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Table 1. Percentage of root length colonization, spores population and number of species of arbuscular
mycorrhizal fungi of apple and grape in BoyerAhmad and Dena area of Kohgiluyeh and BoyerAhmad

province of Iran.

6u6JG law S sluws

2055 g b (LSl Coner

35S 52555 sy p S 3 S 0 dsb Ol 5lS 200 S
Number of species of Spores population of arbuscular Root length colonization Plant
arbuscular mycorrhizal fungi  mycorrhizal fungi in 100 gr. rhizospher
LSS
(2-) 2.8 (-5) (474-) 1045 (-2099) (18.56-) 40.44 (-65.57)

Grape

(2-)3.3 (-4) (704-) 1474 (-2035) (18.28-) 37.94 (-67.28) e
Apple
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Table 2. Arbuscular mycorrhizal fungi of grape and apple in the BoyerAhmad & Dena area.

(1) Slsl 2
G)B Frequency
Fungus o Iy Js

Apple Grape Total
1- Ambispora gerdemannii (S.L. Rose, B.A. Daniels & Trappe) C. Walker, Vestberg & A. SchiifSler 13.33 10.00 11.66
2- Acaulospora bireticulata F.M. Rothwell and Trappe 6.66 3.33 5.00
3- Entrophospora infrequens (Hall) Ames and Schneider 6.66 10.00 8.33
4- Scutellospora calospora (Nicolson and Gerdman) Walker and Sanders 3.33 - 1.60
5- Funneliformis constrictum (Trappe) Walker and Schii3ler 16.66 23.33 20.00
6- F. caledonium (Nicolson and Gerdman) Walker and Schii3ler 53.33 43.33 48.30
7- F. mosseae (Nicolson and Gerdman) Walker and Schiif3ler 80.00 73.33 76.60
8- F. geosporum (Nicolson and Gerdman) Walker and Schiif}ler 23.33 13.33 18.33
9- Glomus deserticola Trappe, Bloss and Menge 23.33 20.00 21.66
10- G. microaggregatum Koske, Gemma and Olexia 20.00 6.66 13.33
11- Rhizophagus fasciculatus (Thaxter) Walker and Schii3ler 13.33 13.33 13.33
12- R. clarus (Nicolson and Schenck) Walker and Schiifler 23.33 10.00 16.66
13- Claroideoglomus claroideum (Schenck and Sm.) Walker and Schiifler 33.33 36.66 35.00
14- C. etunicatum (Becker and Gerdman) Walker and Schiif3ler 13.33 16.66 15.00
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Figure 1. Three species of arbuscular mycorrhizal fungi from rhizospher of grape and apple in the Kohgiluyeh
and Boyer-Ahmad province: A,B- Funneliformis mosseae, A- Spore with mother hyphae, B- Funnel shape
subtending hyphae. C- Claroideoglomus claroideum, with 2 layers spore wall, thick mucilaginous impermanent
outer layer and laminate inner layer. D- Scutellospora calospora, with bulbous shape mother cell and dark red
colour inner wall in Melzer’s reagent (Bars= 10pm).
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Table 3. The correlation coefficient of chemical properties of soil properties and spores population of
arbuscular mycorrhizal fungi and root length colonization of apple and grape.

Sk pland G S5

=

Soil chemical properties s S ssT 5 5e szt oLS
i S S s ol Arbuscular mycorrhizal fungi Plant
Phosphorus (mg / Kg) EC (dS/m) pH (mol /1)
ﬂ.sb .
-0.037™ -0.418% -0.017" S e
Spores population e
L .. Apple
-0.378* -0.188™ -0216™ o 0l op
Root length colonization
4La -
-0.008"™ -0.296™ -0.454% i
Spores population R
-0.164™ -0.152" -0.436* o 0l Grape

Root length colonization

* significant in 5%, ™ no significant.

2l &S ey o e Fomosseae &S 035 I
s oS b sl glasls s 256
OLES el CL?L}\ la fass shls (65 A Sl b
LS Carex= L S oanal o Llesls
o S VSl (55580 slag B
gae g el lasn 53 (YD) sls s
Gz b S Corex L S il S 458
adaly ol e (Saenen S0 o 520 5S0s
2055 Szl 5T 5 L) L S an il ke
Bt TR C PP R P S PC
slaasdeul 5y S el LB SlAe ole
ol S s Ad, gl e OAE el 5 Sl

AY) sl s LAGJLB
S sl 5555 Slag b S g5 S
SIS 5 ek Glap s Sl ege e
5 OWLS L ol iy sen daly ()l 3 0 & Laea

