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Abstract

Background and Objective: Corn is a crop with moderate sensitivity to'soil saliait§y; therefore, improving its resistance
to salinity stress is very important.

Methods: To investigate the effect of native extremophile Bolates of Khorasan Razavi (with the highest ability to produce
tri-indoleacetic acid (IAA), soluble mineral phosphatesPSB),\and eXopolysaccharides (EPS)) on the yield, yield
components, and micronutrient concentrations of smprswee (Elika cultivar), a study was conducted using three
separate factorial experiments in a randomized 'spmplete blegk design. Each experiment included two factors: 1) type of
bacteria (halophilic, alkaliphilic, and haloalkaliphiii three different native isolates of each type, along with two
controls (culture medium without bacteria and wa ine replications under saline-alkali soil conditions in 2024.
Results: The average isolate’s conc tion of IAA, PSB, and EPS production were obtained for halophiles (74.55,
iphil&s, (1390.50} 135.65 mg 1! and 19.12 uM 1), and haloalkaliphiles (256.97,

iron, were higher in the haloalkaliphili , and the average corn yield was higher in the halophilic group. Alkaliphilic
i tion of iron (145.4 mg/kg) and manganese (34.6 mg/kg). The efficiency of
two groups, probably due to insufficient sodium concentration, but A14 had a
higher yield (2.245 kg/m

ith 2.825 kg/m?. There was a difference of 2.7 kg/m? between the maximum (H5) and
minimum (A1 corn yield. The lower yield in the haloalkaliphilic isolates was probably due to the higher soil salinity

34.1 dS/m)ymp dtot
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1- Extremophiles
2- Azospirillum
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6- Soluble mineral phosphates (PSB)
7- Exopolysaccharides (EPS)

AN

)\mﬂ\,p@mﬂ/}jﬂfy/@m il (Tilak etal.,1982)
A3 S Sham g BB e S, ss o0b alpr o SIS ebe
slobls ol 51 5> Besharati and Saleh Rastin (1999)
st el s S S Sl s i 1S s 503 1S
Sloarls 5 i Sl Al (28 Ol ss
Nourgholipour ) O1,es 5 5 5,5 .45 &)
Sl St il b lobdss ol
oS J s peslslind
De S ol Ol s ol RE LS e b o
"‘k’whcfﬁb 5 il slasles

J‘)ﬁuuui SN o 3

> (et al.,2000

.J)\.,U 299 6)‘:&#
Nourgholipour et )

w}x%d;su

.

- "Lv )JJ‘ )JQ}MM)JJSBQLM_}J;;
‘)} f‘cbc.bb;w)beJ}M)‘fQ‘nglﬁ

Iranipour et al., (2008) 555 a5 LB Olker Jass

5 O3 Jswams > Shas a jatls o valiilsd (5 SU

S xS am g by g 5 Sae Ol etile SL o

Jyame 93 8 gl Kast 5 Shae bl ol atils 5 208
Fallah Nosrat Abadiet al., ) Ol,Ken TN o sla e

5 f“l‘ Glas e Lialesl s (al.,2006

S L3S S lolslS 5 al&alesl 05031 S s (1999
e Ll e Bl o pe DS siS - slags SL
2l Il St 035 5 el JS 1
S e o SL il il (Hamidi et al., 2009) OLea

Ly asype 5o &b Al s exls s (PGPRY) olS s,
Lo ged S3axg LB s s sae
S ol ey DUl G55 baans 5l Kos (S
LSL“(":"'“T:‘*’ 53 eslaal 5,5 sl 51 S Olgeas (s PGPR
Sl Al 4 wlg e oM pele LSy Sy e

4- Plant growth-promoting rhizobacteria (PGPR)
5- Tri-indoleacetic acid (IAA)
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Table 1. Geographical characteristics of saline and alkaline soils sampled from Khorasan Razavi Province
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Table 2. Specific culture media for halophil (Ventosa et al., 1998), alkaliphile (Horikoshi, 2006) and haloalkaliphile bacterial isolates
(Jones et al., 1992)

