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ABSTRACT

A research was conducted on a clay loam soil,udysthe interactions of various parameters
on soil aggregates stability. Typic Torrifuvent una aggregates of topsoil were sieved
throughout 8 mm sieve, mixed with three levels @nore material and incubated for three
intervals under three levels of soil moisture cant&he changes in aggregates stability at the
end of each incubation period (7, 30 and 60 daysewletermined by wet sieving method.
Moisture incubation treatments with manure appiicet gave larger proportions of stable
aggregates than that without manure applicatiomslet dry incubation, the type of manure
added had little effect on soil stability. With s&dtion incubation, the manure applications
revealed lower increase in proportions stabilitgrthdid with other moisture treatments.
Interaction effects between incubation, moisturd amanure application treatments were
significant. Soil aggregates with moisture or withanure become more stable under
incubation intervals than controls, which may irdéecdifferences in the binding mechanisms
of the solil particles. The changes in stabilitysofl moisture treatments suggested mechanical
and physical rather than microbiological effects.

INTRODUCTION

Most of soils have physical problems vithrequire profile modification to improve
crop production. Several studies have addresseddleeof micro- organisms, seasonal
fluctuations and some other factors that occumgigregatio™* > * Soil moisture condition,
clay content and organic material are imPortanDﬁaI:affected soil aggregate stabifft
The experimental results of Perfect et'fil.revealed that moisture in the soil is the key
variable influencing dispersible clay and wet - r@gmte stability in soil profile. The
improvement in soil_aggregate stability was fredlyeassociated with increasing organic
matter decompositioff.However, owing to the great diversity of soil tgpend treatments, it
is often difficult to interoperate the mechanism sofl aggregates formation results or to
compare them with other workers. Most researchars ot with certainty simulate the
conditions Ieading to the differences in formatiohnatural aggregates stability under a
variety conditiong®.
This raise the need for an investigation on theradtions of various parameters that may
exert temporal influences on soil structure suctsakincubation, moisture condition and
organic materials.

MATERIALS AND METHODS

Surface soil (0-15cm) of clay loagealy 395, Silt 375 and Sand 230 gm. ¥g
typic Torrifuvent of Abu- Al- Khassib in Basrah Gaw, Iraq, characterized by regular
management, was used for moisture incubation stusiienatural soil aggregates. The soil
was air dried and sieved throughout 8 mm sieve ranetd with organic materials (fresh
manure material) in order to obtain three leve|s2 @nd 4% w/w of dry soil namely QM
OM; and OM, respectively. One hundred fifty grams of the poittions were placed in each
of eighty one plastic containers (250 “cumlume) in order to obtain three organic material
levels, three moisture levels and three incubgieniods with three replicates.
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The water was added to the soil to obtain threestuce levels: air dry (M), field capacity
(M2) and saturation (B). The plastic containers were then incubated aemtip in an
incubator atmosphere of 30 C° for 7 days)(G0 days (& and 60 days (§. Containers
were weighted daily and water added to maintainsipecific water content. At the end of
each incubation interval, samples were taken ailchggregates stability determined by wet
sieving method described by Black et. 8l.. Sieves set of 0.25, 0.5, 2 and 4mm mesh were
used, and fractions greater than 0.25, 0.5, 2 amh 4liameter dried and weighted for the
calculations of soil proportion aggregates stabditd total aggregates stability percentages.

RESULTS AND DISCUSSION

Statistically, at each moisture tream the differences in incubation, manure
applications, proportions of water stable aggregatel the interactions within the treatments
were highly significant (Table 1). Aggregate prdmms > 0.25 and > 0.50 diams., gave the
greater percentages than > 2 and > 4 mm diam872988.39, 7.45 and 7.43%, respectively).
Experimental analysis of the influence of organiatenial and micro-organisms on soll
structure has confined that the formation of sroliters of soil particles are resistant to the
disintegrating action of waté?. Aerobic incubation with 4% OM of dry and fieldpazity
moisture conditions gave larger proportions of watable aggregates greater than 0.25 mm
diams. (19.89 and 29.37%, respectively), than daulation with 0% or 2% OM (15.55,
15.75, 15.95 and 16.02%, respectively). Stabilityp@l aggregate proportions were usually
the lowest under anaerobic incubation (saturatmmdition). The manure applications had
little effect on the proportions after anaerobicubation.
However, significant differences were found wittiive treatments (i.e. RLSD values were
6.5, 3.0 and 3.3 for incubation, manure and maastrgatments, respectively).
The largest differences in total aggregates stgbbieing 14.08% among Mand M; 13.06%
among G and G and 9.07% among Ojvand OM treatments.

Table 1: Variance analysis (F values) of aggregates sability data for dependent

variables. All F values are significant at P= 0.001

Sour ce M, M, M3
Incukation (A) 713.97j 110852.9 4389.0¢

Manure (B 300.6¢ 37359.7 11381.2.

Aggr. Proportion (C 41056.2: 557973.6 586161.4

11.4Z 14689.0! 1027.0¢

158. 2t 11818.2( 1458.2!

