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Effect of arbuscular mycorrhizal (Glomus mosseae) on the uptake and distribution
of elements (P, K, Ca, Mg, Na, CI, Cu and Zn) in Pistachio seedlings ‘Sarakhs’,
‘Abareghi’ and ‘Bane Baqi’ (P. eurycarpa x P. mutica) in salinity conditions

Masoud Fattahi', Mohammad Hossein Shamshiri?” and Shirin Naslolahpourmoghadam®
1, 2. M.Sc. Student and Associate Professor, Vali-e-Asr University of Rafsanjan, Rafsanjan, Iran
(Received: Jun. 8, 2015 - Accepted: Nov. 25, 2015)

ABSTRACT

This study was planed to determine the effect of arbuscular mycorrhiza (G. mosseae) symbiosis and three pistachio
rootstocks of ‘Sarakhs’, ‘Abareqi’ and ‘Bane Baqi’ on elements uptake and distribution under salt stress. A greenhouse
experiment was conducted as factorial with three factors of mycorrhizae by two levels (with or without mycorrhizae),
saltiness of irrigation water by four levels (EC of 0.5, 5 10 and 15 dS.m-1) and rootstock by three levels (Sarakhs, Abareghi
and Bane Baqi). Different levels of salt stress caused reduction in mycorrhizal colonization as well as elements uptake in all
rootstocks while Na* and CI” accumulation in shoot and roots were increased as the effect of salt stress intensity. Elements
distribution was affected by arbuscular mycorrhizal fungi as their accumulation (P, K, Na, Cl) were lower in roots than
shoot. Mycorrhizal plants had higher concentrations of P, K, Ca and Zn and lower of Na and CI in comparison to non-
mycorrhizal plants. Symbiosis relations of pistachio rootstocks with arbuscular mycorrhizal fungus led to increase salt stress
resistance, which can be attributed, at least partially, to improve uptake of some low mobile elements like P and Zn and
better osmosis regulation. Bane Bagi had lower content of Na and Cl in shoot and roots in comparison with two other which
can be reason for its more resistance to salt stress.
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Table 1. Physical and chemical characteristics the soil

use
Property Amount
Clay % 15.2
Silt % 14.6
Sand % 7.02
Class structure Sandy loam
PH 7.2
The electrical conductivity (dS/m) 1.7
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Figure 1. Effect of Irrigation water Salinity on the basis of the electrical conductivity (0.5, 5, 10 and 15 dS m), on
percentage of mycorrhizal symbiosis in rootstocks Sarakhs (S), Bane Baghi (B) and Abareghi (A).
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Table 2. ANOVA of shoots and roots elements of pistachio seedlings

Shoot Mean Square

S.0.V. df Na Cl P K Ca Mg Zn Cu Fe
Cultivar 2 84.89 13.55 0.26"  74.95 1.087 1.837 0.131° 0.0001" 0.002
Mycorrhizal 1 110.747  14.047 1947 956~ 0.647 1.107 0.0147 0.0001" 0.001"™
Cultivar*Mycorrhizal 2 6737 307" 010° 295® 057 045" 0.020° 0.0001" 0.003"
Salinity 3 8477.097 259567 7.047 104.677 1137 4.927 0.3337 0.0001" 0.036"
Cultivar*Salinity 6 65.97" 6.94™ 028" 69.087 1.03" 1517 0.0477 0.0001" 0.005~
Mycorrhizal*Salinity 3 91.28"™ 453" 0527 150" 0.16™ 054™ 0327 0.0001" 0.001"™
Cultivar*Mycorrhizal*Salinity 6 11.94™ 2.96™ 0.31™ 1.37® 0.82™ 0.72® 0.247 0.0001" 0.007"
Error 48 113.32 44.25 1.80 29.83 457  4.06 0.33 0.0001 0.011
C.V. (%) 9.32 9.77 15.48 8.61 10.55 18.68 14.58 15.50 15.97
iy sloJlgls &y 5 0 )Ll slayaie Guilyly &35 Y Jgao aslol
Continued table 2. ANOVA of shoots and roots elements of pistachio seedlings
Root Mean Square
Sources of changes Na Cl P K Ca Mg Zn Cu
Cultivar 491.49 2.350" 148" 2.38™ 045" 0.24° 0.001 0.0001™
Mycorrhizal 214197 13.0147 0417 2477 2327 0707 0.001” 0.0001"
Cultivar*Mycorrhizal 238.927  4.024™ 0.03™ 0.90™ 1.327 0.10™ 0.0001™ 0.0001
Salinity 1067547 126.36 6.687 29.70T 4.217 3.717 0.003”  0.001”