(A 08 s
Amount (g L-1) olS 5
Lglds ) 50 L3 RENRPW Compounds
Haloalkalophile Alkalophile Halophile"
P -
- 10 1 Glucose S48
- 5 - Poly Peptone 052y L
10 5 10 Yeast extract oz Slas
- 1 -
1 0.2 9.6
18.54 10% -
200 _ 81
_ _ 7
- - 036 o alcium chloride oIS 4, JS
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- }
_ _ 0.06%" ey
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- - Sodium bromide ke
- - 5 Protease Peptone & gz 555 5
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3 - - Ol ke S5
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0.00036 A _ Sl (& Ll
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“0‘~05 - - Sl el Sl s
Ferrous sulfate
20 15 JET
Agar
b . 12.21 30.85 =S Lass (AS/M) S SII sl
Electrical conductivity of the culture medium, dS m'!
9.18 8.89 7.2 S Las pH

pH of culture medium
38 B VY 55 » b SGKOH L (g3l byl 5l 13 S LasapH ™
The pH of the culture medium was adjusted to 7.2 with 1 normal KOH before sterilization.
s S Bl S haome 4 ladgldr Sl 51 S 50l S sl slse Lo 5l GBTs 4

It was sterilized separately from other materials and added to the culture medium before culturing the isolates.
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Table 3. Comparison of the average concentration of IAA, PSB, and EPS produced in halophilic, alkaliphilic, and haloalkaliphilic
bacterial isolates
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Table 4. Location and some physical and chemical properties of three soils used for planting media

Lol s olys S

ale, ey,

slabag, asls A bk 3,
Agricultural S(.)ﬂ at' the Rahrpaniyeh River sand Unit Parameters No.
implementation site Village
70.4 70.7 99.4 % Sand 1
24.6 16.9 0.6 % Siltedew 2
5 12.4 0 % Clay * 3
Sandy loam Sandy Loam Sand - Soil texture S il 4
8.1 7.9 8.55 - PH 4 el 520 5
1.18 60.32 0.540 6
0.03 0.023 0.019 7
7.86 2.65 0.164 8
15.53 11.25 2.7 9
0.3483 0.2709 0.2225 10
0.606 0.471 0.383 11
0 526.99 0 - Sodiumf_.x._., 12
0 85.47 SAR (Jol3 b o 13
S8 o S 0wl (oS bt 5 Sepd o (S0 dgdx
Table 5. Some physical and chemicahspperties of three composite soils made for planting beds
AAARTEPS WO (o5 Y (555 ) A=l bk &3,
34.1 salinity 12.5 salinity \6 salinity Unit Parameters No
62 4.8 2.\8 % Sand .2 1
21 2 18 % Silte e )
17 13.2 9.2 % Clay ) 3
Sandy Lo%m y Loam Sandy Loam - Soil texture S 3L 4
17 8.35 - PH ax e Ol 50 5
12.5 2.56 dS/m Electrical conductivity S =31 cols 6
0.0159 0.0247 % Total nitrogen |S' 0355 = 7
6.72 0 mg/L Available phosphorous . ;zus J;.B  phnd 8
6.97 6.97 mg/L Available potassium . ;x> |1 (,.MLJ 9
0.375 0.185 0.287 % Organic carbon JI' -, S 10
0.648 0.318 0.494 % Organic matter Js| 5o 11
200 71 124.0 meq/l Sodiumf_,\,ﬂ 12
19.72 6.56 14.99 - SAR _Jss R 13
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Table 6. Effect of bacteria type on some yield components, yield and micronutrients of corn

