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m ABSTRACT : This study was conducted at farmer’s field as well as at KVK farm in Gurdaspur
district of Punjab to evaluate the performance of various puddling implements viz., pulverizing
roller (T,) and rotavator (T,) with comparison to conventional method of puddling (T,) being used
by the farmers in the various parts of the state. In T, the puddling was done by two passes of
pulversing roller whereasin T, it was done with only single pass of rotavator and in T, by two
passes of cultivator followed by two passes of planker. The puddling index (PI) was highestin T,
(71.5%) followed by T, (69.3 %) and T, (49.8 %). The Pl of all thetreatments differed significantly
from each other, thoughthe Pl in T and T, wasfar better than T, Theinfiltrationratein caseof T,
and T,was 11.8 and 17.6 per cent lower than T, respectively. The net returns (Rs. 52,250/ha) and
benefit cost ratio (3.1) washighest in case of T, followed by T, (Rs. 52,100/haand 2.7) and T, (Rs.

51970/haand 2.5) treatments, respectively.
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with production of 169.1 lakh tons (Anonymous,
2015). Paddy cultivation needs high energy input
particularly for seed bed preparation andirrigation. Asa
practice, shallow standing water inthefield during early
months of crop growth isapre-requisite for the success
of crop. This practice results in huge losses of water
due to deep percolation. Approximately 75 per cent of
water applied torice cropislost through deep percolation
during submergence of fields (Swaminathan, 1972).
Hence, it is cultivated under puddlied conditions to
minimizethe percolation |osses and to enhance the water
and nutrient use efficiency. Puddling has been defined
asthereduction in the apparent specific volume of asoil
by doing mechanical work on it (Bodman and Rubin,
1948).
Puddling in standing water before transplanting
paddy seedling is a common practice to reduce water
infiltration. It facilitatestransplanting and helpsto maintain

I n Punjab rice is grown on an area of 28.51 lakh ha

standing water in the field by decreasing infiltration
losses. Ultimately, it also helps to conserve water, the
most precious natural resource. By puddling, a mellow
soil structure is obtained and soil becomes soft. The
seedlings can be placed into the mud with little resistance
and without any damage. Puddling causesthe soil to go
insuspension inwater for sometime. It lowly settlesin
48-72 hours in such away that the large size particles
(sandy) settlefirst and lighter one (clay) later with the
passage of time. Asaresult aclay layer isformed over
thetop surface and also the clay particles plug the pores
between the sandy particles. Thisimperviousclay layer
helps to reduce infiltration rate and hence, decreases
deep percolation losses. The extent of reduction in
percolation losses depends on the level of puddling. Ina
sandy loam soil, percol ation rate decreases significantly
withincreasein puddlinglevel fromlow tohigh (Aggarwal
etal., 1995). Shalow puddling may result in devel opment
of sub-surface compact layer at a shallow depth, which
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may be loosened during cultivation for wheat seed-bed
preparation. Thus, shallow puddling may be one practical
way of reducing water requirements of rice without
having any adverse effect on yield of following wheat
crop. Effects of depth of puddling on percolation rate
arecontradictory (Bhadoria, 1986; Kar et al., 1986; Singh
et al., 1993 and Sharma and Bhagat, 1993). Thus, by a
quality puddling water requirement isreduced along with
saving movement of nutrients like nitrogen (N) beyond
the root zone. It also helps to reduce the risk of ground
water contamination with nitrates and other chemicals.
In addition to this puddling offers many advantages|like
weed control, easier transplanting, reduced percolation
and even soil surface for transplanting (De Datta and
Barker, 1978)

Various methods and i mplements have been used
to achieve the required level of puddling. Number of
puddlers have been devel oped and compared by various
scientists and they have found that the rotary pudllers
performed better as compared to conventional puddling
methodsintermsof quality (Singh et al., 1973; Tyagi et
al., 1975; Singh, 1983 and Vermaand Dewangan, 2006).
In Punjab, farmers mainly use tractor mounted cultivators
and plankersfor puddling operations. Planking generally
follows the cultivator operation to seal the soil at the
surface. Infact, the rice crop requires a well prepared
soil with acompact layer of low infiltration rate below
the root zone to impede water leaching. So a study was
conducted to get a good puddied field with different
puddling implementsviz., pulverizing roller (attachment
of roller behind the cultivator) and rotavator in
comparison to the conventional method being used by
the farmers.

B METHODOLOGY

The field experiments were done on the farmer’s
field aswell asat KVK Gurdaspur farm to evaluate the
performance of different puddling equipments. The sail
type of the experimental field was clay loam. The
puddling was done with the help of three different
equipmentsasgivenin TableA.

In T, the puddling was done by two passes of

Table A : Independent parameters of the study

T, Pulverising roller (two passes)
T, Rotavator (single pass)

Ts Cultivator (two passes) + Planker (two passes)

pulversing roller whereas in T, it was done with only
single pass of rotavator and in T, by two passes of
cultivator followed by two passesof planker. The puddling
index, infiltration rate and yield were taken as dependent
parameters to evaluate the performance of these
equipments. The B:C ratio was also calculated in each
of the treatment for the comparative performance.

Brief description of the implements used for
puddling:
Pulverizing roller :

Pulverizing roller is an attachment to the
commercialy available tine cultivators (Fig. A). It is
suitablefor puddling aswell asdry seed bed preparation.
The roller consists of 6 pulverising members made of
MS Steel flats. These members passthrough the slotsin
the star wheels. The attachment of roller to cultivator is
made with the help of two links having bearing housing
on one side and tensile springs on the other side. The
distance between the hinge point and central axleis67.5
cm (Garg and Singh, 2002). Technical specifications of
the machine are given in Table B.