16.51 784. 0¢ 1225.5:

AXBXC 9.82 1166.3¢ 274.3¢

R square 0.9¢ 1.00 1.0C

Dry soil incubation (M) with manure gave a small rise in amount of watable aggregates
proportions (Figure 1). The largest value was wWih OM after 30 days of incubation which
yielded about 20 and 14% of stable aggregates@dt5>and >0.50 mm diams., respectively,
while, only 4 and 0.3% for >2 and >4 mm diams.peesively. The significant RLSD values
for incubation, manure and aggregate proportion®\We20, 0.40 and 1.95, respectively. The
results for treated and untreated soils were similee general pattern being an increase in
stability after incubation and tended to decreaseprioportions stability after an initial
increase. This results indicating that micro - aigans were not primarily responsible for this
changes, similar results were found by Lynch areggf® for the effect of organic material
decomposition on soil aggregates stability.

Incubation for 30 and 60 days gave larger propostiof water -stable aggregates than the
samples incubated for 7 days only. Results of pitapts >0.25 and >0.50 mm diams., for all
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incubation periods were almost identical in trebdt stabilities were usually higher than
those of >2 and > 4mm diams., after the correspanoficubations. The possible explanation
is provided by Tisdall and Oadé&?d, meaning that larger aggregates are made up dfesma
aggregates, and thus communities from larger agggedare the sum of communities from
smaller aggregates.
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Figure 1. Stability % of soil aggregate proportions (AS %) for air dry soil (M1)
incubation treatment. RLSD representstherevise least significant differences.

Bovo0%). [ ]oMi(2%) [[] OM2 (4 %).

For soil incubated at field capacity ¢M the incubation period for 30 days gave greater
proportions stability with all manure applicatiottsan did 7 days or 60 days incubation
periods (Figure 2). The statistical analysis of &ues indicated significant differences
between treatments (Table 1). During incubationyéne@r, proportions aggregate stability
increased with increase manure applications, whaeuntreated control soil maintained their
original low level of stability. The most effectivteeatment was 4% OM which produced by
the end of the 30 days, aggregates which could@datisintegrated by wet sieving technique.
The polysaccharide was appeared to be the domélantents of aggregates formatith
Moreover, analysis of aggregates after 60 daysbiaon period revealed only a small
increase in values.

In general, aggregate proportions > 0.25 and > B0diams., developed greatest stability
values in all incubation periods, while the >2 atl mm diams., resulted lowest values.
Examination of the results showed that there wasarease in variations with increasing
time of incubation and manure applications. On #tker hand, natural aggregates of
untreated control soil showed less variation inbititg. Significant differences were
developed between treatments (i.e RLSD values ®#&@, 1.05 and 1.30 for incubation,
manure and aggregate proportions, respectivelyhut8sr and Dick™® have reported that
carbohydrate present in manure residuals is likelyave favored polysaccharide formations
for binding solil particles together and so increggiroportion stability.
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Figure2: Stability % of soil aggregate prOpOftiOIIb (AD70 ) 1UL THUISLUIL E HHILUDALIUL AL TTetu
capacity treatment (M5). RLSD representsthereviseleast significant differences.

Il OM, (0 %) ] OM; (2 %), [1OM; (4 %).

Anaerobic incubation at saturation with manure @pgibns gave little improvement in soil
aggregate proportions stability over the incubatmariods (Figure 3.) Highly significant
differences among the treatments were revealedalieT1l. The effects of the individual
treatment were examined in more detail by calaudatheir RLSD values. The values were
significant for incubation periods (0.08), manur@plécations (0.73) and aggregate
proportions (0.73). F value showed substantial laigtily significant differences in stability
of aggregate proportions. This can be attributethéolower value for aggregates stability of
>2 and >4 mm diams., were found at all incubatienqals than for the proportions of > 0.2 5
and > 0. 50 mm diams., This results suggestedtthaght be aggregate sizes >2 and > 4 mm
diams., lost stability during incubation and brokem to varying extents on wet sieving.
Tisdall and Oade§™ indicated that the properties of aggregates wapdear to depend
primarily upon the nature and distribution of treEmenting materials. Anaerobic incubation
(at saturation) results revealed that soil sampiexe always less stable to wet sieving than
the corresponding samples that aerobically incubatedry and field capacity treatments.
This relationship is in agreement with the resokserfect et.al*? whose found a strong
relationship between soil moisture content withire tdifferent treatments and rates of
structural improvement.

In general, when control soil (untreated soil) wiaisted and incubated for one week before
wet sieving, an increase in proportions of watablet aggregates was recorded, but had
marked increase when it incubated for one montle@afly at field capacity moisture
incubation treatment. Perfect et.Al? revealed that moisture is the dominant variable
affecting soil structure. These changes in theagyregates suggested that it might, at least in
part, have physical rather than microbiologicakef§™®. The finding may reflect a rather
mechanical binding of the soil particlé4. However, comparison the results for different
moisture treatments indicated that during aerobaubation with water, there was marked
change in the stability of proportion aggregate€).25 and > 0.50 mm diams. The results
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were lower for anaerobic incubation compared wlith éerobic incubation. Slow and small
changes in stability are characteristic of aggegiat 2 and >4 mm diams, incubated with
water. However, aerobic incubation with manure ganee improvement in proportions of
aggregate stability than did with water alone eiésis more probable that polysaccharides of
microbial origin are the main organic componentgoimed in the formation of stable
aggregates and there is considerable evidenceposting of this view .
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Figure 3. Stability % of soil aggregate proportions (AS% ) for moisture incubation at
Saturation treatment (M3). RLSD representstherevise least significant differences.