2 Sks SO0 B3Y) u‘it“’ U u«éb L,éu Jlasu.ﬁl,.a Ls sl u:it:p
o S L o] pAF e SR S S oS i) $g 3 lr glo Sl
Copper 7Zinc Manganese Tron Com Weight  Average number Average Avg. Avg. No. of Treat.
yield per ofa of clusters per weight of a plant secondary
plot cluster plant plant height branches per plant
- A J
mgkg  mgkg mg/kg mg/kg kg g - g cm - )
unit
u\:\.\m.’
6.400¢ 59.60° 29.20° 88.40¢  2.443® 85.15° 4.601* 428.0° 102.12 2.964° e
Halophile
9200% 56.40° 34.602 1454  1.858¢ 91.62* 4.066 ° 05.3° 3¢ 3224+ i
- Alkaliphile
1040*  50.20°¢ 33.802 1092°  2.054° 67.49 © 3.996 © 2 104.3 2 14.28® 18.55¢2 3.192¢ e
- Haloalkaliphile
.
.
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Table 7. The effect of halophile isolates on some yield components, yield and micronutrients of corn

2o shs 05y adgt 05y Ske 5 055 5 Se Ola Sl e Lol Sl

o S L. oAl B A G2 Gy olS ¢l 553 S G0 Sl gla B
Copper ~ Zinc ~ Manganese Iron .Corn Weight Average number Average weight Avg. Avg. Avg. No. of Avg. No. of Treat
yield per ofa of clusters per of a plant plant diar e leaves per secondary
plot cluster plant P height N plant branches per plant
A 9
mgkg mgkg  mgkg mg/kg kg g - - )
unit
92 752 342 634 1.5534 10543 9.894 2.890 H22
4b 61" 24°b 1002 2.066 ¢ 61.60° 13.0° 3.14% H9
2b 762 30® 80°¢ 38792 95.75" 15.25% 3.13% H5
82 26° 292 1022 2.003 ¢ 90.96 © 13.33° 3222 HC
93 60° 292 97°b 2.715% 72.04 4 12.11¢ 244¢ C
.
-
-
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9 Planococcus rifietoensis
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Table 8. The effect of alkaliphile isolates on some yield components, yield and micronutrients of com

23 Shes S 03 035 o O35 ole Sl Kl 3l v

s 4=l sl g:ﬂc‘

g . al .. &g yd A $ eSS P s S ) .

oS S Ne Ry g e » AS glis P Sy S s

Copper ~ Zinc ~ Manganese Iron Comyield  Weightof Avfe rzllge number Ayerag;: Avg. plant  Avg /Tvg. No. of Avg. No. of secondary
er plot a cluster of clusters per weight ofa height diameter Caves pet branches per plant
P plant plant N plant

mgkg mgkg  mgkg mg/kg kg g - g ®gm cm - - A1

4¢ 58P 35® 158° 1.982° 109.9° 443° 506.72 100° Spa 11.14¢ 3d Al6

8b 41¢ 35® 157° 2.245% 58.33¢ 3.88¢ 240 ¢ 87. 8.06 ¢ 8254 2754 Al4

9b 41¢ 320 127°¢ 1.1734 71.104 2.56¢ 32% 93.11¢ 12.11° 11.67° 3.22b All

122 1022 38 1832 2.1942 131.12 6.572 570 100. 11.21¢ 16432 3712 AC

132 40°¢ 33b 1024 1.695 ¢ 87.74 ¢ 2.894d ‘\ 390b3 10092 10.114 11.11°¢ 344%® C

TN
-
.
.
-
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Table 9. The effect of haloalkaliphle isolates on some yield components, yield and micronutrients of corn

