Iranian Journal of Horticultural Science Sl SLEL
Vol 48, No 4, Winter 2018 (855-873) O P"Lc
DOI: 10.22059/ijhs.2018.202831.969 ADO-AYY 2) \YAF ol oF 6,Llos (FA 590

D5 e sl Sboniion 9 K580 1 ( 99y SBT3 9 4di sz B Z B i job WU
(S i Bl gl 3O (S e g

T S i ee 9 " oliil Lo yecme s T 0315 53 Sl ¢ Bl el
by (OIS oKl (g5 5lES p ke Sl kil 5 (25 ol (s gmdils Y )

OYRONVIYY 15 pdy )6 = AFAEANY/YY icdly o o ,0)

o>

- 4

mosseae 5 Glomus fasiculatum clarum Glomus) 15,55 b 42s,7,6 )6 85 aw g, 31 b5, sk
Lolium ) dludr psdd slawl S (Sns » (B3 Sabb Ao, ¥e 500 (A ash) mhu 4w L) (K25 25 5 (Glomus
«(Agropyron elongatum) & 5,81 5 (Festuca aurandiancea) kbl S s (Poa pratensis) dlwa> i (perenne
@B A3 el Il sl SIS 51 sslinnl b GLE 55 Sslar JolS Sl b B s JsSE O pen bS]
B bl g 1) deo)s S 5 e 658 L dlosir pad ) ol 515wy ($3Le(AS) &8 5 do s o by 3l DL
B9 S (S et 5wl S g dledir pad ) A, b g8 G5 e p SleaS o ys zdls pa NS
T go g p 5V 5Kemd oz, .28l ol dlakiz T 5 05 ms ST ko) b p sV sSnd 5 paNS (&8 (5luaS 5 Ao
Sl 8 sty (51 Ao 53 YA 51 S (55 el o YL 55 1 BT L o job b ol 5 5 s a5 55,18 5 (s AS) 4 o
A b G jon ol £ o | da (5300l 5 g St S 5 S O o sl se i T go b e e
AU s mper 4 bl s das S8 1) ey (K25 55 s S ol iy g ob paemays Axdls g6 gl S

sy ogline 25 cou gla el B 0f il glaai S

AJLA-\—‘: f}:.‘j-‘ ‘u—:y}lf gls‘,.‘.‘...;‘iﬁ‘ g()}ﬁ.;‘gjﬂ I&Mél&bj’j

Effect of mycorrhiza fungi on morphological, physiological and biochemical
characteristics of four cool Season grass genera under drought stress conditions
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ABSTRACT

In order to evaluate three species of mycorrhizal fungi (Glomus clarum, Glomus fasiculatum and Glomus mosseae)
and drought stress (80, 55 and 30 percent of field capacity) on characteristics of grass genera, Lolium perenne, Poa
pratensis, Festuca aurandiancea and Agropyron elongatum, a factorial experiment based on randomized complete
block design was carried out in the greenhouse using a cylindrical pots. According to the results, Lolium showed the
highest root colonization with G. mosseae while Poa showed the lowest colonization with G. clarum. Drought stress
reduced the root colonization of Festuca and Lolium in all mycorrhizal treatments, but increased the root colonization
of Agropyron and Poa with G. clarum and G. fasiculatum. At highest level of stress, G. fasiculatum and G. mosseae
increased the chlorophyll and carotenoid contents of grass genera, more than 38 percent. Grasses symbiotic with G.
mosseae showed the highest relative water content and lowest electrolyte leakage and malondialdehyde content
compared to grasses symbiotic with other species of mycorrhizae. In general, mycorrhizal fungi could reduce the
adverse effects of drought stress on grass characteristics, but the tendency to symbiosis and that’s influence on the
grass genera under stress, were different.
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Table 1. Some physical and chemical properties of the soil used in this study

Bulk density Texture Cla Silt Sand K(ava) P (ava) Total N Organic carbon H Ec
(g/em’) (%) (%) (%)  (ppm) (ppm) (%) (%) PR (dsim)
1.33 Sandy loam 10 14 76 56 6.4 0.053 0.27 7.3 0.39
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Figure 1. Interaction between mycorrhizal fungi species and drought stress (% FC) on shoot fresh weight of grasses.
Bars with the same letters are not significantly different at 5 % probability level using Duncan test.
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Figure 2. Interaction between the grass genera and mycorrhizal fungi species on leaf number (A), the interaction of

grass species and drought stress (% FC) on leaf number (B). Bars with the same letters are not significantly different
at 5 % probability level using Duncan test.
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Figure 3. Interaction between the grass genera and drought stress (% FC) on relative water content (RWC) of grass
leaves. Bars with the same letters are not significantly different at 5 % probability level using Duncan test.
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Figure 4. The effect of mycorrhizal fungi species on relative water content (RWC) of grass leaf. Bars with the same
letters are not significantly different at 5 % probability level using Duncan test.