Il OMo(0 %), [] OM1 (2 %), [] OM, (4 %).

soil incubation and manure applications at diffen@oisture regimes (Figure 4, 5 and 6).

Highly significant differences were denoted in Hues for all dependent variables and their

interactions (Table 2).

Table2: Analysisof variance (F values) of total aggregate stability valuesfor dependent
variables. All F values are significant at P = 0.001

Sour ce F value
Incubation (A) 61732.9:

Manure (B 33802.8.

Moisture (C) 77934.8!

AXB 6761.2(
AXC 24410.8.
BXC 4351.0(
AXBXC 3652.4°
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With each moisture incubation treatment, the gtgbjpercentages always increased as
manure application increase (Figure 4). Aerobiulration treatment (M indicated larger
increase especially at 30 days incubation periodpaed with the other moisture treatments
(M2 and M). The lowest results were recorded at anaerolmobation treatment (B).
Jastrowt*® concluded that aggregation is influenced by theeml constituents of the soil,
notably clay, but organic matter is considereddoartost imeg)ortant. Decomposition of organic
matter regularly leads to increased aggregatidhdrsoils*®.
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Figure 4. Soil Total aggregates Stability % (TAS%) for morstuncubation treatments. RL:
represents the revise least significant differences

B oM, (0 %), [] OM1(2 %), [] OM. (4 %).
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The data revealed significant and considerableatiani among manure treatments (Table2).
There was an increase in variation with increasiagure and time of incubation (Figure 5).
The reason for this systematic increase in vanatpresumably reside in difference between
treatments in respect of aeration and moistureecordf soil. During incubation, however,
moisture levels have little increased in aggregatability with untreated (Ob), while the
treatments (OM and OM) denoted remarkable increase in stability compasgti the
original level of stability. In all cases, the fietapacity treatment at 60 days incubation period
gave the highest values, while the saturated temstrgave the lowest in all cases. This
finding is similar to that of Perfect et. & where, their results of structural stability aflé

soil within cropping treatments were decreased imitheasing soil moisture content.
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Figure5. Soil Total aggregates Stability % (TAS%) for manureapplication treatments.
RL SD representstherevise least significant differ ences.

[l Ma(air dry soil) [ ] Mz(Field capacity), [[] Ms(Saturation).
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It can be seen that the response to the additionamiure residuals at each incubation period
produced significant effect with all moisture tmeants (Table 2). For most moisture
incubation treatments, lower values for stabilitesre found at 60 days than at 30 days
incubation period, whereas the lowest values oeduat 7 days incubation period (Figure 6).
Moreover, there are clear increase in stabilityugalas manure application increase but
aerobic moisture incubation @ylat 30 days period and manure level Odvhid OM produced
substantial and highly significant increase in gitgb A likely explanation of this is that the
provision of extra residuals enabled micro-orgasisomdecompose manure or carbohydrate
compounds that have favored polysaccharide formd&tipbinding soil particles together, and
so increased crumb stabilify’.
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Figure 6. Soil Total aggregates Stability % (TAS%) for incubation periods. RLSD
representstherevise least sgnificant differences.

Il OM. (0 %), [] OM: (2 %) and [] OM2(4 %).

Comparisons the total mean values for differeratirents were examined by means of the
revise least significant differences, and resuiithe analysis are shown in Table 3. It can be
seen that variations between treatments were mdhhance all differences can be expected
to be significant. Such results indicated that smfregates stability can be influenced in
unpredictable ways, because of the complex intersctamong environmental factors,
substrate quality, and time that occur in mechamisaggregate formatiorid.
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Table3 Therevise least sgnificant differences (RL SD) values between means of
different treatments.

M eans of thetotal values
Incubation Moisture Organic material

29.07t 33.28 1 30.38 «
42.13 ¢ 43.89 i 36.75 1

Treatment

35.77 ¢ 29.81« 39. 85
6.5C 3.3C 3.0C

The results highlighted , the physical and meclanitfluences of aerobic and anaerobic
incubation conditions with various manure residul@gels on the development of soll
aggregate stability. However, owing to the greaediity of the soil types and the micro -
organisms in them it is often difficult to interptée results or to compare them with those of
other workers. The most reasonable objective fohér work would seem to be to identify
those aggregate stabilizing mechanisms that arebia and to distinguish them from those
that are physical and mechanical or chemical uadeide range of environmental conditions.
Unfortunately in all researches the functions dbsuy the change in soil structure with time
cannot be obtained, also, the initial structurahditons history of the soil is unknown.
Furthermore , the mechanisms responsible for laiegm changes and seasonal variations in
soil structure under different soil conditions amdp production are incompletely understood.
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