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Role of Mycorrhiza in Nutrient Acquisition and Promoting
Plant Growth in Sustainable Agriculture: A Review
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ABSTRACT
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Mycorrhiza constitutes an advanced symbiotic association between the plant root systems and fungal partner, playing a pivotal role
in regulating nutrient dynamics, rhizosphere processes and crop productivity within agroecosystems. This review presents a
comprehensive and critical analysis of the agricultural implications of mycorrhiza, viewed in light of the latest research focused on
arbuscular mycorrhiza. Available evidence indicates that mycorrhiza significantly enhances nutrient use efficiency particularly with
regard to phosphorus uptake-by activating highly efficient nutrient acquisition mechanisms. The extensive network of fungal
hyphae effectively expands the root zone, strengthening soil-water-plant interactions and leading to a qualitative improvement in the
plants’ water uptake capacity, as well as their tolerance to drought, salinity and thermal stresses. In the future, the integration of
mycorrhiza with omics-based approaches and precision agriculture techniques presents significant potential for the development
of site-specific, high-performance strains. However, for its widespread application in agriculture, scientific solutions addressing its
ecological adaptability, strain specificity and management-related complexities are required. Altogether, it suggests mycorrhiza as a
highly promising biological tool for enhancing agricultural sustainability, resource efficiency and ecological resilience.
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gl ® (Genre et al., 2013; Parniske, 2008) |

FESHIIAT BT TRIS 3fawell H Ul 37T STl

ATIAST Pl &R, ST EIgSIeTd ATAHT, STl STANT

A REATIae=d &1 WM B 8, S badiy el &

eI, UolTgHied IR IR—GT BT AT B Aifdd
IR ifdsd d-rg & Uiy Uiel &I T3l bl 9gT

252

SR UG BISHI AGIBRYT Dl URT B & | A Hebl
ey wu & wRpRA—smrg Refferal # siferes Arfd

Bhartiya Krishi Anusandhan Patrika



Role of Mycorrhizae in Nutrient Acquisition and Promoting Plant Growth in Sustainable Agriculture: A Review

BId €, T gonfaar @) JTa=T gl & (Akiyama
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DI TG PRAT & TAT SIAID 3Tl UfeReT Td
AEIadr & A Bl RGBT &= 2 |

=1 gdR & Pabqd Heeilad iR dE
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BT8P TS Bifcdhd DIRTHIST H YI B Ihdl 2 |
AMIIUISE HadhIa Had b BSH UdaRIberd AFICUgS e & STef JRAfSTTSeH
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v. Ol BT STl e |
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B ATl Uh Sea—falkre weEeid dF 8, o
ATEIFRIER BB (A=Y B ¥ Dald YHDT FH1am
g1 BADIY BISH S &F ¥ e} [IIRG Bl
TRGT-NfeHer ArRRiferiM &1 fFEior &l 8, S 981 &
e fos] T& TgaaR TS B AT & BT g AT
JeT <ol 2 | I8 UIves dcdl @l HHI arent el iR fears,
UIYeh e e H Hecaqul T T & (ST 1) |
BIEHIRY AT R Ty

SIS Pifchel &7 BT IUHAYUT BIAT & | TTAUD HUTHD
w0 ¥ fafdne WREY afdR- 3R $ET-ger BEWR,

BB 37U HH TRl 3R AT BIEhe

P WT § Ied ReNIHRT & BT, e § ga9 Wifig
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T 40T ST, S
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b. ®TE® Al AR BB & A D ARgH H T
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LIRS fébar Sirar &, STef fafkre uRefevager
f3reet Rera gy 39 fafma o1 R axcd €|
ArseioE  ferrger
9D AR, daddel Tselo (NH,” Td NO,) &
IR Ud wuTaxvr # 1 I qaT ® (Gachoma
et al., 2009), STl Hadw RT AT AZEIST AT
3l & w0 H Uil Bl RIFART 8l § | HB THR &
FHasdd ORIy wU ¥ YacHIgihall, TATSH &R &
HegH & ST TRTE IR M & Ugd | § | 9
g% IS—dhad IMHAT I JER AN Bl & 3R
ASSIS B B9 Bl €1 $9d 3feldl HaDye]

