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Interaction of Mycorrhizal Fungi and Natural Zeolite on Growth, Yield and Mineral
Elements of Strawberry (Aromas Cultivar)
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Table 1. Some physico-chemical peroperties of the experimental soil.
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Characteristics Content
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el Clay Loam
Texture
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pH
(o 2 wos jg08) (sSo Sl Colas o dild 11
Electrical conductivity (ds/m)
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Organic matter (%)
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Cation exchange capacity (cmol Kg?)
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Soluble phosphorus in sodium bicarbonate (mg kg™)
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K (mg kg)
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Mn extractable with DTPA (mg kg™)
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Cu extractable with DTPA (mg kg?)
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Anthocyanin pigment (cyaniding-3-glucoside equivalents, mg/L) = e900K1

A= (A520nm-A 700nm) pH1.0 - (A520nm-A700nm) pH405

MW(molecular weight) = 449.2 g/mol for cyaniding-3-glucoside.

DF = dilution factor established in D; 1 = pathlenght in cm; e = 26900 molar extinction coefficient, in L ' mol-
1, for cyd-3-glu; and

103 = factor for conversion from g to mg.
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Table 2. The interaction effect of mycorrhizal fungus and zeolite on some vegetative characteristics of Aromas
strawberry cultivar.

et sy Smphw Smehson — Ok aha) SOy S—E5 0
Fungus Zeolite) Leaf area Leaf o)lusls  Root  fresh A,
(9/Kg) (cm?) specific  ghootfresn ~ WeIgNt(9) Root  dry
weight  wejght (g) weight (g)
(mg/cm?)
0 142.02a-cf 8.3a-Cc 12.19cd 10.13c 3.68ab
aali 4 122.90c 7.6¢c-e 10.23¢f 9.83c 3.40a-d
Control 8 97.97d 7.0f 6.889 7.70de 2.16f
12 91.68d 9.0a 6.80g 8.39d 2.87de
Syl egeslS 0 142.26a-c 7.3de 13.30bc 11.91b 3.38a-d
G. intraradices 4 127.40b-c 8.6ab 14.01b 9.98c 3.21a-d
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tMean values followed by the same letters in a column are not significantly different at the 5% level of
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Fig.1. The main effect of mycorrhiza fangus on leaf chlorophpyl index in Aromas strawberry cultivar.
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Significant differences** P < 0.01, * P < 0.05, and ns: non-significant
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Table 3. The main effect of mycorrhiza and zeolite on shoot dry weight, plant yield, nitrogen, phosphorus and
zinc uptake in Aromas strawberry cultivar.
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Shoot dry N (mg/gdw) P (mg/gdw) (S
weight (@) Zn(ug/gdw)
sals 2.58Ct 116.12B 31.9C 4.21C 131.97B
Control
ol ugeslS 3.21B 134.20A 34.9B 5.11B 145.25B
G. intraradices
p5lSsg] ugeslS 4.22A 139.63A 73.1A 5.96A 207.50A
G. etunicatum
<dgs;
Zeolite (g/Kg ))
0 3.57B 140.33A 51.1AB 5.34A 157.33B
4 4.05A 125.73B 65.1A 5.71A 211.66A
8 2.82C 110.63C 43.0B 4.04B 140.30B
12 2.92C 143.24A 45.1B 5.28A 137.00B
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+Mean values followed by the same letters in a column are not significantly different at the 5% level of probability
(Duncan’s multiple range test). Significant differences** P < 0.01, * P < 0.05, and ns: non-significant.
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Table 4. The interaction effect of mycorrhizal fungus and zeolite on some fruit characteristics of Aromas
strawberry cultivar.
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Fungus Zeolite ) fruit  TSS(%) Jslxe Total  Anthocyanin Vit ¢ (mg
(g/Kg) weight acidity  (mg/Lcyanidin ascorbic
mean (g) (%)  3-glycosid) acid/100g
fruit tissue
0 10.22de 5.75b-d 0.90d 47.3d 22.16f
aals 4 10.97b-e 5.75b-d 1.00cd 98.8a 26.27f
Control 8 9.76¢ 5.35cd 1.08bc 54.8cd 44.66¢
12 11.32b-d 6.25a-c 1.27a 60.4cd 45.31c
ol ] Gogesls 0 12.23ab 5.62b-d 1.09bc 83.2ab 43.32¢
G. intraradices 4 13.35a 6.55ab 1.20ab 71.1bc 53.61b
8 11.74bc 7.05a 1.09bc 83.6ab 53.74b
12 10.58c-e 5.25d 0.93d 48.00d 24.33f
0 11.38b-d 5.87b-d 1.07bc 66.10b-d 84.74a
23S g5 ogeslS 4 10.78c-e 6.55ab 1.04cd 85.8ab 33.41e
G. etunicatum 8 13.03a 6.47ab 1.14bc 62.4cd 35.26de
12 13.44a 6.10b-d 1.10bc 50.9cd 41.22cd
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+tMean values followed by the same letters in a column are not significantly different at the 5% level of probability
(Duncan’s multiple range test) Significant differences** P < 0.01, * P < 0.05, and ns: non-significant.
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Table 5- The effect of mycorrhizal fungus and zeolite on K, Fe uptakes and root colonization of Aromas strawberry
cultivar.

