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Effect of Arbuscular Mycorrhizal Fungi on Some Morphological and
Physiological Characteristics of Quince Seedlings under Bicarbonate Stress
Condition
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Table 1. Interaction of sodium bicarbonate and arbuscular mycorrhizal fungi on root colonization and
morphological characteristics of quince seedlings.

Jwils gl Ao p> oy S ()55
NaHCOs A puscular Mycorrhizal &2 <™ Gl (e il ¢%)
(mM) Colonization (%) Seedling Root volume Root dry
height (cm) (cmd) weight (g)
nAM - 84bc 8.83¢f 2.09de
0 R.intraradices 75.72a 1t 1062 13.5¢ 3.35°
F.mosseae 59.14b¢ 1002 13.83¢ 3.25°
R.intraradicesxF.mosseae 62.94° 84°0¢ 9.66° 2.28%
nAM - 70¢ 5.83fn 1.05f
5 R.intraradices 80.032 Q0P 17.5% 4,572
F.mosseae 55.47% 77° 17.02bc 4.612
R.intraradicesxF.mosseae 51.24% 80°¢ 10.83¢% 2.83bcd
nAM - 53f 3.83N 0.86f
10 R.intraradices 43.67% 78¢ 182 3.17%
F.mosseae 33.54f 649% 14,165 2.870
R.intraradicesxF.mosseae 35.64°f 63% 7.5¢f9 1.26¢f
nAM - 52f 2.0 0.68f
15 R.intraradices 39.09¢f 64% 9.83¢ 1.25¢f
F.mosseae 31.41f 61° 9.66° 1.14f
R.intraradicesxF.mosseae 32.45f 60° 5.0 0.8f
Significance
Arbuscular Mycorrhizal Hhx Hhx Hhx il
NaH (:O3 *k*k *k*k * ki *k*k
Arbuscular Mycorrhizal XNaHCO3 * ** * *x

+ nAM: control, i+ The same letters within each column indicate no significant difference among treatments
according to LSD test at 5% level of probability.
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Fig. 1. Effect of sodium bicarbonate levels and mycorrhizal treatments on leaf number (A) and shoot dry weight
(B) in quince seedlings. Similar letters indicate no significant difference among treatments according to LSD
test at 5% level of probability. TnAM: control, R. i*F. m: co-inoculation treatments of R. intraradices and F.
mosseae
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Fig. 2. Interaction of sodium bicarbonate and mycorrhizal on leaf greenness index of quince seedlings. Similar
letters indicate no significant difference among treatments according to LSD test at 5% level of probability.
+nAM: control, R. i*F. m: co-inoculation treatments of R. intraradices and F. mosseae
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Fig 3. Interaction of sodium bicarbonate and mycorrhizal on leaf total antioxidant capacity of quince seedlings.
Similar letters indicate no significant difference among treatments according to LSD test at 5% level of
probability.

tnAM: control, R. i*F. m: co-inoculation treatments of R. intraradices and F. mosseae .

S S L laSibe 4 slalydls Sy IS Gl il cad )l a7 )8 glojlars 5 Dl S o roes i ol ST S
Slews RUTFF. M wales NAMT ol oo LSD (5031 70 Jloiis! mhans )0 o jlass (s lo e gles pie saies olis ajlive
F. mosseae 4 R. intraradices .S 5

V0) Sl S (o pra Sile (St )3 (eizmen 5 Ol S (0 made j9h> (e Ll pD 50 &S 39 (pl I (S ez
(o F ) asls sy IS (o8 slocaS 5 ol 2 653 a7, iz slojlod 0 )5 2138 Jsle (Yo oo
Olee slosine Gl o 4t )z B 59 o lize 00,8 SloS o mdw Ysedeo Ve 5 0 slacdile o Jlis o
o Yga e Ve g0 Zale 93 pa )3 cggame j3 (0 F JS8) wWad bajles plo b aolie o ad; IS J5id slacaS 5
s o S a5 09 R.intraradices aio, z,B8 0,05 a4 bg e ais; 5 Je8 slacaS 5 ol cp i Sl S o
(o B US) wuo )5 ada ;7,8 (Giale (e Jled b anslie )0 (Job slocaS 3 000 VIV g (oo )0 PAITY 2138l
Sy g aday o2l

4 sladlels S g aay ool o gine 2l s (B2 S5l j0 DLy yS o mais Glaclle ans ols (La bazs
ke o B G 50 G 9 Ol S (o e H9a> o Ll 50 (0 JSK8) el Sl S (o Heh> e jlerd 4 S
B JS) bl 4k, 08T plie 1 51 A8 e (s et )5 (sl Jolons (Ygoalon 1) Sliy S ot et
Vo cdale jo g a7z, 90 ;0 Glojed 5 o 00,15 Sl S o paw Yo b O cdale jo a5 ol Jl> o ol (A
@ S dd, ol I sae iol38l o R.intraradices acy jz B les s olde Jole Sl S o pows Yoo duo
(10 JS5) ad aals

