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Figure 1. Location of the study area in Khuzestan province of Iran.
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Table 1. Statistical significance of physicochemical properties of soils under sugarcane cultivation and
uncultivated soils in study zone.

o S o el ey M en S oH EC daf St e
CLAY SILT SAND Kawi oC SOV
ns ns C,.&.S V-:vw-:ﬂ‘
19.43*%  10.42*  334.99%* 5986.92* 0.002 0.321 7.43%* 1
Cultivation system
(A) glas
42.45 344 2.17 12236.12 0.046 0.39 245 3
Error (a)
ns ns \Sl}. L;“'c
9.86 200.89*  122.69* 4613.74** 0.02* 0.025 8.44* 2
Soil depth (B)
94.3™  34.22™ 70.92™ 2988.77™ 0.017™  0.084™  14.19** 2 ORE X s
System * Depth
silosT last
389 9.76 26.31 5188.3 0.12 0.07 2.99 23 oS
Error (b)

0O.C = organic carbon, Avai =Available, ns = not significant, * = P < 0.05, ** =P < 0.01

e Glasl 55 0ddCiS 5 b LS plend 565 Slo a0k amylio - Jgu

Table 2. Comparison of average selected physicochemical properties between Cultivated and Uncultivated
soils in same depths.

v o - il ety s o BC (@8 )
CLAY (%) SILT (%) SAND (%) Kavi (mg kg™) OC (%) s
Depth
oS 2L IR 2L IR 2L oS 2L oS 2L IR 2L GIRAY L (cm)
©) (Unc) ©) (Unc) ©) (Unc) ©) (Unc) (C) (@Unc) (C) (Unc) (C) (Unc)

47020 2969° 3064 312°  2234° 39.11° 6667° 139" 066" 033" 783" 7.84° 077° 1373 030
4044* 2808 4336 3821° 162° 3371° 6367° 1170 059° 0.82° 794 7.8 136" 1343" 3060

4725*  1685° 3679 4093 1596¢° 4222° 6233° 119" 055 058 781 799" 243 66" 6090

C,wal.sh)l.a.; Q}Uﬁ L;'MA._»Q}U.Z& J:.<;L:4 4_.»{\.5.& Q))})J\b&m Q}Uﬁ ¢.L¢ 0,':.&4._» L&)Lo.; ufUL-<vj Jﬁ.‘kw MLLA J));-ﬁ
Cultivated (C) saic.is 5 Uncultivated (Unc) : ;L i

OA8A-Y ) Wl V4 LT b oS el Cartes 5 oS 35085 5 09, Gs g, Of catS pKile ¥ g

Table 3. Average of water quality in the Karoon River and drainage of Amir Kabir agro-industry according to
19 years statistics (1998-2016).

SO~ cr Na" Mg®  Ca* SAR TDS EC
pH ——m
mmol L™ g/L dS/m
058
8 13.7 13.3 5.1 5.6 5.8 1.495 7.89 2.15
Karoon
| iCas
37.3 107.2 102.4 24.1 20 20.8 8.79 7.55 12.6 o ¥

Amirkabir Drainage

SAR: Sodium adsorption ratio
TDS: Total dissolved solids

£a
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Figure 2. XRD patterns for suspension samples from a) A Horizon of Amir kabir uncultivated soils and
b) C, of Amir kabir uncultivated soils ¢) Ap, and d) 2Cg Horizons of Amir kabir cultivated soils.
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Table 4. The relative changes of some minerals in descripted profiles in the sugarcane fields compared to

nearby noncultivated lands.
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Figure 3. Cross (Right) and simple (Left) images of thin sections of a) C; horizon of non-Cultivated land and
b) Ap; horizon of field under sugarcane Cultivation.

Y c-L.’Jc_,:J C, 38 HE) S 56 &qu oslw ;g pgeai —¢ JS.-"'»
2k o

Figure 4. Simple images of thin sections of a) Ap; horizon of field under sugarcane Cultivation and
b) C; horizon of non-Cultivated land.
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Table 5. Micromorphological properties of descripted profile horizons’ in non-Cultivated and field under
sugarcane Cultivation.
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Abstract

Background and Objectives: Sugarcane cultivation with unique conditions for growth such as long
growth season, higher water demand and using the heavy agricultural machineries in different stages
of the sugarcane cultivation can affect on soil properties and soil resources. The present research
aims are physicochemical investigation and study of clay mineralogy and micromorphology
properties of soils under sugarcane cultivation in comparison with noncultivated soils.

Materials and Methods: Study area is located in fields of the Amir Kabir Agro-industry company
about 45 km south of the city of Ahvaz on river alluvial plains. The soil moisture and temperature
regimes are Aridic and Hyper thermic, respectively. At first, all field sheets of agro-industry are
checked and then four fields are selected without any limitation and with more than 15 years
sugarcane cultivation. Four profile was described in fields and its nearby uncultivated land (distance
of approximately 30 meters from field) and were sampled according to conventional procedures.
The physicochemical properties consist of available K, organic carbon, CEC and particle size
distribution were determined. Also, mineralogical and micromorphological properties of samples
were determined and All data were statistically analyzed using the SPSS 2012 software program and
then results were compared.

Results: The results of this survey indicated that land use change and cultivation operation in non-
cultivated regions have not high quality can change some properties of soil quality; But the severity of
these changes were not the same for different soil characteristics. Some properties were changed in
cultivated soils such as EC, available K and particle size distribution. In this study, no significant
difference was seen between pH amount from land use change that can be attributed to the high
buffering capacity of the soil and the high levels of carbonates in Khuzestan soils. Long-term
cultivation result important changes in the clay minerals in sugarcane fields that majority of these
changes are refered to mineral conversion and K element. Expandable 2:1 minerals were observed
under sugarcane cultivated especially in surface horizons that are attributed to reduction in the amount
of palygorskite and illite. Micromorphological study of thin sections of descripted horizons indicated
aggregation with weak pedality in some cultivated soils. Also, in most descripted horizons of profiles
in cultivated fields, the percentage of pores increases. The comparison between cultivated soil and
noncultivated lands indicated thad there is no difference between them aspect of classification and land
use change did not affect on soil family. This research showed that intensive cultivation and heavy
irrigation cause alteration in mineralogy and element requirement changes of soils.

Conclusion: Land use change cause some basic changes in physicochemical, mineralogical and
micromorphological properties of soil in sugarcane fields.

Keywords: Land use change, Micromorphological properties, Noncultivated land, Sugarcane
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