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Figure 1. Location of study area and sampling points

slis o ye g ,Lidl)5 0 s00 (g9 plodl o3l o dazto g Dlga oo
VEY s g sl /7Y oslad oa3il Jbo olpl slo JSin ulipgy

S sloass Jald comyp 2)90 &l o Al lals
a5 ol JHeliantemum lippii (L.) Pers.) _sbsl
5 (Dendrostellera lessertii (Wikstr.) Van Tiegh.)
Cusdge .A3g; (Artemisia sieberi Besser.) ss 4 )
Ol ) JSS 53 ols paige sl fore 5 adlate (oLl
L] 0045 03l
D92 35 T8 & gl S

9 AL Cld gl g LS 958 loj) sl Juab 3 Iz
9 2l Cld (ials g lojw £9,5 (loj) S0l 5 (29,5
OS> (F7) yioisdeo S5l iSasS sloaa 5l 09,5
{Eucalyptus camaldulensis Dehnh.) g JISsl
Sl claase o (Acacia salicina Lindl.) LT
5 o awsls Wats.) (Atriplex lentiformis (Torr.)
ladiss 5 Mo 5y (g g O Sy slado e
(Artemisia sieberi s aep Jols alS e
(Dendrostellera lessertii (Wikstr.) 1,55 Besser.)
(Heliantemum lippii (L.) psexlla 4 Van Tiegh.)
D5 g 9 oo (A0 b @y doye )3 39290 PETS.)
Vo Bes U gl ady, Glbl SB L olen M
3 A5 b paigel JISS w3 ST e g yte b
sy Jlaisl cgta oo Sy ) a8 b | slmaiy) ol
Sg 395w Sy Ay ady) cnl gelgls
g ol ol HIE lsy > odd (gyelren sladiged g
F il b oo diges g sl sl olfiolejl 4
535 60855 e ialeg] ] loj b 31,5 5l 423

O gy b sty (gl S5 5l gy Kol o
RagSee S8 292y (b pasuia lp (V) pela
b el (g9Suwg e (pwyp daddy; <8l ) Y gSn)]
203 b (gl iigls’ 30)3) (S3gll 00> (e sl
9 3 ssee gl b bady) ()5S (s jon
dyy Gl ogls 2oy 9 A5 o3litul (V+) dwge 5 (Blgge>
ol 5050 slolislo b adyy (ol lie ol
85 g e 315 oyl b J5Sass JsSooss] ot
2 gl 0515 e l) Bojgpsl Ghjled 5 (5lula
9 o35 U9y b s 93 SISl oad o3l Hoe S
9 0¥ 9y 2 ygesl (31 )13 b g 4 bl (V) (pgudSis
SeS a4 ol LS e I oolaiwl L gl cuss



http://dx.doi.org/10.61186/ifej.11.21.159
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.21.14.0
https://ifej.sanru.ac.ir/article-1-491-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-20 ]

[ DOR: 20.1001.1.24237140.1402.11.21.14.0 ]

[ DOI: 10.61186/ifg].11.21.159 ]

salis o ye g ,Lidly5 0500 (g5 pladl 03l o dazo g dlga oo

el 595 oSl 53 (1p0 lalS 5 o33 b Y sS] 52)S0 slog)B o i 5 SlolS gt o
Nasi b ol e yya8 5 S p)S yn 53 04/Y+ gl oy g W

doye P a5 pld by SB35 a0 VWA o0l
Ol gl &S (pshar 29 Jlep Juad > M (i (9
Dsire doyd O maw 3 (S eesl b (gjll Slai 5l 0
somdl LAl ) oS uSixio o gl o153 (Y US) 5
08Ty Sl Jbdar gl (38 1AL w5 (2l
2550 o B g, 515500 45 S o (00)
b jgpl w515 ol (slp 6)%05 e Jolo g 03
sosl IS5 amlisls o gyl 1 sl
Jolos 5l (ol s bojgpnl @515 53 pulS im0l
Conlo (S cla S5 (ool poler siilo wrul Llito
Sy dgm g ol g (ljee ol Ad) Juabd dag ) (o0
OLiS (00) cal (5)955 LS €55 9 sl g5 (o Al
4 b ).:)95\‘.0 sz, )9.;.;»1 pf]).s oS Cuwl ol eald
SE obed 430 (V) ML olS wiy wSls lp b
O’n] SBas b ULM.' 0D wyp ‘_ngd)g)lf dod
P pS e YIOY-YIAY) 5)ls jauwd 535S lagplS

