ioJogica
ontro|

P b sslon 9 SBT Sy Sglgn J s

tPests & Plant Diseases DO 10.22059/jbioc.2016.58618

Sl gz B s 3ob g FSLD ppiw ) S ol (S T
25 OLmbdT Olul 53 (wo s b 3Y9Suga T

SN Cm £ £S5 0 Moo I B gl Y £ sa2 (SM0IoNS Uno
Olendd (c:«),.a.ﬁ‘)} J&ils (g5,LaS suils ‘u‘”‘zf el b byl Wl I8 e (g aedils )

Ol s () e J AUEHRIPESTIRL I RUE-H PR G- SINK SR S T I PR
Oloind ) () 928 iy Sl s 3o i 55 Sl Y

OFRE/N /YT iy sl Gl — \FAE//Y 123 50 5 )0)

4
5 OLLE 4o 5 dd) 55 45 s g Sl SIS s 4 YKl GrusSe) slaaty sz LU
$53LS pla )3 Oliizs 5l (Gl 4 gi3) 90 yls doleal Loyl 12 4y ol cglia ! 3S)
AU o 1) alade, 7,0 bLil aan g LI o ol b 5 oki) ihine gla fule s Slbl
oS b Y S sl 5508 g B i pen p e S Jale (B s p sliue dias IS
A el YA g ed s o Obmb)l Okul gl RES 1 (5ol paised (i
S 6oals 8 wses p ln 355 Wbn 5 (Bhs 2l o Shes (i o3, o SN
Y S Slaati,zol b oaly) Oaml S bl al Aoy ol AL s )
S35 S 3L 5 PH EC () gl Comazr 0,5 o)l (S gkil) Comny0g53 b 4k, S
Soapel Comer g aady ;756 Ll aal Ao )s (g ols SLAS uld Al planil aly; 5 S 4l Y
Bl b oyl 5 S ST pla IS,sbay )08 s gy et DL s jir 3 Shas L S
N PP 1 I J W PTRCI RS by [ A TP PRPRCAE S5t SN g

I ety )z 58 O gl pdS (S5 (6‘*p—~é‘§J|J;§:‘) Olaszseiy 5 (P35 § 5 (LS Kl

Lsls 13 ,5h cou

3 gl 530S Y S5 ady 5z )8 gl (G1ol B ¢ 1B 590"

s o Ay Il i g )5 plalS el
1,8 » (Srivastava and Basu 1995) oS oo 41,8
sloata )z 5 pllS Ay G (Gamjen bl
L oolS wdy Gl cel Jsonoysboas VeSug)]
5 simd ol O v dlex ) il sla) Syl
(Karimi et al. 2005) sgi o o] § 3Kio (o juio

-

4o
51 S (Solanum - tuberosum L) oy
Ol S e ool 1) sl slajls 5l sloves
el g 0392 Lo 50 gz (o) 80T 0g (g
S 50 5oL YYVAY oiS o ol o Slee (yl5me
loaio,z,B8 .(Anonymous 2010) cewl sais o5l
o) b oS wiies Jhugn; jsld (el 232 ()9500)

E-mail: sedaghatiebrahim@yahoo.com

CPEYATAY VA ol


http://dx.doi.org/10.22059/jbioc.2016.58618

IYA0 Sl g 5l ) 8,leds o 8,90 ( BLS Gl s Lo g DBT So5glsm J S FA

SoyliSls Jsarejgba a5 aijls lse)les podins
BT AL 9y (D9 Sulg Se) iy Glas
b cesite blo) el lag b ool e e LSS
Giges 2 45 W0 (T jan b gL 1 lalS Ay
Sl (K Olgee olS B8 5 Sumyiyepd (LD
Loy alms slacwmnge by slacdl
S555 95 i 5 Cel S idie VsSogyl (slaasty 7 6
Alewgdy oadady Olxdy alS oo opadS 1) ady,
SISk Sl ad )z B al; el (Sen ey yg)
«(Scervino et al. 2009) ail aiils SauS S, 25 b

Sl 65slaS slapllss el (il a4 azsi L
WVSwg,l slaats iz, 855 (i g p3l slale o
o) g 0dd) d (ase (gla i Jood ) Sgape 5o
@ gk (nl «65)sliS DY garme o Sles Al
S ldpgian; sladsle (B 3l guyp jolate
2 SEoslShy s sl (Sl
A5 i b Y5Sos | sloaty 7,8 (s jon
b Ll o peioaw oSk o bl IS
3o Olsiear (058 olmbydl el Jlad jo jl5as
b bl e A58 oge Bblie

b 95 9 Mg

Sl paiges

oy Sl ST o el 50 ()l peiges
Ol (s> slagbo s 50 28 Olmlyl Gl
2zl olai jsbay )l paiges S bl bed
Y Ges 5l lreS colie bocsline abak
SB sbages i85 sbul S g e ile
So g oad byle pa b )lmas pe l eadigygls S
sladdy, 5 S Jold (0 SohS ¥ oS0 Lges
5 SleS Wsed YV gseme o b ags SSL
g8 9 Ol OBLS ool 8y50 4y bgrye Sl
5 ey 18y eaddyas (g olerd slasss
om0 Jgaz) b cdlye plyelas 1o Shee
SHb glaass ) 5l g,late olRisle;l 4 baiges Jlaul
loady ) ailendl 5 ol loz ady) (550l S05 jslaie &
oSas o by plp 50 pad Sid Sl e S
W S i Lyl s LialesT plSia b

