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Table 1- Effect of species composition on Urease activity (ngNgh™)
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oyl w3l e

0.013 3 18.71° 41.70° 26.20% 42.78° T
Urease activity
S e

0.382 3 44.20° 41.71° 41.37° 44.00° b L

Soil humidity%
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Different letters showed significant difference in each row (p<0.05).
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Table 2- Effect of sampling depth on Urease activity (ngNg™h™) (effect of root with other primary
factors on rhizosphere)
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Control treatment*  Mixed treatment* Maple treatment Oak treatment Soil depth
* o lw V0
10.28 24.89° 19.61° 32.29° i
15cm
. 2o gl Yo
22.56 16.33 11.91° 31.97° T
30cm
2o s O
21.87 63.70° 33.71° 45.54° T
50cm
o e o o il VO
15.57 60.03° 52.39° 55.40° T
75cm**
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* Because of the lack of sufficient repetition, mean comparison wasn't possible.
** Comparison of urease activity with corresponding amount of control was significant (p<0.05).
Different letters showed significant difference in each column (p<0.05).
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Table 3- Effect of sampling depth on Urease efficiency (ngNg™h™) (only effect of seedlings (root)
without other primary factors on rhizosphere)
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ool VO
14.61° 9.33° 22.01° T
15cm
* el T
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- Sl O
41.82° 11.84° 23.67° T
50cm
o ole VO
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* Because of the lack of sufficient repetition, mean comparison wasn't possible.
** Comparison of urease efficiency with corresponding amount of control was significant (p<0.05).
Different letters showed significant difference in each column (p<0.05).
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Table 4- Effect of distance of collar seedlings on urease activity (ngNg*h™)
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Control - Mixed treatment  Maple treatment ~ Oak treatment Distance fr_o m collar
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L) e sl
31.26* 29.33% 30.97% 33.77% (B e et
Ocm (0ak)
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* Because of the lack of sufficient repetition, mean comparison wasn't possible.
Different letters showed significant difference in each column (p<0.05).
Comparison of urease activity with corresponding amount of control wasn't significant (p<0.05).

ol s 05 OF gy o 3 g L 30 o Jlg 4l 5l cilites Jolss 3 STosl oS Ol e
Ol oy i Wislas o 53 (0 sd) 550 Jls e O] (6lyls As 55 40 JL&}(CEAJ: sileds Jles s LS Jul e
Sedlg ad sl g e Bl Vel s «:@T)L“ﬁ:@ua_:mﬂeﬂ\ =bl

(ol js Sis S 035 08 2 55 0ddal3l 05555 0,55 508) Slosl w3l 2L dlg 4 51 dhols 51-0 J g
Table 4- Effect of distance of collar seedlings on urease efficiency (ugNg™*h™)
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Distance from
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o e L
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Different letters showed significant difference in each column (p<0.05).
Comparison of urease activity with corresponding amount of control wasn't significant (p<0.05).
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Fig 1- Showing of root systems in rhizotrons of mixed, maple and oak treatments (from right to left)
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Effect of Root Interaction of Chestnut-leaved Oak and Persian Maple in Pure and
Mixed planting on spatial Variability of Urease Enzymes Exudation

Abstract

Background and objective: Root interaction is the most important factor that influence on
enzymes exudations of plant roots in rhizosphere, that depending on composition, species type and soil
depth have different spatial distribution. Nowadays restricted researches had been done about relation
of rhizosphere processes with soil rhizosphere or even identity of space importance of rhizosphere
processes in different species. Tree species regarding to root morphology and physiology as well as
nutrients needs have different rhizosphere. The aim of this research is to assay spatial variability of
urease enzymes exudation on rhizosphere of Chestnut-leaved Oak and Persian Maple in pure and
mixed planting.

Material and methods: To get the research goal, 18 modern rhizotrons were made and applied. 12
Raster-Access-Ports placed in each rhizotron to get root exudates. These ports were in distinct depths
and distances for calculating special variability of root enzymes exudations. Related to space of ports
of rhizotrons, two lower depths (50 and 75 cm) were full with soil and two upper depths with soil and
litter (4% of weigth). One years old seedlings of Quercus castaneifolia and Acer velutinum were
planted in four treatments of species composition including pure, mixed and control (without planting
seedling). Soil sampling was done 6 months after planting in different soil depth of rhizotrons and
ureaseactivity was determined by Kandeler method. Enzyme efficiency was calculated by subscripted
enzyme activity in each place from corresponding amount of control (without root) and don't show
catalytic efficiency.

Results: The results showed that urease exudation contents were significantly differences in
planting composition (p < 0.05) while the most amount of enzyme exudation revealed in the pure Oak
and mixed planting and the lowest was in control. Spatial variability of urease activity only showed
significant difference on mixed planting treatment (p<0.05). However spatial variability of enzyme
efficiency was significant on pure maple and mixed planting treatments (p<0.05). Urease exudation
wasn't significant in different distances from collar seedlings with exception urease efficiency in pure
oak planting treatment (p<0.05).

Conclusion: Results suggested planting seedlings and species composition have greater impact on
urease exudation than soil depth during research periode. Compare the results with other studies have
uncertainty revealed in spatial variability of urease exudations in rhizosphere perhapse was related to
rooting system. Each species has its own rhizosphere zones based on their rooting structure and in any
kind of species composition competition will be different because the rooting structure.

Key words: urease, rhizosphere, rhizotron, maple, oak.






