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ABSTRACT

Efiect of soil compaction on the emergence of wheat seedlings
was studied during twe cropping seasons. A compaction pressure
of 1.5% x 104 N/m? wis managed theough the transport wheel of e
grain drill used in planting operations, The emergence was found
faster and greater in the compacted soil, The desirable response
of compaction mey be associated with & better soil-seed coniact
coupled with greater soil moisture availahility,

INTRODUCTION

There are a number of factors that iafluence the germination of seeds,
Some of them which are of interest in analyzing the grain drill performance and
developing improved designe, are opening the seed furrow to a proper depih,
metering, depesiting, covering and compacting 1he aeed to a proper degree,
The grain drills corrently used in Pakictan are not equipped to cover &nd com.
pact the seeds, whereas Smith (1962), Kepuer et alf, {1972) and Sheikh (1979)
indicated that both compacting and covering operations affect the Emergence
of seedlings. The present study was underteken to investigate the effects of
tillage and compaction on the emergence of seedlings,

MATERIAL AND METHODS

This experiment was conducted in silty loam soil st the Universily of
Agriculture, Faisalabad, Pakistan, A carefully calibrated tractor drawn grain
drill was used for planting wheat seeds.  All the eeed rows made by the grain
drili were left vncovered and uncompacted except the ons preceded by ine
transport wheel which served as a compaction device. The pressure exerted by
the transport wheel as calculated from field measurements was 1,55 x 101 Njm2,
The wheel bring wider than the seed furrow reasonably covered the seeds befors
compacting them.



With a view to study interaztion of compacted seed and tillage ap=rations,
five tillage treatmenis each having three raplications resulting in 15 plots were
completely randomized during the first year. Each implement was used twice
in a plat of 58 x 46 square meters, Soil density and ¢one index measursments
were made from each plet.  Five rows, cach 1.5 m long, were selscted in each
of the plots for seedling counts on completion of permination. With two
compaction pressurcs {0.0 and 1.55 x 10* Nfm?} and five tillage trealments, a
factorial design was considered apprepriate for analyzing the data.

Duting the s¢cond year, the above ¢axperiment was repeated under a single
tillage treatment, Germination rates were statistically analyzed using paired
t-test.

RLSULTE AND DISCU3ISION

The sifect of covering wheat seeds with soil aod then compacting the soil with
a pressure of 1.55 x 10¢ N/m? on germination retes in the plots prepared with
different tillage implements was investigated during the first year of study, The
analysis of variance (Table 2) indicated that the compaction pressure hada
highly significant effzct an the seedling emergence, The average emergénce of
secdlings was 6 to 22 per cent higher in compacted rows compared to the
upcomprcted ones. A noticeable reaponse of compaction pressure on seedling
emergence may be atiributed to a number of factors, namely increased availabi-
lity of soil meisture, appropriate seil temperalure and & desirable soil-seed
contact, The results of the present study, however, centradicted Harrison
(1973) whe iadicated suppression in emergence rale by compacting soil afier
scediog, since the compaciion pressure jn those studies was besond the eptimum
level.

The main effect of tillage treatment was found statistically significant
indicating that the soil compaction above the seed affected the germination rates
differently under varyiag tilth cenditions, which may be related to the veriation
of soil moisture available to seed due to varied ploughing depth, soil density and
penetretion resistance encountered under various tillage operations (Table 1.
Obvicusly a different package of physical soif conditions is available by using
different types of tillage implements with the result that various implements
responded differently, Figure 1 indicates the following points :
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Table 2,  duslpsis of variance for sfect of comprction pressure and Hilege oparation
on germinsfion rates

Source of variation DF Ms F. tatio
Campaction prassure 1 1684 10.44++
Tillage cparation 4 78.22 4 86*
Presgure x tillaga 4 5.62 0.35
Error 20 16,10

*Significant at 0,05 probability level,
*#Significant at 0.003 probability level.

Table 3, Germination rates per 1.2 mater per vaw in a single treatmznt (tractor
drawn cultivator

Flat Mo, Withuut_ With
COIII.pE.C[IUl‘I. cnmpactiun
1. 25 34
2. 24 30
3 34 35
4. it 4
b. X 21
i ad 38
T. 27 30
E. 25 33
9, 30 3s
10, 26 24

T. calculatz] = 4.22 and T, tabls = 3.69 at 0.005 probability level & Lence
variation of the effect is highly significant.

b= Emergence was greater in the compacted rows under all the tiliage
operaticn,

—_ Tilth achitved with bullock's plow and rotavatoer of garden tractor
is comparabls to double plow of powertiller and Massey Ferguson®s
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disk harrow respectively,

-— Germination rates significantly decreased in the plots prepaced
with rotavator of power tiller. The decrease is due to greater soil
strength/mechanical impedence as evidenced by she values of
penetration resistance (Table 1) in the said treatment plots,

Asain, the efect of compaction on emergence was found statistically
significant from the observations (Table 3) made duering the second year. This
confismsd tha cesults obtained earlier.

Canclesions | The compaetion of soil at a pressure of 1.55 x 104 N/m? improved
tha seedling emergence under the given seil and crop conditions. Nevertheless,
the amount of oplimum compaction pressurs still remaing to be investigated.
The optimum pressure will change with the texture of soil and type of crop.

Tt was observed during the course of this experiment that the germinaticn
is expedited when seed is covered and compacted. Consequently, such eper-
stions may be helpful particularly at the time of late sowing,
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Figure I. Effect of compection pressurs on seedling
mergentes undar dlffersnt tillage trestnents
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