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ABSTRACT

Soil viscosity provide asanew parameter for measuring theimprovement of
calcareous soils those treated with several samples of plant residues com-
post. The aim of this paper is to study the soil viscosity and its relations
with some soil properties as affected by twenty four compost samples of
rice and corn wastes. The samples prepared by two different composting
methods with some additional treatments through composting process, so
that used in ameliorating Maryut calcareous soil. The data indicate good
response of treated soils, referring to viscosity values, dueto either kind or
amount of compost samples. Furthermore, the degree of effectiveness cor-
related significantly with many of compost characters either as internal
structure like molecular weight (M.wt) and thermal index (RI) or asphysico-
chemical propertieslike heat capacity (Cp), water holding capacity (WHC),
moisture content, organic matter content (OM %) and cation exchange ca-
pacity (CEC). Sail viscosity in relation with treated cal careous soil has sig-
nificant negative correlations with CP and WHC, while have significant
positive correlationswith bulk density and EC. Finally, we providethisnew
aspect to be considered with the classic soil measurements as it may need
more investigations to apply with different soil types.
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et al.l'® and Karmakar and

The physical and chemica propertiesof soilsand
the associated processes are intimately related to the
interaction between the soil particles (clay particle)
and water moleculesasaresult of hydrogen bonding
between thewater moleculesand the oxygen atomsin
the surface of crystal and the hydration of adsorbed
cations.

Kushwaha'1? pointed out that viscosity asastruc-
ture-sensitive property of colloidal clay suspensions
which givesva uableinformation about theinfluence of
clay particles upon the structure of adsorbed water.
Colloidsaregenerally divided into two groups, i.€; hy-
drophilic and hydrophobic. Hydrophilic colloidsare
characterized by arelatively high viscosity, while hy-
drophobic onesdo not posseshigh viscosity. Thevis-


mailto:syaw2410@hotmail.com;
mailto:amal7123@yahoo.com;
mailto:fateneldien@hotmail.com;
mailto:ggenidy@yahoo.com

2 Soil viscosity as a new physico-chemical approach

Current Ressarch Poper

cosity of acolloidd systemisafunction of “activevol-
ume” of the dispersed phase, colloidal aggregate, con-
taining water immersed among the particl escondtituting
the aggregate, will have alarge volumethan thetotal
volumeof theindividud particles. Therefore, asuspen-
son containing aggregateswill possesalow viscosity
than one contains the same number of particlesin a
monodi spersed state. So, the viscosity of clay suspen-
sionsshow high measuresby theeffect of; (1) Thesur-
facedensity of the exchangeablecations. (2) Thebond-
ing energiesbetween the exchangeabl e cationsand the
surfaceand (3) Thehydration shellsof both the cations
andthesurfaceaswell.

From biochemica point of view!*219 reported that
the highly viscous organic materia sarethose having
complex structureswhich aso having higher molecular
weights. Theeffect of theseviscousorganic materials
on soil characters extends beyond penetrability to soil
water movement impedance and may be also to root
penetrationinto soil. Theeffect of viscousmateridsmay
be needed for coarsetextured soilslike sandy to co-
agulatesingle particlesinto clods, so enhancing aggre-
gation of soil. Inca careous soil therearetwo main prob-
lems, i.e., singlefinegrainsand CaCO, content which
lead such soil sto have high viscosity, penetrability and
workability. Sothat, theroleof organic componentsis
somewhat complicated inwhich to achieve consider-
ablereductioninsoil viscosty. Theroleof organiccom-
ponents may bedivided into twoitems; i.e., physica
effect by their grossand fibrous massand chemica by
their effect on pH, salinity and other chemica reactions
withsoil componentsespecialy CaCO.,. Gideon (2004)
reported thevaluesof viscosity of aclay loam soil asit
foundintherangeof 53x10°to 283x10%poise. Findly,
Van Baard?? reported that, viscosity isinfact arel ax-
ation of the shear stressesover time, which resultsfor
constant stressstatesin acorresponding elastic strain
relaxation. In other words viscosity isasort of slow

