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EVALUATI ON CF COMMERCI ALLY AVAI LABLE FERTI LI ZER
APPL| CATCRS FCR THEI R PREQ SI ON AND UN FCRM TY
CF APPLI CATI ON

by
S. N Kapoor*

| NTRODUCTI ON

Uni form application of fertilizer is a prerequisite for the precise conduct
of experinments of an agricultural station. A nunmber of factors affect the
precision of fertilizer application, such as (1) physical condition of the
fertilizer, (ii) particle size, (iii) atmospheric hum dity, (iv) hygroscopicity
of fertilizer, and (v) netering nechanismof the fertilizer applicators
(Mehring and Cummi ngs 1930),

Met eri ng mechani sm of fertilizer applicator is one of the npbst inportant
factors that affect the uniformapplication of a fertilizer. The accuracy of
the three different commercially available fertilizer applicators was studied
at | CRI SAT Center for broadcast application and placenment for Urea and
Di amtmoni um phosphate. The results of the study are discussed here
(Fai rbank 1930).

MATERI AL AND METHOD

The three fertilizer applicators that were tested for their performance
were :

1. Ezee Flow
2. Col e Applicator
3. Barber Plot Applicator

Each of these applicators has a different metering nmechani sm

Ezee Fl ow

This applicator has a gravity-drop netering nechani smthrough di anond-
shaped openings in the bottomof the fertilizer hopper. The size of openings
can be increased or decreased with the help of a shutter that slides to and fro
and can be actuated by a lever. The lever can be locked in position on a
graduat ed scale. The hopper has an agitator that gets drive fromthe transport

wheels (Fig. 1).
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Col e Appli cator

It consists of two fiber glass hoppers mobunted on a tool bar having an 'A
frame for mounting and hitching to the tractor. The bottomplate in the hopper
revolves with the help of a Bevel gear and Pinion which is driven through
tractor ground power take off (PTO), The drive cuts off when the equiprment |a
lifted on the 3-point |inkage and engages when |lowered to the ground. The
fertilizer in the hopper flows into the rotating plate, which is intercepted by
a plate channeling the fertilizer down the flexible tubes and to the furrow
openers. The incepting plate can be adjusted, depending on the rate of
applicationrequired (Fig. 2).

Barber P ot Applicator

It has a 10-foot fertilizer hopper with a false bottomwhere a spiral auger
housed in two sem -circular stainless steel tubes is clanped. The auger housing
has slots at regular intervals on top for the fertilizer to enter the tube which
is then nmoved by the rotating auger to be dropped through the bottomholes into
the catchpans. The applicator can he used for broadcasting w thout the catchpans
or for placenent with the help of pans and flexible tubes which convey the
fertilizer to the furrow openers. The hopper and the shanks are mounted on a
tool bar attached to a tractor through an 'A frame and pins, The spacing
bet ween the shanks can be adjusted according to the row spacing of the crop, The
drive for the auger and the agitator cones froma ground wheel trailing behind
the hopper, The drive train consists of sprockets and chains. The rate of
fertilizer application can be increased or decreased by increasing or decreasing
the rotation of the auger through a Sunflower gear. The Sunflower gear provides
36 positions at which the applicator can be adjusted and calibrated (Fig. 3).

All the three applicators were adjusted at a predetermi ned setting and then
taken to the field to obtain the drop of fertilizer in a plot size of 1500 n?. The
test was replicated three tines to find out the consistency of fertilizer drop
under given field conditions, The fertilizer drop thus obtained in each plot
was collected and wei ghed, Qantity obtained per plot was converted into
kil ograms per hectare and is shown in Table I, Simlarly the drop fromeach
spout was collected separately and is shown in Tables 2 and 3.

