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1- Carboxyl Methyl Cellulose
2- Guar
3- Carrageenan
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2- Wet aggregate stability
3- Mean weight diameter
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Table 1. Analysis of variance of effects of soil type, Arabic gum and their interaction on the examined soil

characteristics.
Sl e :Sle
e
Mean Square . O i @L'.«
E
P CL,;‘:\ Casby i CL,;‘:\ Co b, CEC QI oS e Source of variation
pH -1 i df
% 0y) % O) (emole’kg")  Organic Carbon (%)
ns S gy
133.69%* 75.02* 0.046 113.1%* 0.7700%* 1
Soil type
8.19" 15.78™ 0.041"™ 0.176™ 0.0246** 2 o
Arabic Gum
ns ns ns J”u;’n ;)b;1
66.62* 58.61* 0.012 0.695 0.0007 2
Soil x Gum
solesT gl
11.43 8.49 0.021 0.505 0.00045 12 ol
Experiment Error
18 4 sad (gl

Sampling Error

Db ™ S Ch.w);)bd;uﬁ o ys S Cb.w);)bd;uw
** and * significant at probability levels of 1 and 5%, respectively; ™ insignificant.
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Continue Table 1.

Sl e
Mean Square
e
s B Ol s @L'.o
- LW s, L PRL) > 15
Sghla - e 33 oS o £ e Source of variation
Sk A T [ QIS a3 Al df
K (cm h™) TWAS D MWD (mm) D; (gem™)
Sk e i
0.000™ 663™ 0.012™ 0.188™ 0.0003™ 1 &
Soil type
0.005* 4222%* 0.112%* 8.887** 0.0064* 2 o e
Arabic Gum
e ool 3
0.002%* 400™ 0.003™ 0.095™ 0.0056* 2 Jle =l
Soil x Gum
b3l gl
0.0003 335 0.003 0.192 0.0011 12 oG
Experiment Error
18 4 sad (gl

Sampling Error

.)bd'm_ﬁ.énsj.x.p);@CEM);)!;J'MﬁgM);;QChM);)!;W

** and * significant at probability levels of 1 and 5%, respectively; ™ insignificant.
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Table 2. Analysis of variance of soil respiration at different times after treatment.

ey Sl PR
Mean Square p Ol s @L'.o
3! ..
Source of variation
A 5 et 30 A5 590 REENTY poler S £33 355 df
S oo
33.20™ 2996** 52517** 386262%* 39204** 1 &
Soil type
24001** 39808** 309746** 1562785%* 784519%* 2 i
Arabic Gum
e ool B
157** 87.7* 10845%* 232935%* 19302** 2 & -
Soil x Gum
sl gl
20 19.56 371 21444 1438 12 oS
Experiment Error
18 Nakis

Sampling Error

.)bd'm_ﬁ.énsj.x.p);@CEM);)!;J'MﬁgM);;QChM);)!;W

** and * significant at probability levels of 1 and 5%, respectively; ™ insignificant.
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Figure 1. The interactions of soil type (clay loam and loam texture classes) and gum Arabic on pots Dy,
gravimetric and volumetric water contents and K.
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Figure 2. The interaction effects of soil type (clay loam and loam texture classes) and gum Arabic on soil
respiration rate at different times after soil treatment.
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Figure 3. Mean comparison of soil CEC and organic carbon between clay loam and loam soil texture classes.
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Abstract

Background and Objectives: There are rare and contrary reports about the effects of microbial
biofilms formation on the physical, chemical and biological properties of soil. There is no possibility
of direct study of microbial biofilms in the soil due to limited scientific techniques; therefore, other
similar materials are used as analogue for biofilm. Arabic gum is one of the analogues of biofilm,
which is also discussed in some case studies. However, so far no report on its effect on different soil
texture classes has been presented. Therefore, in order to evaluate the effects of Arabic gum on
several soil characteristics of two different soil texture classes, the present study was designed and
conducted.

Materials and Methods: To do this study, two different soil types including clay loam and loam
texture classes and different amounts of Arabic gum (0, 5 and 10 g per kg of soil) with three
replications were investigated in a factorial experiment in a completely randomized design (CRD).
Arabic gum was mixed with soil and after one-month incubation time, the disturbed and undisturbed
samples were taken from the soils and different soil characteristics including bulk density (Dy), soil
moisture content (0), saturated hydraulic conductivity (Ks), saturated water content, soil aggregate
stability (WAS), mean weight diameter of aggregate (MWD), mass fractal (Dy,) of aggregates, soil
acidity (pH), organic carbon (OC) content, cation exchange capacity (CEC) and microbial
respiration (Rs) were measured.

Results: The results showed that the effect of applied amounts of Arabic gum on 6, soil Dy, K
and R, in loam soil was lower than that of clay loam, whereas the application of 10 g Arabic gum per
kg soil in clay loam soil caused an increase by approximately 12, 18 and 317 percent, respectively,
in the volumetric and gravimetric 0, and the K; while these effects were not seen in loam soils.
Usage of 10 g Arabic gum per kg soil also reduced the Dy of clay loam soil up to 5%, while no
changes were found in the Dy, of loam soils. Also, in treated soils, both applied amounts of Arabic
gum (5 and 10 g per kg soil) showed positive changes in soil OC and the WAS, MWD and Dy, of
aggregates, being independent from soil type. According to the results, the amount of 5 g Arabic
gum per kg soil can be recommended to improve the characteristics of the clay loam soils.

Conclusion: The use of Arabic gum can improve the physical, chemical and biological properties of
soil. In fine-textures soils with higher contents of clay, much less amount of it is needed, while in
coarse-textured soils, more amount of this polymer are needed; in the other words, the effect of
microbial biofilm formation is more pronounced in fine-textured soils.
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