plagtiaity.
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EXPERIMENTAL

Split-split design (with completerandomized dis-
tribution in each split) in green house experiment with
threereplicationsfor each treatment wascarried out,
where each pot contained 3K g of avirgin calcareous
soil collected from the surface layer Maryut research
station of Desert Research Center (DRC), theanalyti-
cal dataof examined soil presentsin TABLE 1. The
s0il in each pot was mixed thoroughly with twenty four
compost samples prepared and some charactersin
TABLE 2 as described by Amal?3 with three doses
namely; 1, 2 and 3 % (w/w) , beanswasthetest plant.
Five seedswere planted in each pot and followed up to
the maximum growth stagewhi ch lasted 60 days. Sail
moisturein all potswas kept between field capacity
and 50% of availablewater level by meansof weighing
potsevery day according to that described by Hicks?.
The soil viscosity measured by using Ostwald’sVis-
cometer as described by K.Kumada and
Y.Kawamurd®, In addition, soil heet capacity Cp, bulk
dengity, water holding capacity WHC, total and active
CaCO, has been measured as described by Klute!®3.

RESULTSAND DISCUSSION

Soil viscosity
Soil viscogity valuesof treated Maryut cal careous

soil by different compost samplesarepresentinTABLE

3inwhichit can beconcludeto thefollowing;

(1) Generally, rice compost samplesgive higher de-
creases, which meanmoreimprovement, inviscosity
reading than with corn samples for any corre-
sponded treatments, so thegenerd decreaseinvis
cosity values compared with original soil value
reached to 38.1 and 22.6% for riceand corn com-
post samples, respectively.

(2) Theminimumand maximumreductionsinviscosty
vauesresulted werewith C12 (1%) and C10 (3%)

TABLE 1: Physical and chemical propertiesof calcareoussoil (M aryut)

Fine ) . Bulk density Water holding
Depth (cm) Coarse sand sand Silt Clay Soil texture (glem?) capacity (%)
0-15 2.50 49.80 2050  27.20 SaTng;l & 1.69 37.67
Viscosity Heat capacity o Total CaCO; . 0
(poise) (callg) pH EC(msicm) OM% % Active CaCO3; %
18800 0.2697 7.50 2.15 1.83 37.70 19.07
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TABLE 2: Somecharactersof riceand corn compost samples

Character s of rice compost

Some
character s of i
Compest - TITN - humicasd Sk ot hotdng 153, SN owoe cec ECE
extract % capacity
method Chem. sludge M.wt RI
C1 A (0] 0 578 1.7 0.61 46.6 287 0.7813 164 667 466 36 7.11
Cc2 A (0] 1 549 15 0.59 49.3 269 05399 152 652 444 39 727
C3 A (0] 2 523 12 051 42.9 253 05219 174 603 428 38 7.39
c4 A w 0 551 16 0.62 46.1 280 0.6317 154 672 449 6.1 745
C5 A w 1 368 08 0.60 40.9 287 04129 189 633 412 56 7.37
C6 A w 2 369 09 051 40.1 280 04605 142 59.1 415 51 6.66
c7 NAA (@) 0 578 20 0.56 46.9 305 0.7501 121 680 471 35 744
Cc8 NAA (@) 1 578 24 053 47.0 300 08064 115 698 473 34 737
c9 NAA (@) 2 386 07 049 41.9 240 04753 82 609 423 36 725
C10 NAA w 0 649 25 056 47.6 311 0986 92 716 476 55 731
Cl1 NAA w 1 523 09 0.50 42,5 261 05157 109 626 426 58 7.26
C12 NAA w 2 265 09 049 39.8 245 04008 111 558 410 58 6.55
Charactersof corn compost
C13 A (0] 0 283 06 052 39.9 220 04134 169 518 456 57 733
Cl4 A (0] 1 313 14 051 41.7 225 04875 164 533 461 59 737
C15 A (0] 2 366 07 050 42.9 255 0.6186 189 554 472 74 735
C16 A w 0 383 13 052 45.9 280 0.6569 195 581 482 65 7.33
C17 A w 1 371 11 052 441 274 0.6425 191 56.7 477 74 738
C18 A w 2 330 07 049 42.3 270 05468 187 550 469 77 7.33
C19 NAA (0] 0 538 21 051 49.1 305 08052 148 591 509 56 734
C20 NAA (0] 1 424 15 051 47.9 300 0.7384 123 583 502 56 742
Cc21 NAA (0] 2 313 06 048 41.6 276 04860 119 529 453 6.1 7.62
C22 NAA w 0 578 23 051 49.8 292 09752 179 597 513 69 714
Cc23 NAA w 1 260 19 051 48.7 298 0.7918 148 59.0 505 85 722
C24 NAA w 2 430 05 048 38.9 210 04457 125 487 451 81 731

