Iranian Journal of Field Crops Research

Vol. 13, No. 3, Fall. 2015, p. 471-484 ird

o kS 3 Shos (51521 55 Kot p (GlOMUS SPP.) 13,550 7,6 G

ol cwiS L3l o (Triticumaestivum)

WL Yo, \ )
Gl P dngeans — Eb S cwgs — o dilow
VWAVNY/ A 3l 5 b

AA\ZARVA SN ArC

Olpl =) Gl hy 4yl
FYA-FAF .o AFAYF 30l ¥ o led OY ul

LEVCCS

o ol e ST bl s 3 0aiiSgiom0 Jols S, s JLocis Sl 3 ol o (35 j5 s 0 o S nlS & gl

o puiS ol 3 Slae (il g 0,Slae 15255 (slag ) 5T w2 psliatods sl Codl Bl 155 (slag )6 2,18 2ile Cilio (sl it
Pl S5 a3 (s JolS slacSl o 8 55 g6 Sl 0ty pnl ol g elly (Sl IS 55 SIS ol
Gred S (EC VS m) aias Ul o jlagy o (ol ce) ol (g9 Juls (ol jgi56 Jl aings jlee o ol (slaygSTo
5 Joyil S ol S5y guaslsuly il 5516 93 5 (BC =A dS ™) S ol yod aies Ul g s olpons 65005 ST (EC =\/¥-¥ dS m")
4565 4w byl 5. geosporum G. intraradices Glomusmosseae 4555 aw b 15,580 (slag,B b pdli ;5856 o |yl S5
Ol sl 4o 5l g (Swy alsyo 13 3)Skos 5 3Shos (slipl jad Jlasl (28 Sbe)S 3 L)eSlh g0 ()8 5 )le) dals 5 2 )6
= g ol el alis )3 4l sl g ady amwl 309l Mo yd (g9 Jlasl a8 3l Lt ol el Jocds (6 pS0jlul (255 dlsye 4>
3925 g 55 S o s el Lo S0 15> o 85 oyl S5 o udlis (5ybine 51 2,Slas sl o3 5 3,Skas
e 53 9 039 selcadbon 131050 )8 4365 aw b el s 5,Shas clinl g3, Sas 3 (613 dme Ol o Ay gml 59l Mo yd il 38l
3y Sas b ixe il 8l w9 b sdaliie ol )0 (Siunly 1o 3 W BV 5 el i50lS 0o 3 YY U104 Sks jobods oz )18 il (gl jlos
B 5 (£ LiiSed p dig 50 dliw My oay d)Sles (glinl olod )D (yamwljuislS Ao yd yr 0gMe LA dWigr 0 Aild i g dliaw Dl il
Moy 5 i > 0l S 5 5 A 1 ysSee 2B 5 1o pmalinl ol SiSam e 3, Slos (slipl o 05 b ine 5o

bl 2gg wild 3, Slos g wgr 5 ild dlaad clis Sus b ol 06lS” Mo pd o (610 Gxe 5 o (Siaanso Wb H13 xe yguml 55018

ilp0Sen (Sianly (og SbogyB «5y9b iy (yomwl figlS oy 16T (SR g

b 45 3950 4 (MD)' il j9-Sen (Simly o 4
& Glav b ol5yeSe (gaiedgw lgieas (YAYA) Gerdemann
Plady Lo oy Slas toyide (2lisSes Cundy 4 i olS
Ortas, ) 59 o 485 S 0 Mg (g judols (olb pdaw S
(Triticumaestivum) su5 ol5,0%e (Swly il331 (2012
Abdel-) couwl oy bl & (gy9d i bulypd 5o 15,650 4
3ySles 3 p site y5b 698 i (Fattah & Asrar, 2012
olS &S Glaj 9 2)> ol (Sofglen b (sl el )l 1503 g 0395 o
Whso LS olS 2 (6)9 (ke Ol Sl 39 il I )95e ) L
L olasSLs 3 oai pll wlivlejl (El-Amri et al., 2013)

4- Mycorrhizal Dependency (MD)
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Table 1- Soil physical and chemical properties in 0-30 cm depth
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Table 2- Chemical properties of irrigation water
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1- Gridline intercept method
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Figure 1- Effect of salinity on percent of wheat root colonization under soil sterilization
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Table 5- Mean comparisons of interaction effect of salinity stress and mycorrhizal fungi on root colonization and some yield
component of wheat

R _ Al y ygawl 3uigls’ Al yd &l &gy yd &ild &y 15 39
Lows =8 s o : . 7 . .
.‘5.’5” e & _‘5 _95 Root colonization  Grain per spike  Grain per plant  Thousand grains weight

Salinity treatment Fungi species () (Number) (Number) )

G. mosseae 38.16 35.66 63.04 26.98

. G. intraradices 26.00 33.33 54.27 30.59

e & G. geosporum 27.83 30.50 50.04 33.33
(Water purification) B 455 dw S 5 45.83 30.83 53.33 29.69
sl 19.16 32.33 51.58 28.77

G. mosseae 37.50 31.0 54.27 30.53

o G. intraradices 24.33 32.83 57.56 28.04

S G. geosporum 26.83 33.16 56.35 30.14
(Urban water) OB 45 dw S 5 4233 30.83 51.04 31.55

Jals 22.33 32.83 51.79 28.70

G. mosseae 19.50 31.50 48.13 30.40

) G. intraradices 13.16 31.33 46.83 30.44

Seas olyon (6,45 G. geosporum 32.67 33.16 49.73 27.99

(Urban water with salt)  z6 458 4w S 5 30.50 30.16 44.54 27.54
Jals 14.83 29.50 41.46 2.32