DS S S

T s S e o
e S fasr ool e iy Mi:;:;)} G5 oS gl o 2R Sy wp o b s
Copper  Zinc ~ Manganese Iron Cornyield Weight of numbe;g zf A.V erage Ave. Avg. s Avg. No. of Avg. No. of
per plot a cluster clusters per weight of a plgnt iameter leaves per secondary
plant plant he@h_t plant branches per plant
mg/kg mg/kg mg/kg mg/kg kg g - g cm‘- ctf‘ - - A1
8¢ 63 @ 350 121" 1.765 ¢ 70.18 ® 444+ 500 ° 110.1 15.61° 16.67 ¢ 3110 HA7
16 590 30°¢ 127+ 2.8252 96.63 2 4442 560 a‘ 107. 12.94 ¢ 16.89 ¢ 3.00° HAS
12° 35¢ 29°¢ 87°¢ 1.200 © 55.80¢ 2.88°¢ 5104 110.6 * 10.88 © 19.63° 3.63% HA9
12° 64+ 32be 87°¢ 2.170 ¢ 58.90 ¢ 4.00° - 0° 3100.3 d 13.78¢ 17.67 ¢ 2.89¢ HAC
44 30¢ 432 124 2.309° 55.934¢ 0 92.72 ¢ 18.17® 21.89¢ 3330 C
(1sls,p5HA)
.
=
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Table 10. Interaction effect of bacteria type and isolate type on some yield components, yield and micronutrients of corn

~. ~. S Sl
5 Slas e 555 Sl ol ol &, s
2o - L ks Sl cls axls
J:" BE) - P ;i.v [S3%) CLDJ\ ..
faoh Al R Ly O3 Ay . ¢ ) .
- - . & . Average S oS “x Cro e e
Copper Zinc Manganese Iron Weight number of Avg. stem Avg. No. of Avg. No. of
Corn ofa Average Avg. \ leaves per
: clusters per . diatgeter secondary
p
yield cluster weightofa  plan lant
er plot plant lant hei P branches per
per p p g Ty plant
mg/kg mg/kg mg/kg mg/kg kg g - g \ cm cm - - BED)
9.0° 75.0° 34.0 bed 63.001 1553k 3.89f 520 ﬁ\l}m.&d ) 15.50° 9.89 k 2.89 f HxH22
404 61.0 de 240 100.0 ¢f 2066 ¢ 4.00f 330 f 8.861 14.81¢ 13.0¢ 3.14 cde HxHI19
204 76.0° 30.0 ¢ 80.00 P 38792 04 02.8f 14304 15.25fF 3.13 ¢ HxH5
8.0¢ 26.01 29.0°¢ 102.0 ¢ 2003 " 0 od 103.3 ¢ 13.33¢ 13.33¢ 3.22¢ HxHC
9.0° 60.0% 29.0°¢ 97.00 f 2715°¢ 330 F 98.44 & 11.00 k 12.11h 2.44h HxC
404 58.0¢ 35.0b¢ 158.0° 19821 506.7 bed 100.0' 13.57f 11.141 3.00 °f AxAl6
8.0¢ 41.0°f 35.0b¢ 157.0° 2245 ¢ 3.88 240¢ 87.50 ™ 8.06 ™ 8.250! 2.75¢ AxAl4
9.0°¢ 41.0°f 32.0 «de 127.0 11731 2.5 320° 93.11"! 12,111 11.671 3224 AxAll
12.0° 102.0® 28.0° 183.0® 2194 f 6.57% 570 100.1 M 11.214 16.43 ¢ 3.71% AxAC
13.0° 40.0f 33.0 ode 102.0 ¢ 2.89¢ 390°¢ 100.9 & 10.11! 1.1t 3.44° AxC
8.0° 63.0 ¢! 35.0 b 121.0¢ 4444 500 < 110.1° 15.61° 16.67 % 311 HAxHA7
16.02 59.0¢ 30.0 ¢ 127.0 4444 5606 107.9 ¢ 12.94 P 16.89 ¢ 3.00 °f HAXHAS
12.0° 35.0¢ 29.0¢ 8?00 & 1200! 55.80" 2.88¢ 510 bed 110.62 10.88 & 19.63° 3.63% HAxHA9
12.0° 64.0°¢ 32.0 ode “%7.00 21700 8.90! 4.00f 360 °f 100.3 P 13.78 ¢ 17.67 ¢ 2.89 1 HAXHAC
4.0¢ 300" 43.0° \ 124 2309 ¢ 5593 4.22°¢ 390°¢ 92.72m 18.17° 21.89¢ 3.33% HAxC

(ML‘.L.B)}J:HA‘MQE=A‘M_)}&:H>

)


https://jspi.iut.ac.ir/article-1-1708-fa.html

[ Downloaded from jspi.iut.ac.ir on 2025-11-06 ]

