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mABSTRACT : Sugarcaneisamost important cash crop of India. It involveslessrisk and farmers
are assured upto some extent about return even in adverse condition. In agriculture sector,
sugarcane shared 7% of the total value of agriculture output and occupied 2.6% of India’s gross
cropped area during 2006-07. Sugarcane provides raw material for the second largest agro-based
industry after textile. About 527 working sugar factories were located in the country during 2010-
11 with total crushing capacity of about 242 lakh tonnes. The sugar industry is an instrumental in
generating the sizable employment in the rural sector directly and through its ancillary units. It is
estimated that about 50 million farmers and their dependents are engaged in the cultivation of
sugarcane and about 0.5 million skilled and unskilled workers are engaged in sugar factories and
its allied industries. Wheat-sugarcane-raton cropping system is followed in whole of western
Uttar Pradesh and lower parts of Uttrakhand where sugarcane is the main cash crop and wheat is
themgjor cereal. The system accountsfor more than 60% of thetotal cultivated areain theregion.
However, lower average yield of planted cane (50 tonnes/ha) recorded in this. The reduction in
cane yield owing to delayed planting cannot be compensated by additional inputs viz., frequent
irrigations, extrafertilizers and inter culture operations. Planting of sugarcane involves a number
of operations viz., cutting of canes into pieces called setts, opening of furrows, placement of
fertilizer in the opened furrows, laying setts and covering these with a blanket of soil. The whole
process of sugarcane planting is very labour and time intensive. In order to achieve uniform crop
stand, correct seed rate, appropriate depth of setts placements and uniformity of settswith required
overlapping areimportant. These, however can better be achieved by using tractor-drawn sugarcane
cutter planter apart from economising labour and energy. Also there is a need to evolve proper
tillage techniques for early planting of sugarcane in wheat-sugarcane crop sequence. In this paper
study conducted on the performance of the effect of pre and post irrigation on different tillage
treatments on soil’s physical properties on the different types of sugarcane cutter planters.

mKEY WORDS: Wheat harvesting, Pre and post irrigation, Sugarcane cutter planters, Rigid, Slit,
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originated inthe moist partsof north eastern Indian, from
some plants closely related to Saccharum spontaneum
(Kans) belongs to family Gramineae (Poaceae). The

HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE



MANISH KUMAR, ASHOK TRIPATHI, DEVESH KUMAR AND SUMIT KUMAR

cultivated canes bel ong to two main groups: (a) thin, hardy
north Indian types Sbarberi and S.Snenseand (b) thick,
juicy noble canes Saccharum officinarum. Highly prized
cane is S officinarum. It is probably evolved from S
robustum by introgression from other genera. It isagreed
that the origin of S officinarum is the Indo-Myanmar
china border with New Guinea as the main centre of
diversity.

Sugarcane (Saccharum officinarum L.) is an
important food cum cash crop and cultivated between
320N to 320S | atitude covering more than 90 countries
of the world. Sugarcane contributes about 64.6%0f the
total world sugar production. Indiaisone of the greatest
producers of sugar and has a neck-to-neck race with
Brazil for the first position. The country shares about
13.25 per cent of the World’s and 41.11 per cent of Asian
sugar production and cultivatedin 4.10 million hectares
with annual production of 300.25 million tonnes of cane
and 18.90 million tonnes of sugar. The averageyield of
the crop is about 85.5 tonnes/ha, which is lower than
that of the average productivity of Australia, Indonesia,
Colombig, etc. In India, sugarcane crop isgrown between
70 to 320 latitude covering large variations in climate,
soil crop spread and productivity. The major area under
this crop lies in subtropical belt comprising U.P,
Uttaranchal, Bihar, Punjab, Haryana, Rgjasthan and
Madhya Pradesh.

