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Table 1. Physical and chemical characteristics of primary soil.
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T Na T Mg TCa P %T N %0C Bulk density
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317 740 520 660 9380 30.5 0.63 12.28 1.001
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Table 2. Mean comparison of species composition effect on urease activity (ugNg'h™).

&olstxs Cla.w L;;!ﬂ a J8 les s ,"T Slews oy ol sletdls Sles
sig df Control treatment Mixed treatment A.velutinum QO.castaneifolia
treatment treatment

o) ! e

0.013 3 18.71° 41.70° 26.20% 4278 el A
Urease activity
S ey Lo

0.382 3 44.20° 41.71° 4137 44.00° b Lo

Soil humidity%
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Different letters means significant difference in each row (P<0.05).
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Table 3. Mean comparison of sampling depth effect on urease activity (ugNg”'h™).

S e Pl sl ol sledds les S Ges
Control treatment* Mixed treatment* A. velutinum treatment Q.castaneifolia treatment Soil depth
x ; . i o Sl VO
10.28 24.89" 19.61° 32.29° 7
15cm
. . . 2o gl Yo
22.56 16.33 11.91° 31.97° 7
30cm
e il 00
21.87 63.70° 33.71° 45.54* 7
50cm
o e sl VO
15.57 60.03" 52.39* 55.40° ik o
75cm
[F{te
0.682 0.008 0.115 0.604 $folins o
Sig
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el Sl e A2 53 80 Jlazl o 3 J S Blize e b 5o sl llad alie =
Bl gp O g 53 Ao 33 40 el a3l e bl DDt stiaslias @ sline Loy

* 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 means significant difference in each column (P<0.05).
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Table 4. Mean comparison of sampling depth effect on urease efficiency (ngNg'h™).

el o oy sles siledds Sles S Ges
Mixed treatment* A. velutinum treatment Q. castaneifolia treatment Soil depth
e lw Vo
14.61° 9.33* 22.01° 7
15cm
) e Sl T
6.23 -10.65° 9.41° 7
30cm
- ..'Lv‘ o.
41.82° 11.84° 23.67° e
50cm
23 . "'Lw, VO
44 46" 36.82° 39.83" S
75cm
K
0.040 0.002 0.425 Solsbas s
Sig
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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 means significant difference in each column (P<0.05).



29 o ol g o padld

g aiy 5l aols Jals L ulssl cpl sl s
Slessl Cdlad 2alS b (ol adins0lid alias
S Ges L b e S ol s ailes o
Db L3 g Sl abol b ks e Se Dl s
aia AL (el o) e S

255 S8

S i Jol g s STessl il Slad Olga

SOl Ghls Ao 40 il = s dlg 4g
Sl Ol o S A (0 Jad) 550 s pme
Aol s sl 5 gsledly slasleg s STyl
53 e dle ol o s e Gl T
PP 5 2y Doslie Caxdy Sb L s)se

sdalise JLGJ 4 Q)JL?U B )'Te))\ CM.SLx_e U\f"‘

(ool > Sis S 055 8 2 53 oddal3l 0557 p55,58) Slossl ol Sl g 4 51 Aol 1 o Kils amlio -0 It

Table 5. Mean comparison of distance from seedlings’ collar effect on urease activity (ugNg'h™).

sl sleg

S e

Control treatment*

< sles

Mixed treatment A. velutinum treatment Q. castaneifolia treatment

ssledds les Jg 4 5l oo

Distance from seedling collar

31.26"

(bs) n Al i

29.33° 30.97° 33.77°
0 cm (oak)
o gl Yo
19.42 53.77° 22.46° 64.50° 7
20 cm
. . (1,3 e sl
15.78 37.11° 27.55° 44.30° SV S e
0 cm (maple)
[slxs
0.502 0.084 0.908 0.364 e CJM
Sig

B 3y e Sle anslie OISGl (51s i el 55 B 1SS 5 g (:J.GJ:J:A._'#

Bl gr O g 53 Ao 33 40 el a3l e ool DDt stiaslias < sline Loy

29 Aoy 40 Jlax| Cb.w 5 43 e | BB blae J 28 sl b oyl Clles anslia
* Because of the lack of sufficient repetition, mean comparison was not possible.
Different letters means significant difference in each column (P<0.05).
Comparison of urease activity with corresponding amount of control was not significant (P<0.05).
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Table 6. Mean comparison of distance from seedlings’ collar effect on urease efficiency (ngNg'h™).

