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THE EFFECT OF INTRODUCING LEADING SHALLOW TINES IN
COMBINATION WITH WINGED SUBSOILER

M. Amanat A, Chaudhry¥*
ABSTRACT

The attachment of wings to the foot of a eonventional eubsoiler
increased the aren of so1l disturbed for very small amcunt of
inerease in draught. A further inerease in disturbance was obtained
by introdueing shallow tines ahead of the subseiler tine. The ratio
between soil disturbance and draught: inereased by 60 per cent by
introducing two leading shallow tines in combination with winged
subsoiler.  Soil disturbance in sandy soi] was more than that in
clay and it inereased by increasing the depth of leading tines, It
was also found that the ralio between draught and soil disturbance
decreased significantly by atlaching three leading shallow tines
with two winged subsoiler.

INTRODUOTION

It is an admitted fact that deep tillage improves the crop yields in
many soil types (Trouse and Humbert, 1959). James and Wilkins {1952)
suggest that deep ploughing ia not recommoanded for all woils: Moast soils
which produce high yiclds show little benefit from deep plonghing; other soils
double their yields. It is advantageous to plough soils deeply which would not
take up water readily. Deep plonghing modifies the soil strueture o that
waler can move more readily from the surface to the water table ar to drains.
Another reason lor an increased zoil disturbance or deep ploughing is to bary
surface concentrations of saline and alkali compounds so that they would not
stop plant growth. Tt also helps to control the plant diseases.,

The object of this study was to design an equipment whieh would

decrcase the dravght and increase the soil disturbance.

Fora given soil condition, there is s working depth  referred to ns the

* Department of Basic Engineering, University of Agriculture, Faisalsbad,

108



Leading Shallow Maes

eritical depth, above which the soil is lifted towards the surface and hence
loosened.  On the other hand, at working depth below eritical depth, the soil is
compacted around the blade and foot of the subsviler. These observations lead
Lo two approaches to improve the effectiveness of operation.  The first is to it
wings Lo Lhe subsotler foot and the second to lovsen the top soil by shallow chisel
plowgh tines running ahead of the subsoil tine. It will make easier for the win-
ged subsoiler to lift the deeper layer towards the surface if the surface laver is
loosened first, resulting in a decreaze in the draught and inereasze in the soil
disturbance.
THE EQUIPMENT

ja)  Soil fhstecbance Measuring Apparales

This is also ealled us the Prof lemetir,  Soil upheaval and profile eross-
gection of soil disturbance were measured by this apparatus.  This e neisy of
Iifey movable aluminium vods epa ed laterolly at 20 mm dista o Auart and
meunted on a rectangnlar aluminiom box.  These rods are capab ¢ of slid ng
upwards or downwards in the guide holes of the box and can be beld in any
position by tightening a terew located on the side of the instiument, Whils
taliing the readings, two fized vertical rods at both ends of the Lox are phe d
on o levelled surface and the movable rods are droppod down by loosening the
side serew and outlines of profile disturbanee are marked using eoloured pencils
on drawing paper. £ "
by Fovee Heasurig Apporatos

An e xtended actaconal ring Lran ducer cquipped with stram caug s de-
signed by Godwin (1870) was used to measure the foress. L[ centains three
toup-arm bridge cireuits and measures the herizontal force (P, the vootical
force (I, ) and the moment (M, ). The cutput signals from the strain couo
were transmitted 1o cn awphfying vnit and I'I;Utliittl cnoan ultra-s iuJet-?Ef:f.T

oeeillograph,
TESTING PROCEDURES, RESULTS AND LISCUSSION

As already deseribed, the soll distrubance was measured by means of o

profilemeter,  The soil disturbed or loosencd was removed by spade, Tor
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measiring the disturbance, the two lixed vertieal rods at both ehds were placed

on & levelled surface and the movable rods wore dropped down by loosening the

side serew.  The rods were locked in position by clamping the serew and
nutlines of profile were marked on the drawing papsr.  The profile was then

drawn toa small seale and the ares of the soil disturbed was found by mesn:
of a planimeter,

To meazure the draught, the amplifring unit and the U, V. recorder
were placed on 2 Land Rover and a long cable was used to conneet the transdu-
cer to the amplifying unit.  The traces obtained from the U, V. recorder were
wied for the determination of dranght.