G dasgzgasy; S b VeSug)l laaty g,
a3 oo 518 8l o 1) (2B 09,5 ol gl plS
(Smith and Read 2010)

5 0S5 adyy o815 &S (i wile JlalS o
@1480)7)8 (S e el Vbl (i) bl
15 i Sy 5 L ablie > ey Canes
Schwab et ) s s b a(piwwsS) 5 5lups
ale okl g o) alize sla Jule .(al. 1991
JDSE) 0,5 0)lg (Cudadi) G yiyg,d slog,l
(it i 03y (Brae sladS ol
etz B Gemjer Wi S 28l 5 anal
Sl wsls (e gy wims 3 b cou |
gob GRIBl cel oM Jlgte ctS 4 s
5 Shge dio) L3205l Jolb) S SIS G590
Adgl drwgs g ad) &5 Sebioe (o) oS
oRIP ) @lat,g B lEl e ps g Ay,
.(Bagayoko et al. 2000) s go

ool &326 5 JI slossl miy L ladyz,6
CO; g wigds o0 COp Liulidl el laog>go S0 Lawgs
e (gl oS o pH Lals b 5l alol>
4 g 035 e Jolme e SLS 5l hud (g i
&b (Rejali et al. 2013) wilw, 0 oS pae
@B &S 4 Jgl &> 0 0 PH &y YsSius)T glaass 7,8
2 VSl Atz B sladisS cam o)l (Sie
cbaisT 4 Jloys sy el by pH L slasls
as o JSis glads,z B dal, YU pH o (S
olS 5l ke (Clark 1997, Entry et al. 2002)
oy b b3l it sl Shed 4y ol LS oS el
Sy Wl iles ady;z B Ll 4ty o i
Lt 5o bgw o otz B Goanl il 5 (S jon
Olis gy (Tinker 1978) by oo iol38l ;0 dguaS
a4 olS 5l ol b gl 7, B sl e cal ools
5o a8 Ll Jleoplgiedy ol Swsen olié slge
o Al po ST 5l Gy 5 ol o5 (Sag, b
Anet) wb oo (il 238 slge 4y 5L mol58l g pasS
.(@l. 1993

9 o).:.':' 6[&4.:‘\)&) 4.......:) 3).0 5)‘9.;.0 ‘_;l.m;;w)c)ﬁ)o

1. Dark Septate Endophytes



£

G o 1 (S e s sl ele (B 30 ek g pwj9z (g0l IS

G 40 cddoslaiul slediged lasie N Jsux
Table 1. Samples characteristics used in this study

. Soil . . . - Yield
Sample Location pH EC texture Crop rotation Cultivar Applied fertilizers (th)
1 Khoy 8.22 0.09 Sl,ggg]y Squash-Wheat-Potato Desiree No fertilizer -
2 Khoy 8.320.07 Loam Squash-Sunflower- oo No fertilizer 20
Potato
3 Khoy 7.37124 Loam Squash-Potato Agria Complete fertilizer-Urea-Superphosphate-Potash- 35
Poultry manure
4 Khoy 822007 Loam Squash-Potato Agria Complete fertilizer-Urea-Superphosphate-Potash- 35
Poultry manure
5 Khoy 8.17 2.32 Sandy Squash-Potato Agria Complete fertilizer-Urea-Superphosphate-Potash- 35
loam Poultry manure
6 Khoy 8 366 Loam Squash-Potato Agria Complete fertlI|ze|;r-Urea-Superphosphate-Potash- 35
oultry manure
7 Khoy 8.36 0.09 Silt loam Squash-Potato Marfona Manure 25
8 Khoy 8.14 1.7 Loam Squash-Potato Marfona Manure 25
9 Khoy 8.151.52 Slgggny Alfalfa-Squash-Potato Desiree Manure 20
10 Khoy 8.121.42 Slggg]y Squash-Potato Agria Manure 20
11 Khoy 8.151.73 Loam Sunflower-Potato Agria Manure 50
12 Khoy 8.150.05 Loam Sunflower-Potato Agria Manure 20
13 Khoy 8.330.06 Loam Squash-Potato Agria Urea-Superphosphate 15
14 Khoy 8.29 1.26 Ségg]y Wheat-Squash-Potato Desiree Urea-Superphosphate 15
15 Khoy 8.111.26 Loam Alfalfa-Barley-Potato Agria Urea-Superphosphate 15
16 Khoy 8.08 2.38 Slgggny Squash-Wheat-Potato ~ Agria Urea-Superphosphate 15
17 Khoy 8.13 1.6 Slggg]y Alfalfa -Barley-Potato  Agria Urea-Superphosphate 15
18 Showt 8.281.13 Loam Squash-Potato Agria Manure 35
19 Showt 8.25 1.4 Siltloam  'VNeat- Alfalfa- Agria Manure 30
Potato
20 Showt 8.22 1.58 Silt loam Potato-Squash-Potato  Agria Urea-Superphosphate 30
21 Showt 8.19 1.59 Silt loam Squash-Potato-Potato Agria Urea-Superphosphate 30
22 Showt 8.36 0.09 Silt loam Potato-Alfalfa Agria Manure 30
23 Showt 8.3 0.09 Siltloam Alfalfa-Potato-Potato ~ Agria Manure 30
24 Showt 8.250.09 Loam Squash-Squash-Potato Desiree Urea-Manure 30
25 Chaldoran 7.98 0.06 Sandy Fallow-Potato-Potato  Agria Urea-Superphosphate 35
26  Chaldoran 8.2 0.09 S.gg?ny Barley-Potato Agria Manure-Urea-Superphosphate 40
27 Chaldoran 8.19 0.09 Slggg]y Barley-Potato Agria Urea-Superphosphate 40
28  Chaldoran 7.96 1.59 S@gg]y Alfalfa-Potato Agria Free fertilizer 40
29 Chaldoran 8.3 1.79 S|ggg1y Alfalfa-Potato Agria Urea-Superphosphate 20
30 Chaldoran 8.11 1.27 Slggg]y Wheat-Potato Agria Urea-Superphosphate 27
31 Chaldoran 8.15 1.32 Slégg]y Wheat-Potato Agria Urea-Superphosphate 27
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Table 2. The results of laboratory tests in studied samples

