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1- Measure of soil microstructure
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Figure 1. A. Location of the Jiroft city in south of Kerrman. B. Location of Sampling points in Jiroft city
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Table 1. Statistical description of physical, chemical properties of soil and S index in citrus.

v D Sl ‘Plf\} Sl J;-lhj S
Mean Min Max Unit Feature
0.24 12.56 51.32 28.5 88.5 % o e
Sand
Lo
0.33 5.72 16.65 75 445 % o0 e
Clay
B JEs
0.09 0.136 1.56 133 1.78 Mgm SAL S
Bulk Density
0.12 0.05 0.41 0.33 0.5 % & ]
Porosity
I
0.42 0.306 0.72 0.19 1.9 % “% i
Organic Matter
sl oS culas LB
0.55 1.53 2.79 1.01 13.73 dSm’! O o
Electrical Conductivity
st 2809 J S L
0.37 0.021 0.056 0.006 0.1 - o 7501 o
S-index VanGenuchte
- s Jd S L
0.24 0.0116 0.048 0.03 0.1 - o5 S s
S-index Brooks-Corey
il S5 S Jue S anls
0.215 0.01 0.046 0.037 0.099 - ST o

S-index Groenevelt-Grant

(Standard Deviation) ,lxs <l I SD «(Coefficient Variance) <l .55 .0 CV
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Table 2. Statistical description of physical, chemical properties of soil and S index in Palm.

v D Sl Sl Sl A 5
Mean Min Max Unit Feature
0.24 15. 16 63.15 15 89 % o e
Sand
0.34 4.86 14.28 6 315 % o2 e
Clay
b s
0.077 0.12 1.54 1.34 1.73 Mgm sAt S
Bulk Density
0.107 0.045 0.42 0.35 0.49 % & ]
Porosity
I
0.5 0.22 0.44 0.039 133 % “;. i
Organic Matter
slal S culas LB
0.74 3.63 4.92 1.12 18.99 dSm’! O o
Electrical Conductivity
it g8 09 J S L
0.31 0.019 0.06 0.003 0.1 - o 7501 o
S-index VanGenuchte
- s Jb S AR
0.19 0.012 0.063 0.041 0.1 - 6”;5 oS o
S-index Brooks-Corey
S — 05,8 Jae S el
0.32 0.012 0.04 0.022 0.09 - ST o

S-index Groenevelt-Grant

(Standard Deviation) ,lxs <l I SD «(Coefficient Variance) <l .55 .0 CV
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Table 3. Statistical description of physical, chemical properties of soil and S index in Arable.

v D Sl ‘Plf\} Sl J;-lhj S
Mean Min Max Unit Feature
S Ao
0.306 17.6 57.6 17 87 % o
Sand
Lo
0.34 5.74 16.7 8.5 35 % Sl
Clay
B JEs
0.052 0.082 1.56 1.34 1.69 Mgm st
Bulk Density
0.075 0.031 0.4 0.36 0.49 % s .
Porosity
I
0.35 1.56 44 2.12 8.7 % ool

Organic Matter

sl oS culas LB
0.55 0.213 0.39 0.065 1.43 dSm O o = ==
Electrical Conductivity

S0, S anls
0.41 0.022 0.05 0.0064 0.1 - GO S
S-index VanGenuchte

Sy d S asls
0.15 0.0086 0.055 0.05 0.099 - e oS de S a2
S-index Brooks-Corey

IS -cds05,8 Jue S axls
0.39 0.0142 0.036 0.018 0.1 - ST <
S-index Groenevelt-Grant
(Standard Deviation) ,lxs <l I SD «(Coefficient Variance) <l .55 .0 CV
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Table 4. Statistical description of physical, chemical properties of soil and S index in forest.

v D Sl Sl Sl A 5
Mean Min Max Unit Feature
0.13 10.2 80.19 26.5 91 % o e
Sand
0.28 3.1 10.9 4 24.5 % o e
Clay
b s
0.05 0.072 1.43 133 1.66 Mgm™ S
Bulk Density
0.059 0.027 0.46 0.37 0.5 % s .
Porosity
I
0.52 0.156 0.3 0.026 0.78 % 3_ e
Organic Matter
slal S culas LB
0.28 1.72 6.19 3.12 10.2 dSm™ O o = ==
Electrical Conductivity
ot 5505 e S asls
0.288 0.019 0.022 0.0014 0.04 - ”f”s” e
S-index VanGenuchte
- s Jb S AR
0.47 0.0065 0.018 0.008 0.048 - o5 S s
S-index Brooks-Corey
S — 05,8 Jke S el
0.4 0.008 0.0279 0.0059 0.05 - ST s

S-index Groenevelt-Grant

(Standard Deviation) ,lxs <l I SD «(Coefficient Variance) =il .55 .0 CV
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Table 5. Statistical description of physical, chemical properties of soil and S index in Combinatory.