el o o sles el les Jg 4 5l ol
Mixed treatment A. velutinum treatment Q. castaneifolia treatment Distance from seedling collar
b 2o Sl
-1.93° -0.29° 251" (25 Aol Ao
Ocm (oak)
s 5l Yo
34.35° 3.04° 45.08° T
20cm
8 e lu 4
2133° 11.77° 28.52° (A0 e A
Ocm (maple)
[3bas
0.090 0.554 0.046 Slsbos o
Sig

Bl gr O g 53 Ao 33 40 el a3l e bl DDt stiaslis < gline Loy >
29 Aoy 40 Jlax| C]a._« 03 ,ls g OV BB bl J xS slia 3l el aslis

Different letters means 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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Figure 1. Showing of root systems in rhizotrons of mixed, 4. velutinum and Q. castaneifolia treatments
(from right to left).
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Table 7. Mean comparison of root density at different soil depth in different planting treatments.

Solobas o el lag <ol letds jles G fl) Sb Ges
Sig Mixed treatment A. velutinum treatment Q. castaneifolia treatment Soil depth (cm)
0.787 2.00+0.00"* 2.0+£0.58% 1.67+0.33% 0-15
0.422 3.000.00" 3.0+0.00°* 2.67+0.33 15-30
0.025 5.00£0.41* 4.00+0.006"® 3.75+0.25™ 30-50
435*10° 5.40£0.24 5.00£0.00" 4.00+0.00™ 50-75
0.003 5.67£0.33" 5.00+0.00™ 4.00+0.00™ 7590
0.047 4.39+0.35% 3.94+0.29"® 3.33+0.23" S
average
—————— 231%10° 5.25%107 5.54%10™ “”":” o=
ig

Al O g 53 o33 40 ezl a3l e Golel DDt stiaslis glane S oS Loy

Bl gp iy 3 A3 40 Jlea e 3 s gxa Golel Ot stiasglas oglaze S5 g

Different small letters means significant difference in each column (P<0.05).
Different capital letters means significant difference in each rows (P<0.05).
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Abstract

Background and Objectives: Root interaction is an important factor that influences enzymes
exudations of plant roots in rhizosphere, which have different spatial distribution depending on root
structure, species type and soil depth. There are few researches on identifying the spatial importance
of rhizosphere processes in forest species. Tree species have different rhizosphere regarding to root
morphology and physiology as well as nutrients needs. This research aimed to examine spatial
variability of urease enzymes exudation on rhizosphere of chestnut-leaved oak and Persian maple in
pure and mixed plantings.

Materials and Methods: 18 modern rhizotrons were applied for this research and 12 Raster-Access-
Ports placed in each rhizotron to get root exudates. These ports were in distinct depths and distances
to calculate spatial variability of root enzymes exudations. Two lower depths (50 and 75 cm) were
filled with mineral soil while two upper depths (15 and 30 cm) were filled with combination of litter
(4% of weight). One year 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 samplings were collected 6 months after planting in different soil depth of rhizotrons
and urease activity was determined using Kandeler method. Enzyme efficiency was calculated using
the differences between enzyme activities in each place and corresponding amount of control
(without root) and do not show catalytic efficiency.

Results: The results showed that there is significant difference in urease exudation contents of
different planting compositions (P<0.05). The most amount of enzyme exudation revealed in the
pure oak and mixed planting while the lowest was in control. Spatial variability of urease activity
only revealed significant difference in mixed planting treatment (P<0.05). However spatial
variability of enzyme efficiency was significant in pure maple and mixed planting treatments
(P<0.05). Urease exudation was not significant in different distances from seedlings’ collar with
exception of urease efficiency in pure oak planting treatment (P<0.05). The highest amount of urease
exudation has been observed at the depth of 75 cm.

Conclusion: The amount of spatial exudation of urease is mostly related to root density in different
places and this is related to root interaction of planted seedlings and their root systems. This study
revealed that root interaction in mixed treatment result in more urease activity and efficiency
because of more suitable ecological niche. Because urease exudation in different distances from
seedlings’ collar was never significant, so results showed uncertainty in spatial exudation of urease.
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