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Abstract
The seedbed and planting op-

erations consufile nearly 20ok of
the energy required I'rorn sor,r ing
to marketing and hence the choice
of type of implement for seed bed
preparation and soi,r'ing determines
the economics of cotton cultivation.
The available models of planters
which can be used for cotton plant-
ing are tractor-drawn ridger seeder,

tractor drau n pneulnatic preci-
sion planter and tractor-cultivator
mounted seeder. The above three
implements were evaluated lor
their perfbrmance in cotton crop
production. The standard deviation,
coelficient of variation and devia-
tion from the recommended depth
were low in ridger seeder when
compared to other seeders. Thus
more uniform depth of seed place-
ment was obtained with the ridger
seeder. The planting operation with
ridger seeder, pneumatic planter
and cultivator seeder resulted in
44.00. 42.85 and 41.610/o saving in
cost, respectively. when compared
to conventional method. Among the
three implements. the sar ings in

cost \\,as high in the ridger seeder
treatment. There u'as a savings of
96.1,96.3 and 96.2% in time by the
ridger seeder. pneumatic planter and
cultivator seeder. respectively, when
compared to manLral sou ing.

lntroduction
Rational methods oltillage are di-

rected at creatlng optimal conditions
for plant gro\\'th and development at

which the soil prepared for sowing
has the necessar\- soil conditions
lor ensuring moisturc conserr ation.
good contact ol seed u ith soil, uni-
form germination. good plant de-
velopment and high f ields. Efficient
use of costly inputs b1, proper and
timely operation can be achieved by
appropriate adoption of- machinery.
In the dynamic and tast changing
agricultural scenario in the country,
particularly diversiflcation in the
cropping pattern and commercial-
ization of. agriculture more efficient
and sophisticated equipment are re-
quired by the farmers. The demand
for equipment in the country will
continue to rise in the coming years.

The present situation on migration
of labour to various scholastic jobs
and thrust more production to f-eed

the increasing population make the
cotton farming a tiresome one. This
situation necessitates the introduc-
tion olmachinery for cotton produc-
tion.

Review of Literature
Singh er a/. (1985) developed a

two-row ridge planter for planting
winter marze. The planter formed
ridges and metered maize seeds on

one side of the ridge. The machine
was evaluated in the field over an
area of 0.4ha. The average seed-to-
seed distance was 0.i98m. row-to-
row spacing 0.60m and the average
ridge height was 0.25m. The capac-
ity of the planter was 0.10haihr at
a fbrward speed of 2.5kmph. A
tractor-drawn precision planter was
designed and developed fbr the bio-
scientists at CIAE, Bhopal. The
machine has special provisions of
changing the seed varieties and plot
length to suit the specific require-
ments of the bio-scientist in their
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Fig.1 Tractor drawn ridger seeder

experiments. The machine is avail-
able in 2, 4 ard 6 rows with plot
length variations of 3-72m at an
interval of 0.5 meter each (Yadav
et al. 1987). Rodriguez and Soto
(1989) developed a machinery that
carried out four simultaneous op-
erations, namely; soil loosening, soil
leveling, driliing and fertilizer ap-
plication. The field evaluation of the
unit showed that at a forward speed

of 4kmph a soil loosening efficiency
of 82%o was achieved arrd 214200
plants per ha was satisfactory. Sav-
ings of 57, 50 and 40o/o were at-
tained for total operating cost, fuel
and labour. respectively.

Materials and Methods
The available models of planters

which can be used for cotton plant-
ing are:

Tractor-drawn ridger seeder
(TNAU modei)

Tractor-drawn pneumatic preci-
sion planter (CIAE model)

Tractor cultivator-mounted seeder
(TNAU model)

These three implements were
selected for the field performance
evaluation. Their description and
specification are shown below:

Description and specification of
the cotton planters

u. Tractor-druwn ridger seeder
(TNA(I model)

The ridger seeder was designed
and developed as a rear-mounted at-
tachment to a four wheel tractor of
35 to 45hp range, commonly avail-
able among farmers. The developed
unit consisted of a ridge-forming

mechanism and a seeder (Fig.l) to
form ridges and furrows and to seed

on one side olthe ridges in one pass.