Sugarcaneinvolveslessrisk and farmers are assured
upto some extent about return evenin adverse condition.
In agriculture sector, sugarcane shared 7% of the total
value of agriculture output and occupied 2.6% of India’s
gross cropped areaduring 2006-07. Sugarcane provides
raw material for the second largest agro-based industry
after textile. About 527 working sugar factories were
located inthe country during 2010-11 with total crushing
capacity of about 242 lakh tonnes. The sugar industry is
an instrumental in generating the sizable employmentin
therural sector directly and throughitsancillary units. It
is estimated that about 50 million farmers and their
dependents are engaged in the cultivation of sugarcane
and about 0.5 million skilled and unskilled workers are
engaged in sugar factoriesanditsallied industries. Some
of the sugar factories have also diversified into by-
products basis industries and have invested and put up
distilleries, organic chemica plants, paper, ice board
factories and cogeneration plant.

In India, sugarcane productivity hasincreased over
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the years but the magnitude has been very small. A wide
gap exists between the potential and the realized
productivity largely dueto environmental constraints. In
sub tropics, soil moisture during germination phase is
usually low, resulting in poor sprouting of buds. Likewise,
drought during the formative phase leadsto poor tillring
and elongation of shoots. Extremely low temperature at
ripening stage impairs sucrose accumulation adversely
affecting sugar and sugarcane productivity. On account
of social taboos and other factors, farmersinnorth India
take sugarcane after harvest of Rabi crops such aswheat,
lentil, gram and mustard etc. which resultsin low yield.
Planting sugarcane late in April or May after wheat
harvest causes poor germination and does not allow
enough periodfor till ring, resultinginto lessmillable canes
and low caneyield.

Based on abundance of genetic diversity of
germplasm of Saccharum and its relatives and also
cytogenetical and morphol ogic potential inthenorth-east
region of Indiabordering Burmaand Chinaisbelievedto
be the place of origin of Saccharum officinarum. The
contention of Indian origin of sugarcaneisruled out with
thelack of intermediate wild clone, such as S. robustum
in India. New Guinea and the adjoining Island chains of
Indonesian Archipelago are the two major centers of
diversity for S. officinarum and S. robustum. S.
robustum (2n = 60, 80) is believed to be the wild
progenitor of S. officinarum (2n = 80). S. robustum,
distributed naturally from new hybrids through New
Guinea and Indonesia to Mindanao (Philippines) was
believed to have evolved through introgression of S.
spontaneum, Erianthus and Miscanthus. S.
spontaneum (2n = 40 to 80) another wild species is
distributed mainly in areasfrom Afghanistan (in west) to
Malay Peninsula, Taiwan and South Pacific Island (In
East). Based on cytological evidences, it is believed to
have originated from introgression between Erianthus
and Sclenostachya. The cultivated S. barberi isbelieved
to have evolved through selection of S. spontaneum or
through hybridization of S. officinarum and S.
spontaneumin Bengal, Bihar and Orissaregion of India.
Tropical canemight have originated in some of thelarger
Islands of Oceania, most probably in New Guinea.
Brandas (1956) al so concluded that it was originated in
New Guinea, where variousforms of thick, tall, tropical
canes have been cultivated from ancient times. From
India, it probably entered into China, Arabia and Egypt
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and after the crusades, it was introduced in Sicily,
Portugal, the Canary Islands state into the new world.
Kalbagal (1956) studied the influence of planting time
on cane yield in Mysore reported that crop planted in
the month of November and December produced
significantly higher yield of 87.5 and 86.9 tonne/hectare,
respectively than that of late planting. Vaidyanathan
(1957) under southern condition (Tamil Nadu) observed
that early January planting gave significantly higher cane
yield of 106.5 tonne/hectare than that of May and
September planting. Panje et al. (1965), while studied
the sugar cane germination under different planting
season at 11SR, Lucknow found that October plant crop
exhibited higher germination than February planted
sugarcane. Paltooram (1970), reported that under Tarai
conditions of Utter Pradesh February plant sugarcane
recorded higher germination (46.90%) than that of
October planted sugarcane (40.20%). Fashili and Malik
(1974), from Pakistan reported that cane planted in the
month of October gave significantly higher yield of
74tonne/hectare than that of planting in November,
December, January, February and March. El-Sharkawy
and Sgaier (1975) found that as compared to no tillage,
disking to 15-34cm depth and sub soiling to 50cm and
70cm depth increased rooting depth by 24,48,100 and
132%, respectively. Krall et al.(1978) and Payton et al.
(1985) reported that double disc opener allowed straw
to flow more smoothly and created more favourable
seedbed than spear point and soil typesin no till drill.
Odigboh and Akubno(1990) reported that ridgers having
moul dboards require more power to pull than those with
disc. Shukla et al. (1984) developed a rotadurem
sugarcane planter, which required two workers to feed
the cane setts and a tractor operator. Preliminary test
indicated that the field capacity of the machine was
approximately 2 ha/day.