Sy s YEN 5 Y08 AY/0dS/m L S s e S s

S o VUVY 5 VA4 (508 35 4 SAR 5 g

Gl Rl 5 Sz e AL o LSl VL LB S Ol etasols
—a B paeeS pole ClE 55 (658 5 jaie U, edalia
Loy e Saamy s 4 e 5 G0 5K o gt
S ssge ChlE 035 oS 5 s Gl elS S OLINL 5

Sladlas 53 G sy ole banslis 53 0lS 6l

References ool 5, 40 cl.bs

1. Adesemoye, A.O. Torbert H.A., Kloepper. J.W. 2008. Enhanced plant nutrient use effic with PGPR and AMF
in an integrated nutrient management system. Can. J. Microbiol. 54, 876—886.

2. Akhavan, Z., Fallah, A. Rezayee Omr Abadi. Sh. 2010. Studying the eff&}of su
the ability of rapeseed to absorb some elements. National Conference on He

Development. Bandar Abbas. https://en.civilica.com/doc/128345/
3. Astaraei, A.R., Farid Hosseini. A.R., 2012. Biological feﬂilizekﬁl:ology,

nd Thiobacillus inoculum on
E‘n‘@onment and Sustainable

arketing and application). Ferdowsi
University of Mashhad Press. 223 pages.
4. Bahar Kazemi, S. 2024. Electrochemical cell — in simple terms. F s Ele ic Journal. https://blog.faradars.org
5. Baki, G., Abd El Siefritz K.F., Man H.M., Weiner H., Kaldenhoff Kaiser W.M. 2000. Nitrate reductase in Zea
mays L. under salinity. Plant Cell Environ. 23, 515-521. -

6. Bani Hashemi, Z., 2015. Plant mineral nutrition and pidnt di
7. Belimov, A.A., Safronova V.I.,, Mimura, T. EOM Res
inoculation with plant growth promoting rhizgbacteria
depends on nutrient status of the plant. Can. J. Micrgbio : 189-199.

8. Besharati H., Saleh Rastin, N. 1999. Investigati effect of using Thiobacillus bacteria inoculum along with sulfur

in increasing phosphorus absorption a%i%}:. Jouryal of Soil and Water. 13(1):23-39.
hat

eases. Ayeezh Press.352 pages.
e of spring rape (Brassica napus var. oleifera L.) to
taining 1- aminocyclopropane-1-carboxylate deaminase

9. Cancellier, E. 2013. Re: are thgl effects of soil salinity on pH?. Retrieved from:
https://www.researchgate.net/post/What “are_
download. A
10. Emami, A. 1996. Metho lysis. Soil and Water Research Institute ,Technical Publication No. 982. Tehran,

Iran, 128 pp. (in Persian)

11. Emami, S., Alikhani,
of the effectiveness of p

e_effects_of soil salinity on pH/5229bdabd3df3ecb0e8259a2/citation/

growth promoting bacteria and chemical fertilizers on improving growth and yield of wheat.
:}/jne.ut.ac.ir/article 77244 html?lang=en

aghan, M., Khalili Torghabeh, G. H., Sherafati, A. 2024. Isolation and Influence of Halophilic,
Haloalkaliphilic Rhizospheric Bacteria on the Concentration of Leaf Nutrients in GN15 Almonds

EAB. 6(1): 41-58. DOR: 20.1001.1.23222387.1396.6.1.5.7.

15.Fallah Nosrat Abadi, A., Saleh Rastin, N., Khavazi, K. 1999. Investigation of silicate-solubilizing bacteria in
increasing available potassium for corn plants. JWSS.13(2):120-130.

16. Glick, B.R., Penrose D.M. and Li J. 1998. A model for the lowering of plant ethylene concentrations by plant growth-
promoting bacteria. J. Theor. Biol. 190:63-68.