A isAerobic conditions, NAA is Non-aerobic — Aerobic conditions, O is without addition and W iswith addition.
for rice, while C24 (1%) and C22 (3%) for corn  cients between soil viscosity readingsand the charac-
compost samples. However, thesepairsof treat-  tersof compost samples, which thedatacan conclude
mentsare correspondent in their preparation con-  tothefollowing:
ditions, as the sludge addition (C12, C24) may i. All sgnificant relationswerefound withthethree

cause more compactnessto soil. addition doses of compost to soil.

(3) Almost dl valuesshow reduction coordinatewith ii. For rice straw compost samples at 1, 2 and 3%
percent addition of compost, but reduction percent- additions, thesoil viscogty valuesarein significant
agewas varied among different compost samples. negativereationswithM.wt, RI, Cp, WHC, mois-

(4) The NAA compost samples cause general more ture content, OM% and CEC, whilealmost at 2
reduction in viscosity reading than theA ones. and 3% low significance has been found with pH.

However, no effectiverelation with bulk density,
CN and EC of rice compost.
jii. For corn compost samplesat 1, 2, 3% addition,
TABLE 4 indicatesthe ssmple correl ation coeffi- soil viscosity valuesarein negativesignificant rela-

Effect of some compost characters on viscosity
values of treated soil samples
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tionswith RI, Cp, WHC, moisture content and
OM%but a 2, 3% low sgnificancewasfound with
CEC. Also, noeffectiverdation with bulk density,
CN, EC, pH and M.wt at 1 and 3%.

Effect of someinternal compost characters
Molecular weight (M .wt)

High molecular weight of HA extracted fromrice
compost reduced soil viscosity at different percent ad-
dition of ricecompost dueto HA higher content of aro-
matic groups>® which may haveflexiblechainsor a
sretched structure. Thesestructuresbehave ashydrated
sphere colloidsin agood solvent, theseresultsarein
agreement with Masayuki et a.l*l, Where as, HA of
corn compost hashigher content of aliphatic groups?3
and lower M.wt than HA of ricecompost. Thereby, the
M.wt of HA of corn compost hasa most no significant
effect onsoil viscosty vaues.

Thermal index (RI)

Prado et . and DeMée obeniteset d .1 reved ed
that thermal analysisisasimpleand powerful tool to
investigatethethermal resistance and identify heat ef-
fects. Generdly, HA isone of the end products of bio-
logical decay of organic matter and it hasgreat resis-
tanceto further decomposition. Thermal analysisused
to determinethe stability index whichisdefined asthe
ratio between the weight | osses associ ated with the sec-
ond and first exothermic reactions. Thedifferencesin
decomposition rateswererel ated to the different de-
greeof aromaticity of HA. Thedatain TABLE 2 indi-
catehigher resistancefor HA yield fromricethan corn
by about 17%, which could indicatethe occurrence of
polycyclic aromatic molecules. From TABLE 4itis
found negative correl ation between soil viscosity and
thermd index of bothriceand corn compost. Thismeans
that the moreresistance of compost themorethere-
duction of soil viscosity aswell.

Heat capacity (Cp)

Heat capacity isafundamental physical property
that influencesthe storage and transfer of heat in sub-
stancemassand it isuseful for surface energy baance
measurements. Awadalla et a.© reported that heat ca-
pacity values can be used asanew indicator for com-
postinternd structureand qudity level, whereasit gives
a so sametrendswith some other compost properties.
Wheress, viscosity criteriaindicatetheinternd resstiv-
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TABLE 3: Viscosity (poise) of calcareous soil affected by
different addition and per cent of both riceand cor n compost
samples.

