19t Iranian Soil Science Congress
16-18 September, 2025

Ol S pols 0 55 mons 595
1FF 3TV G

T g SB wadign g Figelo Lo e
Holistic and Smart Soil and Water Management

SEYBe-YYoYY O 59 oLRNS (amb Qolio 3 5355l Uit
College of Agriculture & Natural Resources, University of Tehran

%senrch v

yolis onl 5 gl 39 130 o ) SR {(PGPA) oS iy S yox0 Sl s 55 S
S s phol> S gug g IV

Parbsd ot 3y ol T g (6 ot 4o < Todlj pol enl gy (g pitends plodl
Il @ 1630188 s 5 isel eliiod Glesle 1ol 5 S Slinhod dsge (S (55l5iSTsn 3] ulid 15

E-mail: eshmashiripour@gmail.com

Ol @S (558 s 5 Gisel eoliizg ol 988 Ol g S Dl dsge jleils Y

Ol @S 1839188 sy 5 hisel elipiod ploslo 925 Ol 5 S Sliiod asge Bime Y

Ol @S 50088 @y 5 Gisel elipizd plesle 1T 5 S Slihod dsge Glaghy Sbl -F

IRl eES (5liS @ 5 Giel eliiod plojl 988 Ol 5 S Sliniod dvige (575 0by Gine -0

E-mail: bahmankhoshru@yahoo.com

odS

0,5 4zl sola il g e sla il b1 e 65,5155 scnloand lossT s il 5 SIS 308k b als
Jo 50 alrer—5 5 JTsbaogs LS 3 il 5 Sl laie 4 das iShsiST ohgas « S e ol il 1y 5l eslat ol oul
S5 1y ol a5 00l 35 1) S ol Wil o 1395 LS Salie slasaiaily b ooy Sos 51095 cnl ol 5 2nS
polie 4 olis LialiEl Lols Lol (gla 5 53le 13555 o (PGPA) oL ah, 5 oo g iSbsiiST oy s dy ol aslllas aiss
b lom sty S5 5 (eSOl o SN (LS Slosg0 )99 95 (5589 )00 398 (o Ly 9 Sl 3 J) plds
S (st S35 5l 5108 o b iy slaagS lsiear | lacs L ol 9IS (slee 50 5 Sl daly b ol
o] 52l 5 Y garn 3 Sl 5 ST (5 5bolor I3l st (5o Ypn ko o8 e sl o s 5Ly
G825 51y Loy geVe 8 (5ildings 5 p53) (sditer (29,500 Spg S B3k I (G955 slacasgazme 5l e 09>
S oo STk (6550LaS 8 oS ity
st 355 465 S Ik (65,0l 939 e wlind (A o gaulS wlels

doddo )

il el 5 (65,58 DY gamme asi ¢ ploond slagS wiile (55,15 loosles » 4T L s VA iy 3 59
elsl cmland g Ol g gedal 4 e LogS pl g, 0 9,5 Ll .Jote et al.,, 2023) sls iul38l 1) Slea o) 4 5, Corez olde
Filonchyk ) 0,5 bz |, ags Jobss o T olge «SL il 5 0 N2O aile (glillS slagls el o 7 T o0 e bolie S
on B8 Corod| i 65T Cuodlus 5 rnds lis Lads 4y a5 Jlaoly (65 9LnS 4 5LS oo, o 51 (Bt al., 2024; Pahalvi et al., 2021
(Akanmu et al., 2023) wuls 7 ke (oleonds $03sS JoSa b 5 (03Kl sboan T lgie 4 s sboogS g ouls

SE o g exge Do) adgi s g og Sutep 5 g slat ) slas L o Lags S LgiiST (amb oS o
iS5 sl cmiSa) 9> coslio (gla yesls 435 4 56 olls el (Bhatti et al., 2017) wi o SejslsST Coanl wisd oo
aiibe 4553l slacodglio auled Jdo a4 pioren 0iS o Loyl ugegr S5 g sldé , slic a5 > o ol o id g 00y
Ui 1, PGPA £ L s S 3l 51 os,S -(Javed et al., 2021) it L 4t Is esiio iam 2 cslaciolad aiilss o loSigm 251
iz Sl 58 e wg (Dlaw s (50 U Bk 5l a9, 50 5 (Anwar et al., 2016) il eols (La s Gl L Jelas jo (gL