(P sks

Loy g el WS SRy oeb)ly 4
Otles 3 ey g o) Sele 1ol (i Ggmlisls
o) Ogueligls 2op> )3 olS gy Jole Sl b Sy
2 Jelgs GuiSen 5 Gizmen (V J9i2) 290 sl gine
Do )b bze SB ol

290l 165159 (ko dny e

Olae 9 5mb) b paiges Jad 93 po 53 0l (LS b
Osk woye I ide O i3y Lalpd 5 el o515
g sl ples (Bl e e iy
D92 5k bl i job Jad 3 el @515y
(FF) OhlSen 5 odljssie slagiagh @ls b eoms xl
(1) OhlSer 5 (ogegin s 5 (BY) Lgku (V) (Slgge>
Lol bwly G o

Vefe (o gl 0515 ke (V0) S 5 (o) e
ORgR S S (IS ] SBp)S Ve el
ogel @515 Slee (5L 43l (L5 (00) jlegSgem
Sl Jsb )3 S5 58 Voo ) smd YAV in
AR Jgab plod jl il (g BB jolar oS A5 oanlie
2 S ISy doye 3 senel (WSIF Olie oyt g
Mass b (H. ippii) pyeslle asS 4 boype jul Juab

orn D90 s GBSy p bl (iSeny 9 (2L by g9 M GiSy 48U by w328 -V gt
Table 1. A Two-way ANOVA results of mycorrhizal fungi characters at different times and plants under spate

irrigation and non-spate irrigation

el o315 (D)ogal 9 o
i il- i i 0 e >
spFJre density (No. g soil-1) _ Root colonization (%) _ fyj Sloo g
SV ] onSile 5. s s i Oke ) Biological
&b Fo L oy e Fojlol Slayyo ol properties
P value F test Sq Mean F test Sq Mean df
el <0.003 9.512 270.7 e <0.001 43.431 3666 1 & )8 Area
falalel <0.001 98.134 2799.5 ol <0.001 212.318 17922 1 ole; Time
ns 0.143 1.742 49.6 il <0.008 3.552 300 5 2L 45 Plant
falalel <0.001 20.512 583.7 Fkx <0.001 28.615 2415 1 Ol”jxd).”lg
Area x Time
ns 0.069 2.199 62.6 o <0.001 9.624 812 5 LS dgfxs )8
Area x Plant
ns 0.014 1.731 493 Hoxx <0.001 5.086 429 5 P S Le;
Time x Plant
x (2L 695% 58
ns 0.994 0.086 25 Fokx <0.001 7.121 601 5 obe;
Area x Time x Plant
285 84 48 Total J§

I Gxe e NS o )d B g jd (6)1 Gixe Fedio)d ) s jd b gime FFedo )3 ) I ieS pdaw ) o gime X
Rk Rk % ns: respectively, significant at the level of <1, 1, 5%, and no-significant


http://dx.doi.org/10.61186/ifej.11.21.159
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.21.14.0
https://ifej.sanru.ac.ir/article-1-491-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-20 ]

[ DOR: 20.1001.1.24237140.1402.11.21.14.0 ]

[ DOI: 10.61186/ifg].11.21.159 ]

slis o ye g ,Lidly5 0 s00 (g5 plodl 03l o dazo g dlga oo

\SY VY bl 5yl VY o)led /paajly Jlo oyl slo s olidps:
60 - a
50 = abac
= 40 - Cdbc bcdbced
=~ I bedbed bedbedpeg  bedbed g
< © 30 - ¢d cd cd cd
M @
3 520 -
5 g
3 =10 -
3z
2B 0 L. . R
9 o clyls 585 Elele elsleleslEles e e 525
s o 22 EG oS8 ES s ELEESSe8ESDER
95 Q25 @2 == =22 5= @252 2@==0 5= 9 9=
5 2 2ELILILIIE L3223 258283
© Slo < o g/ <o glw|lO < S < olw
£ 1< £< < & < g
(] Q (S} (8]
i wi ui ui
2ld e B wLs Ol iy
Iy sl e
Treatment