17. Glickmann, E., Dessaux, Y. 1995. A critical examination of the specificity of the Salkowski reagent for indolic
compound produced by phytopathogenic bacteria. Appl. Environ. Microbiol (61), 793-796.

18. Grattan, SR., Grieve, CM. 1999. Salinity-mineral nutrient relations in horticultural crops. Soil science Hort 78: 127-
157.



https://www.researchgate.net/post/What_are_the_effects_of_soil_salinity_on_pH/5229bdabd3df3ecb0e8259a2/citation/download
https://www.researchgate.net/post/What_are_the_effects_of_soil_salinity_on_pH/5229bdabd3df3ecb0e8259a2/citation/download
https://jne.ut.ac.ir/article_77244.html?lang=en
https://jspi.iut.ac.ir/article-1-1708-fa.html

[ Downloaded from jspi.iut.ac.ir on 2025-11-06 ]

19. Hamdi, MA., Shaddad, MAK., Doaa, MM, 2004. Mechanisms of salt tolerance and interactive effects of Azospirillum
brasilense inoculation on maize cultivars grown under salt stress conditions. Plant Growth Regul 44: 165-174.
20.Hamdia, MA., El-Komy, HM., 1997. Effects of salinity, gibberelic acid and Azosbirillum inoculation on growth and
nitrogen uptake of Zea mays L. Biol Plant 40:109-120.

21.Hamidi, A., Choukan, R., Asgharzadeh, A., Dehghanshoar, M., Ghalavand, A. Malakouti, J. 2009. Study on effect of
application of plant growth promoting rhizobacteria on seedling emergence and establishment and grain yield of late
maturity maize (Zea mays L.) hybrids in field conditions. Seed and Plant Production. 25(2):183-206.
10.22092/SPPJ.2017.110372

22. Horikoshi, K. 1999. Alkaliphiles. Kodansha: Hardwood Academy Publisher, Germany, Springer

23. Horikoshi, K. 1999. Alkaliphiles: Some Applications of Their Products for Biotechnology. Microbiology and
Molecular Biology Reviews. 63, 735-750.

24. Horikoshi, K. 2006. Alkaliphiles-Genetic Properties and Applications of Enzymes. Japan. Springer.
25. Iranipour, R., Malakouti, M. J., Abedi, M. J., Sajadi, A., Ghafourian, H. 2008. Main and residual effe
rock, sulfur and Thiobacillus spp bacteria on yield indices of corn and barley. ?
10.22092/1JSR.2018.127086
26.Jalali, V. R., Asadi Kapourchal, S., Homaee, M. 2017. Evaluating performance of macr
at productive growth stages of durum wheat under saline conditions .Agric. Water Manag. 1

of phosphate
1(2).191-200.

water uptake models

27.Jones, B., Brian, E., Gravin, J., Stolberglaan, V. 1992. European Patent Apglication.
Number: EP 0 540 127A1. Rank Xerox (UK) Business Services (3.10/3.6/3.3. P’

28.Kalev, SD., Toor, GS. 2018. The Composition of Soils and Sediments.Cha
Approach .pp:339-357. https://doi.org/10.1016/B978-0-12-809270+5.00014-5
29.Khalili Torghabe G.H., Tehranifar A., Abedi B., Eskandari Tort)\hil‘r;M. 2022, Improvement of some growth and

2, .
r 3.9% Gteen Chem: An Inclusive

biochemical properties of almonds by the use of rhizospheric halophile, al le and haloalkaliphile bacteria in
Khorasan Razavi almonds orchards. Pomology Research.6 (Q2):62-80. 10.30466/RIP.2021.53296.1157
h

30. Khorshidi, M., Salimi, F., Farahjoo, Gh. 2024. Isolatiomof‘growth-promoting bacteria from soil and study ofits effect
on corn growth under salt stress. The First International ar?r th Nati@énal Conference on Biodiversity and Its Impact
on Agriculture and Environment. https://en.civilica.c!)él/ 0c/2096866/

31.Khoshgoftar Manesh, A. Siadat. H. 2002. \Mineral nutgigion of vegetables and garden crops in saline conditions.
Publications of the Horticultural Affairs Ministry, n, Pp 6 — 60.