!'Plant Growth-Promoting Actinobacteria
2 Nutrient enrichment
% Dead zones


mailto:eshmashiripour@gmail.com

SEYB-YYY

19t Iranian Soil Science Congress
16-18 September, 2025

ST 9 SB Wodigh g ol o pute

Ol S pols 0 55 mons 595

1FeF 3TV G

Holistic and Smart Soil and Water Management

Ol 9@ olREIS (amb ailio g 5359ls ALt
College of Agriculture & Natural Resources, University of Tehran

%
&
’a’searnh w

S 6oyl POPA cnl by 0iiS o SaS T306 o else 25 5 oleS 41335 Casih &y ST 0l (alai50y50 Sel53 5 000

(Abdellatif et al., 2024) Wgl o g S ol 5 4335 dgupe Sy

@y Ll (PGPA) oS 0l ) 5 y2ee (slags iSLgisiST o)ly0 (Jad (2ils (Lot 5 aolr (soinger ol (5590 Allie Soa

shos oo )5 (o g Sl AT g0 S oLS 0di5 Cusi 4 sl Gayb IPGPA &5 J5SUse 5 aloriser sla S g3

SLAS «ales ;0 35 n o0 55,9liS SV gaze 590,00 3 SB Slol> Gl ln Sty slossS (lsea oyl ool
gdige a5l (55,9LaS 50 Ghlailr gyl Sy 5 JolS (5100 500 (61 o ST slajlailedir 5 lad il

Lo s 53T fanngs ol iy Sy x5 5oy Sasls ¥

§ peims Dm0 s 0z (elrer—S Gl g3l 5l lasgazme Gyb I PGPA) olS o) Sy (slags 2SS

() 1 ¥sd se somaib S atws a0 Boes bagoraly ol oS oo SwS S5 Coodls 4 508,5 Cuis | olS o cpouins pué

23z ln sde e 3 5 meliy s3lslT eolind Pl aiile (plaanl b Bk 5l 69,0 2l polie a ol (o s (I8
Gk 3l b sl pln 5 ol 5l e bl (F 51 lse plail s aty) 0y S o8 sl lagay9m508 walatd 5 gt (Y 10l
@l D1y 2550 GladsSge «salS lapusile ol iz () pé Slagias DI GRalS g [ ke Jelge S5l J S

(PGPA) oL sy S o0 sl S bgiuiST GuudS 5o, 5950w 31 (S0 -) Jgua

o] 00 43|)‘ \ J‘i"“5\ Jj» ) Lbui

& oS 3 2l I SolS o 31/ S5 g0 iy puillo  Hg5lu o
Javed et al., 2021; S & s il «SsS o) JT slaaen! Slawd (0,5 > s S
Abdellatif et al., 2024 et o $6lind o 5T (S NSt B s
Rawat et al., 2016; 3 el 4 (g s (2l ; . .
s b ‘ l - . ‘.‘ .
Bopin et al., 2022 la s I slasem peebz 3l LI S
Kapoor et al., 2025; L e, 5 ool o il £9) o y589 )0 T e s s
Lindsay et al., 1982 o5k (OllSy 0 ORl e B s
Hayat et al., 2021; .. . . ) i S o0
Abdellatifetal, 2024 S50 mrm dyi S8 (AR sl Sl Sy ST a5 .
. SrOP®
(. |) - | . B |5 : B a e ul | B ls & 15
Kour et al., 2024 o S ot R JLals ACC 5l A e
olS Ceaglie iol38l g & 5ol (S S
)y s oS cblis s T S g T
Abdelaziz et al., 2023 770 i T Al il e e S

S5 sl Lo

GleS) oousSay




Ol S pols 0 55 mons 595
\FoF TV G

19t Iranian Soil Science Congress
16-18 September, 2025

T g SB wadign g Figelo Lo e
Holistic and Smart Soil and Water Management

SFYA-FYYY O 989 ol oamb @ilio 9 (5359l LI USiits %
College of Agriculture & Natural Resources, University of Tehran “Rosearon