The ridges and furrows were formed
by a three-bottom ridger. The plant-
er consisted of cup feed-type seed

metering mechanism, spiked ground
wheel, chain and sprocket drive for
transmitting power from ground
wheel to the seed-metering shaft
and seed placement devices. A dog
clutch was provided to engage or
disengage the power to the seed me-
tering shaft. Markers were fitted on
either side of the unit, so as to mark
the next row over which the next
pass of the implement has to start.
The cost of the unit was Rs.17,500.

Its salient features unit were forma-
tion of ridges and sowing of the
seed simultaneously; aL area of 3ha

can be covered per day: The results
were 24 and 90o/o savings in cost
and time, respectively when com-
pared with the conventional method.
The specifications of the unit are
shown in Table 1.

b. Tractor-drswn pneumatic pre-
cision plunter (CIAE model)

The exact placement of single

seed in the soil ensures savings in
costly seeds, reduces the problem of
thinning and crop yield was high as

each plant got the desired quantit-v
of sunlight. water and nutrients. The
existing commercial planters do not
rneet the requirements of crops. A
sir-row tractor-drawn pneumatic
precision planter was designed and
developed at the CIAE, Bhopal, for
precise planting ol single seeds at

1.r'edetennined seed rou spacing
iFig.2 ).

The rlachine u'orked on suction
plinciples. Air u.as sucked through
a rotatrng plate with various holes
placed radially'. Any seed coming
rr1 .ontact got stuck to the holes on

the plate and f-e1l imr.nediately when
suctlolr \\ as cLrt olf at tire lou'est

;.rosrtron near the ground. The tall
ol seed u as svnchronized u,ith the
predetermined seed spacing. Thus
eract plantrng ol single seed was
obtained. Since the seed was lifted
lrnder suctron. no mechanical seed

clarnage occurred. Horvever" the
machine required high quality seeds

tbr better performance. The cost of
the implement was Rs.70.000. The
specilications of the unit are shown
rn Table 2.

c, Tractor cultivator-mounted
seetler (Tl{At/ model)

This tractor-drau.n implement
*,as used for line sowing of crops
such as cotton, groundnut, sorghum,
maize and pr"rlses. The tractor indus-
try in India has grown and has now
attained about 2.6 lakh tractors be-

Details

Over all dimensions (LxBxH), mm

Wight, kg

Number spacing, mm
Row spacing, mm
Plant spacing in rows, mm

Type of seeds used

Nominal working width, mm
Depth of planting, mm

Type olseed metering mechanism

Value

2400x1750x1100

300

-l

600-900 (Adjustable)

150-300 (Adjustable)

Delined/coated cotton seeds

1350-1800 (Adjustable depending on variety ofseeds)

30-50 (Adjustable)

Cup feed

No separate devices were provided. Mild steel
tubes fixed on side ofridger bottom place the
seed and soil turne by the ridger wings cover
the seed

Furrow opener and closer

'I'able I Specif{rcation ol tractor dralr,n ridger seeder

Fig.2 Pneumatic precison planter
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Detarls

Over al1 dimensions (LxBxH). mrr
Wight. hg

Source ofpower
Nurnber of rows

Type of seeds metering mechanism

Plant spacir.rg

Over all drmensions (LxBxH), mm
Wight. kg

Source ofpowet
Number of rows

Rou,spacing, mm

Plant spacing in rows, mm

Type of seeds used

Nominal working r'r,idth, mm

Depth of planting. mr.r.r

Type ol seed metering mechanistr-t

Furrow, opener and closer

ket train 13 to get desired spacin of 30cm

Table 2 Specif{ication oftractor drawn pneumatic precision planter

Value

2000x1520x2000

300

30-45hp tractor
2,4 and 6 (Adjustable)

Pneumatic suction principle

Row spacing and seed to seed spacing
adjustable as desired

2500x1 030xi240
410

35-45hp

3-5

450-900 (Adjustable)

150-300 (Adjustable)

Delined/coated cotton seeds

1800-2250

30-50 (Adjustable)

Cup feed

No cultivator shoveis are used to open the
furrows and a mild steel square bar is used to
cover the seeds in the opened furrow

r.netering discs is taken liorn the
grolrlld \\,heel drive though a clutch.

