimolar sodium chloride).In this experiment, lmewas used (as sayadfigure).For each treatment 3 pots were
considered and each block contained 36 pots, with sum of 108 pots in 80*30*30 cm within the whole
experiment. At first, the pots were filled by pezliand after that, in each pot, 15 seeds werevatdii after
disinfection with Coptain fungicide in concentratiof two in thousand. Every four days irrigatiorttwsaline water
was carried out. In order to avoid abundance dfisahe root’s area, suitable holes were prepatdtie end of the
pots. To provide necessary nutrition for plant'swth, they were fed by Hogland nutrient solutiorntet four leaves
stage the action of pruning was done and the nuaibglantlets was decreased to eight per pot,ttirae of them
were utilized for physiological experiments andefifior estimating yield of the grain. In order toasaere the leave
relative water content, Wetherley method [20] wasduand for extraction of chlorophyll and carotespiAsetone
was used and it's measurement was carried outanittodified method of Strain and Svec [19]. Finalhe data
were analyzed statistically via SPSS, and comparidaneans was done through Ducan’s multiple raagein 5%
level. For drawing graphs, Excel was used.

RESULTS

Photosynthesis pigments (chlorophyll a, b, and carotenoids)

In order to the obtained results of the study ef ¢bntent of chlorophyll a, b, and carotenoidsnioculated with a
significant difference (P<%1) was observed betwdgnorrhizal plants and non-Mycorrhizal ones in Hadt stress-
free environment. Based on analysis of the tableaté variance (table 1), the effect of Rhizobiuactbria on
chlorophyll a and b is meaningful in the possigilievel of 1%, while it didn't show any meaningfmhpact on
Carotenoids. With the salinity levels of zero, @20, and 180 mM a significant difference was seetwéen
Mycorrhizal and non-Mycorrhizal plants, which indies the positive effect of Mycorrhizal over beansler salt-
stress conditions. According to the results of arace of analysis (table 1), the interaction of Mykizal and
Rhizobium on photosynthesis pigments and alsoirtteraction of Mycorrhizal and salinity on the miened

characteristics (chlorophyll a, b and Carotenoltesyame meaningful at the possibility of 1% (P<%tl)s while,

the tripartite interaction of Mycorrhizal, Rhizobiuand salinity was significant over chlorophyll atot on
chlorophyll b and Carotenoids.

L eaf relative water content

Based on the variance of analysis table (tabléeaj,relative water content of bean was signifisaréduced under
conditions of salinity and inoculation with Mycoizhl fungi. The results of the study of Mycorrhizabculation
and the amount of leaf relative water contentingidathat there is a significant difference (P<%Moag
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Mycorrhizal and non-Mycorrhizal plants. In diffenlevels of salinity a significant difference walso seen for
the amount of the mentioned characteristic. It dley with increasing salinity level, the amountrefative water
content had a significant reduction. Interaction Mycorrhizal inoculation and exerting salinity aldeecame
significant (P<1%).

DISCUSSION

The results showed that the application of Mycaahifungi, alone or in combination with Rhizobiuradberia,
caused an increase in chlorophyll a,band Carotendmgreasing the amount of chlorophyll in the kEawith the
effect of Mycorrhizal symbiosis could be due torgase absorption of phosphorus from the soil byftimgi.
Phosphorus has an important role in the metabalisplant materials.

Auge [4] showed that Mycorrhizalfungi can indeedisia an increase in chlorophyll concentration inléwels of
the beans by increasing phosphorus concentraticgf0% in the plant and absorbing water twice moantthe
usual. Rhizobium bacteria, depending on their hrgexdeased chlorophyll a and b. In this regardjizg1] noted a
40% increase in corn nitrogen uptake in treatmeatgaining Azotobacter. Mohsen [14] observed tlghést leaf
nitrogen content aerial organs with the presencedvhizalfungi is also affected with salinity stseand in this
condition Mycorrhizal colonization of plants is tesd and the fungi has more tendency to sporulatiith the
excess salinity and it's bad effect on the strieetof chlorophyll and therefore degradation of cbfdasts,
chlorophyll content decreases [6]. One possiblsaedor the decrease in chlorophyll within salirstyess in non-
Mycorrhizal plants is salt interference with chlphyll synthesis [8]. Another possible reason focrdase is in
chlorophyll concentration can be antagonistic éff@t sodium ions on the absorption of Magnesium [1

According to the results obtained from this reseacombined inoculation of Mycorrhizaland Rhizahigaused an
increase in chlorophyll a, which can be due tosymeergistic effects of Rhizobium bacteria and Mybal fungi
on root growth. These results have been confirnyeldumutha [11] and also Dudde and Raut [7]. Syrstigieffect
could be due to the role of phosphorus on the ftomaof nodules and Nitrogen fixation in legumemilapecies
[5].Reduction in leaf relative water content shats reduction in the amount of water within thenpla&Reduction
in leaf relative water content under salinity stresay be due to decreased osmotic potential ofrwatethe
excessive dissolving of minerals in the soil salntand reduced water uptake by the plant roots.