Rice Compost Corn Compost
(;gn”q“gﬁ;t 1% 2% 3% i;’m&‘;t 1% 2% 3%
Cl 11100 7300 5100 Ci13 16400 14600 12100
C2 14100 7500 5700 Ci14 16600 15000 12800
C3 14500 9200 6600 Ci15 15800 14100 11900
C4 13100 7500 5400 Ci16 14200 13700 9200
C5 17400 13900 12500 C17 14700 14000 10100
C6 16500 13900 11800 Ci18 15800 14100 11900
C7 9300 7200 4600 C19 10500 10100 8200
C8 8900 9700 4500 C20 12400 11200 9000
C9 15600 12900 10900 C21 16000 14200 12000
C10 8300 6900 5500 c22 9900 8100 8000
Cl1 14300 7600 6100 C23 11100 10700 9900
Cl12 17900 16600 14100 C24 18700 16500 16000

The viscosity of calcareous soil (control) is 18800 poise.

ity of themateria to laminar movement, soit isexpect
that asmuch asviscosity va uethe heet required tomove
of laminaisaso high. So, thehighly viscous mediawill
also characterized by high Cp values. The datain
TABLES2 and 3indicatethat soil viscosity reducesby
increasing in hest capacity valuesof bothriceand corn
composts. So, TABLE 4 clearly indicatehighly signifi-
cant negative correlation between compost Cp and soil
viscosity on thethree level s of compost additionsto
soil, i.e., 1, 2 and 3% either as atotal value for the
whole samples or as partial value for each compost
materia (riceand corn) aswell. Regardlessthe highly
significant relations, theregression coefficient of rice
compost samplesaremostly higher thanthosefor corn
samples by 60-70%. This means that rice composts
aremoreableto affect the soil viscosity than corn ones
by thisratio aswell.

Water holding capacity (WHC)

Abdd-Azeem™ and Michadl and Tiry"*® reported
that the WHC of compost isnecessary for soil man-
agement effect on water regimeasWHC of good qual-
ity compost ranges between 70-300% (dry weight ba-
g9), astheincreasein WHC could beconsidered asan
indicator to good compost maturity. Ama 3 conduded
that in order to get high WHC values, composting pro-
cessfor both rice and corn compost should becarried
under NAA condition, lower sludge percent and with
addition of activechemical solution. Generally, from
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TABLE 4: Smplecorrédation between soil viscosity and somechar acter sof prepared riceand corn compost samplesaddition

by different percent to calcar eoussail.

Rice compost samples addition

X v 1% 2% 3%
r a b a b r a b

M.wt -0.890***  910.6 -0.031 -0.956***  822.2 -0.03 -0.965***  740.47 -0.03
RI -0.943*** 3.79 -1.77E-04 -0.659* 263 -1.22E-04  -0.758** 2.46 -1.34E-04
Cp -0.963*** 132 -5.33E-05 -0.696* 098  -3.79E-05  -0.748** 0.91 -3.92E-05
Bulk density -0.307 ns - - -0.479 ns - - -0.405 ns - -
WHC -0.589* 431.2 -0.01 -0.656* 399.6 -0.014 -0.634* 360.3 -0.01
Moisture % -0.809** 55.02 -7.99E-04 -0.836*** 524  -8.11E-04 -0.864*** 50.55 -0.81E-04
oM -0.899***  81.26 -0.001 -0.762** 74.8 -0.001 -0.794** 724 -0.001
CIN 0.275ns -- - -0.023 ns - - 0.011 ns - -
EC 0.398 ns -- -- 0.242 ns -- -- 0.378 ns -- --

o CEC -0.979*** 5411 -7.45E-04  -0.766**  49.84 -572E-04  -0.848*** 48.8 -6.08

'§ pH -0.488 ns - - -0.671* 7.78  -5.85E-05 -0.666* 7.63 -5.61

g Corn compost samples addition

§ M.wt -0.51 ns - - -0.581* 648.6 -0.02 -0.460 ns - -
RI -0.910%** 413  -2.02E-04 -0.899***  4.15 -2.24 -0.789** 3.51 -2.08E-04
Cp -0.945%** 146  -5.80E-05 -0.943*** 149  -6.58E-05 -0.859*** 1.32 -6.27E-05
Bulk density -0.457 ns - - -0.361 ns - - -0.549 ns - -
WHC -0.822***  418.2 -0.01 -0.791** 4121 -0.01 -0.869*** 407.2 -0.01
Moisture % -0.977*** 63.5 -0.001 -0.938*** 63.3 0.001 -0.923*** 60.82 -0.001
oM -0.922*** 721 -0.001 -0.858*** 715 -0.001 -0.963*** 71.3 -0.001
CIN -0.036 ns -- - 0.005 ns - - -0.235ns - -
EC 0.130ns - - 0.138 ns - - 0.292 ns - -
CEC -0.969*** -- - -0.942%** 59.4  -8.84E-04 -0.881*** 57.4 -8.65
pH 0.437 ns -- -- 0.465 ns -- -- 0.248 ns -- --

