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ABSTRACT

Sugarcans reeponses to NPE application at 0-0-0, 150-0-0,
150-150 0, 150-160-150 kg/ha and planting geometry comprising
&0, 90, 120 cm apart single, double and triple row strips, respecti-
vely with 20 cm space between the rows of =ach strip were determi-
ned on a sandy elay loam soil, Among the three planting patterns,
90 cm apart paired row strip planting system on account of greater
number of millable canes per unit area gave the highest cane yield
of 128,58 tonnes/ha as against 115.98 and 111.72 tonnes/ha for the
60 cm apart single rows and 120 cm apact triple row planting
gystems, respectively, As regards NPK rales, cane yield was
increased by 20.5 tonnes/ha over the check with the application of
160 kg N alone, while the addition of 160kg P,O./ha alonpwith N
increased the cane yield fuzther by 6.2 tonnes;ha over N alons as
against 7.1 tonnes/ha over NP with the application of 150kg K.Of
ba. The highest cane : top ratio of 12.27 was achieved in case of
20 cm apart paired row strip planting system compared to 9.59 for
the 60 cm apart single row planting system. Similarly, the cane:top
ratio of 11,30 to 12,54 was recorded in fertilized treatments and
the Jowest of 7.91 in check plots. Sucrose contents in cane weére
reduced significantly over the check with the application of N
alone, while P and K in ¢combination with N improved the sucrose

contents 1n cane to the level of check,

INTRODUCTION

The major components of sugarcane agro-technolopy responsible for low
cane yicld in Pakistan are melnutrition, low plant population and improper
methed of planting. Since sugarcane crop cccupies the land for a long period,
it therefore, depletes the soil fertility to the maximum. According to De-Geus



(19671, a erop yielding 30 tonnes ol cane takes up from the soil ahont 68kp N,
29kg P,0; and 136kg K,O. This shows the magnitude of nutritiona! requiremenis
of this crop.  Another hurdle in the way of increasing cane yield per hectare is
the lodging when the crop is heavily fertilized, Under the conventional method
of planting sugarcanes in 60 cfn apart rows, it is not posgibie to earth wp the
crap prapacly and conveniently due to narrow space between the rows as a result
of which lodging nfien takes place. Naw methods of planting sugercane in
well-spaced multi-row steips have been designed by various workers which not anly
facilitate interculture and sound earthirg up of ke crop but also permit easy and
free working of the intertillage devices without doing much damage (o the plant
roots, However, these new methods need to be tested against the conventionna)
one in all respects at different outcitional levels. The pressnt study  was, there
fure, desipned accordingly,

MATERIALS AND METHODS

Studies reported herain were carried out at the Agronomic Research Area,
University of Apriculture, Faizalabad, on 2 sand clay leam soil having on an
average 0,058 percent N, ¥ ppm available Py(y and 1625 ppm available K.
The lertilizer treatments were 0-0-0, 150-0-0, 160-150-0, 150-150-150 kg MNPK/ha,
while the planting geometry comprised 80 cm apart single rows, S0 em apart
paired row strips (30/90 cm) and 120 cm apart triple row swips (30/120 cm).
The experiment was laid out in a Split Plot Design with three replicaliens and
a net plot size measuring 7 20 x 8.40 m, The crop was planted on Fabroary
27, 1983 using two budded double setts end to end in the furrows giving rise 1o
a seed rate of [, 15048 settssha.  The whole of POy and KO alongwith half of W
ware applied al the completion of tillering. Ln ail 16 irrigations of 10 hectare
centimelers each, were given in addition to about 506 mm rainfall received
during the growing peried of the crop, All other agronomic operstions were
normal 8nd uniform for all the treatments. The crop was harvested en March
14, 1934 and dara on number of millable canes per unit area, weighl per cane,
cane yicld/ha, and ceneitop ratio were recorded, using . standared procedures,
The sucrose contents in cane were determined by Horn's dry lead acetate method
of sugar analysis. The duta collected wers anzlysed by using analysis of varia-
nee technique and Duncan’s New Muitiple Range Test at 5% level of prohabi-
Ity was employed to test the significance of the mean’s differences (Stesl apd
Taorrie, 19800,
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RESULTS AND DISCUSSION

It is evident from the data that sugarcane planted in the pattern of 90 cm
apart double row strips produced significantly more number of millable canes
per unit area than that planted in the pattern of 120 cm apart triple row strips
but was at par with that planted in the pattern of 80 con apart single rows {Table
1}. Relatively more number of canes per unit area in case of 30 cm apart double
cow strips compared to single planting system was actriboted to better
adjustment of spece and cane plants within the strip  as a resuit of which the
mutual shading among the plants was minimized and ¢irculation of air and
light within the strips was encouraged which ulimately promoted the photosyn-
thetic activities of the plants fer most of the growing period and thereby
increasing the prowth and tillering capacity of the cane plants, Almest similar
results wers reported by Patil et g, (1958) and Kanwar and Sharma {1975

The data cn weight per cane indicated nen-significant differences among
all the planting patteras and fertilizer treatments. The avarage weight per cane,
however, ranged between 1,09 to 1.16 and {.06 to 1,17 kg for the planting
patterns and fertilizer treatments, respectively.  Tlese results are quile in line
with those reported by Kanwar and Sharma (1975).

