
Vol. 6 (3) : 121 - 125 (2004) 

TECHNOLOGY 
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S u g a r c a n e  p lan t ing  is very  l a b o u r  intens ive  job  and invo lves  c o n s i d e r a b l e  h u m a n  d r u d g e r y .  P l a n t i n g  
creates  the f o u n d a t i o n  for  a crop and plays  an i m p o r t a n t  role  in its growth  and yield.  S tudy  was u n d e r t a k e n  
to e v a l u a t e  the  p e r f o r m a n c e  of  two d i f ferent  m o d e l s  of  s u g a r c a n e  p lan ter s  name ly ,  K h a l s a  PE-630  type 
cu t t er  p l a n t e r  and ITI m a k e  cu t t er  planter .  The  f ield capac i ty  o f  Khal sa  m a k e  p l a n t e r  w a s  0.20 h a / h r  with  
the f ie ld e f f i c iency  of  87.50% at ef fect ive  w o r k i n g  width  of  1.34 m and f o r w a r d  speed o f  2.5 k m / h r  at 2 nd 

low gear.  A set length  of  32.96 cm wi th  an average  over lap  of  6.14 cm was  observed  at  the s a m e  speed 
and the r e q u i r e d  seed rate  was  9.0 tonnes  per  hec tare  on the o ther  h a n d  f ield c a p a c i t y  of  ITI m a k e  
p l a n t e r  was  observed  as 0.21 h a / h r  wi th  field e f f i c iency  o f  76.92% at e f fect ive  w o r k i n g  w id th  o f  1.50 m 
and f o r w a r d  speed o f  1.8 k m / h r  at 1 ~t low gear. A set l ength  o f  26.96 cm and  an a v e r a g e  o v e r l a p  of  3.68 
cm were  observed  at the  same  speed.  Seed rate  requ ired  was  9.23 tonnes  per  hec tare .  
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Suga rcane  (Saccharum hybrids  L.) is the 
important crop of India and holds the prominent 
position as a cash crop. It is main source of sugar, 
gur and khandsari in the country. It is cultivated in 
an area of about  4 mil l ion ha with an average 
product ion of 75 tonnes/ha.  Total product ion of  
sugarcane has been increasing steadily from 230 
million toqnes in 1993-94 to 295 million tonnes in 
1998-99. Traditionally sugarcane has always planted 
manually. However to reduce the cost of planting, 
d rudge ry  and proper  p lacement  of  fer t i l izer ,  
machinery for sugarcane planting has been developed 
in India. These machines are basically of two types, 
widely known as drop planters and cutter planters. 
In drop planters, pre cut sugarcane setts of desired 
length are fed in to the machine. The setts may be 
cut manually or mechanically. These planters consist 
of two vertical rotat ing drums with 12 circular  
ver t ical  seed c o m p a r t m e n t s  in each drum. The 
rotating drum is powered by ground wheel through 
central shaft. In the cutter planter, whole cane is 
fed. It is provided with the cutting unit, which cuts 
the fed cane to a pre-determined length and carries 
it to the furrow. Presently most common design of 
planter is the cutter planter which performs the job 
of sett cutting, furrow opening, fungicidal and anti 
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termite treatment of setts, placement of  the fertilizer 
in bands or either side of setts, covering and pressing 
the setts. Whole  cane is fed through the chute 
manually from the sugarcane through. Designs of 
two and three row cutter planters are commercially 
available. There are about 10 to 15 manufacturers of 
sugarcane planters in the country who manufacture 
d i f ferent  models .  These models  are tested and 
evaluated at different research stations in the country. 
Still there are some parameters, which needs to be 
improved.  Cons ide r ing  the present  t rends and 
problems, the laboratory testing and field evaluation 
of these planters were under taken at CIAE Bhopai. 

R E V I E W  O F  L I T E R A T U R E  

Qaisrani (1992) reporled that a three-row tractor 
rear-mounted sugarcane planter able to plant 53,000 
to 87,000 setts of  cane per hectare was developed. It 
saved approx. 80 man-hours per hectare, which would 
be required for sett cutting and manual planting. Best 
planting was achieved when the planter was operated 
in the I st gear at an engine speed of  1200 rev/min or 
in 2 "d gear at 1200 to 1400 rev/min. 

