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Table 1- Variance analysis of the effects of fungi, nutrient solution and time on leachate pH of tomato and

sorghum
pH

MS of leachate pHSources of variation
df

tomato sorghum
Replication 2 *0.02 0.00ns

Fungi 2 *0.02 **0.21
Nutrient solution 2 **0.03 **0.08

 × Nutrient solution×Fungi 4 *0.02 0.02ns

Time 2 **0.17 **0.24
 × Fungi×Time 4 **0.02 **0.16

 × Nutrient solution×Time 4 0.00ns 0.01ns

 ×× Fungi× Nutrient solution×Time 8 0.01ns 0.03ns

Error 52 0.01 0.01
( % ) Coefficient of Variation (%) 0.92 1.48

ns***51 . .45
6585 ..

ns, * and ** indicate non-significant and significant at (p<0.05) and (p<0.01) respectively. Fungi treatments include control, Glomus
etunicatum and Glomus intraradices. Time treatments include 45, 65 and 85 days after sowing. Nutrient solution treatments include
Rorison’s nutrient solution with zero, half and full strength of micronutrients.
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Fig. 3- Effect of time from sowing (day) on pH of tomato leachate

2 -pH
Table 2- Effect of species of arbuscular mycorrhizal fungi and micronutrient levels on leachate pH of tomato

ControlG. etunicatumG. intraradices
C07.86bc7.90abc7.88bc

C0.57.96a7.97a7.83c
C17.92ab7.97a7.96a

C0C0.5C1

.
5.

C0,  C0.5 and  C1 indicate Rorison’s nutrient solution with zero, half and full
strength of micronutrients respectively. Means in each column and row,
followed by similar letter(s) are not significantly different at 5% probability
level, using Duncan's Multiple Range Test.

3-pH
Table 3- Effect of species of arbuscular mycorrhizal fungi and time on leachate pH of tomato

ControlG. etunicatumG. intraradices
7.86cd8.00a7.90bc4545 days after sowing

7.86cd7.84cd7.80d6565 days after sowing

8.02a7.99a7.97ab8585 days after sowing
5

.
Means in each column and row, followed by similar letter(s) are not significantly different at 5% probability level,
using Duncan's Multiple Range Test.
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Fig. 5- Effect of micronutrient levels on pH of sorghum leachate.
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Fig. 6- Effect of time from sowing (day) on pH of sorghum leachate.
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4 (pH
Table 4- Effect of species of arbuscular mycorrhizal fungi and time on leachate pH of sorghum

ControlG. etunicatumG. intraradices
8.02a8.04a7.98a4545 days after sowing

8.10a7.80b7.63c6565 days after sowing

7.99a8.03a7.98a8585 days after sowing
5

.
Means in each column and row, followed by similar letter are not significantly different at 5% probability level, using
Duncan's Multiple Range Test.
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ABSTRACT
Colonization of roots with arbuscular mycorrhizal fungi (AMF) often improves micronutrients uptake
by most of the plants. Measurement of pH in mycorrhizae leachates is an evidence for acidification or
alkalinization of rhizosphere and hyphosphere. Leachate pH is very important factor for assessment of
micronutrient uptake by AMF. This experiment was laid out in factorial complete randomized block
design with three replications. The first factor consists of arbuscular mycorrhizal fungi with Glomus
etunicatum and Glomus intraradices species and control, the second factor was Rorison’s nutrient
solution with zero, half and full strength of micronutrients, and the third factor was time of
measurement of leachates pH that was include 45, 65 and 85 days after sowing. Tomato (Lycopersicon
esculentum Miller)  and  sorghum (Sorghum bicolor L.) plants were grown in sterile perlite and were
inoculated with either Glomus etunicatum or G. intraradices, while the control set was left un-
inoculated. Rorison's nutrient solution with three levels of 0, half and full strength of micronutrients
was applied to the pots during vegetative growth period. The pH of leachates Measured at 45, 65 and
85 days after sowing (DAS). Results show that, colonization of sorghum roots by G. etunicatum and
G. intraradices fungi were 43 and 37%, respectively. On the contrary of sorghum plants, the
mycorrhizal symbiosis was not observed in tomato plants. The pH of leachates was lower in
mycorrhizal than non-mycorrhizal plants. G. intraradices were  efficient  than G. etunicatum in this
respect. The reduction in leachate pH was induced at 0 levels of the micronutrients. 65 DAS, leachates
had minimum amount of pH. In all of treatments, pH of leachates were higher than 7.6. It seems that,
the main agent of this phenomenon is nitrate nutrition of plants, because nitrate is the most source of N
in Rorison’s nutrient solution.

Keywords: Glomus etunicatum, Glomus intraradices, micronutrient, leachate pH of plants
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