G. mosseae 10.83 30.16 45.81 32.31

i G. intraradices 4.83 30.00 45.04 31.74

Sas ol ahial ol G. geosporum 9.00 31.66 52.19 29.56

(Water purification with salt) = 2,55 &5 4w <S5 9.66 31.50 48.67 28.18
Aals 3.83 32.66 47.65 26.51

LSD 5.71 2.02 4.05 3.01

Wl S5 b s ixe MBS ao)d Va3 gty pd dliie gy gy (ola 1 SSle
Different letters in each column indicate significant differences for means from three replicates at the 1% probability according to
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Table 6- Mean comparisons of interaction effect soil sterilization and mycorrhizae fungi on percent of colonization and yield
component of wheat

. Al y Gygawl gl Ay 4> dliw Al 3 4y .
S - . | - H ) ! P % % J
i:l ;:,;‘if;g: Fucr.l)liss“e’scies Root colonization Spike per plant Grain per spike Harvg)s/’:))lndex
grsp (X) (Number per plant)  (Number per plant)
G. mosseae 25.66 1.75 30.33 28.08
G. intraradices 4.75 1.60 31.75 29.41
Sterile J; y! G. geosporum 20.16 1.62 32.08 27.75
Mixture of species 25.00 1.61 30.50 2791
Control 0.0 1.47 32.58 31.00
G. mosseae 27.33 1.59 33.83 28.25
G. intraradices 29.41 1.61 32.00 29.25
Non-Sterile Jyulpe G, geosporum 29.08 1.65 31.91 28.16
Mixture of species 39.16 1.62 31.16 27.58
Control 8.30 1.56 31.08 28.08
LSD 4.04 0.078 1.428 0.013

W)l )SuSG b b e BB o pd V raw 50 (g p 0 ailiie Bg e gl b Sle
Different letters in each column indicate significant differences for means from three replicates at the 1% probability according to
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Table 7- Correlation coefficient between measured traits in AMF inoculated wheat under salinity stress in both sterile and

non-sterile
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Introduction

Decrease in water quality affected by salinization of the water resources due to the drought is one of the
limiting factors of plant production. Using mycorrhizal fungi is an important approach to deal with damaging
effects during stress conditions. The symbiosis of arbuscular mycorrhiza (AM) with the host plant and hence, the
production of a very extensive network of hypha, enhances nutrient acquisition and improves water uptake in the
host plant. The specialized network of hypha raises the uptake and translocation of nutrients to the plant, whereas
it inhibits high uptake of Na and Cl and their transport to plant shoots compared with plant roots. Hence, AM can
alleviate the stress of salinity on plant growth and increases their tolerance to the stresses.

Materials and Methods

In order to evaluate the influence of mycorrhizal fungi on yield and yield components of wheat, a greenhouse
experiment was conducted in research farm of Shahid Chamran Ahvaz University. Experimental design was a
randomized complete block design arranged in split factorial with three replications. The factors were water
salinity (water quality) including filtered water (EC < 1 dS m™), tap water (EC = 1/7-3 ds m™"), tap water plus
NaCl and filtered water plus NaCl (EC = 8 ds m™). Soil sterilization included sterilized and non-sterilized soil
and mycorrhizal inoculation were in five levels (non-inoculated, inoculated with Glomusmosseae, G.

intraradices, G. geosporum and mixture of them). Yield and yield components were measured at crop maturity
and colonization percentage of root was determined at flowering stage. Root colonization by AM was
determined through preparing root samples at 1 g in each experimental unit, and roots were stained using the
Gridline- Intersect Method. The harvest index and mycorrhizal dependency were also measured. Salinity levels
determined approximate the threshold of wheat —tolerate- salinity before the results would rather reflect saline
stress on mycorrhizal symbiosis than on wheat plants.

Results and Discussion

The results showed that salinity decreased colonization percentage and grain number per spike but it did not
affect yield and yield components significantly. In non- inoculated soil, the formed mycorrhizal symbiosis by
indigenous fungi improved colonization percentage, while it did not result in significant differences of the yield
and its components. The inoculation with mycorrhiza fungi was successful. Mycorrhizal colonization rates of 15-
32% and mycorrhizal dependency rates of 7-13% were observed in the inoculated treatments, and this effect led
to significantly higher grain yield, spike number and grain number per plant in compare with control.
Furthermore, there was a significant interaction on colonization percentage and whole yield components between
AMF inoculation and salinity except for spike number. Spike per plant, grain number per spike and colonization
percentage affected by mycorrhizal inoculation in interaction with soil sterilization. Colonization percentage was
positively correlated with spike number, grain number per plant and grain yield (significant at a=1%).

Conclusions

Enhanced yield under all mycorrhizal treatments related to higher grain number per plant, whereas there was
no significant difference between these treatments for grain weight. Although the colonization levels of
individual mycorrhizal treatments were generally lower, the fostering of grain yield was even strongly more
pronounced than with mixed mycorrhizal treat (significant at a=1%). Effects of salinity and soil sterilization
varied depending on the species of fungi and water quality. In comparison with other mycorrhizal treatment, G.
geosporum showed higher salt tolerant relatively on display of superior colonization percentage and grain
number per plant in salinity with tap water; and the colonization percentage by G. mosseae was not affected by
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soil indigenous fungi. The results showed that salinity decreased colonization percentage of inoculated
mycorrhiza besides indigenous fungi, whereas mycorrhizal dependency was not influenced by salinity levels.
Mycorrhizal dependency would probably provide a more consistent basis for the relative benefit provided by
mycorrhiza at the saline condition than the colonization percentage. Reductions of the mycorrhizal dependency
to wheat plants caused by increasing soil water or nutrient availability however enhancement of plant growth
have been indicated especially when mycorrhizal wheat plants exposed to saline stress.

Keywords: Indigenous fungi, Mycorrhizal dependency, Root colonization percentage, Salinity



