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INTRODUCTION

The problem of salinity is the main problems thiatited the growth of plants and agricultur
productivity, high concentrations of Nand CT salts that cause hyperosmotic stress and ion anbaloften lead
to oxidative stress conditions forplant (Khan ¢2@09) Salt is an inhibitor of the growth of many varicereps,
so the soils affected by salinity which is consétka problem in several parts of the world, esfigdile areas
where the crops are grown under surface irrigatiunartero and Fernandez — Munoz 1999).Salt stfésst@the
cell membrane permeability, also affects the sditybof several concentrations, ions and nutriesficdency,
which in turn leads to the inhibition of plant gritmand reduced the surface area of leaf (Cekit@0)H)

Inoculants microbial and bio fertilizers such ateria, fungi and algae, whether alone or comiuna
working to increase the productivity of agricultuceops by improves biological activity in the robgphere of soil
(Tilak and Reddy, 2006). In recent years, the séwfnaesearchers produced and used of bio-fertdize improve
crop yield through the use of rhizobial bacteria amycorhizal fungi or other microorganisms have abdity to
increase the provision of mineral nutrients (Neb@d4).Some Inoculants microbial especially beneffibacteria
and fungi can enhance the growth of plants undénesaonditions and thus improve the productivity

agricultural crops (Evelin at; al 2009).

Many researchers proved that the arbuscularmyiearfingi application improves the growth of vasso
plants the presence of salt stress by improvingatisorption of nutrients, increase the ion balafaglitate the
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absorption of water by plants, protecting enzyméiviies, producing of plant growth hormones, andproved
rhizospheric conditions of soil also to protectthg roots of plants from pathogens in the soil ZRuiLozano et al; 2008;
Cantrell and Linderman, 2001; Giri et al; 2007; I&at al; 2008; Evelin at; al 2009; Al-Karaki anttlRaddad, 1997).

In addition to mycorrhiza fungi improves the plofspical properties of the host plant, such asdasing the
plant's ability to absorb water by increasing rbgtraulic conductivity and modify ion balance angmposition of
carbohydrates, all these characteristics of thesadarmycorrhiza fungi have made it to be the brelte improvement of
soil salinity and therefore plant growth and insegroductivity (Evelin et; al 2009). Al-karaka aHammad (2001)
reported that the tomato plant has a high symbldgcwith arbuscularmycorrhiza fungi, and the im@amce of tomato
which is one of the most important major vegetaltgs that are grown in all the provinces of Iagcause affected most

soils in central and southern of Iraq with salinttye experiment conducted to study:

* The effect of the fungal inoculant on the growtld aield of tomatoes under saline stress throughuieeof salty

draining water for irrigation.
» Compare the effect of fungal inoculant with platiiat have been irrigated non saltwater.

MATERIALS AND METHODS

The experiment was carried out in one of the dreases with dimensions (10 x 19 m) of a farm indt of
Nasiriyah, to study the effect Add arbuscularmybia fungi Glomus mosseagon the growth and yield of tomato
cultivated under saline soil with clay loam textuitee soil preparation was conducted of plowingpsthing and leveling,
soil samples were taken from greenhouse beforengpreindomly, the chemical and physical propertiesod samples

were determined as explained in table (1) and bydhowing ways:

Soil pH and electrical conductivity (EC) estimatéd the saturated paste extract using (pH-meted an
(Conductivity Bridge) respectively, according toaffe et; al 1982). The organic matter as given lmksém (1958).
The total nitrogen was determined by Kjeldahl) methaccording to (Page et; al 1982). Phosphorusnastd by
spectrophotometer according to (Page et; al 198@assium using flame photometer as given by (&acks958). Soil
texture estimated by hydrometer as suggested by §6e Bauder, 1986).