Singh et al. (1994) reported, the optimum working 
speed of FMI and AMRI sugarcane planters were 
found to be 1.2 and 2.65 km/h respectively. Average 
effective capacities were found to be 1.04 and 1.68 
ha/day respectively.  Corresponding average field 
efficiencies were 64.5 and 34.8 respectively. 
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Srivastava (1995) reported that, due to inclusion 
of sett cutting unit, the cutter planter energy and 
cost r e q u i r e m e n t s  were abou t  40 per  cent  less 
c o m p a r e d  with t r ad i t iona l  me thod  o f  p lan t ing  
sugarcane. He has also reported that bud emergence 
was quicker when the setts were planted with the 
cutter planter and there was significant increase in 
the yield per unit area. 

EI-sahrigi (1998) evaluated the per formance  of 
fou," billet planters tested in Egypt and found that 
the best forward speed to operate the planter  was 
2.2 km/hr the op t imum adjustments and operating 
condition for planters were also described. 

S r ivas t ava  (2000)  conc luded  that ,  with the 
inclusion of furrow guider and ground wheel to the 
sugarcane planter,  it helped aligning setts in the 
furrow before pushing the loose soil to cover  them. 
As direct planting device it yielded a saving of about 
32 per sent in total cost as well as total energy 
required to raise sugarcane crop. 

Bahl et al. (2001) reported that sugarcane cutter 
planter  have an e f fec t ive  field capac i ty  of  0.15 
hectare pet" hour. There  was substantial reduction of 
labour requ i rement  from 130-150 man-hours  per 
hectare by conventional  method to 35-40 man-hours 
pet hcctare by machine  planting. 

Garg (2001) concluded that the machine has the 
capacity of  0.15 hectare per hour at 1.40 km per 
hour and five persons  were required to operate the 
machine. 

Yadav et  a l .  (2001)  r epo r t ed  that  overa l l  
requirement  of  labour  for sugarcane cultivation is 
3300.0 m a n - h o u r s .  L a b o u r  r e q u i r e m e n t  for  
preparatory tillage, manuring,  planting, irrigation, 
intercultural and other  operat ions,  harvest ing and 
stripping are 331.5, 238.0, 337.5, 392.0, 816.0 and 
11923.0 respectively.  He emphasized on the need to 

develop and popularize sugarcane machinery system 
based on regional situation. 

MATERIALS AND METHODS 

Study was undertaken to evaluate the performance 
of two different models of  sugarcane cutter planter. 
One model was Khalsa PE-630 type cutter planter 
manufac tu red  by M/s Punjab Engineers ,  Meerut .  
Another  model was ITI make cutter planter, designed 
by Indian Institute of  Sugarcane Research,  Lucknow 
and manufactured by Indian Telephone Industries,  
Rai Bareli.  

Lab testing of the planters 

Testing work related to calibration,  bud damage  
de terminat ion ,  qual i ty of  cut, length of  sett and 
fert i l izer drop was done as per the procedure given 
under this section. 

Calibration 

Calibration was done by mounting the planter on 
tractor by three-point  l inkage system and the planter 
was powered by tractor PTO. Tractor  was operated 
in second low gear at 1600 engine rpm. Total number  
of  setts cut per minute were collected and counted.  
This procedure  was repeated for three times and 
average was calculated. Seed rate required per hectare 
was calculated. 

Bud damage determination 

In order to determine bud damage  100 setts were 
selected randomly and number  of  buds damaged were 
observed and recorded. Three replications were made 
and average was calculated.  

Quality of cut 

In order to examine the quality of cut 100 setts 
were se lec ted  at random and nature of  cut was 
observed and noted for both the planters. This was 
carried for three times and average was calculated.  

Fig. I : Field trials of Khalsa make sugarcane cutter planter Fig. 2 : ITI make sugarcane cutter planter in operation 
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L e n g t h  of se t t s  

To determine  average length of sett 100 sample  
of setts were selected and length of each sett was 
measured and average was calculated.  

