E-ISSN: 2538-2187 | P-ISSN: 2251-7901

The Quarterly Scientific Journal of Applied Biology 'S
https://jab.alzahra.ac.ir/ \
Vol. 37, No.3. (2024) Autumn, 11-22 9 ‘

https://doi.org/10.22051/jab.2024.43026.1557

Paper Type: Original Article @
The Effect of Mycorrhizal Inoculation on Growth

Characteristics, Phenolic Compounds and Antioxidant Activity
of Nepeta Binaludensis Jamzad

Ali Ganjeali™'"=', Nasrin Rajabi?, Faezah Bayat*

!Department of Biology, Faculty of Sciences, Ferdowsi University of Mashhad, Iran;*(Professor: Corresponding author:
ganjeali@um.ac.ir).

2Department of Biology, Faculty of Sciences, Ferdowsi University of Mashhad, Iran.

Citation:
Ganjali, A., Rajabi, N. & Bayat, F. (2024). The effect of mycorrhizal inoculation on growth
characteristics, phenolic compounds and antioxidant activity of Nepeta Binaludensis Jamzad. The
quarterly scientific journal of applied biology, Volume 37 (Issue No. 3), PP. 11-22

Received: 2023.04.06 Accepted: 2024.10.28

Abstract

Introduction: Nepeta Binaludensis Jamzad is a perennial and herbaceous species of the Laminasea family. Limited
distribution, indiscriminate harvesting and destruction of natural habitats have put this plant in danger of extinction. In
this research, the effect of different species of mycorrhiza fungi including: Glomus hoi, Glomus interaradis and Glomus mossea
on the morphological and biochemical characteristics of IN. binaludensis were investigated.

Methods: In this experiment, 1 Kg pots containing garden soil were considered as experimental units. Mycorrhiza species
wete added to three cm above the soil. The plants were grown for 20 weeks at 25° C and with a photopetiod of 16 / 8
houts of light/darkness.

Results: The results showed that fungal species, especially G. ntraradices, had considerably effect on most morphological
characteristics. The highest content of total phenol, flavonoids and antioxidant capacity were recorded in plants inoculated
with G. intraradices. Also, the accumulation of nutrients such as calcium, potassium, iron, magnesium and phosphorus in
mycorrhizal plants was significantly higher than the control plants.

Conclusion: The results of this study confirmed that the use of mycorrhizal fungi as biological and environmentally
friendly fertilizers can be a suitable alternative for chemical fertilizers.
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Figure 1- The effect of inoculation of different species of mycorrhiza fungus (Glomus mossea, Glomus interaradis and
Glomus hoi) on morphological traits of Nepeta Binaludensis: (A) Plant height; (B) Dry weight of the aerial part of the
plant; (C) Root dry weight; (D) Root diameter; (E) Root surface; (F) Leaf area. Column with the same letter(s) does not
have a significant different (p<0. 05)
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significant different (p<0. 05)

JUs @ S 5)5%e QLS 5o 3958 SlaS 5 el g YL i 4 Wil oo Gudgild DleS 5 g S 8 LS 5 Gl
Selsh Olie aifs i SlaS S laime dgnpr JLio 4 Ceul mily all by pe GlalS (al )3 Fed f (lady ) s dngs
S ARy 50 Geizxed b oo Gl aias (Joid Sl 5 mpe sl jle i 5 a5 VT i g 0595 slaaiasl al
L)l w3l cnl cdlad aiols (5135 (55055500 lalS 50 |y Gllligel (V1 Je®) loadailys p Jeid e (50lS o33l (VL
5L Gl Lo Dt 4 1oaSgigde (ihmsn Sl s rizen [37] 5 )ls GlalS b SlS 5 (Slsiome b ot



P1-PY oo E-¥ 5l Al by & o jlads Y 005 N .

YA

A a0 Joo playiadle slasSge (lpie 4 Wsdoo e AMF (ygrliiolS Lawgs oS laaid (nl 098 oo pulais
[38] 595 8 simgm 1o o5 ole oo Jbd e b o Jbd 4 jzie Cowl 5Kow o] caodle JE! sl jnne

Exo Sali8l g odle wl adiine 3,650 ) B 43S £ L ouls jleus Ziziphus xylopyrus oL aiy; 9 S 59, » sl addllas o
Ol 59 ST i (T cudlad o S i cuslil plee sttt (Sied o2 B slojles (ooles jo (18 LS 5l
il dox 5l Solaie slap 3l cudled (li8l 5,k 5l VAM lag B wiokine Giolesl ol libons .ol csslive oalS aisS
Conl 4950 slacadglio adgs (i3Sl (] amil a5 Wigd g0 o ol S 1o 1) (o390 508 Dl yss (GlLlsgel (YT J28) PAL

[39]

3 g 08 olS AMF Lawgs a5 Ocimum basilicum L. a5 wsls (3,135 [40] (Y- +V) ol Sew o Toussaint ol  ogdle
eils 593 slao Ll o 1y ba b 5l s i clalé (s 050e g LS L avslie

(S G5

g oalys iy eSSl SleS 5 glpme 5 SlamsT (T ol abl 2255 IC50 luie az yo &Sl 4 azg |
A3 oo ial38l g lo s Dygar |y ol SlalST SOl cud )b o5 168w (s jo a5 0ls LiS DPPH sl 5l Lols s
Looads maili HlalS 5 s5uy5500 e LS 5l 5 o pl 51 Gointraradices 5 G.mosseae slaaiss b ool zili lalS

(Y J8) wog G hoi 4568

S SIT Calad 531 A0S e (salar GannST T b b 5353536 5 i LS 5 e oy 0 52
ai> Joilie ojlac g5, a8l ploul Sldllas jo [41] ol sas anl 35 500 Glocwy p o 5 i3 SLLS 5 goome Lial3l b
Marrubium vulgar, Mentha spicata, Mentha aquatic, Melissa officinalis, Marrubium) l,a55L baol 4 3laie 050 olS
odds )55 saliwe guls (Rosmarinus officinallis 4 vulgar, Stachys byzantine, Pimpinella affinis, Eryngium campestre

142] el

60
50 -
40 b
30

20

DPPH IC50(mg/ml)

10

Control G. hoi G. G. mosseae
intraradices

Mycorrhizal

3 (ZB 09,5 y9us) walis 9 (Glomus mossea ¢ Glomus interaradis Glomus hoi) 3 jeSao ilizko digS Fudli JWili - JSC
@gld g1yls (p<0.05) Jlodia! gebaw 43 S yidino (Bgy>) by (61,10 (Sl gsaw . 509 buas Lusdigy oS 1o il 6T )b

bl o5 6 l0 S
Figure 3- The effect of inoculation with different species of mycorrhiza fungus (Glomus mossea, Glomus interaradis and
Glomus hoi) on antioxidant activity of Nepeta Binaludensis. Column with the same letter(s) does not have a significant
different (p<0. 05)
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Figure 4- The effect of inoculation of different species of mycorrhizal fungus (Glomus mossea, Glomus interaradis and

Glomus hoi) on concentration of Calcium (A), Potassium (B), Iron (C), Magnesium (D) and Phosphorus (E) in Nepeta
binaludensis. Column with joint letters at the probability level (p<0. 05) does not have a significant different
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