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Table 1- Selected some properties of studied soils

L - Tosle
cél cws o ‘; ° WpL  Wairdry Wgokea W s0kPa
Texture Cultivation Clay Organic matter
(%) (%) (wiw)  (w/w) (w/w) (w/w)

P Alfalfa sy, 3225 1.89 029 005 027 038
Clay Loam

P Wheat o5 30,97 1.79 025 004 024 036
Clay Loam

-Sp9 Alfalfa wsy  17.77 1.55 021 003 019  0.34
Clay Loam

e Wheat ».5 15.96 0.92 0.17 0.03 0.17 0.31
Clay Loam

W sokpa JoliolS 50 <o 5le 4250 pubis 5 ¢ W goipa JISuobishS 80 <SG il (S0 yulis Whirgry <Suid=loa § Wpp (6 pmed J )3 i i & Cagho)
Water content corresponding to plastic limit wp;air-dry Wai.qry; matric suction of 80 kPa Wgokes; and matric suction of 50

kPa Wsowpa, respectively
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Table 2- Effects of soil texture and cultivation type on tensile strength (kPa) for aggregates and clods with size of 8-10 mm

(Y1), 15-25 mm (Y2) and 30-35 mm (Y3) in different water content

cdl s Wair-dry W gokpa W s0kpa

Texture Cultivation Y, Y, Y Y, Y, Y Y Y, Y;
g oy 161*  146°  135° 154* 1420 122° 80*  62*  42°
Clay Loam Alfalfa (£8) (#8)  (#12) (#7)  (x10) (29) (#2) (#2) (x2)
e puiS 155° 105 99° 130° 103 85 61> 57°  33°
Clay Loam Wheat (#9)  (¢8)  (12) (+8)  (#11) («16) (#3) (¢6) (3)
I oy 83° 71° 49° 75° 55° 45° 28° 25° 23
Clay Loam Alfalfa (£8) (#8)  (11) (#8)  (x11) (x10) (#3) (#3) (#3)
spd) puiS 52 43¢ 42° 46" 39° 26" 26" 23 22
Clay Loam Wheat (+8)  (¢8)  (10) (#8)  (#11)  («8) (#3)  (#4) (+4)

Ol
113 91 81 101 85 70 49 42 30

Mean

W skpa JSlyshs 50 S ile 2o s 9 W aiken JISobokS 80 S ple 250 i Wairry SKislgn 2> 5 a5 & Cugh
S5 (ol ime gld o yd D plaws j3 (bl a5 ) sl e S e By S Bl (gl s 45 ol Sibie ¢ g b 5
25l o odly Jlme Bl youl oaimy L 55ly (90 dlael
Water content corresponding to air-dry Wai.ary; matric suction of 80 kPa wggyea; and matric suction of 50 kPa Wsoye,, respectively

Values associated with the same letter within a column are statistically similar (P < 0.05)
Values in the parenthesis are standard deviations
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Yairay= 52/1 + 64/2 OM% + 0/413 Clay% R?=0/82 (4
Yeo o= 42/7 + 11/9 OM% + 0/222 Clay% R?=0/95 (5
Yoo = 20/3 + 2/5 OM% + 0/005 Clay% R? =0/77 (6
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Table 3- Table 2- Effects of soil texture and cultivation type on friability for aggregates and clods with size of 8-10 mm (F1),
15-25 mm (F2) and 30-35 mm (F3) in different water content

b cwls Wair-dry W gokpa W 50kpa
Texture Cultivation Fi F, Fs Fi F, Fs F, F, Fs
e g 0.05°  0.06°  0.08° 0.05° 007"  0.09° 0.02®  0.04°  0.05
Clay Loam Alfalfa  (x0.02) (x0.04) (0.02) (20.03) (#0.03) (20.05) (20.00) (£0.01) (+0.02)
e puiS 0.06° 008  012° 0.06°  011°  0.19° 0.05*  0.10°  0.08°
Clay Loam Wheat  (+0.01) (+0.04) (0.03) (20.01) (#0.05) (x0.08) (20.03) (£0.03) (+0.04)
e g 0.10° 012 023 0.11° 021" 023 0.10° 011" 013
SL"’C‘;%’ Alfalfa .506) (:007) (20.10)  (20.05) (£0.13) (£0.06)  (¥0.06) (£0.02) (0.07)
eyl pus 0.16*  0.19°  0.25° 0.8 028  031° 0.11°  0.16° 047
SL"’C‘;‘:X Wheat 011) (+004) (2015  (£0.09) (+0.07) (+0.14)  (0.08) (:0.05) (+0.03)
Ole 0.09 0.11 0.17 0.10 0.17 0.20 0.07 0.10 0.11
Mean