F e r t i l i z e r  drop 

Fer t i l izer  box was fi l led to 3/4 th of its capacity.  
Trac tor  was opera ted  in second low gear  for 30 
seconds .  Fe r t i l i ze r  d ropped  during this t ime was 
c o l l e c t e d  and we ighed  in the phys i ca l  ba l ance .  
Fer t i l i zer  required per hectare  was calculated.  Test 
of fer t i l izer  drop was car r ied  for Urea, DAP and 
Single St, per phosphate.  

F I E L D  TEST 

Depth  of p l a c e m e n t  

Planter  was operated in the field without covering 
device.  Depth of p lacement  of setts in the furrows 
was evaluated.  Depth was measured at five different  
p l a c e s  and a v e r a g e  was c a l c u l a t e d .  Depth  of  
p lacement  of setts was cont ro l led  by the hydraul ic  
system of the tractor. 

Overlap/gap 

Plante," was run in the field for 30 meters length. 
All setts dropped were co l lec ted  and number of setts 
and length of each sett was measured.  

The machine was opera ted  in the speed range of 
1.74 to 6.03 km/hr at d i f ferent  gear ratios. 

Average over lap = 

Total length of setts - Distance (30 m.) 

Total no. of setts 

Average gap = 

Distance (30 m.) - Total length of setts 

Total no. of setts 

Speed  of o p e r a t i o n  

To know the speed of operat ion a fixed dis tance 
of 90 meter  was measured in the field and planter  
was run from one end to other  end of this distance,  
t ime requi red  to cover  this  d i s tance  was noted.  
S imul taneous ly  time required for turning the planter  
was also noted. As such five observat ions were taken 
to get the accuracy. 

Theoretical field capacity 

T h e o r e t i c a l  f i e ld  c a p a c i t y  of  p l an t e r  was 
ca lcula ted  from speed of operat ion and theoret ical  
width of the planter. 

Theoret ica l  Field capaci ty  = 

Theoretical width (m) x Speed of operation (km/hr) 

10 

Actual field capacity 

The plot of 0 .12-hectare  having length 60 m and 
width of 20 m was selected and time taken to cover  

this area was noted. Time taken for turning, hopper  
f i l l ing and other operat ional  obst ruct ions  was also 
noted. 

Field efficiency 

Field eff ic iency was ca lcula ted  using fol lowing 
formula,  

Actual field capacity 
Field eff ic iency = x 100 

Theoretical field capacity 

RESULTS AND DISCUSSIONS 

Tractor  opera ted  sugarcane  cut te r  p lanter  was 
tested in labora tory  as well in the f ield to study the 
performance in respect  of performance of sett cutting 
unit, performance of fer t i l izer  meter ing unit and field 
performance of sugarcane cutter  planter.  The planter  
was fitted with appropr ia te  t ransmiss ion system, sett 
cu t t ing  uni t  and all o the r  m o v i n g  par t s  as per  
s p e c i f i c a t i o n s  and it was found tha t  they were 
working as per standards.  

A. Performance of sett cutting unit 

M e t e r i n g  (seed r a t e )  

Average number  of setts dropped in 60 seconds 
was 131 and 126 in Khalsa and ITI make sugar cane 
cutter planters respect ively.  Average weight of single 
sett was 159 gm and 135 gm for Khalsa  and ITI 
make planters respect ively.  Seed rate required was 9 
t/ha and 8.4 t/ha for Khalsa and ITI make planters.  

Bud damage 

Out of 386, 14 buds were observed as damaged  
buds (4.14%) in Khalsa make planter  where as in 
ITI make planter  out of 335, 12 buds were observed 
as damaged (3.58%). 

Buds per sett 

Dis t r i bu t ion  of  buds on the se t ts  among  the 
selected setts are shown in figure 3 and 4 for Khalsa 
and ITI make planters ,  respect ively.  

Fig. 3 : Sugarcane sett cutting pattern in Khalsa make sugarcane 
cutter planter 

Fig. 4 : Sugarcane sett cutting pattern in ITI make sugarcane 
cutter planter 
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It was found  that under  Khalsa  p lan te r  that the 
three buds  per  set t  r eco rded  h i g h e s t  p e r c e n t a g e  
d i s t r ibu t ion  (52%),  where as lowest was for five buds 

per sett, in ITI  make p lan te r  pe rcen tage  d is t r ibut ion  
was highest  (48%)  where the two bud per sett was 
observed,  whereas  lowest was for five buds per sett. 

