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Table 1. Selected physical and chemical properties along studied hill slope.
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Table 2. Percentegae of aggregate size distribution along studied hill slope.

(mm) laglast= o5l
Aggregate size

o b e

Slope position

0.25-0.05 0.5-0.25 1-0.5 2-1 4-2
i als
25.0% 13.1°8 11.9% 11.9% 4.8 -
Summit
27.5% 1.0 8.6 3.1P 0.7 S
Backslope
s 5
22.6% 14.0°® 12.3%® 6.7°C 1.8F - sl
Toeslope
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Table 3. Correlation coefficients (r) between soil organic C and water stable aggregates (%) in different size classes.

LIS 651l WS-
Aggregate size (mm) Correlation coefficient (1)
4-2 0.77***

2-1 0.80%**

1-0.5 0.35"™
0.5-0.25 0.45™
0.25-0.05 -0.26™

<0.05 -0.28™
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1- Water repellency
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Table 4. Analysis of variance of slope position (S) and aggregate size (A) and their interaction on measured parameters.
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Figure 1. Aggregate distribution of carbon and phosphorus in different slope positions.
Means with the same letter in each aggregate size are not significantly different (P<0.05).

Kb eSS s il St A5
355 b w5l S ln L St ey S
G gn U aluSL s Lajl il 5 g sind

S ool 51y JK2) P<v/r0) w515 i
Frome Gsl e de Y-E glaglasl el s
Cand 4o ﬁjil:cpw_? Sdlda 6l el g ge sand Cllad
S s B o bl S S e
DB S5 b glecd gy 4 p Ll e S
Sl o 5 e oS sl LS adlas opl s b
LS sdalis u:..l': 3 B JL:L; 9 Ls.)m..ﬂ‘ )ULQ.M..S
SreS Bbly s Se iy et s b sl
(Y US8) Wy oW 5 bl UL Cl
SBlied o 3 ekl sdalin Ol (oS

q.

Cod g W51 pul g g0 g0nd w55 5 Cordpe
52 ol B ind 5 T S 4 W)l 5 g0 s
Sy alisl okl 5 Cld Cundge I ladlass
ol 5 Wlelgsiad o L0l ke
Sl B s 5 TS a bl s i
2B 5 sl Bl 5T (E Jpds) A5 ls e
B YN0/N anls 55 o ja cud Jsb 5 bals s
s mg PNP kg b v 6 VY4 5 Aoy
bl al 5550 pnd b St (V) JK8) s S
oos Ladilusr 5y baslin 5o badlaSls s s
g S Ol Kb osyskes ) il
SblS el ¢l G pembs oKl balis=
(LW 5 el SBLad) Sl aulsisesind 5o a
S e rdls ey badlusls el s il e
G sl L & GlaS1 5, b aslis p3 5 5 JT



eS8 i 38 9 (3l | ysheo

il o C-O-P jpons S 1y JI oS & Juame
LUl cplple XS e ol Sdas Lind Oy son
Aal g5 s Sl s Jesle 5 Sblid 5T b
Syt 3Bl e Tl s izes oy
sl St o a5 Ll Jsheos
Lpd e A S s Jdals, Sosen S
T S SOT Ko NS e ws alold
T olse Gl cul by 5 Sl JT sl pe 5 bapes
Sk A s Ko e SBIHG b S e 6
s il el S s Bld 5T 03 S

&

mg p-nitrophenol kg * !
i 4t
8 &
A,

PR ERTL PRI
Alkaline phosphatase activity

8

fond

350

Sl 6 L ewd Ik s baalusls LS
JSo) el cplie eslinad W6 jals o JI o op S
o LS)‘{;*M}&L-:DM.(\ JSs 5 -y
P<efont) Gl Sblis sl b 5 N S
I3 e u.<:m.4.m - Al ol ol S 5o (t=2/A0
B A S s skl Bl il Js
Ol OVAVY) 5 @=r/0r P=+/0Y) s S cdaline
L Xse ol 3p 6lp s Ll sbls LAV_U'}TAS;JS
sbadls ol () il Sk JT s
sl Sals Mse Jesle (203 b a5l
S Bl 5 e b S S a4 S

S bl 5T (V) dl el o

B oot e

4 L d
G.I5-0.08mm <0.05mm

£E 250
% § = 200 2
] 3%
s 2
% 5 F 150 -
18
R T
Ew
a B
0 - .
<G.05mm
{mm} st ot
Aggregate size

et il aan ga 53 () Skl Ul 5 (D) LS 5BLens (SIGIIS S 55 - Y S

I (5Ll I 13 0 (gl pela 3 SIS 311 a 55 S mte Sy o lls Kila

Figure 2. Aggregaete distribution of alkaline and acid phosphatase in different slope positions.
Means with the same letter in each aggregate size are not significantly different (P<0.05).
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Figure 3. Acid and alkaline phosphatase to organic C ratio in different slope positions.
Means with the same letter in each aggregate size are not significantly different (P<0.05).
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Figure 4. Acid and alkaline phosphatase to available ratio in different slope positions.
Means with the same letter in each aggregate size are not significantly different (P<0.05).
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Abstract

Background and Objectives: There is a close relationship between microbial activities and soil
physical environment. The specific location of each enzyme within the soil matrix has been
attributed to the location of their substrates, enzyme characteristics or the organisms responsible
for their production. Topography (slope position), one of the important soil forming factors,
plays a significant role in development, evolution and variability of soils. Landscape-scale
variations in soil enzyme activities are controlled by pedological and hydrological processes.
The effect of topography (slope position) on aggregate size distribution and the enzyme
activities has been evaluated in previous studies. Slope position may influence the aggregate
distribution of acid and alkaline phosphomonoesterase differently. Therefore, the objective of
this research is to evaluate the aggregate distribution of acid phosphatase and alkaline
phosphatase activities in different slope positions.

Materials and Methods: Soil samples were collected from three slope positions of a grassland
ecosystem. At each landscape position, three equally spaced points were selected, at a distance
of 10 m. In each point, ten soil cores of 0-10 cm depth were taken within a 2 m radius and then
composited. After measuring general properties in soil, aggregates were separated by wet
sieving method. The aggregates remained on each sieve were collected and weighted. Organic
C, available phosphorous, acid phosphatase and alkaline phosphatase were measured in the six
size ranges (4-2, 2-1, 1-0.5, 0.5-0.25 and 0.25-0.05, <0.05 mm).

Results: Results showed that aggregate size distribution was influenced by slope position.
Microaggregates were lowest and greatest in summit and backslope positions, respectively.
Macroaggregate contents were related by organic C along slope position. Macroaggreagtes
decreased in backslope positon by 85%. The results also showed that organic C and available P
were greater in macroaggregates than microaggregates by 38 and 12% respectively. Both acid
phosphatase and alkaline phosphatase activities were greater in macroaggregates than
microaggaregates and their activities decreased with decreasing aggregate size by 42%. The
effect of slope positon on the distribution pattern of phosphomonoesterase was different. Acid
phosphatase and alkaline phosphatase activities were lowest in toeslope and backslope,
respectively. Although, acid phosphatase to organic C and available P was higher in all
aggregates of backslope position, the distribution pattern of alkaline phosphatase to organic C
and available P in different slope positions was dependent to aggregate size. Alkaline
phosphatase was only related to available P (r=0.72 P=0.001).

Conclusion: In overall, acid and alkaline phosphatase activities had similar distribution in soil
aggregates but both enzymes were distributed differently in different slope positions. Since
macroaggregates contain higher organic C, available P and phosphomonoesterase activities, soil
structure protection of sensitive slope positions to erosion can influence on P cycling in soil.
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