Actinomycete

Bacterium Zone of

Inhibition
Organic

Acids J ,
Pathogenic

Fungus

Iron
Acquisition

1AA
(Auxin)

Phosphate &
Potassium
Solubilization

==
s ~

\ Siderophore

‘ v Pathogenic
Anti-fungal | Fungus
Fe-Siderophore Compounds *

Complex

o053 G153l Joli phusgssy 30 (POPA) ol sy oS yoxa (5l(s i lyginST ailFicy 0,15 g5bes Sl iglos —) S
) J S g (IAA 0l gh) (Gge 9 Sy (108 polie

S Codlw g s bols S99 JOPGPA Joc o )5 Y
@ (godsio (69,5 Slallas ,o (PGPA) ol ui; Sy slos xS LgriST oluoniign 5 (JsSdg0 s, g5l (—iisn 3!
9wl 5 2Bly Laoe ;0 ol odsliise olKiiylej] ,o a5 PGPA ol .(Javed et al, 2021; Silva et al, 2022) cow | oo , LS|
5 gy oy o Sialex il alazsl el)s ol jo i bl (S hanST Cotin sbhdygw b b L S il sl ol
PGPA . 534> 55 ;o (Nozari et al., 2021; Shan et al., 2025) s,ls Streptomyces cog sbodyg—w b &)3 g paiS jo ails o ,Sles
Sgete S 5 3l (BB S b aidu o0 09me 55 |y sag)lied (S0 aile SIS (slacs el 50 Cenglie ) 2 ogdle
.(al., 2023

SE com ) 9 (o2l sfo b Oloogas 1 il VY
Sk z,6 alaS 5 adei b olaile 5, ol aiS oSS 58 S Caodls Sguge 4y 5 o 1 0L 0l 51 51,8 PGPA ),.,L
aS wo oo oSt ol slaailaSTs 5 aies o Wgw po 4|, S Ol (g e S aile ooy S L g55T wle
3 s xS LgST pgloe cudlad ¢ pizon (Bhatti et al., 2017) aas oo (2alS |, S iolo 8 g ool Lial3dl 1) Isa g O (50303445
5 36l d 55 0000 aiile ol Colled a5 s oo I3l ) Gusase S5 5 S Jlosle (e vpslivo JT olse 43520

65;).:3 QLMayA> GW.AJ.& g b PGPA u.)‘fLu RUSSOW- ).‘.9v.LaL’> 9 OAS)’ S 6‘)‘.’ S Ls.)l.mua?Lm as Oy 0 YL’ ‘) )‘]o)sl
(Javed et al., 2021) oisy oo Sgutn i |y, S oleonds g



19t Iranian Soil Science Congress
16-18 September, 2025

Ol S pols 0 55 mons 595
\FoF TV G

ST 9 SB Wodigh g ol o pute

Holistic and Smart Soil and Water Management

SFYA-FYYY O 969 oS (oamb qlio 5 559l LFUSits %
College of Agriculture & Natural Resources, University of Tehran “Rosearon

ooyl jlwileiir 5 gilwg lbni ¥
oo 0 9,5 sbcusguxo g gilgo V-F

olStalesl 51 1S 5 laoas; B> wsile o iz b ()08 5 3390 gy 355 & olKialesl 53 e (29,500 g oS

5 Uil g oo 4 Camlus LI o (6B wls Lol cilpglie Lavs y2STh 4y i yLiale ygusl b lags iSbgisST .caml 5,404, 4250 b

o w551 Sauzen 4 ac 30 0 ,Shas 5 28kl mls gy (Yadav et al., 2024) s5i Cg poe b S ol 5, b ol

S5l imad 005 Jlabo o] ) atwl g 05 9,4, o3 g Cld L S o cusl (Ses PGPA 490 00,5 0 S

o3 alS | oo il g Sloows) 5 IS Wliige Lad 5 Cugle, (s 5 PH aiile Jazme (slayite 3T 5 lijaetrg
(Ibafiez et al., 2023)