Oen b S iU s g b il 0l 25

AR

(Sold e pe " s, 0 clz.dﬁ Gold e

ol el e Sees 1S an il 5T
£55 3 Sl Carex 5 (VFE-AN) LS
oRlB LA s e OLE bl ol glaw S
RS s A S Sk 0ad QLG andl
3 S o ey b 4l LBl
S Sbapl 53 VSl 65585 lag LB g3
L oslasSl= 5o a8 esls Ol 50 L s laU
Comazr (VO-NE) GLLE oS andenly oS 4
ool sl 5l 5t g B nl g5 5 Sla
48 F. mosseae ¢ B 5 ol o3 L iSil
S esls QLS g S (Y) 035 e
el 3 Ysome Lz B ) Sla Comar Sl
03 gdea ol C)l;'- SRR P S VRN G Vi e
ol dowy o 0 S5 ol (S S Cone
00) sl s Lz ls gl eSS s A gl p ag
3 oMok ol et Dop e 4 ar g L cnl il

2o L g GEL > w8 S oo s



IAT(Y) o jlond dY) s sy adgi 9 S8 a4y pul

S 5 Ao Ol rasly onl et 2,8 0 13 S 6054
o5k Sl e el plad 53 Lz Ul ) sl Lz b ! Sl Curex L S EC (0 oS das s
b e s L Gl s ) a4 OLLS Stean 5550 5 e iy Ogeel IS Ol
Aoy 5 ol &al LLAGJB ol Sl Corar ol J.Jl.? g R g L e N S T
252 550 S St e 3 iy sb Ol S T sl 5 A b IS e jler 035531 51 At
Ul Sk Foomosseae z 6 5 ke ) fips OslilS Ol 2 S g5 Jlgr bl
SLS b e por alaily 51585 3 OF Sk 55055 sese U35 3 g B cpl 5l 4S 53 ey
5 Sosh 2 WS B e i) kil s MY o5 iSel o35 alay 5 ala i Sis
b U fon (Shad Sl S (S doys S akd S Olal s S e S
Sl Comexr L S (S0 ot 5 anded S 5 5 05 s 5 03y aday Jsb O sl 5208
O sl 320S A y3 5 Jlad S s)] 0555 slag B S Gos gl 56 02 Ak s gl i
daly ol 3n pUls oS das e 0L wly, b GOl e Olpots POl byl 5 e 0 IS
O 5 QLS cpl iy b gyl e pos JENCH PR CONCIN PPV ORI
Gosd 5 el Gid b glasls s a0l iSS ol B ol LIS Sl s ke b
L«aG)l} ol 28 Ol e el il ol S ~ Crosse daly o S (gysd i J‘JL V)
Jypame 5 ) Sy sl LS 658 opl 3 |, TSP PO T W P R R Pt
28 sleiy QLS oyl NS5l 525585 Slag Ll A, L35 5 LS
Al Lals Sl s b chle Jnipl L
S ol Sl M5 st oS SSdnsd ol s
553 Bl Sl syl pslie Sl abewgipdy Sl S aii, 5l sle Lisls s Lolaas S
isls S UJ& 05,5 rjswjlﬁ,f._}\; (o3l V.:Ab..:‘ BRSO UAGJG el iy s LSl 03l
Sl Sl SRy cal sl s et () Ll e Sl Sb g5 il b cdizea
&l

1.Abdel Latef, A.A.H., and Miransari, M. 2014. The role of arbuscular mycorrhizal fungi in
alleviation of salt stress. P 23-38, In: M. Miransari (Ed.), Use of Microbes for the Alleviation
of Soil Stresses, Vol. 2: Alleviation of Soil Stress by PGPR and Mycorrhizal Fungi. Springer
SciencetBusiness Media New York.

2.Abubacker, M.N., Visvanathan, M., and Srinivasan, S. 2014. Impact of pesticides on AMF spore
population and diversity in banana (Musca spp.) plantation soils. Biolife. 2: 4. 1279-1286.

3.Allen, M.F. 1991. The Ecology of Mycorrhizae. London, Cambridge University Press, UK,
Pp: 32-40.

4.Allen, M.F. 1992. Mycorrhizal functioning. Chapman and Hall Publishing. New York,
Routledge, USA, Pp: 301-332.

5.Amijee, F., Tinker, P.B., and Stribley, D.P. 1989. The development of endomycorrhizal
root systems. VII. A detailed study of effects of soil phosphorus on colonization.
New Phytologist. 111: 435-446.