Note: X isindependent factor, Y is dependent factor, r is correlation coefficient, a is intercept, b is slope (regression coefficient),
* issignificant on 0.05 level, ** is significant on 0.01 level, *** is significant on 0.005 and ns is non significant.

TABLES2 and 3itisclear that soil viscosity values
decreasing by increasing WHC of both riceand corn
compost samples, dsofromTABLE 4 itisclear anega
tivesignificant correl ation between soil viscosity and
WHC. So, soil viscosity status could be expected by
WHC vauefor both rice and corn compost sampl es.

M oistur e content

Moisture contentisthe percentage of water inthe
compost expressed as percentage of totd weight. Mois-
ture content isimportant in storing, handling and trans-
porting of compost and itseffect on bulk density. How-
ever, the optimum moisture content ranges between 40
to 50 percent. Dryer compost isrecommended for ar-
easexposeto highrainfal becauseit can absorb more
water and thus reducing the chance of |eaching ground
by water erosion so could hold water insoil, whilecom-

post that istoo dry may be difficult to apply. On the
other hand, compost which istoo wet, ismore expen-
sve, difficult totransport, and may besticky sodifficult
to be mixed with soil. In general, compost which have
high organic matter materials have a so higher water
holding capacity and moisture content according to
Mark(*® and Maurice. Generally, the moisture con-
tentin TABLE 2 had been folded several timesthan
initial materialsand its val uesrange between 39.8 to
47.6% and 38.9t0 49.8% for rice and corn compost,
respectively. The datain TABLES 3 and 4 indicate
negative significant correlation for soil viscosity with
moisture content, so soil viscosity valuesreduced by
increasing of moisture content.

Organic matter (OM)
Organic matter content of compost isthe percent-
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TABLE 5: The measured soil character s of calcar eous soil
samples.
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of Maryut asaffected by the additions of different compost

Rice compost addition

1%

2% 3%

Samples Ca';giitty d'zr‘]’;'iy EC_ Total Active Ca';giitty d'zr‘]’;'iy VE{;:)C EC_ Total Active Ca';ggfty dz;‘s'i';y WHC EC  Total Active
(callg) (Mgm? (%) (dsm™) CaCO3 CaCO3 (callg) (Mgm?® (dsm™) CaCO3 CaCOs; (callg) (Mgm® (%) (dsm™) CaCO; CaCOs

Cl 02899 149 4772 307 319 169 02957 154 4668 375 319 170 03052 156 46.68 394 317 16.7
C2 02776 150 4631 392 322 173 02914 156 4529 339 321 171 02979 158 4529 386 319 16.9
C3 02705 153 4728 28 316 167 02764 159 4585 293 316 167 02775 159 4585 303 315 16.6
C4 02837 150 4698 319 317 17.00 02957 156 4521 331 316 169 03031 158 4521 398 309 16.6
C5 02742 160 4452 219 309 165 02742 160 4213 239 308 164 02785 166 4213 248 308 16.2
C6 02713 160 4308 218 327 177 02741 161 4173 283 327 177 02783 166 4173 299 326 17.6
C7 02839 149 4792 319 327 171 03017 153 4697 322 327 169 03040 155 4697 394 327 168
C8 02853 147 4863 351 307 164 02813 153 4759 356 305 164 02838 155 4759 386 304 16.2
C9 02718 157 4263 256 319 170 02775 159 4206 261 316 171 02798 166 4206 302 315 170
C10 02948 145 4853 331 307 167 02957 149 4709 377 306 167 03083 152 47.09 393 303 164
Cll 02724 155 4509 289 312 166 02745 157 4362 295 312 165 02776 160 4362 304 310 164
Cl2 02709 160 4477 222 324 174 02725 161 4453 28 321 173 02761 167 4453 298 318 17.1