B METHODOLOGY

Details of sugarcane cutter planter used for
experimentation :

Method of planting :

Sugarcane can be planted by improved method of
planting like, deep furrow, trench methods, ring pit method
and paired row method instead of furrow system.

According to methods of planting, four types of the
sugarcane cutter plantershaving ridger, dit, furrower and
disc furrow openers were used for conducting the

experiment and one conventional manual planter used
as control. The technical details and specification are
described below.

Ridger type planter:

Thisplanter basically consistsof 1650 mm long and
780 mm wide rectangular frame made of 60 x60x60mm
angleiron onwhich two ridger aremount with aprovision
to adjust row to row spacing from 750 to 900 mm two
speed hoppers, each having cane capacity of 125kg and
length, width and height of 570, 380 and 1380mm,
respectively were mounted on the main frame which
are made of 1.6mm thick M.S. sheet. Insecticide tank
of 20 litre capacity having dimensionsof 710 x250 x210
mm is mounted on the frame. Another tank of 16 litre
capacity is provided for the use of fungicide. It hastwo
fertilizer boxeswith star wheel type agitators along with
circular plate having three sizescircul ar openingsto meter
the quantity of fertilizer. These boxes were made of
trapezoidal shape having across section of 470x300 mm
at the top 160x60 mm at the bottom with 350 mm height.

Disc type planter :

This planter consists of two 65 cm diameter discs,
which are configured, and installed so asto produce V-
shaped furrows. Thediscsaretilted vertically at anangle
of 15°and having a disc angle of 20°. Spacing between
discs can be adjusted to obtain 750 mm to 900 mm row
to row spacing. The cane cutting mechanism consists of
two counter rotating blades. The blades are sharpened
downward to prevent upward thrust on sugarcane stalks,
Which are held by labourer during planting operation.
There are two seats for two persons to be engaged for
feeding the sugarcane.

it type planter :

Instead of disc type furrow opener as described in
previous sugarcane cutter planter, dlit type furrower type
are used for making narrow furrows for cane planting.
These are made from flat pieces of carbon steel welded
together to form a cutting edge and bolted to the two
points of rectangular cross section steel shank of size
3x1.5mm.

Furrower type planter :
This design employed a furrower for furrow
opening. The power transmission for sett cutting is
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through PTO of tractor. The planter have insecticides
tank, fungicide tank and fertilizer box and have overall
dimensions 2.18x2.80x3 m. It is heavier than other
planters (550 kg) and it hasinsecticide tanks capacity of
100 litres and capacity of seed box is about 130 kg.