A square bar is provided at the back

olthe unit to close tl.re furrows. The

cost of the implement was Rs.10,000

u'ithout the cultir,ator. The salient
f-eatures ol tl.re unit are: suitabie ior
sowing cotton. groundnut, sorghum.
Bengal gram, maize. soybean and
pulse which result in .18 and 9i%
savings in cost and ttme. respec-
tivel_v; spacing can be adjusted ac-

cording to the crop; and an area ol
-i ha can be covered per dav: The
specifications of the unit are showll
in Table 3.

Treatments Selected for The ln-
vestigation

AII the selected three planters
\\'ere e\ aluated for their perfbr-
ilrance in sou ing cotton seed. The
treatlnents selected for the investi-
gatiol-l \\ ere I

T,-Control t TilIng u ith culti-'-ator
tu.ice - Ridge lbrminc - manuai

sowing)
T.-Tillin_e rtrth.'Lt ltrratot tui;g -

Ridger seeder

T--Tilling ri rth c., ltir rtur lri ie c

Sowirrg u ith pttcttittati. ple;i.ron
planter

T--Tilling ri iLh cLr litr rt.'r' tt r;e -
Sor,ving rvith cultir ator- r.noLlnted

seeder

In the conventional n.iethod atter
the seedbed preparation" somen la-
bours were engaged fbr dibbling the

seed on the sides ol the rid-ees (Fig.
4). Each treatment u'as replicated
thrice. For all the treatments, seed-

bed preparation u'as common. The
operations rvere:

l.Ploughing once u'ith tractor-
drau,n disk plough.

Single Seeds Double Seeds

Treatments

Fig.5 Percentage ofhills rvrth single. doubie and triple seeds

ing manufactured per annum. Even

small-and nredium-size farmers are

hiring tractors for different agricul-
tural operations. Any farmer w-ho

o\vns a tractor invariably has a the

tractor-drawn cultivator. Seed boxes

along with cup feed type seed me-
tering mechanism are mounted on

the cultivator fiame and the seeds

are dropped in furrows opened by
the cultivator shovels (Fig.3). De-
tachable side wings are fixed to the

existing shovel type furrow openers

Tnple Seeds

olthe cultir,ator whrch helps in plac-
ing the seed at the required depth.

The Pou er to operate the seed

Table 3 Speciffication of tractor dral"'n cultivatol mounted seeder

f-l Tr-Manual

FF.il T: -Pneun-ratic seeder

fl T:-Ridger seedcr

! T.-Cuitir ator: seeder'

0.0 0.0 0.0

Fig.3 Cultivator mounted seeder Fig.4 Conventional n-rethod
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Date of test

Test condition
(a) Condition of seed

Name of seed

Variety
Shape of seed

Weight of 1000 grains, gm

(b) Condition of field
Location
Length offield, m (each treatments)

Width of field. n'r

Area of fle1d. ml
Shape offie1d

Type of soil

Texture

Method of preparation of field lseed
pl anters)

For control

(c) Operational parameters of machine

Rou,spacing. mm

Plant spacing, mm

Depth of seed placement. mm
(d) Speciffication ofpou.er source

Make and model

Rated power hp

Control

Actual operating time, min
Time lost lbr turning. min
Actual area covered. ml
Effective working *'rdth. m

Operating speed. kph

Eft-ective fle1d capacity, ha/hr

Theoretical field capacity, ha/hr
Field elficiency, %
Depth of seed placement. nr

Distance between plants. m (average)

Number of plants per hill
Rate olmissing hills, %
Seed rate. kg/ha

Rorv to row distance. m

N'lnual dibbli

Table 4 Field conditions under u hich performance
test was conducted for all the tretments

Partculars

Cotton

MCU 12

Oblong

102.35

Dept. of cotton, TNAU Campus

45

11 .25

506.25

Rectangular

Red soil

Sandy loam

Ploughing once u.ith disc and cultivator
twice

Ploughing once u'ith disc" trvice rvith cultivator
and ridge forming b;- tractor drawn ridger

750

300

20 -30

Ford Escort
,15

T.
Cultir,.ators

seeder

was conducted tbr all the treatrnents
is furnished in Table -1.