Corn compost addition
1% 2% 3%

Samples Ca';giitty d‘zr‘]’;';y WHC EC  Total Active Ca';giitty d‘zr‘]’;';y WHC EC  Total Active Ca';ggfty dgﬁs'j';y WHC EC  Total Active
(callg) (Mgm?® (%) (dsm-1) CaCO3; CaCOs3 (callg) (Mgm® (%) (dsm™) CaCO3; CaCOg3 (callg) (Mgm® (%) (dsm™) CaCO3; CaCOg3

C13 02707 156 4403 323 356 174 02761 158 4374 346 352 173 02795 162 4313 355 350 17.0
Cl4 02710 154 428 359 358 176 02752 157 4208 362 356 176 02782 159 4156 392 356 17.3
Cl5 02716 151 46,65 284 337 169 02736 157 460 284 335 167 02742 159 4535 299 334 16.6
Cl16 02737 149 4733 357 360 179 02787 155 4685 389 359 178 02797 157 4565 398 357 174
C17 02721 150 4576 377 367 184 02741 155 4547 382 364 182 02774 158 4544 398 363 17.9
C18 02715 152 46.05 280 359 176 02732 157 4575 284 357 176 02730 159 4458 301 355 175
C19 02786 149 49.03 367 367 187 02816 154 476 38 367 183 02870 155 4713 397 366 180
C20 02773 151 4681 385 349 169 02785 155 463 390 348 169 02853 156 4599 399 348 16.8
C21 02708 154 4486 328 347 175 02721 155 443 337 347 174 02742 161 4356 376 346 17.2
C22 02783 149 5059 392 351 176 0.2865 153 4916 393 349 175 02893 155 47.61 398 349 174
C23 02782 150 4867 379 355 181 0283 154 4721 38 355 17.86 02845 155 4647 397 353 177
C24 02701 158 4636 318 334 166 02734 159 4315 38 334 165 02767 164 4168 389 333 165

Initial soil characters: Heat capacity ( 0.2697 cal/g), Bulk density ( 1.69 g/cm?), Water holding capacity ( 37.67%), Soluble salt (2.15

ms/cm), Total CaCO (37.7%), and Active CaCO,(19.07%).

age of carbon based on materialsin compost and it
play animportant rolein soil structureand water hold-
ing capacity. Organic matter content for good compost
varieswidely, yet it must be ranged between 40-70%
ondry basi g2+, TABLE 2 found that OM of ricecom-
post increase by preparing under NAA conditionswith-
out addition of dudgeand active solutionwhilefor corn
compost it can beprepared under NAA conditionsbut
with addition of active chemical solution and without
dudgeaddition. Also, TABLES 3 and 4 concluded to

that soil viscosity vauesreduced by increasing of OM
content of compost, So negative significant relation was
found between soil viscosity and OM for riceand corn
compost at different percent additions. Quantitatively,
theseresultsindicate that increasing OM by one unit
the soil viscosity decrease by 81.3to 72.4 and 72.1 to
71.3 poise with rice and corn compost samples, re-
spectively. However, the effect of OM in soil aggrega-
tion and making many dickensdesfor theseaggregates
seemsto beresponsiblefor thisbehavior.
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TABLE 6: Thecorrelation and regression analyses between soil viscosity asY with measured soil charactersof Maryut

calcar eoussoil with different compost samples

Rice compost addition

1%
X

2% 3%

r a b r a b r a b

Heat capacity -0.872*** 109954 -346188 -0.759** 77637 -237948 -0.670* 59422 -178753

Bulk 0.937*** -75373 58064 0.779** -100760 70784 0.933*** -93176 63134
Soil viscosity Water holding capacity  -0.847*** 76361 -1364 -0.660* 57968 -1068 -0.631* 54354 -1048

Soluble salt(EC) 0.728** 26182 -4370 -0.736** 27590 -5619 -0.814** 25788  -5277

Total CaCOs5 0.315 ns 0.135ns 0.214 ns

Active CaCO; 0.389 ns 0.384 ns 0.458 ns

Corn compost addition

Heat capacity -0.968*** 229384 -785807 -0.897*** 143960 -472323 -0.716** 96187 -304600