Q u a l i t y  o f  c u t  

Qual i ty  of  cut  was found to be be t te r  in ITI make 
planter  than Kha l sa  make planter.  A clean cut was 

observed i , ' respect ive of the d iamete r  of the cane  
us ing in ITI make  planter ,  however  in Khalsa  make 
planter  l i t t le rup tu re  was observed for cane having  

d iamete r  more than 35 mm. This may be noted that 
wlriety known as Co-419 had only one  per cent of 

the canes  h a v i n g  d iamete r  more than 35 ram. So 
ei ther  of the p lan te r s  can be ut i l ized when the cane 
is having  the d i ame te r  less than 35 ram, otherwise  
ITI p lanter  should  be preferred.  

L e n g t h  o f  t h e  s e t t  

Average length  of  setts was observed  to be 32.96 
cm with s tandard  devia t ion  of 4.33 cm in Khalsa 
make suga rcane  p lan te r  where as in ITI  make planter  
average length of  setts were 26.90 with s tandard 

devia t ion  of 1 1.13 cm. 

Average  o v e r l a p / g a p  

Planter  was run in the field at var ious  speeds and 
overlap or gap observed  was recorded.  In ITI make 
planter  over lap  was observed at 1 st low gear only. 

Whi le  as in Kha l sa  make p lan te r  at two gear ratios 
over lap was obse rved  i.e. I st and 2 "d low and for all 

o the r  speeds  gap  was o b s e r v e d .  O b s e r v e d  gap /  
over lap for ITI  and Khalsa  make p lanters  are given 

in table 1 and 2. 

Table- 1 : Observed overlap/gap for ITI make sugarcane 
cotter planter 

Gear Speed Average Average 
ratio 'km/hr '  Overlap 'cm' Gap 'cm' 

I ~ Low 1.8 3.77 

-~,,a Low 2.4 6.74 

3 'a Low 3.45 14.77 

1 ~' High 3.05 _ 9.98 

~,,d High 4.58 _ 46.35 

3 'a High 5.76 _ 99.66 

B. P e r f o r m a n c e  o f  f e r t i l i z e r  m e t e r i n g  u n i t  

Tractor  was opera ted  in 2nd low gear  at 1600 
rpm and f e r t i l i z e r  d r o p p e d  in 30 s e c o n d s  was 
co l lec ted  for all 15 a d j u s t m e n t s  of K h a l s a  make 
p lanter  and three grove  set t ings  of ITI  make  planter.  
Fcr t i l izer  requi red  per hectare was ca lcula ted .  Test 
for fer t i l izer  drop was carr ied for d i f fe rent  fer t i l izers  
viz. Urea, DAP and SSP. Fer t i l i ze r  d i s t r ibu t ion  per 

Table - 2 : Observed overlap/gap in Khaisa Make sugarcane 
cutter planter 

Gear ratio Speed Average Average 
'km/hr' overlap 'cm' gap 'cm' 

I s~ Low 1.74 

2 na Low 1.85 

3 ra Low 3.22 

1 ~t High 3.05 

2 na High 4.01 

3 ra High 6.03 

9.53 

8.6 

9.93 

5.04 

46.18 

134.17 

hectare  for d i f ferent  fer t i l izers  is g iven in table  3 
and 4 for Khalsa  and ITI  make  planters  respect ively .  

C.  F i e l d  p e r f o r m a n c e  

A c t u a l  f i e l d  c a p a c i t y  

A plot of 0.12 ha hav ing  length 60 m and width 

20 m was selected and t ime taken to cove this area 
was observed.  It was found  to be 36 and 34 minu t e s  
i n c l u d i n g  time taken for t u r n i n g  hopper  f i l l ing  and 
other  opera t ional  obs t ruc t i ons  for Khalsa  and ITI  
make Suga rcane  cut te r  p l an t e r s  respec t ive ly .  The  
actual  field capaci ty  was found  to be 0.20 and 0.21 
ha/hr  for Khalsa and ITI  Make  planters  respect ively .  
One f i l l ing  of seed cane and fer t i l izer  was able to 

cover  0.12 ha where as 10 to 12 f i l l ings  for seed and 
2 to 3 f i l l ing for fer t i l izer  were requi red  per hectare .  