v D Sl Sl Sl A 5
Mean Min Max Unit Feature
0.25 12.2 47.9 25.5 84.3 % o e
Sand
0.33 5.056 15.2 6.5 31 % o e
Clay
L J&s
0.059 0.092 1.54 1.37 1.75 Mgm™ sAt S
Bulk Density
0.083 0.035 0.42 0.34 0.48 % e
Porosity
N
0.31 0.25 0.8 0.5 1.9 % ool
Organic Matter
slial Sl colas el
0.55 2.99 543 1.75 19 dSm’ O e e =
Electrical Conductivity
w5805 Je S Latls
0.24 0.013 0.05 0.006 0.09 - SEAE0 S e
S-index VanGenuchte
- 2 db S esls
0.15 0.008 0.05 0.042 0.09 - 6”;5 oS S e
S-index Brooks-Corey
SIS~ s S Jae S Larls
0.33 0.01 0.03 0.02 0.1 - R e
S-index Groenevelt-Grant
(Standard Deviation) ,lxs <l I SD «(Coefficient Variance) <l .55 .0 CV
SN 4 by OF (p5eS 5 O 50 EB bl S (S5 cdS sl S

A dsr) A3l e S v by S (Snd S o fole dols

(&Y e) muSssgde ulul p cilide glag S 53 S cis R R BUPRe
Table 6. Classification of Soil Quality in different land uses based on Dexter (2004a,c).

(1) s (1) cins NI S ppe S paxls S
Very poor Poor Good Very good S-index Land use
el é- u\ﬁ
486 8 2143 65.71 G505 d
Van Genuchten
0 1.43 60 38.57 SoF T San e e
Brooks and Corey Citrus
0 0 81.43 18.57 S 05 das
Grant and Groenevelt
el é- u\ﬁ
4.29 8.57 21.43 65.71 s d
Van Genuchten
- Ao ) Ve
0 0 1429 85.71 SoF mSand §
Brooks and Corey Palm
=il S 505,58 Je
0 37.14 50 12.86 A 02 d

Grant and Groenevelt
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Continue Table 6.
(1) honds ot (1) it D ost D)o S sl S8
Very poor Poor Good Very good S-index Land use
v W E e
8.57 10 3143 50 FF50s
Van Genuchten
- Ao 143
0 0 0 100 S0 mSon e
Brooks and Corey Arable
2518 =50 ,8 Jde
1.43 57.14 30 11.43 A 02 d
Grant and Groenevelt
v WE e
31 65.67 3.33 0 GFS50s
Van Genuchten
72 2267 5.33 0 S0 moSon S
Brooks and Corey Forest
2l S =505 S Jde
3 38.67 2933 0 =S s
Grant and Groenevelt
v W E e
2.82 5.64 22.54 69 FF50s
Van Genuchten
— ./\ﬁ 3
0 0 3521 64.79 S0 mSon o
Brooks and Corey Combinatory
2l S =505 S Jde
0 85.92 12.68 1.4 A 02 d

Grant and Groenevelt
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Figure 2. Comparison of S-index according to three models in five different land uses (S.VG: S-index Van
Genuchten, S.BC: Brooks and Corey, S.GG: Grant and Groenevelt).
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Abstract

Background and Objectives: One of the ways to express physical behavior of soil is to describe of
the soil structure. Since soil physical quality could not be measured directly, therefore, the special
properties defined as indicators, are used to express the soil physical quality. Of different indicators,
including S-index is used to express the physical quality of the soil which is the slope of the soil
water retention curve at inflection point. It seems that little research has been done on the effect of
landuse on the S-index, therefore, the purpose of this study was to compare the results of S-index
in three different soil water characteristic curve models (Van Genuchten, Brooks-Corey and
Grant-Groenevelt models) in 5 different land uses in Jiroft city.

Materials and Methods: For this reason, 350 disturbed and 350 undisturbed soil samples from
different landuse (citrus, palm, arable, forest and combinatory) were collected. Some of the physical
and chemical features of the soil, including sand, silt and clay percentage, the electronic conductivity
at saturation, Bulk Density, the percentage of the total porosity and the percentage of the Organic
Matter were measured. Also, the amount of the soil moisture in suctions 0, 10, 30, 50, 100, 300, 500,
1000 and 1500 KPa was determined using pressure plates device.

Results: The results showed that in the study region the best physical quality of the soil was seen in
palm land use. All landuses, except forest, had proper physical quality. High value of S index in
citrus, palm and arable land uses can indicate better soil management at the start of farming. In
combinatory land use, due to Simultaneous cropping of alfalfa and palm, alfalfa causes more organic
matter to be returned to the soil and as a result, the soil structure improves, which is displayed at
high value of S index. In general, The S index was higher in landuses where the soil had better
structure or management operations were improved.

Conclusion: In general, despite the slight differences in citrus, palm and cultivate landuses, palm
landuse had a higher mean of S index. So that their values in Van Genuchten, Brooks-Corey and
Grant-Groenevelt models were 0.06, 0.06 and 0.04 respectively. The results of this study showed
that the Van Genuchten model accuracy was better in estimating and evaluating the soil quality due
to the greater distinction between the soils with close physical quality. Because the fitting of Soil
water characteristic curve had a higher R? (R2=0.92). However, due to low differences with two
other models, in particular the Brooks and Corey model (R2=0.87), It seems that, a suitable model
for assessing soil quality in different landuses varies. Therefore, it is imperative that this index and
other indicators of soil physical quality assessment in different climates are more explored.

Keywords: Brooks-Corey model, Grant-Groenevelt model, Land use, S-index, Soil physical quality,
Van Genuchten model
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