40
b ab ab a
) . . . l
0

G. mosseae G. fasiculatum G. clarum Non -fungi

EL (%)

do 0 IN JLo.‘Z:-‘ a.}a.u 5o J,..M..o L;L:b;éy L5‘|)|.> LSL‘”QBS*‘ L5'9" (SRR Lglr:\..;‘;.l)é)lé 61.@@)13 LQLQAJ; ,..IL 0 sz;

Al o pme BB Sl Qj,oﬂ
Figure 5. The effect of mycorrhizal fungi species on electrolyte leakage (EL). Bars with the same letters are not
significantly different at 5 % probability level using Duncan test.
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Figure 6. Interaction between the grass genera and drought stress (% FC) on electrolyte leakage (EL). Bars with the
same letters are not significantly different at 5 % probability level using Duncan test.
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Figure 7. Interaction between mycorrhizal fungi species and drought stress (% FC) on chlorophyll a, chlorophyll b and
carotenoid of grass leaf. Bars with the same letters are not significantly different at 5% probability level using Duncan test.
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Figure 8. Interaction between mycorrhizal fungi species and drought stress (% FC) on Malondialdehyde content of
grass leaf. Bars with the same letters are not significantly different at 5% probability level using Duncan test.
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Figure 9. Interaction between grass genera and drought stress (% FC) on Malondialdehyde content of grass leaf. Bars
with the same letters are not significantly different at 5% probability level using Duncan test.
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Table 2. Interaction between the grass genera and mycorrhizal fungi species on chlorophyll a, chlorophyll b,
carotenoid, shoot dry and fresh weight and ratio of dry to fresh weight

Turfgrass Mycorrhizae Chla Chlb Carotenoid Shoot fresh  Shoot dry Dry to fresh
genera (mgg*FW)  (mgg*FwW)  (mgg®FW)  weight(g) weight(g) weight ratio (%)

5. clarum 1.165 ab 0.467 abcd 0.191 bc 0.038 ij 0.013 ef 36.68 abc

Agropyron 5. fasiculatum 1.230 a 0.502 ab 0.199 ab 0.044 hi 0.014 def 36.08 abc
5. mosseae 1.176 ab 0.471 abc 0.191 bc 0.036 ij 0.013 ef 3981 a

Jon- fungi 1.090 ab 0.442 abcd 0.172 cd 0.032 j 0.011 f 37.17 abc

5. clarum 1.132 ab 0.466 abcd 0.201 ab 0.073 de 0.025 bc 37.72 abc

Festuca 5. fasiculatum 1.254 a 0.518 a 0.218 a 0.077 cd 0.027 b 39.07 ab
5. mosseae 1.016 bc 0.417 abcd 0.188 bc 0.077 cd 0.024 bc 34.74 cd

Jon- fungi 0.876 cd 0.357 e 0.162 d 0.070 def 0.022 ¢ 36.12 abc

5. clarum 0.838 cd 0.390 cde 0.181 bed 0.060 fg 0.018 d 31.36 de

Lolium 5. fasiculatum 0.879 cd 0.403 bcde 0.191 bc 0.071 def 0.018 d 26.99 f
5. mosseae 0.770 d 0.356 € 0.181 bcd 0.063 efg 0.016 de 28.68 ef

Jon- fungi 0.823 cd 0.370 de 0.177 bed 0.054 gh 0.015 def 29.90 ef

5. clarum 1.192 ab 0.501 ab 0.184 bcd 0.085 bc 0.026 b 35.50 bc

Poa 5. fasiculatum 1.097 ab 0.440 abcd 0.181 bcd 0.106 a 0.035 a 36.41 abc

5. mosseae 1.180 ab 0.505 a 0.177 bed 0.095 b 0.032 a 36.53 abc

Jon- fungi 125 a 051 a 0.192 bc 0.091 b 0.028 b 35.11 bed

Means in each column, values followed by same letters are not significantly different according to the Duncan test at P = 0.05.
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Table 3. Interaction between the grass genera and drought stress (% FC) on chlorophyll a, chlorophyll b, carotenoid,
shoot fresh and dry weight and ratio of dry to fresh weight

Turfgrass Drought Chla Chlb Carotenoid Shoot fresh Shoot dry Dry to fresh
genus stress (mgg*FW) (mgg'FwW) (mgg*Fw) weight (g) weight (g)  weight ratio (%)

30% FC 1.350 b 0.549 b 0.223 a 0.022 f 0.010 h 45.80 a

Agropyron 55 % FC 1.196 bcd 0.499 bc 0.192 cd 0.027 f 0.011 h 39.77 b
80 % FC 0.949 efg 0.363 d 0.149 ¢ 0.064 d 0.017 fg 26.74 e

30% FC 1.205 bc 0.498 bc 0.221 a 0.044 e 0.021 de 47.48 a

Festuca 55 % FC 1.044 cde 0.442 cd 0.201 bc 0.063 d 0.024 cd 38.24 bc
80 % FC 0.960 ef 0.379 d 0.155 fg 0.117 b 0.029 b 25.02 ef

30% FC 0.786 ¢ 0.374 d 0.172 ef 0.041 e 0.015 ¢ 3521l ¢

Lolium 55% FC 0.832 fg 0.383 d 0.210 abc 0.058 d 0.017 fg 3047 d
80 % FC 0.865 fg 0.382 d 0.166 efg 0.086 ¢ 0.019 ef 22.02 f

30% FC 1.506 a 0.650 a 0.219 ab 0.057 d 0.026 bc 45.61 a

Poa 55 % FC 1.038 de 0.425 cd 0.180 de 0.067 d 0.026 bc 37.76 bc
80 % FC 0.996 ef 0.390 d 0.152 g 0.158 a 0.038 a 24.28 ef

Means in each column, values followed by same letters are not significantly different according to the Duncan test at P = 0.05.
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