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1 - Plow pan 2- Dryland farming
5 - Silt loam 6- Parabolic
9- Tine 10- Rake angle

3- Rainfed farming 4- Ripper-spider

7- Conventional 8- Triplex

11- Narrow tine
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1 - Brittle soil 2- Cemented pan

4 - Surface crust 5 - Paraplow

3- Plow pan
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1 - Single shank vibrating - share subsoiler 2. Cardan type universal joint  3- Three-point hitch dyamometer

4 - Drwbar dynamometer 5- Load cell

6- Strain gage based transducer CLB-5B 7- Tokyo Sokki kenkyujo Co,Ltd

8-The handy digital strain meter TC-21k 9-Sampling speed 10-Strain 11-Conversion coefficient 12-Instron testing machine



““ ...)Jéw)l@ﬁﬁjﬁs@,m:o‘)&h,m

foJDgufumL;u,a,gnf;_.ﬂouﬁiuﬁd,.,Jadig&,suw,é)gwl,;yw_ \ Jods

S oz i PEESPUSNWIN PEENPUSNWIH P g p B Ges
EUBE S e > s Al

(g cm) (cm)

YW/N A\ YAY Yy/ \WAR o - V)

Vo /) Yvy/v \WV/Y V/TA 10 - Yo

. . . VAR Yo . ¥

.,\:.;6,5551,\;“(

i S e gl e = T 44__\1);5\;'-?.7‘:;:,-«}5M}Ve‘—b;’@eé)")-’hﬂ-"@)L’)@iﬁ‘l“)’)“5["'&;]"14“""’)":4"’.";
EYPAY PR S IA RYAY

o> S U K5 8 5575 46 g e ool
Ldls S5 o K Yoois 13 5 TD 3140 Jus il 4575
St 52 oSS e 503 A eSS, o e
r:,...:_.,,r)_ml..,\_;}r.:ﬁ;_id‘&:.j:pJpY°0° S, 0L osi—
sl 13 b S Gy s b 5875 oS gy
Y0395 pa 5 o ¥ — )

a8 S SISl e Cln 5,8 510l ), J\\

.@a;b.r&»tﬁj'w|o;)}ﬁgwa§.ﬁ_ﬁ_}

OO0000 ]

0 ]

xFJL&:‘-\J\J)?M\’_Q‘fL)TJ‘);abhlu‘;)y@Cﬁ ! :_‘);bdw’___}:'(%-,j%\ ! i
- i Coe Ahed) o] s
o 0T sb s Bl ¥ ol o oS i Sl Yo 4V SRl | >
- ; ~- e )
Aol Ao flaila g fo (La VY bl 4 e JT e sl T o ol = .
b e
Ja,.-:}_TA:.il:&\eqla-‘;:lfﬁgsa)a&c?):h@.ub)l) o [ i
NS !
5 Geme IS 5 K5 S e S5 a6 e &
)r;)lfgijljza&w&l&uﬁ'fjaoﬁwgu-é& L'”/ ;w r
B

D&w)on&Bwaw.dibﬁpug;x)
A i Ces b S ESTB 0l G LS (55 Mt

U&ilﬁ@uad.i}:la‘.ih)b‘_gjjxc;u'cﬁ:j)bi;u”fw.

03,5 o S 2 e 6T 03 Sl b a8 S w1 ¢ ey
ﬁ&’&?&@h@&)};ldﬂul}l{.ﬁw
OF Sl v 55 son J27 (50,5 6T Ul 5 (55705, gous
):Muj;og)frec]adbwcgb;ﬁ)b.&wbu

. . kS . - & - & . - .. . a - EY . - ™ - ey
L;j))lfé.ﬂﬁ))!fw.@‘;;mx L)g"‘)i))}";d)b w\ﬂ)‘hﬁbb&(&ﬁ)é}buuw—\ﬁu

S5 IS Gak 43, ies g5 gy OS5 e
= C

I- Position control 2- Soil distubed area 3 - Profilemeter
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1 - Specific draft 2- Tractive Efficiency

3- Bush cone penetrometer 4- Cone index
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1 - Clod mean weight diameter 2- Double-ring method
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SUMMARY

Subsoilers are used primarily to break through and shatter the deep
compacted layers, but require very high mechanical energy . There is little
information about energy requirement for subsoiling and its effect on soil
physical properties in Iran. Therefore, this study was conducted to measure
the draft requirement of a single shank, vibrating share subsoiler in vibrating
and non - vibrating modes in a silt loam soil and to evaluate the effect of
subsoiling on soil physical properties . The experiments were conducted on
Iraqi Mahalleh Resecarch Station, Golestan providence , Gorgan, Iran (54° 23
E, 36 57 N).A randomized complete block design with four treatments
(subsoiling at 30 and 40 cm depths with and without applied vibrations) and
four replications were used . Draft requirement, specific draft, drawbar power
requirement, wheel slip, forward speed , tractive efficiency , disturbed soil
area, clod mean weight diameter, cone penetration index, final infiltration
time and rate were measured or calculated. Draft requirement, specific draft,
unit draft wheel slip were reduced and tractive efficiency was increased
significantly when vibration was applied to subsoiler share. The draft reduction
was about 33 %. Due to the increase of soil bulk density with depth, the
average subsoiling depth was 35 cm in all treatments . Draft requirements of
subsoiler in vibrating and non - vibrating modes at tilling depth of 35 cm and
forward speed of 3.9 km h'! and at soil moisture content of 17% (d.b.)were
9.7 and 14.4 kN, respectively. The unit drafts were 277 and 422 N cm™! and
the specific drafts were 8.2 and 12.5 N cm™2, respectivelly. The total resultant

disturbed soil area was similar for vibrating and non - vibratingmodes (1859
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and 1912 cm?, respectively ). However , the clod mean weight diameter
(MWD) significantly decreased with vibrating mode subsoiling (from 10.7cm
to 7.4 cm). The subsoiling significantly reduced the average soil strength in the
top 35 cm soil layer from. 1.7 to 1.3 MPa, but there was no significant
difference between the vibrating and non - vibrating modes . Final infiltration
time and rate for vibrating mode were 405 min and 26 mm h'! and for non -
vibrating mode 340 min and 49 mm h'! were found.

Key words: Deep tillage, Subsoiler, Specific draft, Drawbar power, Soil

strenght, Clod Mean weight diameter, Infiltration rate.