W sokpa JSlysh 50 S ile 2o plss 9 W gnkpa JISeoboleS 80 Sl 50 las Wairary S=lyn 4> > a3 & Cogh
S5 (I ime gld o yd D s j3 (bl a5 ) sl e S e By S Bl (gl 45 ol Sl ¢ g b 5
25l o odly Hlme Bl ol oaimy ylis 55ly (90 dlael
Water content corresponding to air-dry Wai.ary; matric suction of 80 kPa Wggyea; and matric suction of 50 kPa Wsoye,, respectively

Values associated with the same letter within a column are statistically similar (P < 0.05)
Values in the parenthesis are standard deviations
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Introduction: Soil friability is defined as the tendency of a mass of unconfined intact soil in bulk to crumble
and break up under applied stress into similar fragments, aggregates and individual soil particles with specific
size range. Tensile strength is a term which defined as the stress, or force per unit area, required to cause soil to
fail in tension. The stated parameters are almost considered as the key physical properties of agricultural soils,
because the friable condition is a desirable feature for establishing adequate seedbeds during tillage practice. In
spite of the relevance of the subject, information on the effects of intrinsic soil properties on the tensile strength
and friability is limited in Iran. The objective of this study was to quantify and to relate tensile strength and
friability of two texturally different soils of clay loam and sandy loam under two different cropping systems of
wheat and alfalfa .

Materials and methods: The soil samples were collected from the 0-30 cm horizon of two sites of sandy
loam (SL) and clay loam (CL) soils which were located inHamadan province in western Iran. Each soil had been
under cultivation of either wheat (conventionally tilled) or alfalfa for 11 years. At the laboratory, the soils were
gently dry-sieved to separate 8-10, 15-25 and 30-38 mm fractions. The tensile strength was calculated as
suggested by Dexter and Kroesbergen, (1985) and the soil friability was calculated through the coefficient of
variation method as proposed by Watts and Dexter (1998). The experiment was carried out at the air-dry water
content and soil matric suctions of 80 and 50 kPa for three ranges of aggregate size (8-10 mm, 15-25 mm and
30-38 mm). Then the impacts of soil texture (clay loam and sandy loam) and cultivation types (alfalfa and
wheat) were assessed in a factorial design at each water content. Regression analyses were carried out to
evaluate the relationship between soil intrinsic properties (clay content and organic matter) and tensile strength
and friability.

Results and discussion: The considered factors in this study i.e. soil texture and cultivation, in different
water content and aggregate size, have a pronounced influence on the tensile strength and friability. The soil of
clay loam-alfalfa displayed a higher increase in tensile strength than clay loam-wheat (21%), sandy loam-alfalfa
(57%), and sandy loam-wheat (70%) that may be related to differences in organic matter content and clay
amount. Both organic matter and clay content have been mentioned as aggregating agents that affected soil
strength. The results indicated negatively correlation of tensile strength of soils aggregate with aggregates size
and water content. In the other word at low water contents, smaller aggregates of all soil treatments have a small
friability value and a large tensile strength, that is, the soils are very difficult to crush and at high water contents
the soils have relatively small strengths. Soil texture and cultivations' combination affected friability in the order
of CL-A (0.06) < CL-W (0.9) < SL-A (0.15) < SL-W (0.20). The results showed that the calculated amount of
friability reaches maximum (0.16) at water content around the plastic limit (matric suction of 80 kPa). This is in
good agreement with some earlier workers found that the water content giving the maximum soil crumbling on
tillage is around 0.9-1.0 of the plastic limit .

Conclusion: Tensile strength and friability are influenced by several factors such as water content, clay
content and soil organic matter. The influence of these factors on soil tensile strength and friability depends on
climatic conditions, management practices, and soil composition. Since the formation of cracks in large
aggregates occurs more intensively than in small aggregates, the decrease in strength in the large aggregate
occurs more rapidly than that in the smaller aggregates; this resulted in greater value of friability of large
aggregates compared to small aggregates. Friability on its own does not define the tensile strengths of
aggregates, only the way (or except the condition) that the tensile strength changes with aggregate size. Soils
may have high friability but also have very high strengths over a wide range of aggregate sizes. Our result
showed that these two parameters could be considered as useful indicators of the soil structural condition and the
friability of a soil is an important factor in determining soil response to tillage.
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