RISSIFEIRAT & A1 AR Sifdes ATggior RerieRor
B 9 TSI 2 |

S QIYS ded T

Zn, Fe, CuTd Mn 191 & UI¥s d<dl & geT-ieiel
Td yRaed H T HadHHd Bl Agcaqul YA o, faeme:
I Harall H el A d<d sifderd wu H Hiffa Suererar
H B © | I8 Aeollad STe— e~ YolgHl, SAfifTdh
RIS Td ATShIETaT & WTer Sid:fhanell & AeaH |
qIYyes dcdl Bl Slasudtedl B 3R e qerdl © |
|1 B, BB UlEl Bl Uy IUANT GETT
DI IGI gY SARD SUANT B ITAIDBAT Bl HH BRAT
& TN FEEA—AIAd gRRIRRT 3 $ae IcraadT ol
Y R H 8T BT © | 39 YbIR, habiel Teoiladl
T FHf~ad Sia—Hifcre Ud AToIfded 9F B wU H B
P 8, S Uiy 9ver, geT WRey ud fears Hiy
yonferat & faer # e anrer <<t 2
ii. g @ YUET J§ gEr
HaT JAURGH, HETH, TGUDBRUT AT IFCATBRYT SidT HiehATAT
A R @) o # frEe onct 71 3y AR A
AR BT R A TR 971 3T & | Dadaat & Aead
A g 31 IETel VS WPpIe fAdhed B | Had ol TSl
W d1eR P 3R 818Uz &1 U Slicel Sl S+

B & oIy SIHT SI1aT 8 | I8 Hddb oiel (gl & Holl

BT AT ¥ Gl © | 9a1 T Ul @ gig B fory
JBdR AT, el FRUEH iR et UfcreReT H&T= el
g @MHT 2)| SHS AT, 90% GRBHAR HADI

JMMGpfar 2: UlEl & STl ARl H Hdd ot DI YHDbI— Hadbddl $I [AJd Sfcl el I SATET STe ey HR Ul

DI TSl T UZATAT & Sl STl SUANT GETT d@ThR Ul 1 ghg 3R Ieradpal § GUR el & |
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TAYfOI AT U T T Ic= Bl Icarad
PR D U S S €, 5 Mg J drderfors @ed
Tolc & ®Y § B BT 8 | 3HD IAATd, STd Bra
Haefl garel ok Wivrel gt & wgeer ¥ Hiofe 8 g,
ar 9 geH Shal gRT IR—eR fafed g € &k i &

Ig Al 9T AT ' 5 UuH wawn, didrs,
TATSRIF—dIC S SUYh (deld & Hed ®I 98l &
(Folli-Pereira et al., 2020) 3R AR MHAATCH &HAT
B AT IGAT & | 9 TR, T8 f3reet uRTw=Iar
gAY G &, UHT WIS &ddT derdl 3, Ao

Uyl & oY IueTel REd § | 39 UPR BI85 Sile AR
Ao, gl ST & Agead B RerR axa fAg! @
TR H GUR BRd 8 | ReR b1 gl ara fAg) 3
BT ST BRA AR STerary FR=or § 9 3! fHaT
Il 2 |

I Ee &R Pl UM B ©, Wl H Sifdd
I DI ATAT o1 &, FoTaw T & SUSTS, it 3iR
gTae H GUR BT 2 | A STel 9 e & Wy bl
qEAPR AR BIIGHE Geoildl @ foly GeH—3ATaTE BT
T w= g o gemoia Sa—fafdydr & gem @
U Y ST S € | |ifee e | I8 A aarar T
2 f5 PGPR & 72T Wefsharedad 3id-foman &l # gia!
T gt 8, s gerona qerdr gl ¢ | gy o
g1ae 3R IUSIHUT Bl JgaR a4 H gaa! fafder
THR B AT 3 s Wl & & forg T8 gl 2 |
iii. smifd®d TE &1 ST
% TRR fhar s &1 e &R Ao & Ry Su
H TR BN 8 Fehdll €1 WU, Y& 3R A
AoEE Bl R H SideqgeR dadqa &I SURed,
| [9hrd & A&l DI UT BRT & ATT—AT YR
qrg @1 Rerfa 7 el @1 gfg 3R SuST BT ggrar o
& T DT IUANT B B FATGAT BT G ol ©
(Santoyo et al, 2026; Abeer et al., 2024; Fattahi et al.,
2020) |