Bulk density 0.816** -101248 76087 0.864*** -167322 115793 0.914*** -102472 71619
Soil viscosity Water holding capacity ~ -0.805** 62380 -1031 -0.868*** 60657 -1043 -0.904*** 57729 -1043

Soluble salt (EC) -0.696* 31670 -5012 -0.413ns -0.340 ns - --

Total CaCO3 -0.409 ns -0.316 ns -0.604* 59569  -1386

Active CaCO; -0.541 ns -0.379 ns -0.603* 60677 -2880

Note: X isindependent factor, Y is dependent factor, r is correlation coefficient, a is intercept, b is slope (regression coefficient),
* jssignificant on 0.05 level, ** is significant on 0.01 level and *** is significant on 0.005 and ns is non significant.

Cation exchangecapacity (CEC)

Chung et a.19 and Jean VanderGheyust!™® revealed
that CECisameasure of thepossbility of any materia
to exchange cationsinitsstructureand it reflectsthe
changesin the components during reconstitution pro-
cessesasauseful parameter for estimating the degree
of maturity of compost. Ceppi et al.® suggested that
the CEC in compost increases asafunction of humifi-
cation due to formation of carboxylic and phenolic
groups. Carboxylic groupsareformed by the oxidation
of lateral chainsof aromatic ringsor the hydrolysis of
estersor lactoneswhich arefairly stable compounds
which also have high molecular weights. Butler et .4
declarethat CEC increases with the humification de-
gree of compost and CEC of stableor good compost
may be<50 cmol (+) / Kg dry compost. Generdly, from
TABLES 2 and 3 soil viscosity valuesdecreaseby in-
creasingin CEC of compost. Meanwhile, CECisusud
positive coordinationwith OM content. Therefore, the
datain TABLE 4 show that soil viscosity valuesarein
negative correlation with CEC for both riceand corn
compostswhich mean that soil viscosity affected by the
quality of riceand corn compost samples.

Interrelations between soil viscosity and some
characters of the treated calcareous soil with
different composts

TABLE 5 show the measured soil charactersfor

thewhole 72 soil samplesincluding; heet capacity, bulk
density, water holding capacity, total CaCO3 and ac-
tive CaCO3. According to detect theinterrel ationsbe-
tween soil viscosity and the measured soil characters
both correlation and regression analysiswere carried
out and presented in TABLE 6 which can be pointed
out tothefollowing:

1. Significant negative correlation between soil vis-
cosity with heat capacity especialy with lower ad-
ditionrates (1 and 2%). So, asheat capacity val-
uesranged between 0.2697 (intid soil) and 0.3083
cal/g and soil viscosity values ranged between
18800 (intial soil) and 4500 poise, so the highly
correlation make these propertiesin link to can
estimate any value from the other. Heat capacity
and soil viscosity are both physico-chemica prop-
ertieswhich affected greatly withtheinterna prop-
erties of compost like OM% and M.wt, soitis
expected that whether O.M and M .wt valuesin-
creased in good composts quality, so heat capac-
ity increased aswell. Thehigh O.M and best com-
post encourage coagulation and aggregation, so
decreasing soil viscosity by formation of many
dickensdes so reducingtheinterna energy among
particles.

Pogitivehighly significant correlation between bulk
density and soil viscosity valueswhichisexpected
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asthehigher density means compaction, so high
internal forcesamong particles, so high viscosity
valuesaswdll.

3. Negativesignificant correlation between water
holding capacity and soil viscosity valueswhichis
al so expected as holding energy of water isalso
indicativeto finemateria sand O.M%, so the best
qualificationsof compost will decreaseviscosity
duetoincreasing of hydration shellsof soil par-
ticlesand minimizethelaminar friction of friction
of hydration shells.

4. Negative correlation between EC and soil viscosity
ascould beexpected from the same point of view
of increasing the hydration shell by increasing sa-
linity which make particlesgpart through sdine hy-
dration shells. In addition to the effect of
ca ciorganic materia swhich enhance coagul ation
of single particleinto aggregates.

5. Nosignificant correlation between both total and
active CaCO3 and soil viscosity except for corn
compostsof 3% addition. Infact, may thistrendis
unexpected with ca careoussoil likeMaryut but may
the effect of compost characters overcome the
CaCOg3 effect, sothe solely effect of CaCO3 and
active CaCO3 hided by these strong characters.