Fole s b Jad 93 )3 (Wals) ©Mew (354 (o 9 @M (54 sladio jo )3 ilisee sladiss gl o515 -V JSo
(p<0.05 .Duncan) ams oo o)Lis 1y o ime (slacglis caliseo S8 g, (Value=0.994ns)

Figure 2. Spore density of different species in the fields with and without spate irrigation in autumn and spring (F
value=0.994ns). Different lowercase letters indicate significant differences (Duncan, p< 0.05).
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Figure 3. The percentage of root colonization of different species in the fields with and without spate irrigation in
autumn and spring (F value=121.7***). Different lowercase letters indicate significant differences (Duncan, p< 0.05).
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Table 2. The presence of arbuscular mycorrhizal species around the rhizosphere of plant species in fields with and
without flood spreading
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Extended Abstract

Introduction and Objective: Arbuscular mycorrhizal fungi, due to their very beneficial effects in
the growth and development of plants through supplying the water needed by plants, especially in
drought stress conditions and increasing their tolerance to salt stress and in general, helping the plant
to overcome living and non-living tensions, they are the focus of many researchers. This research
was conducted during 2020-2022 with the aim of investigating the effect of flood spreading,
vegetation type on the abundance and diversity of mycorrhizal fungi in Kowsar Station.

Material and Methods: In spring and autumn, in different land covers, including planted
Eucalyptus and Acacia forest, planted pasture with Atriplex bushes with 37 years old and natural
pasture in two situations with flood spate irrigation and without spate irrigation. Three samples were
prepared from roots less than 1 mm of trees and dominant plants (Heliantemum, Dendrostellera, and
Artemisia) in the pasture and the rhizosphere soil up to a depth of 20 cm. After separating and
staining the roots, their microscopic examination to determine the presence of symbiosis in the root
tissue and to determine the extent of root colonization with mycorrhizal fungi and the extent of
mycorrhizal symbiosis based on the extent of root contamination with structures of mycorrhiza was
done. The soil passed through a 2 mm sieve was used to separate the spores, and the genus and
species of mycorrhizal fungi were identified based on the morphology of the spores using
identification keys and information available in scientific sources.

Results: The results showed that the spore density of mycorrhizal fungi in both sampling seasons
was higher in areas with flood spreading than areas without flood spreading. The highest spore
density in the field of flood spreading in the autumn season is related to H. lippii with the number of
spores 50.20 per gram of soil and the lowest with the number of spores 18.80 per gram of soil related
to this species in the field without flood spreading in spring. So that the difference between the two
was statistically significant with Duncan's test at the 5% level. Also, in all land uses, spore density
was higher in autumn than in spring. The highest percentage of root colonization or the percentage
of symbiosis was related to Acacia with 61.81% in the field without flood spreading in spring season
and the lowest value was related to Eucalyptus with 12.26% in the field without flood spreading in
autumn season. In this research, 21 species belonging to 9 genera Acaulospora, Claroideoglomus,
Diversispora, Entrophospora, Funneliformis, Glomus, Rhizophagus, Scutellospora and Septoglomus
were identified in with and without flood spreading areas. Septoglomus constrictum was the most
abundant with 100.0% frequency. Glomus heterosporum and Rhizophagus aggregatum were in the
second category with a frequency of 50.0% and Funneliformis mosseae, Glomus ambisporum,
Glomus intraradices and Rhizophagus fasciculatus were in the third category with a frequency of
33.3%.

Conclusion: Considering the fact that the identification of mycorrhizal fungi in the rhizosphere of
tree plants and pasture bushes in dry areas and their use can be a fundamental step to reduce the
negative impact of various stresses, including drought stress, it is suggested the active and effective
species of these fungi may be identified and propagated and used as inoculum (biofertilizer) to
restore rangelands in these areas.

Keywords: Acacia, Eucalyptus, Gareh Bygone Plain of Fasa, Mycorrhizal symbiosis,
Rangeland
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