"y



B91M0 (S0 9 b 30 031509595 0,05

6.Barin, M., Aliasgharzadeh, N., and Samadi, A. 2002. Influence of mycorrhization on the
mineral nutrition and yield of tomato under sodium chloride and salts mixture induced
salinity levels. Soil and Water Sciences. 20: 1. 94-105. (In Persian)

7.Day, P.R. 1965. Particle fractionation and particle-size analysis. P 545-566, In: C.A. Black
(Ed.), Methods of Soil Analysis. Part I. Monog. Ser. No. 9. ASA. Madison, WL

8.Douds, D.D., and Schenck, N.C. 1990. Relationship of colonization and sporulation by VA
mycorrhizal fungi to plant nutrient and carbohydrate contents. New Phytologist. 116: 621-627.

9.Duke, E.R., Johnson, C.R., and Koch, K.E. 1986. Accumulation of phosphorus, dry matter
and betaine during NaCl stress of split-root citrus seedlings colonize with vesicular
arbuscular mycorrizal fungion on zero, one or two halves. New Phytologist. 104: 85-110.

10.Duponnois, R., Colombet, A., Hien, V., and Thioulouse, J. 2005. The mycorrhizal fungus
Glomus intraradices and rock phosphate amendment influence plant growth and microbial
activity in the rhizosphere of Acacia holosericea. Soil Biology and Biochemistry.
37: 1460-1468.

11.Gaur, A., and Adholeya, A. 2002. Arbuscular mycorrhizal inoculation of five tropical fodder
crops and inoculums production in marginal soil amended with organic matter. Biology and
Fertility of Soils. 35: 214-218.

12.Gerdemann, J.W., and Nicolson, T.H. 1963. Spores of mycorrhizal Endogone species
extracted from soil by wet-sieving and decanting. Transactions of the British Mycological
Society. 46: 235-244.

13.Hajian, M., and Abbasi, M. 2005. Variation of spores of vesicular arbuscular mycorrhiza
population in pistachio natural forest soil in north of Khorassan. J. Sci. Technol. Agric.
Natur. Resour. 8: 4. 77-86. (In Persian)

14.Hirrel, M.C., and Gerdemann, J.W. 1980. Improved growth of onion and bell pepper in saline
soils by two vesicular arbuscular mycorrhizal fungi. J. Soil Sci. Soc. Amer. 44: 654-655.

15.Isobe, K., Aizawa, E., Iguchi, Y., and Ishii, R. 2007. Distribution of arbuscular mycorrhizal
fungi in upland field soil of Japan 1. Relationship between spore density and the soil
environmental factor. Plant Production Science. 10: 1. 122-128.

16.Jenkins, W.R. 1964. A rapid centrifugal-flotation technique for separating nematodes from
soil. Plant Disease Reports. 48: 692. (Short report)

17.Jensen, A., and Jakobsen, J. 1980 .The occurrence of vesicular arbuscular mycorrhiza in
barley and wheat grown in some Danish soil with different fertilizer treatment. Plant and
Soil. 55: 403-414.

18.Juniper, S., and Abbott, L. 1993. Vesicular arbuscular mycorrhizas and soil salinity.
Mycorrhiza. 4: 45-57.

19.Menge, J.A., Steirle, D., Bagyaraj, D.J., Johnson, E.L.V., and Leonard, R.T. 1978.
Phosphorus concentrations in plants responsible for inhibition of mycorrhizal infection.
New Phytologist. 80: 575-578.

20.Meyer, A.H., Valentine, A.J., Botha, A., Archer, E., and Louw, P.J.E. 2005. Young
grapevine response and root colonization following inoculation with arbuscular mycorrhizal
fungi. J. Enol. Viticul. 25: 1. 26-32.

21.Mosse, B. 1973. Plant growth responses to vesicular—arbuscular mycorrhiza. X. Response of
Stylosanthes and maize to inoculation in unsterile soils. New Phytologist. 78: 277-288.

22.0lsen, S.R., and Sommers, L.E. 1982. Phosphorus. Methods of Soil Analysis. Part 2.
American Agronomy Society, Madison, Wisconsin, USA, Pp: 403-430.

23.Page, A.L., Miller, R.H., and Keeney, D.R. 1982. Methods of Soil Analysis. Part 2, 2™ ed.,
American Agronomy Society, Madison, Wisconsin,USA, Pp: 400-403.

24 Phillips, J.M., and Hayman, D.S. 1970. Improved procedures for clearing roots and staining
parasitic and vesicular-arbuscular mycorrhizal fungi for rapid assessment of infection.
Transactions of the British Mycological Society. 55: 158-161.

25.Plenchette, C., Furlan, V., and Fortin, J.A. 1981. Growth stimulation of apple trees in
unsterilized soils under field conditions with VA mycorrhiza inoculum. Can. J. Bot.
59:2003-2008.

Yy



IAT(Y) o jlond dY) s sy adgi 9 S8 a4y pul

26.Schenck, N.C., and Perez, Y. 1990. Manual for the Identification of VA Mycorrhizal Fungi.
Synergistic Publications, Gainesville, Florida, USA, 286p.