32.Kitada, M., Horikoshi, K. 1997. Sodium ion-sti d a-(1-C)-aminoisobutyric acid uptake in alkalophilic Bacillus
species. J. Bacteriol; 131:784-788.

33. Molla, A H, Shamsuddin, Z H, Hakimi, M S, Morziah, M., Puteh, AB. 2001 Potential for enhancement of root growth
and nodulation of soybean co-inoculated \with Azospirillum and Bradyrhizobium in laboratory systems. Soil
Biol.Biochem.33.457-463.

34. Nourgholipour, F., Khavazi
application affecting the
10.22092/1JSR.2006.127189.
35. Nourgholipour, F.,

arati, H., Fallah, A. 2006. Evaluation of rock phosphate, sulfur and Thiobacillus
lity of soybean and their residual effects on corn growth. Soil Res. 20(1):117-126.

ield of wheat (Triticum aestivum L.) cultivation in saline soil. Pak. J. Bot., 45(6): 1955-1962.

8.R i Z., Zeshkpour, P., Kharestani, H. 2013. Handbook of biofertilizer preparation. Agricultural Research
chﬁ and Extension Organization Publication (Tak). 190 pages.

to de Freitas, J. 2000. Yield and N assimilation of winter inoculated wheat rhizobacteria. Pedobiologia. 44:97-

104.
40. Rohitashav-Singh, sood, B.K. V.K. sharma, Singh, R. 1993. Esponse of forage maize (Zea mays L.) to Azotobacter
inoculation and inoculation and nitrogen. Indian J. Agron.38:555-558.

41.Salar Ashaeri, M., Khaledian, M. R., Kavousi Kalashomi, M., Rezaei, M. 2018. Determination of irrigation water
economic value using production function in paddy fields categorized with cluster analysis method in Sefidroud irrigation
and drainage network. Cereal Research 8 (3:277-289)) In Persian with English Abstract.

42. Saleh Rastin, N. 1998. Biological Fertilizers. J. soil water sci. 12(3): 1-36.
43.Sasani, S., Jahansooz, M. R., Ahmadi, A. 2014. The effects of deficit irrigation on water use efficiency, yield and


https://doi.org/10.1016/B978-0-12-809270-5.00014-5
https://en.civilica.com/doc/2096866/
https://jspi.iut.ac.ir/article-1-1708-fa.html

[ Downloaded from jspi.iut.ac.ir on 2025-11-06 ]

quality of forage pearl millet. Proceedings of the 13th International Crop Science Congress. Sept. 4-7, 2014, Karaj, Iran.
(In Persian).

44, Shaharoona, B., Arshad M., Zahir Z. A., Khalid, A. 2006. Performance of Pseudomonas spp. containing ACC-
deaminase for improving growth and yield of maize (Zea mays L.) in the presence of nitrogenous fertilizer. Soil. Biol.
Biochem. 38: 2971-2975.

45. Sperber, J. 1. 1958. The incidence of apatite solubilizing organisms in the rhizosphere and soil. Aust. J. Agric. Res. 9,
778.

46.Tilak, K.V.B.R., C.S. Singh, Roy, N.K., Subba Rao, N.S. 1982. Azospirillum brasilense and Azotobacter inoculum
effect on maize and sorghum. Soil Biol. Biochem, 14:417-418.

47.Ventosa, A., Mellado, E., Sanchez, C., Marquez, M. 2004. Halophilic and Halotolerant Micro Organism from Soils.
Microbiology of Extreme Soils. (13), 87-15.
48. Ventosa, A., Nieto, J.J., Oren, A. 1998. Biology of Moderately Halophilic Aerobic Bacteria. MMBR 50
49. Yavari, F.2024. Factors affecting the growth of microorganisms in food. Health and Nutrit'@n Magazj



https://jspi.iut.ac.ir/article-1-1708-fa.html
http://www.tcpdf.org