Spore DSE Root Spore DSE Root
Sample Location (g/ds) colonization colonization | Sample  Location (g/ds) colonization colonization
¢ (%) (%) ¢ (%) (%)
1 Khoy 8.22 60 11 17 Khoy 44 90 30
2 Khoy 8.32 30 58 18 Showt 100 10 76
3 Khoy 7.37 20 71 19 Showt 101 0 75
4 Khoy 8.22 25 67 20 Showt 48 80 18
5 Khoy 8.17 30 56 21 Showt 83 50 45
6 Khoy 8 0 100 22 Showt 101 0 99
7 Khoy 8.36 5 89 23 Showt 63 0 90
8 Khoy 8.14 20 65 24 Showt 34 50 100
9 Khoy 8.15 20 36 25 Chaldoran 39 10 80
10 Khoy 8.12 60 23 26 Chaldoran 67 50 79
11 Khoy 8.15 10 59 27 Chaldoran 49 44 74
12 Khoy 8.15 10 35 28 Chaldoran 66 25 98
13 Khoy 8.33 90 11 29 Chaldoran 91 80 16
14 Khoy 8.29 11 73 30 Chaldoran 36 80 24
15 Khoy 8.11 0 28 31 Chaldoran 86 80 81
16 Khoy 8.08 0 23 - - - - -

Figure 1. The Structures of arbuscular mycorrhizal fungi in potato stained roots

s GBALy ) (59,0 5 i 33 0,25 8,100 (glacew iy b (Sogll ¥ IS
Figure 2. Dark septate endophytes infection in surface and inside of potato roots
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Figure 3. The effect of crop rotation on spore density per gram of soil
(Columns with the same letters are not significantly different at P < 0.05 according to Duncan’s Multiple Range Test.)

100 -
90
80
70 4

Root colonization (%)

a a
ab
60 ab ab
50
40 1 b
30
20 -
10 4
0 : : : : :

Squash Sunflower

Barley Alfalfa Potato

T LN I L W S RPE P ¢ PSR

(35,05 SSls glassls iz gel wlal 1 0 )0 O Jleisl mhaw ;o (5l pre Dglas oS yitie By, oS T syl sloygiw)
Figure 4. The effect of crop rotation on mycorrhizal colonization (%)
(Columns with the same letters are not significantly different at P < 0.05 according to Duncan’s Multiple Range Test.)
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Figure 5. The relationship between spore density with yield in potato fields
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Figure 6. The relationship between mycorrhizal colonization (%) with yield in potato fields
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Figure 7. The relationship between spore density and mycorrhizal colonization (%)
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ABSTRACT

Arbuscular mycorrhizal fungi (AMF) play an important role in promotion of plant growth as well as
increasing plant tolerant to abiotic and biotic stresses. Because of this, special attention was paid to AMF in
sustainable agriculture. Biotic and abiotic factors can affect the development of the mycorrhizal relationship.
To evaluate the effect of some bio-ecological parameters, on activity of AMF in potato fields, 31 samples of
either bulk or rhizosphere soil were collected from potato field of West Azerbaijan province in August 2013.
In each farm, some detail information about the potato varieties, crop yield, crop rotation program and
applied fertilizers were provided. The population of AMF spores in soil and root colonization (%), EC, PH,
soil texture in each sampled farm were determined. Overall, a positive relation was observed between the
root colonization percentage and density of AMF spore in soil with crop yield. In both monoculture and
potato-legume rotations AMF colonization was improved. The AMF colonization was also affected by
different types of used fertilizers, crop rotation and soil microorganisms.

Keywords: Arbuscular mycorrhizae, colonization, potato, spore density.
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