Table 1: Physico-Chemical Properties of Soil Sampsebefore Sowing

Parameters Unit Amount
pH 7.98
E.C. ds.nit 5.9
O.M. g.kg" 1.43
N ml.kg™® 0.071
P ml.kg" 33.15
K ml.kgz; 211.20
. Sand g.kt 208
?é’lgﬁ)x;:fgf Sit | gkg' 498
Clay | g.kdg 294

The design was used a randomized complete blosignldRCBD) with three replicates which includedirfo
treatments are T1: was non inoculated with arbasoutcorrhiza fungi Glomus mossey T2: inoculated with
arbuscularmycorrhiza fungiGlomus mossep (T1 and T2 non-saltwater used for irrigation EQ is.nt"), T3: was non

inoculated with arbuscularmycorrhiza fungGlémus mosseq T4: inoculated with arbuscularmycorrhiza fungi

Impact Factor (JCC): 4.8136 NAAS Rating: 3.53



Effect of Arbuscular Mycorrhiza Fungi (Glomus. mossea) on Tomato Grown in Saline Soil 259

(Glomus mossey (T3 and T4 draining water used for irrigation EQ@s.m'"), value of EC at 7 ds.fnwere prepared by

mixing drainage water with non-saltwater.

Six lines opened inside the greenhouse, the distaatween them were 1m with leaving two linehimdenter of
the greenhouse without sowing to prevent the mixihgrigation water, left a distance of 1m at theginning and end of
the house and a distance of 90cm on both sidéseafreenhouse, were dividing each line into thsgeemental units in
length 5m and width 70cm were leaving a space iveach experimental unit and the other about TanTadded the
inoculant of arbuscularmycorrhiza fundblpmus mossegor soil, which consists of (sand + spores + itdecroots)
which obtained from a laboratory bio-fertilizers fhe Agricultural Research Center of the Ministdy Science and

Technology, it was put 10 grams of the fungal inantiat a depth of 5 cm down each plant.

NPK fertilizers were added in the form (urea, lgipuper phosphate and potassium sulphate) atevedsl 50%
and 100% of the fertilizer recommendations. Tomsgéedlings were planted 30 days old and at 10 sesdieach
experimental unit and the distance between therm50te plants treated with fungal and pesticidggradect them from
insects and diseases that affect tomatoes. Afeemtiturity of the plants recorded of parameter$ siscplant height, leaf

number, dry weight of shoots, number of fruitsnplgield and total yield.
Statistical Analysis

Experiment carried out by using randomized coneplidédck design (RCBD) with three replications aatadwere
analyzed statistically by the way analysis of vac& using the program Genstat discovery editiot® significant

differences among the means were tested usingdiegticance difference (LSD) at 5% significanegél

RESULTS AND DUSCISSIONS
Vegetative Growth Parameters

The results showed in table (2) that the inoculaith arbuscularmycorrhiza fungG{fomus mossea revealed
significant increase in vegetative growth paransetdihe treatment (T2) recorded the maximum planghtereached
(149.08 cm), maximum number of leaves (20.66) amadimum dry weight of plant (206.75 g/plant) as cangal with
non-inoculated treatment (T1) were irrigated witmssaltwater which reached (125.54 cm), (14.33) @6&.31 g/plant)
respectively, this is due to the positive role plhyby arbuscularmycorhiza fungi in increasing $eitility and plant
growth promoting by increasing soil content of rarits, especially phosphorus and nitrogen. Drewlg2004) Indicated
that the arbuscularmycorhiza fungi increases to®igion of nutrients such as phosphorus and nitrajee to the ability
of extra radical mycelium of arbuscularmycorhizadguto access small soil pores when immobile mineu&rients or in
the status of low nutrients in the soil rhizospharea, and Giri et; al (2007) who reported thatcutant with

arbuscularmycorhiza fungi gave the highest dry weigan non-inoculated plants.

The data revealed that the application of fungatulant with saltwater treatment (T4) recorded rf@ximum
plant height reached (132.54 cm), number of lea@&s45) and dry weight (114.45 g /plant) compareith won-
inoculated plants were irrigated with saltwater)#&ached (120.78 cm), (11) and (93.76 g/planf)eetvely. The values
of inoculant plants with arbuscularmycorrhiza furi@lomus mossef under salt stress conditions (draining water)
treatment (T4) was higher than control treatmerit) (3f irrigated with non-saltwater. In the presetidy the inoculant
with arbuscularmycorrhiza fungiGlomus mossegrevealed significant increase under salt stressipemed with