In this research we conducted a study on study of
the effect of pre and post irrigation on different tillage
treatments for different planter on soil’s physical
properties. The research has been conducted in the
Fauladpur village, of DhanauraBlock in Amrohadistrict
of Uttar Pradesh state. There was a experiment carried
out whichwas explained bel ow: After harvesting of wheat
by combine harvester straw left in the field was
completely burnt. A main plot of 104.6mx53.3m was
taken, which hasamainirrigation channel and four sub
irrigation channelsof width of 1mand 0.5m, respectively.
Thewhole experimental field wasdivided into six blocks
of 8m x 100m size having homogenous field condition
and each block was further divided in 10 equal parts of
8m x 10m size to accommodate sub plot treatments,
different types of cutter planter with three replications.
Soil parameters such as bulk density moisture content

Experimental plan
Sr.No.  Particulars Symbol
1. Irrigation treatments
Pre- planting irrigation Iy
Post- planting irrigation P}
2. Tillage treatments
Conventional tillage (1ploughing + 2 harrowing) T,
Tillage operation by rotary tiller (2 rotavator) T,
3. Planting treatments
Conventional practice (tractor operated ridger) Po
(control)
Disc type sugarcane cutter planters Py
Slit type sugarcane cutter planters P,
Ridger type sugarcane cutter planters P;
Furrower type sugarcane cutter planters Ps
Statistical design : RBD (Factoria 2x5x 2)
Treatment combinations 1 2x5x2=20
Plot size : 10m x 8m = 80 n?
Total length of field : 104.60 m
Total width of field : 533m
Gross area : 104.60 m x 53.3m = 5575.18 m?
Net area ;100 m x 48 m = 4800m?
Inter row spacing : 80cm
Main irrigation channel width : 1m
Sub-irrigation channel width : 05m

Total no. sub-irrigation channel  : 4

Bunds width : 0.3m
Total no. of bunds ;12
Sugarcane variety . COS-767
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and infiltration rate were measured before tillage
operation. Pre-irrigation wasdone beforetillage operation
to seeitseffect on germination and establishment of crop.

Testing procedure :

The same testing procedure was adopted for
experiment. The sugarcane seed variety COS-767, was
kept at both ends as well as in the middle of the
experimental plot to ensure regular and smooth seed
availability for the planter so asto minimize seedfilling
time during planting. MASSI 241 tractor was used in I
low gear at 2000 and 1500 engine rpm during experiment.
Two persons were employed for feeding the canes into
sett cutting units. The distancetravelled in 8 revolution
of tractor and 13 revolution of ground wheel was
measured separately to determine the tractor wheel
dippage and ground wheel skid, respectively. Timetaken
to cover the distance of 73min first and 48m in second
experiment.

B RESULTS AND DISCUSSION

In this research, pre and post irrigation was
scheduled to improve the quality of the soil. Since,
planting of the sugarcane crop has done just after the
harvesting of wheat crop. So the moisture value in the
soil was low. So the effect of the pre and post irrigation
method has considered for theresearch and it was major
things for the physical property of the soil before the
tillage treatment.

Bulk density :

The soil bulk density (g/cc) was measured in 0-15
cm and 15-30 cm soil depth to determine the level of
compaction beforetillage operationsand to adjudgelevel
of seedbed preparation after each tillage treatment. The
initial soil bulk density for postirrigation for 0-15 and 15-
30 cm depth was 1.34 and 1.41 g/cc, respectively while
for preirrigation or 0-15 and 15-30 cm depth was 1.29
and 1.38 g/cc, respectively (Table 1).

Soil bulk density, after each tillage treatment
measured at 0-15 cm depth was minimum 1.09 g/cc in
treatment T, (rotavator x 2) in both years followed by
1.14 g/cc in 2014-15 and 1.13 g/cc in year 2016 in T,
(ploughing x 1 + harrowing x 2) in pre irrigation
techniques. At 15-30 cm depth, the bulk density varied
from 1.31 to 1.44 g/cc being lowest in case of T,
(rotavator x 2) for the year 2014-15 and the highest for
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T, (ploughing x 1+ harrowing x 2) and the highest for T,
(rotavator x 2) for post irrigation.

