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Table 1- Analysis of variance of examined soil characteristics

Olayo (uile
Mean square
Oluis @lie 3342y SeS Jols a5 gl Cagb,
Source of variation (df) () S oS (059hS 3 b Jgoiil) iyl .Saturated water (iontent
OC (%) CEC pH (%) 39 (7) o>
(Cmole+.kg™) Gravimetric Volumetric
(%0) (%)
T s 2 0.015™ 376.3™ 2.816™ 463.09™ 428.10™
Salinity - Alkalinity
s é‘m_ 2 0.034™ 0.212™ 0.411™ 15.899m 11.175™
Gum Arabic
Blize Cfl)jl 4 0.0028" 2.726™ 0.075™ 13.288™ 14.660"™
Interaction
s
18 0.0145 0.979 0.0452 19.361 14.141
Error

sz pe NS g doyd guy g )d HId gime # ¢ Mo )d S e ) > jimo
*and : significant at probability levels of 1 and 5 %, respectively; ": insignificant
S9lS ols cud )b :CEC ¢ JT )5 :0C
OC: organic carbon; CEC: cation exchange capacity
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Table 2- Analysis of variance of examined soil characteristics (continued from Table 1)
Mean square Ol o ke

popase @y T Res Sy ol
_ 39 ol : o oets
a4 5 e & Lalas g,lul R
Ol pus 2olie ‘;i res) sl BalSE ki S (7)"5’ : # Yo ilw)
Source of variation U TS P (o skes) (o o) . (celw
df Db Fose D ZWAS K
i MWD (mm) m -
(9.cm?®) (mm) (cm.h?)
LT S5 .
Salinity - Alkalinity 2 0.045 5.055™ 4.612™ 3674.6™ 0.0002"
S e N
Gum Arabic 2 0.009 1.263" 0.110% 601.95 0.0014*
Do il 3l
Interaction 4 0.004™ 1.094¢ 0.194™ 504.3™ 0.0010"
s 18 0.0078
Eror : 0.256 0.0291 79.05 0.0005

Msze pwE NS g 0o yd iy g )d HId gime # ¢ Mo pd S g yd > pixe s
*and *: significant at probability levels of 1 and 5 %, respectively; ™: insignificant
SBglal Sgpn colin Ks ¢ s el 5 asliS B g)lul WAS ¢ o) IS )5 sn Dim tladiliSs s 559 ke MWD ¢ als ogaske py»> Db
Dp: bulk density; MWD: mean weight diameter; Dm: mass fractal dimension; WAS: wet-aggregate stability; Ks: saturated hydraulic
conductivity
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Table 3- Analysis of variance of soil respiration at different times after treatment

©lape 5x0be
) a0 Mean square
O puts 2alio _ .
Source of variation o3l 293 39, 2, 59, w2 595 PETTIWETH 9 Cowr! 39
df Second day ~ Fourth day Seg:;th 13" day PO
27 day
o T (898 "
Salinity - Alkalinity 2 32946.7 82338.3"" 28539.2" 79055 10506.0™
o deo -
Gum Arabic 2 55708.2 91372.9" 34548.9"  10122.4™ 8508.5™
Do ol 3l
Interaction 4 8985.4” 16299.2”  8375.89™  1988.9" 2286.7"
= 18 499.69 2101.8 339.5 20.121 14.09
Error ’ ) : :

Loyd Sy o a3 5 o **: significant at probability levels of 1 %
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Figure 1- The interaction effects of soil salinity and gum Arabic on soil OC (A) and WAS (B)
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Figure 4- Soil microbial respiration changes at different times after treatment with Arabic gum
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Introduction: The use of soil amendments more specifically bio-polymers is increasing nowadays. Arabic
Gum is also one of the hydrogels that are capable for soil modification. It seems that the main usage of
amendments in soils is to improve the structure of intended soils. Saline-sodic soils are among the poorly
structured soils. The use of soil amendments in these soils may be of the most concern. The different conditions
of saline-sodic soils in terms of microbial activity and sodium concentration imply that there should be
differences in effects of different soil amendments in saline-alkaline and non-saline-alkaline soils. There is no
report (up to our knowledge) about the application of Arabic gum in saline soils. However, it seems that the
effects of Arabic gum in saline-sodic soils may differ from what in non-saline-alkaline soils due to the
interactions between Arabic gum, salinity, and sodium. Therefore, the current research was aimed to investigate
the effects of Arabic gum as an analogue of exopolysaccharides on several soil characteristics of saline-sodic and
non-saline-sodic soils collected from Lake Urmia catchment, northwest of Iran.