Results and Discussion

The data observed during the fieid
trails and the results of the perfor-
mance evaluation of the selected
four treatments of investigation are

shou'n in Table 5.

The field capacities of the ridger
seeder. pneumatic planter and cul-
tivator seeder were 0.42, 0.387 and
0.351 ha,'hr and field elflciency were

6-+. 65.5 and 66.lok, respectively.
\n .rnair:is of the plant spacing

data ol the selected lbur treatments
is shon'n rn Table 6.

The average spacing between
plants sown using the manual dib-
ble, ridger seeder. pneumatic pianter
and cultivator seeder were 0.319,
0.10b. 0.306 and 0.318m respecti\e-
l-v lr,hich are slightly higher than the
recommended spacing of 0.3m in all
the cases.

The coefficient of variation and
standard deviation in control plot,
ridger seeder, pneumatic planter and
cultivator seeder were 0.072, 0.109,

0.,12, 0.1 and 2.284,3.334, 35.81,
3.09, respectively. It will be shown
that the values ofcoefhcient ofvari-
ation and standard der iatiorr were

less lbr the ridger seeder when com-
pared to other planters. The ridger
seeder showed less deviation from
the recommended spacing (3.38%)
when compared to the others ex-
cept the pneumatic planter (1.61%).

But the percentage of missing hi1ls

was much higher for the pneumatic
planter when compared with the
others.

The missing hills for the ridger
seeder, pneumatic planter and culti-
vator seeder were 23.53. 66.70 and
28.14%, respectively. But in the
control plot the percentage of miss-
ing hills was 2.5o%. This may be due

to the sowing of 2 or more seeds at

a time. The number of multiple hiils
was much higher (80.75%) when
compared those ofthe seed planters.

0.31 92 0.3059

7.85 8 5

2.67 2.ll
506.25 506.1_s

2.25 )..25

2.6). 2.36

0.387 0.357

0.591 0.5-15

65.5 66.,1

31.3 29.3

0.3054 0.3181

1 or2 1 or2
66.10 28.19

3.95 1.91

0.75 0.75

20.73

506.25

0.7s

25Owomen
hrs/ha

28.4

2to3
2.5

14.62

0.75

7.25

2.63

506.25

2.25

2.92

0.42

0.657

64.0

29.7

1or2
23.53

8.7

0.75

2.Ploughing twice with tractor-
drawn cuitivator.

3.Formation of ridges and furrows
by tractor-drawn ridger (for con-
ventional method only).
A germination test was conducted

to study the actual germination per-

centage of MCU 12 cotton seeds,
which were used in the field evalua-
tion of the unit. The mean value was
700,. TLe rninimum germination
percent lor the cotton variety rec-
ommended was 650/0. The held con-
dition under which perfbrmance test

T.
Ridger
seeder

Table 5 Results of fleld performance evaluation

AGRICULTURALMECHANIZATION INASIA,AFRICA,AND LATINAMERICA2OO5 VOL,36 NO.1



Partculars

Number of seedling actions (in 5ir
length)

Average spacing, m

Deviation form recommended
spacing (96)

Standard variation

Coefficient of variation

Number of missing hills
Number of hills ri rth one plant

Nr.rmber of hills rl ith tlr o plants

Nr.rmber olhills ri-ith lhree or more
plants

Missing hjlls (",r

Percenta_se of singles

Percenta_qe of doubles

Percentage of oI more

Sl. No.

1

2

3

4

5

6

7

8

9

1L)

Average

SD

CV
Percent deviation from

recommended depth

Sl. No.