TableB : Specifications of the Pulverising roller

Type Tractor operated

Power source Minimum of 35 h.p tractor
Overal dimensions (cm) 207 x 85 x 55

Number of star wheels 6

Distance between star wheels 37.0cm

Number of pulverizing members 6

Operating width (cm) 180 or 220

Size of soil working components (cm) MSflatsof 185 x 2.5 x 0.6
Weight (kg) 90

A stationary and working view of pulverizing roller

Fig. A :
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Rotavator :

Itissuitablefor preparing seedbed in single operation
both in dry and wet land conditions. It consisted of a
frame, a rotary shaft mounted with blades and power
transmi ssion system from the gearbox to the shaft (Fig.
B).

B B WO B
[RCre oy

Fig. B: A stationary and working view of rotavator

Puddling index :

Puddling index was determined according to ISl
specifications |S; 11531(1985). For this the samples of
soil water suspension were taken by immersing a glass
tube upto a depth of about 10 cm. These samples were
collected from four pointsin aplot and collected in glass
cylinder after a particular tillage treatment. These
cylinders were kept undisturbed for 48 hours to allow
soil particles to settle. Then volume of settled soil as
well as the volume of total sample was recorded and
puddling index was determined with the equation given
by Bengali, 1976.

Vs

Pl = °%100

where,

Pl = Puddling Index

Vt = Total volume of soil-water suspension in the
test tube

Vs =Volume of soil settled in the test tube

Infiltration rate :
For measuring infiltration rate wooden scales of 30

cmlengthwereinstalled vertically at five different places
in each plot immediately after the puddling treatment.
Initial reading on the scale was noted down immediately
after the scales were fixed in the field. Second reading
was noted down after aperiod of five hours. The amount
of water infiltrated in millimeter (mm) was divided by
time interval in hours (h) to determine infiltration rate
(IR) asmm/h. Infiltration rate was measured in the plots
for the number of daystill asteady state (basicinfiltration
rate) was achieved.

Yield:

Theyield was recorded by harvesting an areaof 5
m?from three locationsin each treatment. The harvested
crop was manually threshed and weighed to obtain a
yied.

B RESULTSAND DISCUSSION

Theresults obtained from the present investigation
as well as relevant discussion have been summarized
under following heads:

Puddling index (PI) :

The observed values of puddling index (Pl) were
69.3,70.5and 49.8 per centin T, T,and T, respectively
(Table 1). The highest Pl was recorded in T, (71.5%)
and lowest in T, (49.8%). The Pl of all the treatments
differed significantly from each other, though the Pl in
T, and T, was far better than T.. The Pl in T, and T,
was 39.2 and 41.6 per cent higher than T,. This might
be due to more and more mixing of soil particles with
turbulent water resulting in formation of dense slurry of
soil and water containing morevolume of soil in per unit
volume of water in the slurry which resulted in higher PI
values. The results of study are in accordance with the
findings of Tomar et al. (2006).

Infiltration rate:
The observed values of infiltration rate were 0.75,

‘Table 1: Effect of puddling methods on different parameters

s Mo e veo
T 69.3 0.75 6820
T, 70.5 0.70 6790
T3 49.8 0.85 6800
C.D. (P=0.05) 0.32 0.062 NS

NS=Non-significant
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0.70and 0.85per centinT, T,and T, respectively (Table
1). Theinfiltration rate was lowest in case of rotavator
(0.70 mm/h) whereasit was highest in case of cultivator
+ planker (0.85 mnvh). Theinfiltrationratein caseof T,
and T, was 11.8 and 17.6 per cent lower than T,
respectively. The maximum dispersion of soil particles
was due to more churning of soil particles in water
because of rotary action of the pulversing roller and
rotavator. The suspended particles settle down after
sometime. In this process, the coarser particles settled
downfirst followed by finer particles. Thefiner particles
seal the pore space causing cementing action on soil
surface. It hasthe sealing effect on the layers of the soil
resulting in hardpan formation, which is almost
imperviousto water (Tyagi et al., 1975) which resultsin
lower infiltrationincaseof T, and T,ascomparedto T,,.
Similar trendswere observed by Aggarwal et al. (1995);
Sur et al. (1981); Sharmaet al. (2004) and Dixit (2006).

Yield:

Theobserved yield was 6820, 6790 and 6800 kg/ha
inT, T, and T, treatments, respectively. It is evident
that the puddling done with different equipments doesn’t
have any significant effect on theyield of the crop.

Economics :

The net returns (Rs. 52,250/ha) and benefit cost
ratio (3.1) was highest in case of T, followed by T,
(Rs. 52,100/haand 2.7) and T, (Rs. 51970/haand 2.5),
respectively (Table 2). Moreover, there was saving of
one operation of planking in T, and T,as compared to
T

3"

Table 2 : Economic performance of different puddling methods \

Treatments Yield (t/ha) Net returns (Rs./ha) B:Cratio
T1 6.82 52,250 31
T, 6.79 51,970 25
T3 6.80 52,100 2.7

Conclusion :

It may be concluded from the study that the quality
of puddleaffectsthewater infiltration rate. The puddling
with pulverisng roller is as good as puddling done with
the rotavator and is better and economical than
conventional puddling. So, it is suggested that the
improved puddling equipments may be used over
conventional equipmentsfor saving water.
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