On the other hand, due to slow growth rate of the cane plants in chsck
plots, the cane:top ratio was sigeificantly lower than the fertilized plots where
growth and development rate of the canc plants was higher. This clearly
indicated that harvest index of sugaccane was the Jowest im check which was
recorded to be 7.91 in terms of cane:top ratio as against 11,30 1o 12,54 for the
fertilized treatments. Similarly, the cane:top ratic varied significantly uncer
the different planting patterns, The caneitop ratio was significantly the lowest
(9.59) in case of 80 em apart single row planting sysliem and was the highest
{12.27) in cas¢ of 90 cm apart double row strips where growth and development
of the cane plants was better and quick due to better circulation of air and light
inte the plant cancpy because of more space between the strips.  Alinost similar
observations were made by Mali et g, (1982).

As regards cane vield per hecigre, sogarcane planted in the pattern ol
90 ¢ apart double row strips, on zecount of higher cane density per unit area,
gave significant]y higher cane yield per hectare than that planted either in 60 cm
apart single rows or 120 cm apart triple row strips,  Substantial increase in cane
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Table 1.

Effeci of application and planting geometry on yield, yield campanemts and sucrose contents of spring

SHgarcane

Number of Cane Sucrose
millable canes weight yield Cane:top contents
per unit area per cane  (tannes/ ratio in cape
(7.20x8.40 m) ikgl ha} (%1

Plenoting Geometry

60 cm apart single rows 834,92ab | 1.09NS 115.98b 9,500 18.50NS

90 cm apart double row 669, 34a 1.6 128.58a 12.27a 18.96

strips {30/90 cm)

120 cin apart triple row 569.83h 1.14 111.72b 10, h4ab 18,88

steips (30/120 cm)

NPK rates (kgfha)

0-0-0 534,560 1.06 98.09h 0.%1b 19.05a
130-0-0 fld.00ad 1.17 108.682 11.30a 184,6b
150-150-0 676.56a 1.12 12%5.55a 12.592 15.85a
150-150-150 G20,53a 1.17 132.66a 12.54a 18.85a

NE = Non-significant.
Ary two means not sharing a letier differ significantly at
n9s level of probability (DMRT).



yitld of sugarcanc plapted in the pattern of 90 cm apart double row Etrips was
also attribnted to the minimum mutual shading of cane plants dus to better
adjustment of the space and plants within the strips as a result of which nat
oaly the tillering but also the ecosystem within the immediate vicinity of the
plants were improved. This all led to better cane stand per unit area and effec-
tive photosynthesis, These findings &re in agreement with those of Patil ef g/,
(1958), Broadhead and Ashley (1970) and Ramos (1975} Considering fertilizer
treatments, highly sigsificant differences were observed among all the treatments.
Application of NPK each at the rate of 130 kg/ha although increased the cane
yieldiha signiﬁcaml}f over the check but was at par with N and NP treatments.
This clearly indicated that for 2 soil having an initial status of 9 ppm available
P.O; and 162 ppm available K,0, ihe application of P and K aloppgwith N each
at the rate of 160 kg/ha did not help increas the cane yield/ha to a considerable
cxtent but on the other hand improved the cane quality to an appreciable levet,

It is evident from the data that sucrose contents in cape tended o be
stighlly higher in plots planted in the pattern of 90 cm apart double row gtrips
compared to that of 60 cm apart single row or 120 cm apart triple row strip
planting systems, However, the differences dmong them were tminor and
non-significant, Kanwar and Sharma (1974) reported almost similar results,

Regarding fertilizer treatments, the application of aitrogen alone reduced
the sucrose contents in cane significantly over the check, whije NP apd NPK
treatments were at par with the check, The results further indicated that P and
K application in combination with N helped in improving and maintaining the
sucrose contents in cane to the normal level probable by balancing the processes
of sugar synthesis in the cane plants and through nermalizing the moisture

content in mature cane. Observations made by Dio & Singh {1981) arz quite in
line with these findings.

The ultimate utility and practicability of & planting technology or a
fertilizer practice is determined in terms of net economic return per hectare,
The data pertaining to economic analysis given in Table 2 indicated that a
planting technology of 90 cm apart doubls row strips gave the higkest net income
of Rs.25492 00/ha with a BCR of 4.83 as against Rs..22342.00 and Rs. 21277.00
with BCR 4.36 and 4.20 for 60 cm apart single rows acd 120 cm apart triple
row strip planting systems, respectively,
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As repards fertilizer rates, there was a progressive inerease in net income/hs
with each successive dose of fertilizer over the check. But the highest incremen-
tal benefit cost ratio of 7.10 was recorded jn plots fertilized at 150-150-150 kg
NPK/ha followed by plots receiving 150 kg N alone recording 6.09 as againet
the lowest of 2,74 for plots treated with 150-150-0 kg NPK /ha,
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