Materials and Methods: The current research was carried out using loam soil samples collected from Qareh
Chopogh village located on the southeastern border of Lake Urmia, Bonab plain, Northwest of Iran. In order to
evaluate the effects of Arabic gum on properties of salin-sodic and non-saline-sodic soils, a factorial experiment
based on completely randomized design (CRD) with two factors (salinity - sodicity levels and Arabic gum) and
three replications was carried out. Salinity - sodicity levels, as first factor, included EC =1 dSm™ and SAR = 1.3
(non-saline-sodic soil), EC = 6 dSm™ and SAR = 16 (saline - sodic soil), and EC = 30 dSm™ and SAR = 58
(severely saline-sodic soil). When soils were sampled from each salinity-sodicity classe and transformed to
laboratory, pots were prepared and treated with different levels of Arabic gum including 0, 5, and 10 g kg* and
incubated for one month with varying soil water content between around 0.5FC and FC. After incubation time,
disturbed and undisturbed soil samples were collected from pots and were prepared for further analysis.
Undisturbed soil samples were used to determine bulk density of pots (Dy), volumetric (6y) and gravimetric (6m)
saturated soil water contents, and saturated hydraulic conductivity (Ks). Disturbed soil samples were also used to
determine wet-aggregate stability (WAS), mean weight diameter (MWD), and mass fractal dimension (Dn) of
soil aggregates, soil pH, soil organic carbon (OC), soil cation exchange capacity (CEC), and soil respiration.
Finally, results were subjected to analysis of variance in SAS software based on applied design.

Results and Discussion: The interaction of Arabic gum and soil salinity-sodicity was significant for organic
carbon, microbial activity and soil structural characteristics (MWD, WAS, and mass fractal dimension). Arabic
Gum improved biological soil properties even in saline-sodic soils. The higher microbial activity (16 to 443 mg

Co, kg™ soil day " in higher amount of Arabic gum vs. 3 to 109 mg co, kg™ soil day " in blank soil) and organic

carbon content (0.31 to 0.36 % in higher amount of Arabic gum vs. 0.14 to 0.22 % in blank soil) were obtained
in higher amount of Arabic gum in saline-sodic and non-saline soils. While, the stability (0.88 to 60 vs. 0.9 to 13
%), mean weight diameter (0.06 to 2.53 vs. 0.009 to 0.46 mm), and mass fractal dimensions (0.935 to 2.09 vs.
0.75 to 2.45) of soil aggregates were affected by Arabic gum in non-saline-sodic soils rather than saline-sodic
soils. The main effect of soil salinity-sodicity was significant for soil cation exchange capacity, soil pH,
gravimetric and volumetric soil water contents, and pots bulk density. The higher amounts of CEC (21 vs. 9
Cmole+.kg™), pH (8.0 vs. 7.4), volumetric (53 vs. 41 %) and gravimetric (43 vs. 30 %) water contents, and the
lower pots bulk density (1.23 vs. 1.37 g.cm™) were recorded in severely saline-sodic soil compared to non-
saline-sodic soil. The main effect of Arabic gum was significant for soil saturated hydraulic conductivity and soil
pH where the higher rate of saturated hydraulic conductivity (0.06 cm.min in higher amount of Arabic gum vs.
0.04 cm.min in blank soil) and the lower pH (7.9 in higher amount of Arabic gum vs. 8.2 in blank soil) were
recorded in 10 g.kg™ Arabic gum.

1, 2 and 4- Former M.Sc. Student and Assistant Professors in Department of Soil Science and Engineering, Faculty of
Agriculture, Maragheh University

(*- Corresponding Author Email: mehdirmti@gmail.com)

3- Associate Professor, Department of Plant Production and Genetics, Faculty of Agriculture, Maragheh University


mailto:mehdirmti@gmail.com

Vord s — el (ST (Lo g (S b Latl i Sgmgy 30 (o256 &owo 2,8

Conclusion: Based on the results, we conclude that although the effectiveness of the Arabic gum is
decreased in saline-sodic soils, it significantly affects different soil characteristics. However, it seems that we
need to apply higher amount of Arabic gum (higher than 10 g.kg™) to gain the considerable effects of Arabic
gum in saline — sodic soils. Since gradual drying of Urmia Lake, located in northwest of Iran, is leaving behind
wide areas of saline and saline-sodic soils which is threatening habitant’s health, modification of these salt-
affected areas using Arabic gum can be a useful strategy. Although, improving vegetation density seems to be
main key for this aim, application of soil amendments (more specifically Arabic gum) may support the
establishment of vegetation in area. Our objective observation also points to this fact that Arabic gum
(specifically in higher amount of 10 g.kg™?) resulted in a crust like layer in soil surface specially in dry state that
can prevent the removal of salt particles by the wind. However, the effectivity of Arabic gum in preventing the
removal of salt particle by the wind (which is a common issue in area) needs to be evaluated through wind tunnel
experiments.
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