Krishnan and Kumari [10] reported that under salistress conditions, leaf relative water contestrdases. This
researchers claimed that under salinity stressitions, thus reducing the amount of water absottedthe root,
the amount of cell swelling reduces and this wiicadease the under salinity stress conditions. Aliegrto
observations obtained from this research, the egipdin of Mycorrhizal fungi decreases damage tatpézlls in
low levels of salinity stress (60mM) which with seg stress due to damage to the cell membranstaese of
Mycorrhizal plants against stress is reduced.

Table 1 variance analysis of chlorophyll a (Chl a), chlorophyll b (Chl b), carotenoids (Car) and relative water content (RWC)

SOV DOF  Chla Chlb Car RWC
M 2 3.293*  1.984** 0.005** 412.825**
R 2 0.405** 0.284**  7.954E-6 6.722
S 3 6.286** 5.916** 0.012* 1462.195

M*R 4 2.252**  0.225**  6.759E-5** 3.908

M*S 6 0.149*  0.134* 0** 74.778

R*S 6 0.145* 0.03 7.120E-5** 3.822

M*R*S 12 0.112*»* 0.044 0.090E-5 5.007

ERROR 72 0.038 0.037 1.749E-5 3.747

CV% 5.9 7.94 0.19 2.21
**:significant in the possibility level of 1%; M(Myrrhiza), R(Rhizobium), S(Salinity)

REFERENCES

[1] Alam, S.M.1994. Nutrient Uptake by Plant under Stress Conditiar-246.

[2] Al-Karaki G.N.2000. Growth of plant mycorrhizal tomato and minerajjaisition under salt stress.10: 51-54.
[3] Apse, M. P. G., Dharon, s., Snelden, W. A., and Buntd, E.1999. Science285: 1256-1258.

[4] Auge, R.M.2001. Water relations drought and WAycorrhizal1:3-42.

[5] Bhat, M.1., Bangroo, S.A., Tahir, A., Yadav, S.Ra8d Aziz, M.A.2011. Res. J. Agri. S&(1):17-20.

[6] Cramer, G.R2002. Functional Plant Biology29: 561-567.

[7] Dudde, K.B. and Raut, R.8005. J. Soils and Cropsl5(2): 315-318.

[8] Giri, B., and Mukerji, K. G2004. Mycorrhizal 14: 307-312.

[9] Kafi, M., H. Griphiths, A. Nezami, H. R. Kazaie& Aarifi. 2007. Asian Journal of plant Scienc&166-1173.

16
Scholars Research Library



Mouloodi F et al Annals of Biological Research, 2013, 4 (11):14-17

[10]Krishnan, R.R.and B.D.R.Kuma2008.J. Biosci, 19(2): 53-62.

[11]Kumutha, K., Sempavalan, J. and Santhonakrishnan2084. Effect of insoluble phosphate and dual
inoculation on soybean. In: Biofertilizer technojodgeds. Kannaiyan, S., K. Kumar, and K. Govindaraj,
anscientificPublishers (India) Jodhpur, Pp: 354:358

[12]Lutts, S., M. Almansouri and J.M. Kiné004. Plant Sci, 167: 9-18.

[13]Marschner, H. and Dell, B994. Nutrient uptake in mycorrhizal symbiosis.

[14]Mohsen, K. H. E. and M. A. Magd2005. Physiological response of wheat to foliar appitra of zinc and
inoculation with some bacterial fertilizers.

[15]Munns, R., R. A. James and A. LaucBRO06. J. Exp. Bot57: 1025-1043.

[16]RabieG.H., and Almadani A. N2005. African biotechnology Journa (3): 210-222.

[17]Ruiz- Lozano, J. M., Azcon, R., and Gomes,1996. Physiology Plan®8: 767-772.

[18]Singh, R. P., Choudhary, A., Gulati, A., Dahiya, €, Jaiwal, P. K., and Sengar, R.1997. Response of
plants to salinity in interaction with other abfiactors. In: Jawial, P. K., Singh, R. P., and d&ulA. (eds.):
Strategies for improving salt tolerance in highkangs. Science Publishers, En. Field, N. H., PE325

[19]Strain, H.H. and W.A. Sved966. Extraction, separation, estimation and isolatibéehlorophylls. In: Vernon,
L.P., Seely, G.R. (Eds.). The Chlorophylls. Academiess, New York, pp 21-66.

[20]Whetherley, P.E1950. New Phytal, 49: 81-97

[21]Zahir, A. Z., H. N. Asghar, M. J. Akhtar, M. Arsh&005. Journal of plant nutritionvol. 28, no. 5, 805-817.

17
Scholars Research Library