The test was carried out with two comonly used fertilizers;

|.  Diammoni um phosphate (18-46-0 NPK). The fertilizer
is pelleted; the pellet size and texture are

relatively uniform

2. Uea (N 469 . It is a granulated, free-flow ng
fertilizer.

Both of these fertilizers were sieved through a wire mesh to obtain nore
uni formgrades so as to elinmnate any error arising due to variations in the
particle size, The atnospheric hum dity ranged between 16 and 20% at the tinme
when the tests were carried out.
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Table 2

Fertilizer

Ur ea
Di anmoni um
phosphat e

Mean

Ef f ect

Fertilizer
Spout
I nteraction

Consi stency of total drop of fertilizer

-5 -

kg/ ha

through different spouts of Barber Applicator

62.3
75.8

79.0

Statistical

Number of Spouts

F Test

nwwnon

11 111 1V
91.7 84.0 87.4
98. 4 97.1 100. 4
95.0 90. 6 93.9
Anal ysi s

SEM (0. 05)
1.1
1.6
2.3

Mean

81.3
97.9

LSD (0. 05)

S
O ©o o

As is evident
of Barber applicator

di fference

It is evident

fromTable 2
differed fromone another
relation to fertilizers (Urea and Di anmoni um phosphat e)

from Table 3 that

the drop of fertilizer through different spouts
As regards performance in
there was hardly any

the Cole applicator perforned simlarly for

both Urea and Di anmoni um phosphate as far as their drop was concer
exi sted variation between drops through different spouts, but variation was very

mar gi nal and showed a trend of simlarity.

Table 111

Fertilizer

Urea

Di anmoni um
phosphat e

Mean

Ef f ect

Fertilizer
Spout s

I nteraction

Conpari son of

of Col e Applicator (kg/ha)

ned.

There

the drop through different spouts

Spout
| I

98. 8 99.9

98.7 99. 2

98.7 99. 6

Statistical Analysis

F Test SEM

N. S 0.2
0.2

N. S 0.3

Mean

99. 4
99.0

LSD (0.05)

0.7
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Tables 2 and 3 show conparison of Barber
drop through the spouts in the case of Urea and Di anmoni um phosphate,

fertilizer
respectively.

In experinmentation where the cultivars are evaluated for

and conpared agai nst
as uniform application of fertilizer between the rows or

potenti al
critical
the experinent.

RESULTS AND DI SOUSSI ONS

Tabl e |

Consi stency of total

a standard

-7 -

‘check' rate per

drop of fertil

hectare is not

and Col e applicators for

their genetic
as

t hr oughout

izer in kg/ha

Fertilizer Urea
Appli cator RI RI'I
1. Ezee Flow 58.3 133.3
2. Cole 92.2 99.5
3. Barber 93.3 95.0

MEAN
Statistical Analysis
Ef f ect F Test
Appl i cat or Sig
Fertilizer N. S
I nteraction N. S

RI T

46. 6
99. 6
94. 4

Di ammoni um phosphat e

MEAN RI R
79. 4 61.6 73.8
99. 4 98.4 99.4
94.2 112.0 113.0
91.0

SEM LSD (0.
7.6 24.1
6.2

0.8

RIT1 MEAN MEAN
58.8 64.8 72.1
98.5 98. 8 99.1

114.0 113.0 103.5

92.1

05)

As is evident from T Table I,

their
the three,

accuracy of application.
whereas the Col e and the Barber

significantly from each other.

Wth respect to two different
the applicators did not differ
interaction between the applicators and the type of

phosphat e,

The poor

mechani sm which is nonpositive and unreliable.
is positive and not
field variations.

and Bar ber

the three applicators differed with respect
The Ezee flow applicator was | east

applicators did

fertilizers, i.e., Urea
and there was no
fertili

The neteri

so sensitive to the grade of fertilizer

performance of Ezee flow can be attributed to its netering

to
accurate of
not differ
and Di anmoni um
significant
zer used.
ng mechani sm of Cole

and



QONCLUSI ONS

The performance of Ezec flow was very unreliable because of nonpositive
met eri ng mechani sm for both Urea and Di ammoni um phosphate, while the perfornmance
of Barber and Cole applicators in maintaining consistency over fertilizer drop
for both the fertilizers was reliable because of positive netering mechani sm
Both the applicators perforned equally well for the tw different fertilizers
(Wea and Di anmoni um phosphate).

Going through the data on the drop obtained through different spouts of
Barber and Col e applicators, both the nmachines performed in a sinmilar manner.
There existed variation in the drop of fertilizer through each spout, However
in case of the Cole applicator, variation was very margi nal, The reason again
can be attributed to the nmetering nmechani smof both the applicators and the
granul e size of the fertilizers.
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