From the above results, it isclear that bulk density
decreased to a greater extent at both depths 0-15 and
15-30 cmas compared to theinitial bulk density of 1.34
g/cc.

Soil moisture content :

The mean values of soil moisture content at the
beginning and end of thetillage treatments are presented
inTable 1. Theinitial moisture content measured at 0-15
and 15-30 cm depth was found 15.18 and 15.90%,
respectively while in preirrigation 14.44 and 14.93%,
respectively in post irrigation. After tillage operations,
higher moisture content (14.77 and 15.09%) was
recorded under tillage T, at 0-15 and 15-30 cm depth,
respectively in pre irrigation while minimum moisture
content of 13.78% was found in T in post irrigation at
0-15cm depth. However, moisture content at 15-30 cm
depth varied from 14.48 to 15.50% being lowest in T,
(rotavator x 2) as 14.48% in post irrigation.

Higher moisture content in T, tillage treatment for
both depths might be due to reduced capillaries size
resulting into less surface evaporation losses. In other
treatments soil was quite loose having higher capillary
movement which might be caused more depletion of soil

moisture.

Clod mean weight diameter :

Clod mean weight diameter (CMWD) measured
after compl etion of tillage operationsis presented in Table
1. It may be seen from the table that the minimum
CMWD 1.07 mm was observed in case of T, (rotavator
X 2) in post irrigation followed by 1.76 mm in T,
(ploughing x 1 + harrowing x 2) in pre irrigation. The
minimum CMWD inT, may be dueto cutting of smaller
soil slicesand greater pul verization of soil by theaction
of rotavator blades as compared to other tillage
equipment. The maximum CMWD 13.76 mm was
observedin caseof T — (ploughing x 1 + harrowing x 2)
in preirrigation followed by 9.85 mmin T, (rotavator x
2) inpostirrigation.

Above CMWD data showed that better tilth may
be obtained by performing only two operations of
rotavator rather than going for three to four harrowing.

Infiltration rate:

Data on infiltration rate was recorded at the
beginning prior to tillage treatments and after two days
of planting of sugarcane. Thevaluesof infiltration rates
aregiveninTable 1.

Theinitial infiltration rate of experimental field was

Table 1: Influence of different tillage treatments on soil physical properties and tillage depth of experiment plot for the years 2014-15 and
2015-16
Sr.No.  Parameters Depth, (cm) Tillage Treatment
T T,
2014-15 2015-16 2014-15 2015-16
1. Moisture content, (%) Preirrigation 0-15 14.77 14.75 14.65 14.74
15-30 15.09 15.19 15.10 15.20
Post irrigation 0-15 13.92 13.78 13.91 13.82
15-30 14.50 14.49 14.48 14.49
2 Bulk density, (g/cc) Preirrigation 0-15 114 113 1.09 1.09
15-30 1.32 1.35 144 131
Post irrigation 0-15 1.26 1.26 1.22 1.22
15-30 1.27 137 1.34 1.33
3 Clod mean weight diameter, Preirrigation 0-15 13.76 13.76 4,59 4.60
(mm) 15-30 7.74 7.68 1.76 1.76
Post irrigation 0-15 9.72 9.85 247 247
15-30 245 245 1.07 1.07
4 Infiltration rate, (cm/h) Preirrigation 0.49 0.49 041 041
Post irrigation 0.60 0.60 0.50 0.50
5 Depth of tillage, (cm) Preirrigation 0-30 21.87 21.87 13.57 13.57
Post irrigation 0-30 0.99 0.99 15.43 15.43
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0.28 cm/h. The data revealed that minimum infiltration
rateof 0.41 cmvhwasnotedin T, (rotavator x 2) followed
by 0.49cm/hinT, (ploughingx 1+ harrowing x 2) in pre
irrigation. Higher infiltration rate 0.60 cm/h in post
irregationunder T, (conventional tillage) treatment may
bedueto higher porosity caused by loosening of soil toa
greater depth and soil could absorb morewater if it given
after tillage. Theminimum infiltration ratein preirrigation
plot was because of greater consolidation and compaction
of soil particleswhich increased the moisture retaining
micro-capillary poresand reduced macro-capillary pores.
On the basis of above study, it may be concluded
that thefield preparation by T, (ploughing x 1+ harrowing
X 2) may be considered better as the bulk density was
low at higher depth which may facilitate better plant stand,
root growth and ramification of the root system by
reducing mechanical impedance of the soil. Although the
moisture content was higher in T, amongst all tillage
treatments but T, was also having sufficient moisture
content at the time of sugarcane planting. Results
showed that the clod mean weight diameter was nearly
same in all tillage treatments as field was prepared to
equally tilth. Treatments T, (ploughing x 1 + harrowing x
2) and T, (rotavator x 2) exhibited smaller clods which
is preferred for sugarcane planting with respect to tilth
requirement. Also these treatments showed higher soil-
water storage because of highinfiltration rate and smaller
size of soil particles, thereby increasing nutrient
concentration in soil solution and higher root growth.