non-inoculanted plants. Significant difference ihet growth parameters was recorded due to that capiolin
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arbuscularmycorrhiza fungGlomus mossea may help in facilitate the transfer of water e tplants in the presence of
salt by transferring them from the root to the oth&ant parts. Tomato plants in the salt stress iandulated with
arbuscularmycorhiza fungi the content of aquapoineots reduced while the leaves content of ttgsgeins higher,
suggesting a significant impact of arbuscularmymarhfungi on the distribution of water throughoutet plant
(Quziad, 2006). Srameket; al (2000) recorded thgtamhizal fungi application in horticultural croggoduction has

shown significantly increase in the growth and ¢ieharacters.

Table 2: Effect of Different Treatments on Plant Gowth Parameters of Tomato

Plant :
Treatment Height No. of Leaves Dray Weight
/ Plant g/Plant
(cm)
T1: 125.54 14.33 105.31
T2: 149.08 20.66 206.75
T3: 120.78 11.00 93.76
T4: 132.54 17.66 114.45
LSD 0.174 0.787 0.178

Yield Parameters

The results in the table 3 revealed that the agfiin of arbuscularmycorrhiza fungblpmus mosseatreatment
(T2) without salt stress was found significantlypstior over rest of all the treatments in the numbiefruits reached
(40.33), plant yield (1.28 kg/plant) and total ie694.33kg/house), this is due to the positive aotpto
arbuscularmycorhiza fungi which supply of nutrietttghe plant and leading to the improve the groaril yield of plant.
The treatment (T4) inoculated with arbuscularmyieiaa fungi Glomus mossegunder salt stress caused a significant
increase in all examined plant parameters as thebau of fruits reached (30), plant yield (1.03 kgf) and total yield
(959 kg/house) than un-inoculated treatment (TH ih due to that the inoculant with arbuscularnmpcza fungi can
reduce the salt stress, leading to better planivira&compared with non-inoculated plants under thmes salt stress
conditions. Karaki (2000) observed that the dryghei plant yield, fruit weight and number of fruits tomato plants
inoculated with arbuscularmycorhiza fungi was higligan non-inoculated plants. The horticultural pgrogrown in
greenhouses showed high responsiveness to arbumsgatarhiza fungi which reflected positively on tewth and yield
of crops (Khan et; al 2009).

The cause in increased growth and yield of planthe presence of salt may be due to the posithact to
arbuscularmycorhiza fungi in increase the absompbibplant nutrients. Ruiz-Lozano and Azcon, (200b%orved that the
inoculant with arbuscularmycorhiza fungi can inseghe concentration of phosphorus element in lgn& py enhancing
its absorption from the soil by the fungal hyphdsick can access to the small soil pores as wahasbility to convert
the insoluble phosphate to soluble phosphate. @Gind Mukerji (2004) indicated that the inoculant hwit
arbuscularmycorhiza fungi can help in uptake ineeeaf nitrogen in the plant compared with non-ifamd plants.
The inoculated plants with mycirrhizal fungi carcri@ase of potassium uptake in plant tissues uradestsess conditions
(Evelin et; al 2009), and Yano-Melo (2003) reportedt the banana plants showed a good responskaandiven high

concentrations of calcium at inoculant with mycagthifungi compared with non-mycorrhizal banana fdan
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Table 3: Effect of Different Treatments on Yield Paameters of Tomato

Treatment No. of Fruit Plant Yield Total Yield kg/House
/Plant kg/Plant
T1: 25.33 0.87 475.33
T2: 40.33 1.28 694.33
T3: 20.66 0.73 410.33
T4: 30.00 1.03 559.00
LSD 0.330 0.099 0.064

CONCLUSIONS

From the present study, it is concluded that th@iegtion of arbuscularmycorhiza fungblomus mossea can
promoting the vegetative growth and yield of tomplants in the presence of salt stress. Resulidfdbat the inoculated
plants with arbuscularmycorhiza fungi enhance theowth and yield in tomato plants compared with

non-mycorrhizal tomato plants by improvement of enail nutrients uptake and enhance plant toleramsalinity.
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