PGPA sgl> (S ) (g5 25 sl 6l (me 0,09, Y-

o §) 5559555500 ol 055 510,53, Ll el 3005, ola Gl L 53,58 3 4 gl s+ PGPA oy 055
el L aule Sglie o S 9 Sengih 51 (6 050 0 5 95000 g S jlosliin | glo 4 55,50 lapgaw jun iS5l oolai |
slogy3' sl gz "CRISPR (5515155 aiile «Slgilie oo aigee sloylil jloslitn |5 0 ) S yome Blao Jotu o 5005 (slagy)
S5d (oo gl (ol Ban Sy sl oS A DI Laige 2 S o g g @ o logl JBST s b g g S )0 ke
oozl b s (sLossS isepn b (6 ludings b momen (Yadav et al., 2024) wiily oo 00 S8 b (illo ol b alilie g
s 5 o |51 655l Bum by Lailono 5 53 20 (5,55 sl Jslor (210,15 5*cigmms Vi oS5 aile )00 (sl S5
ol 2 50k 9oL Gl g 09h (o0 STB 0 lagT Teads S (5l ol rge 4 anl ) axd |y (St 3 atile lame gla s
(Bose et al, 2023) vol 356 lbeegogase

Olp) og LA gw Y-F

S Se) anmS (S g 595 00 0wS sl digy Lo gade B pasie Slaptass ST £ite Slapaldl L ol
Yavarian et ) cuul Slsls gl 4y gogy Jeuniliy 515510 0500 9 6L 58S (65,5liS (gl H 18R, G e 0l pglie il 5y
85 platigm 109 55 pote K 5 605 % 3blie 1 s 5LynST il 51 ol gty 355 oe slgii G, 2024
Sl sy ogS (g5lk g (Sl a0 5 055 Bl Slplas e balyl b (ke jsbo 4 cdlo wole e glo 25
2 o9dle ¢ Sl GlalS Sl (6 )l (Sl S (o0 SS (G ool a5 j0 laSegS g (S pBS Lk 4 g wims e
o o Al i Ll 5o 45 ol ke S, 51 s b oot 5 (st o e s 5 5 10 gl
D)8 3929 yems (nl jo Vs ol g
GrSamis O
o iy s el i S o s sl 5 il i lags 5Ly 98 e o5 550 i
o33 35 s 4 5 0300 Gl 1, S5 (55l a4 613 oL 3 s 5 5 ALS sl 5090
Ol cpes ¢ Al co g Wls olde Codl g b (6550la S 4 s sl sendae e ily PGPA sla 6 a5 LgiST oS oo SS

4 Biofertilizer

> Shelf-life

¢ Clustered Regularly Interspaced Short Palindromic Repeats
7 Overexpress

8 Nano-precapsulation

® Slow-release



19" Iranian Soil Science Congress OV 2V S pols 0 K5 (oo 98
16-18 September, 2025 1FeF 3TV G
Of 3 B wodg g ol <o ke

Holistic and Smart Soil and Water Management

SEYBe-YYoYY O 59 oLRNS (amb Qolio 3 5355l Uit
College of Agriculture & Natural Resources, University of Tehran

%senrch v

oy 4 Zewl Lo lon S agh 4 Jely (nl 51 el 6510 p0 0 sl 0929 I b - 9d (ool Dl b agrlge )3 (55 )0laS
(Abdellatif et al., 2024) S50 25,50

&lw

Abdelaziz, A.M., Hashem, A H., El-Sayyad, G.S., EI-Wakil, D.A., Selim, S., Alkhalifah, D.H. and Attia, M.S., 2023.
Biocontrol of soil borne diseases by plant growth promoting rhizobacteria. Tropical Plant Pathology, 48(2), pp.105-127.

Abdellatif, A.A., Gebily, D.A., Elmaghraby, M.M., Sahu, P.K., Thakur, B. and Kaur, S., 2024. Transforming Roles of
Actinobacteria in Sustainable Agriculture: From Soil Health and Plant Productivity Perspective. Metabolomics,
Proteomics and Gene Editing Approaches in Biofertilizer Industry: Volume I1, pp.299-338.

Akanmu, A.O., Olowe, O.M., Phiri, A.T., Nirere, D., Odebode, A.J., Karemera Umuhoza, N.J., Asemoloye, M.D. and
Babalola, 0.0., 2023. Bioresources in organic farming: implications for sustainable agricultural
systems. Horticulturae, 9(6), p.659.