Conclusion :

After the observation of the performance of the
different types of the sugarcane cutter planter for
different tillage and different field condition, it isfound
that the conventional tillage T, (ploughing x 1 +harrowing
x 2) isgood for all the cutter plantersin all termsin the
form of bulk density(1.44%), soil moisture(15.20 %),
CMWND(13.76cm) and infiltration rate(0.60 cm/h) and it
is aso used by many farmers but we also want to know
that which planter gave the best result in terms of
productivity, energy consumption and the economical
point of view for the purpose of sugarcane plantation
after wheat harvesting.

Authors’ affiliations:

ASHOK TRIPATHI, DEVESH KUMAR AND SUMIT KUMAR,
Department of Farm Machinery and Power Engineering, Vaugh Institute
of Agricultural Engineering And Technology, Sam Higginbottom

(414 Internat. J. agric. Engg., 10(2) Oct., 2017 : 409-415
; HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE

University of Agriculture, Technology and Sciences, ALLAHABAD (U.P)
INDIA

B REFERENCES

Anonymous (1977). Extending crushing season of sugar cane.
Annual Report Indian Institute of Sugarcane Research.
Lucknow. pp.11-13.

Anonymous (1999). Indian sugar. The Indian Sugar Mills
Association.40 : 475-476.

Anonymous (2001). Indian sugar. The Indian Sugar Mills
Association, 49 : 222-224.

Anonymous (2001). Productivity constraints. The Hindu
Survey of Indian Agriculture. pp.97-102.

Baker, C.J., McDonald, J.H., Rix, C. S, Seebeck, K. and
Griffiths, P. M. (1979). Development with seed drill coulters
for direct drilling animproved chisdl coulter with trash handling
and fertilizer placement capacities. N.Z.JI.Res.Agric.,7 : 189-
19%.

Black, C.A. (1971). Methods of soil analysis —Part 2. Am.
soc. Agron. Inc. Publisher, Madison, Wisconsin. USA.

Borin, M. and Sartori, L. (1995). Barley, soybean and maize
production using ridge tillage, no —tillage and conventional
tillageinn north east Italy. J. Agric. Engg. Res., 62 : 229-236.

Bouyoucos, G.J. (1972). Hydrometer method improved for
making partical sizeanalysisof soils. Agron., J., 54 : 464-465.

Choudhary, A.D., Baker, C.J. and Springett, J.A. (1990).
Direct drilling (no- till ) opener design specification and soil
micro and environmental factorsto influence barley seedlings
establishment in a wet soil. In: International Congress on
Mechanization and energy inn agric. Conference, Adana,
Turkey at October 1-4, 1990. pp. 201-211.