T h e o r e t i c a l  f i e l d  c a p a c i t y  

Theore t ica l  field capac i ty  of  Khalsa  make PE-630  

p lan te r  was recorded as 0 .24 ha/hr at 1.85 km/hr  

Table - .3  : Fertilizer distribution for Khatsa make sugarcane 
cutter planter 

Grove Setting DAP 'kg/ha ~ Urea 'kg/ha' 

l 89.93 86.34 

3 193.83 237.90 

5 309.93 355.78 

7 432.81 447.5 

9 575.47 618.05 

I1 733.42 817.26 

13 871.73 994.26 

15 1009.67 1135.43 

Table - 4 : Ferti l izer distribution for ITI make sugarcane 
cutter planter 

Grove Setting DAP 'kg/ha' Urea 'kg/ha' 

l 127.00 

2 325.36 328.35 

3 487.07 467.15 
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speed of opera t ion  where as for ITI make p lan te r  it 
was 0.23 ha/h at the speed of 1.74 km/h.  

F i e ld  e f f i c i ency  

The field e f f ic iency  of Khalsa  make sugarcane  
c u t t e r  p l a n t e r  was c a l c u l a t e d  as 83 .33  p e r c e n t  
w h e r e a s  th is  was 73 .65  p e r c e n t  for  ITI  m a k e  
suga rcane  cut ter  planter.  

C O N C L U S I O N  

K h a l s a  m a k e  p l a n t e r  

The field capaci ty  of the mach ine  was 0.20 ha/hr  
with the field e f f ic iency  of  85.97 percent  at ef fect ive  

work ing  width 1.34 m (row to row spacing  of 0 .67m)  
and forward speed of 2.5 km/hr  at 2 nd low gear. At 

cu t t ing  speed of  1600 rpm (engine) ,  a sett length of 
32.96 cm at forward speed 2.5 km/hr  (2 nd low gear)  

with an over lap  of 6.14 cm was observed.  The seed 

r e q u i r e m e n t  was observed  9.0 tonnes  per hectare  at 
tile forward speed of 2.5 km/h at 2 nd low gear. The 

fe r t i l i ze r  me te r ing  m e c h a n i s m  was force- feed  type 
with d i f fe rent  groove  se t t ing  with f luted rol lers .  It 
worked sat is factory for g r anu l a r  fer t i l izers  such as 
DAP and Urea. Fer t i l i ze r  drop was excess than the 

r e c o m m e n d e d .  Fer t i l i ze r  me te r ing  mechan i sm  could  
not meter  the powdery fer t i l izer  such as Single  Super  

Phosphate .  

I T I  m a k e  p l a n t e r  

The  field capaci ty  of the mach ine  was 0.21 ha/h 
with the field e f f ic iency  of 73.96 percent  at ef fect ive  
work ing  width 1.50 m (row to row spacing  of 0.75 
m) and forward speed of 1.85 km/hr  at 1 st low gear. 
At cu t t ing  speed of 1600 rpm (eng ine)  a set length  
of 26 .96 cm at forward speed of 1.8 km/hr  ( l  st low 
gear)  an over lap of 3.68 cm was observed.  The seed 

r e q u i r e m e n t  was observed  9.23 tonnes  per hectare at 

the forward speed of 1,8 km/hr  at I st low gear. The 
fe r t i l i zer -meter ing  unit was force feed type with three 
d i f fe rent  g roove  set t ings.  It f u n c t i o n e d  well for DAP 
and Urea  but  it c ou l d  no t  m e t e r  S i n g l e  Supe r  
Phosphate .  P e r f o r ma nc e  of the fe r t i l i ze r  me te r ing  
me c ha n i sm  of both the p lanters  was sat isfactory.  It 
could not meter  the powdery  fe r t i l i ze r  and g ranu la r  
fer t i l izer  was dropped excess ively .  
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