OloyS 2 i Vg oo 10 Zale o et ols Lad o jz )6 slajlod 9 Do S (0 maoes ciliSee slaclale jiSen
2 (A0 JS5) ey 4 sladlls Sy ool Gl p syl sine sl ady )z, alis lajlags 0,5« lid Jolone
O cdale o gR.intraradices ads ;7,8 5 5,5 Las Yoo Joo Vo clale 5 Ol S o mow jeam o sbojles o blas
S8 ik o j7,B (g Hlerd 4 o Sy ol e o ctme (il el ad jz, 50 50 (lize 05 Voo Lo
(o0

Of


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.1.4.2
https://journal-irshs.ir/article-1-509-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1401.23.1.4.2 ]

L?ﬂﬁ)y}-(‘“}f)id&dy)g)ﬁ/‘/

[ERN
o
o

)

b
o
D
QD
>

Slgel VT s
PAL
(umol cinamic acid g1 F.W)

Sy S o prow cdile Ao,z )8 slo e
NaHCO, concentration Mycorrhizal treatments

AnAM BR. intraradices EBF. mosseae BER.i*F.m

a
gg 50 - K
n 8% 40 % -
188 | faac
3 il P
g€ °1IN .
0 (Mm) 5 (Mm) 10 (mM) 15 (mM)

Sl S o o cdale
NaHCO, concentration
Fig. 4. Interaction of sodium bicarbonate and mycorrhizal on root phenylalanine ammonia-lyase (A) and total
phenolic compounds (B) of quince seedlings. Similar letters indicate no significant difference among
treatments according to LSD test at 5% level of probability. TnAM: control, R. i*F. m: co-inoculation
treatments of R. intraradices and F. mosseae .
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Fig. 5. Interaction of sodium bicarbonate and mycorrhizal on root (A) and leaf (B) Fe concentration of quince
seedlings. Similar letters indicate no significant difference among treatments according to LSD test at 5%
level of probability. TnAM: control, R. i*F. m: co-inoculation treatments of R. intraradices and F.
mosseae .
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Fig 6. Principal components analysis (PCA) of some morphological and physiological responses of quince
seedlings treated with arbuscular mycorrhizal fungi under bicarbonate stress. nAM: control, Ri: R.
intraradices, Fm: F. mosseae, Ri*Fm: co-inoculation treatments of R. intraradices and F. mosseae, 5: 5
mM NaHCOs, 10: 10 mM NaHCOs, 15: 15 mM NaHCOs. RootV: Root volume, PAL: Phenylalanine
ammonia-lyase, RootD: Root dry weight, Phenol: Phenolic compounds, ShootD: Shoot dry weight, FeL.:
Leaf Fe concentration, FeR: Root Fe concentration, LeafN: No. of leaves, SPAD: Relative leaf chlorophyll
content, DPPH: Total antioxidant capacity.
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Effect of Arbuscular Mycorrhizal Fungi on Some Morphological and
Physiological Characteristics of Quince Seedlings under Bicarbonate Stress
Condition

S. Rahimi, B. Baninasab”, M. Talebi, M. Gholami and M. Zarei!

In order to evaluate the response of quince cv. Isfahan seedlings to sodium bicarbonate stress
in the presence of mycorrhizal, a factorial experiment was conducted based on a completely
randomized design in the presence of four levels of soil sodium bicarbonate (0, 5, 10, and 15
mM) and four levels of mycorrhizal (Rhizophagus intraradices, Funneliformis mosseae, the
combination of two species and no inoculation (control)) with three replications. The results
showed a significant decrease in root colonization, seedling height, leaf number, shoot dry
weight, relative leaf chlorophyll content, and total leaf antioxidant capacity with increasing
sodium bicarbonate concentration in the nutrient solution. In contrast, seedlings inoculated with
mycorrhizal, especially R. intraradices, increased these indices compared to the control
treatment. Although a significant decrease in the roots and leaves iron concentration of quince
seedlings was observed with increasing the concentration of sodium bicarbonate, the use of R.
intraradices significantly improved the iron content, especially at concentrations of 5 and 10
mM sodium bicarbonate. A significant increase in the concentration of phenolic compounds
and the phenylalanine ammonia-lyase enzyme activity was observed in concentrations of 5 and
10 mM sodium bicarbonate by mycorrhizal treatments. In general, it can be suggested that
mycorrhizal, especially R. intraradices, probably facilitates the iron uptake and increases iron
content in roots and leaves of quince seedlings in the presence of different concentrations of
sodium bicarbonate by affecting the synthesis of phenolic compounds.

Keywords: Funneliformis mosseae, Iron deficiency, Phenolic compounds, Rhizophagus
intraradices, Sodium bicarbonate.
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