27.Schubert, A., and Lubraco, G. 2000. Mycorrhizal inoculation enhances growth and nutrient
uptake of micro propagated apple rootstocks during weaning in commercial substrates of
high nutrient availability. Applied Soil Ecology. 15: 113-118.

28.Sedaghati, A., Khosravi, A., Mohammadi Goltapeh, A., Minasian, V., and Rezaei Danesh, Y.
2008. Isolation and identification of grape root symbiotic arbuscular mycorrhizal fungi in the
provinces of Khorasan and Qazvin. Proceedings of the 18" Iranian Plant Protection
Congress. BuAliSina University of Hamedan, 643p. (In Persian)

29.Sieverding, E. 1989. Ecology of VAM fungi in tropical agrosystems. Agriculture Ecosystem
and Environment. 29: 369-390.

30.Waterer, D., and Coltman, R. 1989. Response of lettuce to pre- and post-transplant
phosphorus and pre-transplant inoculation with a VA-mycorrhizal fungus. Plant and Soil.
117: 151-156.

g3



J. of Soil Management and Sustainable
Production, Vol. 7(1), 2017
hitp://ejsms.gau.ac.ir

Gorgan University of Agricultural
Sciences and Natural Resources

The effect of chemical properties of soil on symbiosis
of apple and grape with arbuscular mycorrhizal fungi

Z. Avazzadeh-Mehrian' and *M. Sadravi’
'M.Sc. Graduate, Dept. of Plant Protection, Yasouj University, Yasouj, Iran,
?Associate Prof., Dept. of Plant Protection, Yasouj University, Yasouj, Iran
Received: 04/16/2016; Accepted: 12/18/2016

Abstract

Background and Objectives: Arbuscular mycorrhizal fungi (AMF), are natural obligate root
symbiont of 80 percent of plants and play a key role in water and some nutrients, particularly
phosphorus, absorption and sustainable production of field crops and fruit trees. Some of these
fungi reported from grape’s rhizosphere and some species increased apple seedlings growth. This
research was conducted to investigate the presence of these fungi in apple and grape orchards of
Boyer-Ahmad and Dena areas, southwest Iran and the impact of soil chemical properties on their
symbiotic relationships.

Materials and Methods: Sixty samples were collected from the rhizosphere of apples and grapes in
this region. Spores of AMF were isolated by wet sieving and decanting method and then centrifuged
in sugar solution and spores population of these fungi estimated at 100 grams of each samples. The
trap pot culture for each sample was established with maize in the greenhouse, for 14 weeks. AMF
species were identified with study the morphological characteristics of isolated spores from the
samples and trap pot cultures. Root length colonization was measured in each sample, after
discoloring roots with 10% KOH and their staining with Lactophenol-Anilinblue solution. Soil
texture, pH, EC and soil phosphorus, were appointed, for each sample. The correlation coefficients
of soil chemical properties with AMF spores population and root length colonization were measured,
for each plant.

Results: AMF were present in all samples. The mean of the spores population, species richness and
root length colonization in apple were 1474, 3.3 and 67.28 and in grape were 1045, 2.8 and 40.41.
Fourteen species of these fungi belong to the 8 genera were identified as follow: Funneliformis
constrictum, F. caledonium, F. mosseae, F. geosporum, Glomus deserticola, G. microaggregatum,
Rhizophagus fasciculatus, R. clarus, Claroideoglomus claroideum, C. etunicatum, Scutellospora
calospora, Entrophospora infrequens, Ambispora gerdemannii, Acaulospora bireticulata.
F. mosseae had the highest frequency by 76.6%. The soil texture of samples were varied from clay
to loamy. Soil pH, EC and phosphorus, had negative correlations with AMF spores population and
root length colonization. The correlation coefficient of AMF spores population with soil pH, EC and
phosphorus was -0.02, -0.42 and -0.04 in apple and -0.45, -0.30 and -0.01 in grape respectively.
Also correlation coefficients of the root length colonization with soil pH, EC and phosphorus were -
0.22,-0.19 and -0.38 in apple and -0.44, -0.15 and -0.16 in grape respectively.

Conclusion: The presence of AMF in all samples indicated that these plants need to this symbiosis
for their natural growth and development. AMF spores population, species richness and root length
colonization in apple samples were greater than the grape. More frequency of F. mosseae, reflects its
ability to establish symbiotic relationship with these plants and the impact on their growth. The
negative correlation between the amount of phosphorus, pH and electrical conductivity of soil with a
spores population of AMF and root length colonization indicate that the ability of AMF symbiosis
with these plants and their propagation are higher in soils with low phosphorus, pH and salinity.
Therefore the use of AMF to improve the growth of these plants can be suggested in such soils.
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