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Effects of Agronomical Practices on Sugarcane Yield

Seiichi Muravama*, S.M.Moslem UDDIN*, Akihiro Nose*
and Yoshinobu KawamMrrsu*

Summary

Ten agronomical practices such as early planting, optimum row spacing,
deep trench, recommended rates of fertilizer, gap filling, use of organic
manure, weed control, earthing up, harvesting by spade at ground level and
irrigation were compared with control* for their effects on yield components of
sugarcane. Different practices showed their effects differently in varying
degrees. Among them early planting, deep trench, recommended rates of
fertilizer, gap filling, use of organic manure and irrigation showed significantly
higher germination and tillers over control. The highest number of millable
cane (68900, ha) was produced in the irrigated plot, followed by early planting
(64300, ha), but the highest yield of cane (54.00tha) was produced in the
recommended rates of fertilizer treated plot (37.80% yield was increased over
control), while the lowest cane yield (39.20t,”ha) was obtained in the control
plot. Early planting produced cane yield 49.90tha (27.30% increased yield
over control), followed by irrigation (48.60t. ha), where 24.00% vyield was
increased over control.

The highest sucrose content was found (10.90%) in early planted cane and
organic manure applied cane, followed by recommended rates of fertilizer
applied cane (10.80% ). The recommended rates of fertilizer also produced the
highest tonnage of sugar (5.83t, ha, which was 48.72% increased yield over
control), followed by early planted cane (5.54tha, where 41.33% increased
vield was found over control). This investigation indicates that agronomical

practices have positive effects on yield components of sugarcane.
Introduction

The major objectives of sugarcane agronomy are to increase sugarcane and sugar yield through
cultural practices. Although a few is known about agronomy of sugarcane, the average
Bangladeshi sugarcane growers have not adopted improved cultural practices therefore, they are
getting lower yield (42.00t, ha) of sugarcane (FAQO,1982).

The poor yield of sugarcane is often believed to be associated with the poor management

*Department of Agronomy, College of Agriculture, University of the Ryukyus Sci. Bull. Coll. Agr.
Agr. Univ. Ryukyus 37 : 1 ~ 6 (1990).
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practices. It is impossible to get higher yields without first giving favourable environment in
which to grow (Humbert, 1968). Many researchers reported the positive effect of different
management practices (Gilfillan, 1971; Fogliata, 1974;Matherne,1974; Hoey and Hossain, 1981;
Chowdhury et al. 1982; Garcia and Sancher, 1982). Hoey and Hossain (1981) reported the
highest yield of cane when planted in early November than December, January or February. It
has also been reported the increased yield by planting in deep trench (Irvine and Benda, 1980).
Reduction of sugarcane vyields in compact soil due to poor cultural practices has been
demonstrated by Cleasby (1964) .

In Bangladesh most of the farmers give less attention and use poor cultural practices.
Nowadays the Sugar Corporation encouraging farmers to grow more sugarcane to feed mills in
order to increase sugar production. It is necessary to educate the farmers in correct way of cane
cultivation. In order to know the effect and contribution of management practices singly on cane

yield, this investigation was therefore, undertaken.
Materials and methods

The experiment was conducted at the Sugarcane Research and Training Institute (SRTI)
farm, Bangladesh during the cropping season 1986—87. The size of the unit plot was 12mx8m.
Being laid out in a randomized complete block design with four replications, the experiment
involved the following treatments:

To=%kControl— Planting in late January at 75cm row spacing in shallow trench (15cm), use of
below recommended rates of fertilizer (use 33% of the recommended rates), no gap filling,
no use of organic manure, weed control only once, no earthing up, harvesting by sickle
and no irrigation.

T1= To + Planting in November instead of late January.

T2= To + Planting at 100 cm row spacing instead of 75 cm.

T3= To + Planting in deep trench (25cm) instead of shallow (15cm) trench.

T4= To + Use of recommended rates of fertilizer instead of below rates.

T5= To + Gap filling by pre—germinated settlings.

T6= To + Use of organic manure (Cow dung 10.00tha).

T7= To + Weed control as and when necessary.

T8= To + Earthing up in June.

T9= To + irrigation (at planting and in May) .

T10= To + Harvesting by spade at ground level instead of sickle harvest.

Sugarcane variety Ishurdi—16 (Isd—16) was used in the experiment. The experiment was
set in 1986—87 cropping season. The three eyed setts were planted end to end method of sett
placement. Fertilizers and organic manure were used and intercultural operations were done as
per requirement of the treatments. The experiment was harvested in January, 1988. The data on
germination was recorded at 45 days after planting while the tillers were counted at 180 days
after planting. The data on millable cane, weight and sucrose content were recorded at harvest.
The collected data were statistically analysed and significance of mean differences were adjusted
as per LSD test. '
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Results and discussion

Significant differences were obtained among the different treatments in respect of germination,
tiller, millable cane, weight of cane and sugar production (Table1). Early planting, planting in
deep trench, recommended rates of fertilizer, gap filling, use of organic manure, weed control
and irrigation showed significantly higher germination and tiller production varying degrees

from 20.50 to 60.27 per cent over control (Tablel &Fig.1). This observations are in

Table 1: Effect of agronomical practices on germination, tiller, millable cane, sucrose
content, yield of cane and sugar.