Anwar, S., Ali, B. and Sajid, 1., 2016. Screening of rhizospheric actinomycetes for various in-vitro and in-vivo plant growth
promoting (PGP) traits and for agroactive compounds. Frontiers in microbiology, 7, p.1334.

Bhatti, A.A., Hag, S. and Bhat, R.A., 2017. Actinomycetes benefaction role in soil and plant health. Microbial
pathogenesis, 111, pp.458-467.

Bopin, S. and Prajapati, K., 2022. Growth promoting effect of potassium solubilizing actinomycetes and their ability to
promote wheat (Triticum aestivum) growth. Intern J Food Nutri Sci, 11(2), pp.1902-1913.

Bose, J.C., Sarwan, J., Narang, J., Mittal, K. and Sharma, H., 2023. Futuristic Approaches in Biofertilizer Industry Through
Metabolomics, Proteomes, and Gene Editing. In Metabolomics, Proteomes and Gene Editing Approaches in Biofertilizer
Industry (pp. 265-287). Singapore: Springer Nature Singapore

Filonchyk, M ., Peterson, M.P., Zhang, L., Hurynovich, V. and He, Y., 2024. Greenhouse gases emissions and global climate
change: Examining the influence of CO2, CH4, and N20. Science of The Total Environment, 935, p.173359.

Hayat, S., Ashraf, A., Aslam, B., Asif, R., Muzammil, S., Zahoor, M.A., Afzal, M., Saqgalein, M., Siddique, M.H. and
Muzammil, A., 2021. Actinobacteria: Potential Candidate as Plant Growth. Plant stress physiology, p.387.

Javed, Z., Tripathi, G.D., Mishra, M. and Dashora, K., 2021. Actinomycetes—the microbial machinery for the organic-cycling,
plant growth, and sustainable soil health. Biocatalysis and Agricultural Biotechnology, 31, p.101893.

Kapoor, P., Joshi, P., Pal, M. and Parkash, V., 2025. Actinobacteria as Proficient Biocontrol Agents for Combating Fungal
Diseases in Forest Plant Species. Journal of Basic Microbiology, p.e70030.

Kour, D., Khan, S.S., Kour, H., Kaur, T., Devi, R., Rai, AK. and Yadav, A.N., 2024. ACC deaminase producing
phytomicrobiomes for amelioration of abiotic stresses in plants for agricultural sustainability. Journal of Plant Growth
Regulation, 43(4), pp.963-985

Jote, C.A., 2023. The impacts of using inorganic chemical fertilizers on the environment and human health. Organic and
Medicinal Chemistry International Journal, 13(3), p.555864.

Khoshru, B., Mitra, D., Nosratabad, A.F., Reyhanitabar, A., Mandal, L., Farda, B., Djebaili, R., Pellegrini, M., Guerra-Sierra,
B.E., Senapati, A. and Panneerselvam, P., 2023. Enhancing manganese availability for plants through microbial potential:
A sustainable approach for improving soil health and food security. Bacteria, 2(3), pp.129-141

Ibafiez, A., Garrido-Chamorro, S., Vasco-Cardenas, M.F. and Barreiro, C., 2023. From lab to field: biofertilizers in the 21st
century. Horticulturae, 9(12), p.1306

Mitra, D., Mondal, R., Khoshru, B., Senapati, A., Radha, T.K., Mahakur, B., Uniyal, N., Myo, E.M., Boutaj, H., Sierra, B.E.G.
and Panneerselvam, P., 2022. Actinobacteria-enhanced plant growth, nutrient acquisition, and crop protection: Advances
in soil, plant, and microbial multifactorial interactions. Pedosphere, 32(1), pp.149-170.

Nozari, R.M., Ortolan, F., Astarita, L.V. and Santarém, E.R., 2021. Streptomyces spp. enhance vegetative growth of maize
plants under saline stress. Brazilian Journal of Microbiology, 52(3), pp.1371-1383.

Pahalvi, H.N., Rafiya, L., Rashid, S., Nisar, B. and Kamili, A.N., 2021. Chemical fertilizers and their impact on soil health.
In Microbiota and biofertilizers, Vol 2: Ecofriendly tools for reclamation of degraded soil environs (pp. 1-20). Cham:
Springer International Publishing.