FHabael el H TERIS Tb YA PR ared
TRSTfSHA HaboTd B U ST & ®wUTHD IR
P 98l <A1 © | TN T AR URIe Tl & Ty
¥ GUR & A1 S DI BTS 9T ATADdT H GR BT
2| SAD FATEl, U & a9 B R #H, | o
JUTTeT (TFaTaiRe) & 73+ Bl gl 8, Iy BIfrawT
& 37aR U AR BIC 37031 & HaTs o AT &=
H T BT 2 | aa @1 Refd 3 Mgl & aq=a &
fmfor & g o grae # gurR gar 2 &R g |
BT garef B A gl & [T Ulg BT arrErd
3R IU qeell B |
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JATTE H GEIR BRAT 8, A T1d Db RIATD FH
AR FRET & forg GaeH iR vwitfarTee S o 2 |
iv. Sifds dam@ dem _1 AT HA arel
TS | GRa
B3 Il A Pie, Sary, fay, ddd, s iR
3 ET & gesroiidl & BRYT B dTel! A= TS
Rt % TuH Faw & Sa FREr e g 2
dHaDh TSGR GRT WISl UI¥eh dedl bl SFaRITOT, HoTar
o Bl e wolgd AR FEeld A1 fAfr= [
(Santoyo et al,, 2021) & U TR F41AT B | HaBHT
HSTET A H YOI &7 5 Bl GRd B & fory
AT ST SITaT @ (Kumar et al., 2025; Sukorini, 2025), ST
FeToial & Id WagH (&) & Raars dd 999 a6
Tl Tell AfORIE TeT Rl © | U R HolaT Ha=
H gfeRTe iU 81 S & d1e, 9 Ryvier 379] & #reaq
H AU B Ul H & B IROT BT AU G & AR
AT BB STl $8H He@yul YAdT T 8| 9
T Bact INTSS BT RITAAT DI Al 8 TAT IMTTTD
9T <l © | S U1 Feldl & [ dadqdl [Chrss HiY
& Tolg M TReTah! Bl Afgeld [dhed TaT Bl
g
v. Ol &1 T e
QT d STA—HIfd aRRerfe™l 3, dadqe bl 3 STa
RN DT YG& B aTell Teb A HAgedqul Hgoirdl
HIY 2 | SMMERIIR HaAbHA DI DI BISHI OIS &F
A 91eR IR BIHR HaDlTel Bl AT B €, T8
HaT & Ged sl § Jde PR Sl & I Al b ggadl
g SRl Ul ®I ST WY T8l Ugd UKl | 59 UPR IS
BHABSTA ST D ATl ATLNTT &3 Bl Py AT 9T
<dr 2, foasy il &l STet SIferusvr e d Sl
gfg il 2 |

SHD TR, HADGHA S BIRAHIS H
TFRTAIRT AT B! AWafs @ fafafia e o
gRagd &1 &l &I deTal & (Kikuchi et al., 2016) |
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g wgoilfaar aEl # iEifeed qaro $f 41 4ga
PRl 7, s IRUTRaGST UTelrge, a1 T4 81
JAHMICTCSH BT g 9@l &, Sl DIRGI Sfad

q¢ T3 € | A I e S ol § MR feIed, Sfferd 3R
[CHIS TRID T 3 GG Bl &, [OTAY HADHA Tl
Gl BT Wl BT MER G A | Hadbql 3= J A
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arel el ) WG 1 swege JhaH B Iy BIg
RTERY 98] oiaT 2 |
fgal &1 TN
oRIP I TNV BT & b 7 oRg & UBIT & AeeT H
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Dol dRIH, TATTTRIA, UfeTer R & hdel, AT HYREhe

TIR A | B Y BT a1 WRRRY &1 Braer
TS SSTT AT AT S W RN a1 STl 1T |

WG & A1 dgHfa: NA.
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