Treatments Germination Tillar Millable Yield Recovery Yield
Cane of Cane of Sugar

(%) (1000/ha) (1000/ha) (t/ha) (%) (t/ha)
To 22.40NS 97.50N'S 59.20NS 39.20NS 10.00 3.92NS
T1 35.90** 122.00%* 64.30%* 49.90%** 10.90 5.54**
T2 22.60NS 126.00%* * 61.20NS 42.00NS 10.02 4.20NS
T3 28.20%* 121.00** 60.90NS 41.00NS 10.10 4.14NS
T4 29.00%** 132.20%* 62.20NS 54.00** 10.80 5.83%*
T5 29.40%* 133.40** 63.20%* 41.90NS 10.00 4.19NS
T6 30.00%* 129.90** 63.70% 42.20NS 10.90 4.60**
T7 27.30** 119.90%* 63.80% 40.30NS 10.10 4.10NS
T8 22.30NS 96.70NS 62.40NS 43.20NS 10.40 4.50%*
T9 28.00%* 135.20%* 68.90% * 48.60* * 10.00 4.86**
T10 23.00NS 98.00N'S 59.40NS 40.40NS 10.20 4.12NS

*  **3nd NS indicate significance of difference between control and other treatments at
5%, 1% and non.

conformitory with those of Ramdial (1974), Hoey and Hossain (1981), Chowdhury et al. (1982),
Valdes et al. (1982) and Patil and Kale (1983). The probable cause of such higher result with
mentioned treatments might be due to the application of improved cultural ptractices.

The highest number of millable cane (68900, ha) was recorded in the irrigated cane, followed
by early planted cane (64300, ha) where 16.40 and 8.60 per cent vield was increased respectively
over control (Table 1 & Fig. 1). The number of millable cane in every treatments were found
higher than control varying degrees from 0.30 to 16.40 per cent which might be the effect of
cultural practices (Fig. 1).

The highest yield of cane (54.00t, ha) and sugar (5.83t, ha) were produced in the treatment
where recommended rates of fertilizers were applied followed by early planted cane (49.90t, ha
cane and 5.54t,ha sugar) and irrigation (48.60t, ha and 4.68t ha cane and sugar respectively)
(Table 1 ). The different practices individually contributed 3.10 to 27.80 per cent cane yield and
5.10 to 48.72 per cent sugar yield over control (Fig. 1). This study indicates that agronomical
practices have positive effect on cane and sugar yield. Similar results were obtained by Humbert
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Fig.1. Effect of some agronomical practices on some growth parameters of sugarcane.
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Germenation Tiller Millable cane Yield of cane Recovery Yield of sugar

Note: To = *%Control, Tl = T0 + Planting in November, T2 = TO0 + Planting at 100 cm row
spacing, T3 = TO0 + Planting in 25 cm deep trench, T4 = T0 + Use recommended rates of
fertilizer, T5 = TO0 + Gap filling, T6 = TO0 + Use organic manure, T7 = T0 + Weed contro as
and when necessary, T8 = T0 + Earthing up, T9 = TO + Irrigation two times and T10 = TO +

Harvesting by spade.

(1986) , Ramdial (1974), Lonsdale (1977) and Verma and Yadav (1985) .

The results from this investigation indicates that agronomical practices have positive effects on
yvield components. Significantly higher germination was found in early planting, deep trench,
recommended rates of fertilizer, gap filling, organic manure, weed control and irrigation. In
case of tiller production every practices produced significantly higher numver than control
except earthing up and harvesting by sickle. Early planting, recommended rates of fertilizer, gap
filling, organic manure and irrigation also had the significant effect on millable cane production,
while significantly higher yield was obtained in early planting, recommended rates of fertilizer
and irrigation. Early planting, recommended rates of fertilizer, organic manure and earthing up
were found to increase the sucrose content. Therefore, this investigation idicates that
agronomical practices should be adopted for higher yield of cane with special emphasis on the
use of recommended rates of fertilizer, early planting, irrigation, earthing up, use of organic

manure, planting at optimum row spacing in deeep trench.