B Gy 5y e Sk by 05 0 e SSea)onl  (3)0) iy (gl 5lS
Fungus Zeolite ) (S5 (y35 p5 (S )9 Root colonization (%)
(9/Kg) K(mg/gDW) Fe (ug/g DW)
0 150.00bct 145.00b-c 9.47e
aal 4 192.00ab 166.00b 9.73e
8 123.00c 87.70ed 9.81e
Control 12 148.00bc 128.00b-d 10.40e
2] ogasls 0 179.00ab 113.00c-e 56.18d
. : 4 227.00a 161.00b 81.01ab
G.
intraradices 8 209.00a 161.00b 77.33b
12 124.00c 78.40e 89.00a
0 201.00a 151.00bc 66.23c
515 ] ¢ 4 215.00a 265.00a 85.80a
C‘:f o 50:;’;1 # 8 181.00ab 123.00b-d 89.18a
) 12 193.00ab 239.00a 84.21ab
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+Mean values followed by the same letters in a column are not significantly different at the 5% level of probability
(Duncan’s multiple range test. Significant differences** P < 0.01, * P < 0.05, and ns: non-significant
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Soils that have low fertility and calcareous, vegetative and reproductive growth of plants,
including strawberries, are limited in these soils. For this reason, natural minerals such as
zeolite are used to improve the physical and chemical properties of soil. To investigate the
effect of mycorrhiza and zeolite on growth, yield and content of mineral elements of Aromas
strawberry plants, a factorial experiment based on a completely randomized design with 4
replications was performrd in greenhouse in 2012. The first factor consisted of three levels of
mycorrhizal fungi (Glomus intraradices, Glomus etunicatum and without fungi (50 g) and the
second factor included 4 levels of zeolite (0, 4, 8, 12 g kg™ soil). The results showed that the
highest leaf area was noticed after inoculation with G. atonicatum without zeolite with increse
of 8.3% compared to the control. Additinally, the highest root fresh weight (12.83g) and the
percentage of soluble solids (7.05%) related to the treatment of 8 g kg™ zeolite and G.
intraradices. The highest fruit weight was related to the interaction of G. atonicatum and 12 g
kg zeolite in soil (13.44 g). G. atonicatum caused a significant increase of 20.2% and G.
intraradicus increased the yield by 15.7% compared to the control treatment without fungus
application. The highest total potassium uptake was found after application of 4 g kg™ zeolite
and G. intraradicus. The highest rate of root colonization was recorded in the treatment of 8 g
kg? zeolite and G. atonicatum. In general, 4 g kg zeolite in soil and 50 g G. atonicatum had
the greatest effect on strawberry yield and the other measured properties.

Keywords: Calcareous soils, Glomus atonicatum, Mineral element uptake, Strawberry,
Zeolite.