499.80" 2.645™ 0.66° 1.36™ 0.68™ 0.4™ 0.0001" 0.0001"
182.797  7.904" 043" 0.26™ 0.29™ 0.14™ 0.0001™ 0.0001"
Cultivar*Mycorrhizal*Salinity 198.087 4.973™ 0.10® 0.21™ 0.74™ 0.957 0.00001"™ 0.0001™
Error 26.32 47.19 231 2284 408 257 0.0001 0.0001
C.V. (%) 7.89 1470 16.62 10.22 13.34 1458 17.11 15.50

Cultivar*Salinity
Myecorrhizal*Salinity

o
DoOwWoOwNEN &

ns, *, **: Non-significant differences and significantly differences on 5% and 1% probability level, respictevely.
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Figure 2. Effect of Irrigation water Salinity on the basis of the electrical conductivity (0.5, 5, 10 and 15 dS m),

Mycorrhizal (M: with mycorrhizal and NM: without inoculation) and rootstock (S: Sarakhs, B: Bane Baghi, A:
Abareghi) on Na concentration of roots and shoots.
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Figure 3. Effect of Irrigation water Salinity on the basis of the electrical conductivity (0.5, 5, 10 and 15 dS m),
Mycorrhizal (M: with mycorrhizal and NM: without inoculation) and rootstock (S: Sarakhs, B: Bane Baghi, A:
Abareghi) on CI concentration of roots and shoots.
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Figure 4. Effect of Irrigation water Salinity on the basis of the electrical conductivity (0.5, 5, 10 and 15 dS m),

Mycorrhizal (M: with mycorrhizal and NM: without inoculation) and rootstock (S: Sarakhs, B: Bane Baghi, A:
Abareghi) on P concentration of roots and shoots.
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Figure 5. Effect of Irrigation water Salinity on the basis of the electrical conductivity (0.5, 5, 10 and 15 dS m),
Mycorrhizal (M: with mycorrhizal and NM: without inoculation) and rootstock (S: Sarakhs, B: Bane Baghi, A:

Abareghi) on K concentration of roots and shoots.
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Figure 6. Effect of Irrigation water Salinity on the basis of the electrical conductivity (0.5, 5, 10 and 15 dS m),

Myecorrhizal (M: with mycorrhizal and NM: without inoculation) and rootstock (S: Sarakhs, B: Bane Baghi, A:
Abareghi) on Na/K concentration of roots and shoots.
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Figure 7. Effect of Irrigation water Salinity on the basis of the electrical conductivity (0.5, 5, 10 and 15 dS m),
Mycorrhizal (M: with mycorrhizal and NM: without inoculation) and rootstock (S: Sarakhs, B: Bane Baghi, A:

Abareghi) on Ca concentration of roots and shoots.
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Figure 8. Effect of Irrigation water Salinity on the basis of the electrical conductivity (5/0, 5, 10 and 15 dS m),
Mycorrhizal (M: with mycorrhizal and NM: without inoculation) and rootstock (S: Sarakhs, B: Bane Baghi, A:

Abareghi) on Mg concentration of roots and shoots.
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Table 3. The effect of mycorrhizal treatments (M: with mycorrhiza and NM: without mycorrhiza) on the
concentration of Cl, K, Mg and Ca (mgg™) of shoots and K and Zn (mgg™) of root

. Root
Mycorrhizal a Mg Ca K 7
Without Mycorrhizal 10.27° 478" 1.52° 2.58° 6.65° 0.013°
With mycorrhizal 9.38" 9.52 1.77° 2.78 6.94° 0.016°
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Figure 9. Effect of Irrigation water Salinity on the basis of the electrical conductivity (0.5, 5, 10 and 15 dS m),

Mycorrhizal (M: with mycorrhizal and NM: without inoculation) and rootstock (S: Sarakhs, B: Bane Baghi, A:
Abareghi) on Mg concentration of roots and shoots and Cu of roots.
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mycorrhizal symbiosis (NM), Sarakhs (S), Bane Baghi (B) and Abareghi (A) Pistachio in irrigation water salinity
(5.0, 5, 10 and 15 dS m).
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