MURAYAMA ,UDDIN, NOSE AND KAWAMITSU: Agronomical practices on sugarcane 5

Acknowledgement

The authors are indebted to Mr. A.H.M.Delwar Hossain and Dr. M. A.Samad Miah SRTI for
their advice and assistance. The authors express their gratitude to Dr. S.M. Altaf Hossain and
Dr. Abdullah Al Mamun, professor of agronomy, Bangladesh Agricultural University,

Mymensingh, Bangladesh, for their kind suggestion and advice for improvement of the paper.

References

Chowdhury, M.K.A., M.H.Rahman and S.M.S.Hassan, 1982. Studeies on NPK fertilizers
requirement of lsd—16. Bangladesh J. Sugarcane, 4 :42—45.

Cleasby, T.G. 1984. Symposium on soil compaction. Proc. South African Sugar Technol.
Assoc., 38

FAQ, 1982. Production Year Book. Food and Agriculture organization of the United Nations,
Rome. 36:178—179.

Fogliata, F.A. 1974. Sugarcane irrigation in Tacuman. Proc. ISSCT, 15(2) :665—667.

Garcia, R.I. and Sancher, 1982. Study of different depth of planting of sugarcane. Centro
Azucar, 9:113—122.

Gilfillan, S.C. 1971. Weed control practices on South African Sugar Estate. Proc. ISSCT,
14:1185—1191

Hoey, P.M. and A.H.M.D.Hossain, 1981. The effect of time of planting and harvesting on
vield parameters of sugarcane at SRTI. Bangladesh J. Sugarcane, 3:37—43.

Humbert, R.P. 1968. The growing of Sugarcane. Elsevier publication Company. Amsterdum.
p.779.

Irvine, J.E. and G.T.A. Benda, 1980. Effect of spacing on yield of sugarcane. Proc. ISSCT,
17(1):357—367.

Lonsdale, J.E. 1977. Planting depth and seed material for establishment of sugarcane. Proc.
ISSCT, 14(2):945—961.

Matherne, R.J. 1974. Effect of inter—row spacing on sugarcane yields in Lousiana. Proc.
ISSCT, 15(2):746—750.
Patil, S.P. and S.P. Kale, 1983. Residual effect of pressmud cake (PMC), on chemical
properties of soil and uptake of nutrients in sugarcane. Indian Sugar, 33 : 91—95.
Ramdial, L. 1974. Cane yield and water use efficiency on sandy loam soil. Proc.
ISSCT,15(2) :649—654.

Valdes,M., T.R. Tihert, G. and Baranov, 1982. Influence of the depth of planting on the
production of sugarcane in badly draying soils. Sci. Agri., 12:945—952.

Verma, R.S. and R.L. Yadav, 1985. Effect of planting season and date of harvesting on yield
and quality of sugarcane in sub—tropical India. Indian Sugar, 35:507—510.



6 ERAFERFMAMBE 375 (1990)

HEZSERY b7 F ORI I TS

g~ XL &~ 97 Y - EHERME - Il
(BB AF R )

g 0

BRA. EvEcBENE, ERF, EARERET. WA, MEAEREA. BRE. B4, S LHEEA O ROUD A S WE
BLEBEY NV FEDNEBHEC DL 5> kB EL2RIETHEPVTRE L. TOKR, FHEEK,
HHHX, ERERIEX, MK, #ERAX R L OEKXK TRIEFRROBEAMARK Y D 570 >EHRBX
(XY T S5F 42 alkB2FHPREBROBREOERCELELARK) LoBFBCEA TV,
EHoORSEIEKRXCE - THELR (68,9004, ha), K\ TREXEE M1, LrLl, REDK
EEFEEREX TEL R (54.00t/ha). HRX X 937.80% DN TH -1z —H MBX TIIHRIE
B (39.20t,’ha) #R LT, Y2/ u—RAEBRIRHEXLHIEBAXD10.90% Kb Er >, &
foy HERAX TR LEVERER (5.83tha) 2R L, MEBREWIH~XTL.72% DHEBTH - 72,
UEDE>E, ¥ b7 F EORBHEIRBEOR VL > TKERHERYZ TS,

Treatments

To=%Control— Planting in late January at 75 cm row spacing in shallow trench (15cm), use of
below recommended rates of fertilizer (use 33 % of the recommended rates), no gap filling,
no use of organic manure, weed control only once, no earthing up, harvesting by sickle
and no irrigation.

T1=To + Planting in November instead of late January.

T2=To + Planting at 100cm row spacing instead of 75cm.

T3=To + Planting in deep trench (25cm) instead of shallow (15cm)trench.

T4=To + Use of recommended rates of fertilizer instead of below rates.

T5=To + Gap filling by pre —germinated settlings.

T6=To + Use of ofganic manure (Cow dung 10.00tha) .

T7=To + Weed control as and when necessary.

T8=To + Earthing up in June.

T9=To + irrigation (at planting and in May) .

T10=To + Harvesting by spade at ground level instead of sickle harvest.