El-Sharkawy, M. A. and Sgaier, K. (1975). Effect of tillageon
root penetration and grain yield of maxi an wheat (Triticum
aestivumL.) grownin Libyan Desert. Libyan J. Agric., 4:20-
28

Ellis, F.B., Elliott, J.G,, Pallard, F., Canndl, R.Q. and Bar neo,
B.T. (1979). Comparison of direct drilling, reduced cultivation
and ploughing on the growth of cercals, winter wheat and
spring barley on calcareous sail. J. Agric. <ci., 93: 391-401.

Fashili, S.and M alik, K. (1974). Effect of sowing ontheyield
and quality different sugarcane varieties. Agric. Pakistan, 25
(3):151-158.

Fink, J.T.and Currence, H.D. (1995). No- till drill utilizing
adjustable seed furrow openers. Appl. Engg. Agric., 11(6):
811-816.

Fyre, W.W. and Lindwall, C.W. (1986). Zerotillageresearch



STUDY OF THE EFFECT OF PRE & POST IRRIGATION ON DIFFERENT TILLAGE TREATMENTS FOR DIFFERENT PLANTER ON SOIL’S PHYSICAL PROPERTIES

priorities. Soil & TillageRes., 8: 311-316.

Gangwar, K.S. and Sharma, S.K. (1997). Smultaneousplanting
of sugarcane (Saccharum officinarum) and wheat (Triticum
aestivum) for higher productivity and profitability of
sugarcane —wheat system. Indian J. Agron., 42(4) : 657-600.

Gee-clough, D., McAlister, M. and Evernden, W. (1977).
Tractive performance of tractor drivetires. |. Theeffect of lug
height. J. Agric. Engg. Res., 22(4) : 373-384.

Gupta, D.K. (1989). Soil management for wheat crop after
paddy harvesting thesis, M. Tech. GB. Pant University of
agriculture and technology, Panthnagar, U.S. Nagar
(UTTARAKHAND) INDIA.

Kalbagal, S.G. (1956). Proc. Intern. Soc. Sug. Tech., 9.

Krall,J.L.,Lasson, W.E. and Dubbs, A.L. (1978). No-till drill
studiesfor seeding small grainsASAE paper No. 78-1514.

Kumar, Manish and Tripathi, Ashok (2015). To study of the
different modes of tillage for the performance of sugarcane
cutter planter. Internat. Res. J. Engg. & Technol. (IRJET), 02
(03) | June-2015 e SSN:: 2395 -0056 p-1SSN: 2395-0072.

Kumar, Manish, Tripathi, Ashok, M. Dsouza, Prashant and

th

Kumar, Devesh (2017). A Study on the performance on
productivity of sugarcane crop with different combination of
tillage operations, Internat. J. Agric. Engg. (IJAE), ISSN NO.
0974-2662, 10(2) Oct-2017.

Panje, R.R. (1965). How to improve sugar content of cane.
Technical Bulletin. Indian Inst. Sugarcane Res. Lucknow, 1: 1-
1.

Paltooram (1970). Pattern of growth and sugar accumulation
in early and late varieties of sugarcane under October and
February planting. M.Sc. (Ag.) Thesis, GB. Pant University
of Agriculture and Technology, Pantnagar (Uttaranchal) India

Payton, D.M ., Hyde, G. M. and Simpson, J.B. (1985).
Equipment and methods for no-tillage wheat planting. Trans
ASAE., 28(5) : 1419-1424.

Shukla, L.N., Sharma, M.P. and Verma, S.R. (1984).
Development of asugarcane planter for developing countries.
Agric. Mech. In Asia, Africa & Latin America, 15(1) : 33-42.

Vaidyanathan, S. (1957). Month of planting and age of
harvest—its influence on the yield and quality in sugarcane.
Proc. Conference of Sugarcane Research and Development
Workersin India, 3(2): 179-186.

Year
* % % % * Of Excellence x % % % x

Internat. J. agric. Engg., 10(2) Oct., 2017 : 409-415
HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE

415)