Total cost. Rs/ha

Saving in cost u.hen compared to
manual. ol

Saving in time lvhen compared to
manual. o/o

In general, the germination percent-
age for cotton seeds varied from 65

to 80%. This means that percentage
of missing hills using the planters
v!'as \r'ithin the range of germina-
tion percentage. The percentage of
hills using the single, double and
triple plants in all the treatments

are shown in Fig.5. It rvi11 be shorvn
that for the ridger seeder and cr-rlti-

vator seeder, the numbers of single
plants per.hill were in the range of
50-60%, u,'hile in control plot it was
only l6.75%. Thus rt is evident that
the seed planters planted the recon-r-

mended number of seed in majority

ofthe hills.
The varying depths ol seed place-

ments in the selected treatments are

indicated in Table 7.

The avera-qe depths of placement
of seed in control p1ot. ridger seeder.
pneumatic planter and cultiVator
seeder were 2.8'1.2.97.3.13 and
2.93cm, respectively. From Table 7

the standard deviation. coelficient
of variation and deviation frorn the
recommended depth were less lor
the ridger seeder when cornpared
to the other seeders. Thus more
unifbrm depth of seed placement
t as obtained w.ith the ridger seeder.

The abstract of cost of appraisai is

shou'n rn Table 8.

The planting operation using the
ndger seeder. pneumatic planter and
cultivator seeder resr-rlted in ,14.00.

-11.85 rrrd -l I .h-I0 0 sa\ ing in cost
respectr\eh uhen con.rpared to the
conrentronal method. Among the
T . T rrrd T, tlre sar ings in cosi \\as
higher fbr the ndger- seeder treat-
ment. There u.as a sar'lnss of 96.4,
96.3 and 96.20:o in time using the
ridger seeder. pneumatic planter and

cultivator seeder. respectivel). when
compared to the manual sou'ing.

Conclusion

l.The standard deviation. coelficient
of variation and deviation from
the recommended depth were
less for the ridger seeder \\'hen
compared to the other seeders.
Thus more uniform depth of seed

placement \\,as obtained using the
ridger seeder.

2.The planting operation using the
ridger seeder, pneumatic planter
and cultivator seeder resulted in
44.00, 12.85 and 11.64Yo savings
in cost, respectively, when com-
pared to the conventional method.
Among the T., T- and T., the sav-

ings in cost was higher for the
ridger seeder treatment.

3.There was a savings of 96.4, 96.3
and96.2o/o in time using the ridger
seeder, pneumatic planter and cul-

(continued on page60)

crttlltor.
seeder

15.60

0.319

6.,+12

1..2 8.+

0.072

0.:+0

2.60

6.00

6.60

2.50

16.15

38.50

12.25

16.20

0.306

r.Jd

i.334
0.109

3.80

9.6t)

2.80

0

23.53

59.1 9

t7.28

0

35.81

0.42

10.8

1.1

I

0

66.1

6.2

0

6.89

3.09

0.10

23

,10

16

0

28,71

_s0.90

20.16

0

16.20 79

0.3 05 0.318

crrtl,Lto^
seeder

2.5

3.0

2.6

3.1

2.9

2.6

2.5

3.1

1.2

2.9

2.1)

)a

3.1

2.9

l8
2,8

3.0

3.0

3.2

3.2

3.1

3.3

i.0
3.4

2.9

3.3

).9
3.2

,3.0

3.1

2.8

2.9

2.9

3.1

2.8

2.7

3.0

3.1

2.9

3.1

2.84

0.2538

0.0894

5.30

2.91

0.1487

0.050 i

r.00

2.503

11

96.4

3.13 2.93

0.1676 0.134s

0.0536 0.0459

r1.3 0 2.33

crit,nlltom
seeder

a 5rJ ) 6nR

42,.85 11.64

96.3 96.).

Tr
Manual

Table 6 Results ofthe analysis ofplant spacing date

vJ,!a

Table 7 Depth of speed placement

Table 8 Abstract of appraisal of cost and tirre
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