CONCLUSION

We providethisnew aspect to be considered with
the classic soil measurementsasit may need morein-
vestigationsto apply with different soil types.

REFERENCES

[1] H.H.M.Abdel Azeem; Annals of Agricultural Sci-
ence, Cario, 46(2), 525-542 (2001).

[2] A.Ama Ahmed; Characterization of Prepared Com-
post from Plant Residues and Their Effect on Pro-
ductivity Properties of Calcareous Soil. Ph.D, Fac-
ulty of Science, Cairo University, (2007).

[3] SY.Awadala A.FFaten Nour El-Dien, GGMohamed,
Amal Ahmed; 8" National Conference of Egyptian
Soil Science Society (ESSS). “Soils and Water
Studiesin Sustainable Agriculture Systems’ 25-27
Nov. (2007).

[4] T.A.Butler,L.J.Skora, PM.Seinhiber, L.W.Douglass,
Environ.Qual ., 30, 2141-2148 (2001).

[5] S.B.Ceppi, M.l.Velasco, PA.Campitelli, J.Havel;
J.Chil.Chem.Soc., Concepci., 50(3), (2005).

ESAIJ, 5(1) February 2010

[6] R.S.Chung, M.Y.Yap, H.C.Lin, T.C.Chang, Jour-
nal of the Chinese Agricultural Chemical Society,
31, 220-228 (1993).

[7] V.DeMéobenites, Jirikucerik, B.Madari; In Metting
on Chemistry and Life, Brno., (2005).

[8] O.A.Gideon; Globd Journa of pureand Applied Sci-
ences, 10(2), 235-238 (2004).

[9] C.R.Hicks; ‘Fundamental Conceptsin Design of
Experiments’. 39ed., CBSCollege Publishing, N.Y.,
USA, (1982).

[10] Jean VanderGheynst; UC Workshop on Compost
Use for Pest Management. How Agricultural End-
Users Can Asses Compost Quality. Ph.D, Depart-
ment of Biologica and Agricultural EngineerningUC
Davis, (2006).

[11] S.Karmakar, R.L.Kushwaha; Journal of
Terramechanics, 44(2), 197-204 (2007).

[12] SKarmakar, R.L.Kushwaha; American Society of
Agricultural and Biological Engineers, Paper
Number 061094, ASAE Annual Meeting, (2006).

[13] A Klute; Water Retention: Laboratory Methods. In
Methods of Soil Analysis, Part 1: Physical and
Mineralogical Methods, Second Edition, Klute
(editor). American Society of Agronomy, Madison,
WI, 635-662 (1986).

[14] K.Kumada, Y.Kawamura; Nippon Dojo-Hiryogaku
Zasshi, 36367 (1965).

[15] Mark Risse; http:// Compost Utlization in Erosion
Control.htm., (2006).

[16] K.l.Masayuki, S.Hiroaki, Y.Kazuhiko; Journal of
Colloid and Interface Science, 284(2), 463-469
(2005).

[17] Maurice E.Watson,; http:// Testing Compost ANR-
15- 03 htm. Ohio State University, Fact Sheet,
(2006).

[18] J.Michael, PE.Tiry; http:// Composting Dairy
Manure for the Commercia Markets.htm., (2006).

[19] M.Negre, D.Vindrola, S.Spera, L.Ferraris,
M.Gennari; Soil Sci., 167(10), 636-651 (2002).

[20] A.G.S.Prado, J.A.A.Sales, C.Airoldi; Thermal
Analysis and Calorimetry, 70(1), 191-197 (2002).

[21] J.Stokes, J.Gody, J.Maheswaran; A Long-Term
Study into Compost Applications for Broadacre
Cropping. DNRE State Chemistry Laboratory-Ag-
riculture Victoria, 621 Sneydes Rd, Nerribee, Vic,
3030 (2006).

[22] S.Van Baars; Geo-Denver.|SBN 978-0-7844-0897-
1, (2007).

[23] S.S.Yang; Management of Composting. Food and
Fertilizer Technology Center, (2005).

Snoivonmental Science
A Jndian W


http://
http://
http://