A study of soil disturbance and dravght for different treatments and
deprths was msde at Flitton Experimental Ares in Bedford (UL K., The soil
nnder study was elassified as sandy loam and ite dry density was almost cons.
tant with depth, :

The re:nlts chowed that soil disturbance was more in sandy soila than
that in claye, keeping the depth constant in hoth ences, This is beeanse sandy
soils are subjected to more shattering as they are cohesionless as compared to
tlays, which have greater value of cohesion. The soil bisturbance was found to
increase a8 the depth of pass inereased.

The results of soil disturbance caused by winged subsoiler with two
leading shallow tines for different treatments and depths are shown in Table 1.
I'he arrangement of the leading tines and the winged snbsoilers on the tool bar
is shown in Plate 1. The results indieated that the effect of shallow tines
eaused a significont increase in the ares of the soil loosened for ne inereise in
the total drareht,

The soil distrubanee per unit draught increased-by 60 per cent by intro.
ducing two leadiog shallow tines (0 50 weter apart. and 0,17 meter deep, when
the winged rubsoiler woe 0,24 meter deep.  The corresponding increase redue -
to 23 por cent when the leading shallow tines spaced (LA0 meter, were (0,12
metir deep. This showed that soil distrnbance per unit draught inereascd when
the leading shallow tines attached with the winged subsoiler were deeper.
Vigures 1 and 2 show the variations of soil distnrbanee with dravght and depth,
rezpectively.  The variations have been expressed by mathematieal cquations

shown on the figures
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Table L. Besults of soil disturbanee and deaught af varisus depths by different

froafments
Dranght (KN Soll disturbanee {em2 )
Depth ol operation {em] =S
o R S R 16 24 32 10 24 ad
Treatment
By wjnged_auhsuiler 4. 88 0.21 15.5% 430 S30 L7

Ly winged subaoiler o :
Lo leading shallow = 8.6 - - 1250 i
tines spaced 50 am,

depth 17 cm

By winged subsoiler 4
two leading shallow - 014 —_ - 1114 -
tines spaced 40 em,

depth 12 em

Soil disturhance ular._wzlrl by two winged subsoilers spaced at (045 meter
and (.25 meter deep with three leading shallow tines spieed at .51 meter and
013 meter deep was also measured. The arrangement of the leading shallow
tisies and the winged subsoilerz on the tool bar is shown in Plate 2. The resalts
(Table 2) again showed that leading shallow tinss caused a significant increase
in the area of the soi! loozened with na change in draught. The increase in
the area of the soil loosened was 41 per aant,

The rasults [Table 1) showed that draught decrcased by introdue’ng two
leading tines with the winged subsoiler, with an appreciable inersase in soil
dizgturbance, It was also obvious from the resalts that draught was less when
the leading tines were deeper, beeause they loosened the soil surface at depth,
and it became easier for the subsoiler tine to 1ift the scil with less dranght.

The results (Figures 1 and 3) showed that dravght was directly proportio-
nal to the soil disturbance and working depth of the subsoiler. Tho variations

have been expressed by mathematical equations shown on the figures,
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PLATE 2 POSITION OF TWO WINGED SUBSOILERS
LEADING SHALLOW TINES EIXED oN TOOL B

AND THREE
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Talie 2,

treatmends

fesults of soil disturbases anid o raught o

25 e depth by different

Treatment

Llock No,

Phaweht (KN) Soil disturbanes {emi )

1 20020 2050
v twa Witged — e G S e e S e S SR R
siubieilers 45 cm apart i 2108 2500
3 SIS ED BaE
Mean 205 2400
By two winged 1 L7.02 LEHIH]
subkoilers 45 sin apart 4 —e . i iy o S G
three leading shaliow 2 21.59 1730
times 3l em apare, —r— ———
13 em deep 3 20044 1770
Meun 20005 1700

The results (Talils 2} also revealed that there
i the goil disturbanes by introducing three

winged subsoilers, with ne change in dranght,

was o significant inereage

leading shallow tines with the two

Statistical analyeig depicled that the decrease in dranght-soil disturlanee

radljes

snbsoilers was significant at 3 per cent level,
CONCLUSIONS

I, Forihe= same depth, scil

mused by intredusing 1hres leading shallow tines with the Lwo winged

ilisturbance in sandy zo0il is more than that in elay,

2. Soil disturbinnee is direetly proportional to the depth of subsoiler tine and

and leading tines,

. The ratio between goil disturbance and draught is inereased by 60 per cent

by introdueing twao leadin g shallow tines in combination with winged sub.

Boler,

[

Drangat is dircet]y proportional to the depth of

rd

with winged subs viler,
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fi.  The ratio between draught and soil disturbance decrcases gignificantly by
introducing three leading shallow tines in combination with two winged
subsoilers,
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