Rawat, J., Sanwal, P. and Saxena, J., 2016. Potassium and its role in sustainable agriculture. In Potassium solubilizing
microorganisms for sustainable agriculture (pp. 235-253). New Delhi: Springer India.

Shan, H., Wen, H., Zhang, J., Wang, Y., Lu, L., Liu, Y., Yang, B. and Ji, W., 2025. Synergistic Role of Streptomyces
Composite Inoculants in Mitigating Wheat Drought Stress Under Field Conditions. Plants, 14(3), p.366

Silva, G.D.C., Kitano, I.T., Ribeiro, L A.D.F. and Lacava, P.T., 2022. The potential use of actinomycetes as microbial
inoculants and biopesticides in agriculture. Frontiers in Soil Science, 2, p.833181.



19" Iranian Soil Science Congress OV 2V S pols 0 K5 (oo 98
16-18 September, 2025 1FeF 3TV G
T g SB wadign g Figelo Lo e
Holistic and Smart Soil and Water Management
Y Be—FYT) O 969 oS (oamb qlio 5 559l LFUSits

%senrch v

College of Agriculture & Natural Resources, University of Tehran

Wei, X., Xie, B., Wan, C., Song, R., Zhong, W., Xin, S. and Song, K., 2024. Enhancing soil health and plant growth through
microbial fertilizers: Mechanisms, benefits, and sustainable agricultural practices. Agronomy, 14(3), p.609 Yadav, A. and
Yadav, K., 2024. Challenges and opportunities in biofertilizer commercialization. SVOA Microbiol, 5(1), pp.1-14.

Yavarian, S., Jafari, P., Akbari, N. and Feizabadi, M., 2024. Isolation and Molecular Identification of Native Plant Growth-
promoting Bacillus Strains from the Soil around Tehran Province. Journal of Microbial Biology, 12(47), pp.17-37.

Plant Growth-Promoting Actinobacteria (PGPA); A Biological Solution for Increasing Nutrient
Availability and Improving Soil Fertility.

Elham Shamshiripour'*, Ahmad Asgharzadeh?, Mahdieh Shamshiripour?, Farhad Rejali* and Bahman
Khoshru®*

1 MSc in Soil Biotechnology, Soil and Water Research Institute (SWRI), Agricultural Research, Education and Extension
Organization (AREEO), Karaj, Iran.
*E-mail: eshmashiripour@gmail.com
2 Associate Professor, Soil and Water Research Institute (SWRI), Agricultural Research, Education and Extension
Organization (AREEO), Karaj, Iran.
3 Researcher, Soil and Water Research Institute (SWRI), Agricultural Research, Education and Extension Organization
(AREEO), Karaj, Iran.
4 Research Professor, Soil and Water Research Institute (SWRI), Agricultural Research, Education and Extension Organization
(AREEO), Karaj, Iran.
> Postdoctoral Researcher, Soil and Water Research Institute (SWRI), Agricultural Research, Education and Extension
Organization (AREEO), Karaj, Iran.
*E-mail: bahmankhoshru@yahoo.com

Abstract

Declining soil fertility and the increasing use of chemical fertilizers have presented global agriculture with
significant environmental and economic challenges. The application of beneficial soil microorganisms,
particularly actinobacteria, is expanding as a sustainable solution. This group of microbes, possessing diverse
metabolic capabilities, can improve soil health and stimulate plant growth. This review examines plant growth-
promoting actinobacteria (PGPA), focusing on their primary mechanisms: enhancing nutrient availability
(phosphate and potassium solubilization, siderophore production), producing phytohormones (auxin, gibberellin,
cytokinin), and biocontrol of diseases. Greenhouse and field evidence confirms the practical application of these
bacteria as biofertilizers. It is concluded that native actinobacteria can serve as a potent source for developing bio-
formulations to increase soil fertility and crop yields. The future of this field relies on overcoming current
limitations through the use of microbial consortia, genome engineering, and optimized formulations to fully
realize their potential in sustainable agriculture.

Keywords: Biocontrol, Biofertilizer, Phosphate solubilizers, Siderophore, Sustainable agriculture.



