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ABSTRACT

A field experiment was conducted from 2008—-09 to 2010—11 at Agricultural Research Station, Kota, to find out
suitable sugarcane (Saccharum spp.) varieties (‘CoPK 05191’, ‘CoPK 05192’ and ‘Co 05011’) for different planting
season (spring and summer) under 3 levels of recommended dose of NPK (150:45:30, 200:60:40 and 250:75:50
kg/ha), laid out in randomized block design with 3 replications. The variety ‘CoPK 05191’ recorded the highest
number of millable cane (99,400 and 85,050/ha), cane yield (81.20 and 65.43 t/ha), commercial cane sugar (9.82
and 8.45 t/ha), pol % juice (18.4 and 18.5) across the seasons, hence it could be adopted in the region for optimiz-
ing sugar productivity and regulating crushing schedule at factory level. The results also revealed that yield at-
tributes, viz. number of millable cane (95,650 and 83,310/ha), single cane weight (885 and 905.5 g), cane yield
(75.90 and 63.90 t/ha), pol % juice (18.1 and 17.7), CCS (10.08 and 8.60 t/ha) and net profit (¥88,680/ha) were
significantly influence due to increasing levels of fertilizers up to 200:60:40 kg NPK/ha over 75% RDF of NPK
(150:45:30 kg/ha) and at par with 125% RDF of NPK (250:75:50 kg/ha) in spring and summer season respec-
tively. Nutrient uptake followed the similar trend as the yield attributes and cane yield in different fertility levels.
Thus, the results indicated that fertility level of 200:60:40 kg NPK/ha was found optimum for improving yield at-
tributes, cane yield and juice quality of sugarcane variety ‘CoPK 05191’ for spring as well as summer planting.

Key words : Commercial cane sugar, Fertility level, Returns, Sugarcane varieties, Season

Sugarcane (Saccharum spp. Hybrid complex) is an
important agro industrial crop of Indiabeing cultivated on
5.04 million ha, with an average productivity of 71.67
tonnes/ha ((FAO, 2013). Itisthe most important cash crop
of Rajasthan which is grown on 5375 ha area at an aver-
age productivity of 73.06 tonnes’ha (Anonymous, 2012).
We are also the second largest producer of sugarcane in
the world after Brazil. Broadly speaking, in Ragjasthan the
low sugar recovery as well as cane production is governed
by various factors at the farmers' field, out of which,
imbalanced nutrient use especially NPK, adoption of old
variety, planting timein the prevalent cropping system and
agro-climatic conditions is the major reason responsible
for this. Sugarcane is an exhaustive crop, which removes
about 205, 24, 229, 30, 3.5, 1.2, 0.6 and 0.2 kg/haof N P
K SFeMn Zn and Cu, respectively from the soil for the
caneyield of 100 t/ha (Singh et al. 2007). To produce one
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tonne of cane from plant crop, 1.270 kg of nitrogen isre-
quired, whereas nearly double the quantity of N isrequired
for the first ratoon crop of sugarcane. Application of bal-
anced fertilizers especially NPK is an important manage-
ment practice for increasing sugarcane yield and sugar
production without deterioration soil fertility. Nitrogen and
phosphorus are the most important nutrient element in in-
fluencing the level of crop yield in sugarcane. Role of ni-
trogen in increasing tillers and growth is well recognized,
while excess N availability during the ripening period re-
duces the juice quality (Tabayoyong and Robeniol 1962).
The application of K fertilizersisvery low as compared to
its removal from soil. The crop is responding to higher
levels of fertilizers than that of recommended doses for its
biomass production. Optimum nutrient management for
sugarcane plant crop plays key role asit establishes vigor-
ous stubble, which affects the ratoon yield (Shukla, 2007).
Fertility levels may influence the tillering pattern and other
growth parameters of different varieties to a great extent.
Yield potential of different sugarcane varieties may differ
under different agro-climatic conditions because of their
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inherent capabilities for adaptation. Among the numerous
technologies for increasing cane yield and recovery per-
cent, variety isthe pivotal and main ingredient. The adop-
tion of high yielding better quality variety is the leaf bet-
ter technology that the cane grower can easily afford. In
subtropical India sugarcane is planted in autumn, spring
and summer season under different nutrient levels. How-
ever, sugarcane could be grown ideally in February—
March, but for improved yield and quality identification of
optimum time of planting, which fits well to the local cli-
matic and weather variable is very important. Tillering
period in sugarcane is the most important growth phase,
which governs the cane yield and number of tillers had
positive association with number of millable canes at har-
vest in subtropical India (Roodagi er al. 2001). When sug-
arcane planting is delayed from February to April/May, it
gets lesser time for tillering and reduces productivity
(Pandey and Shukla, 2001). Thus, time of planting is akey
component for obtaining high sugarcane productivity. Cli-
matic and agronomic practices required for cultivation of
sugarcane in subtropical condition is not well-known and
have selection of suitable subtropical sugarcane varieties,
which isliable to change as per varieties and environment
under different planting seasons and nutrient levels needs
to be identified in subtropical India. The present experi-
ment was therefore, undertaken with aimed to find out
sugarcane varieties suitable for different planting seasons
and harvest to extend the crushing season with optimize
fertilizer needs for improving productivity and quality of
sugarcane under heavy soil of south-east Rajasthan.

MATERIALS AND METHODS

A field experiment was conducted during 2008-09
and 2010-11 at Agricultural Research Station,
Ummedganj, Kota, Rgjasthan (25°13' N, 75°25' E and 258
m above mean sea-level) to study the effect of different
levels of NPK on yield attributes, cane yield and juice
quality of sugarcane varieties under various planting sea-
sons. It was laid out in randomized block design with us-
ing 3 sugarcane genotypes, viz. ‘CoPK 05191’, ‘ CoPK
05192 and ‘Co 05011’ and three NPK levels 150:45:30,
200:60:40 and 250:75:50 kg/ha with 3 replications. The
experiment soil was clay loam having pH 8.0, medium in
organic carbon (0.55%), available nitrogen and P,O, (355
and 23.6 kg/ha) and high in available K,O (287 kg/ha).
Separate trials were conducted for spring and summer sea
sons. Sugarcane was planted in the last week of February
(spring planted) and April (summer planted) at 75 cm row
spacing using same seed rate of 3 budded sets and har-
vested in the following years after attaining 11-12 month
old crop. Farm yard manure at 10 tonnes’ha was incorpo-
rated uniformly over the field before last plouging. Full
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dose of PK and % N were applied basal as per treatments
and remaining N in 3 equal splits were top dressed on 30
and 60 days after planting and earthing up i.e. on onset of
monsoon. The NPK fertilizers were applied through urea
and DAP and muriate of potash respectively. Sevenirriga
tions to spring and 5 to summer planted crop were given
before monsoon. All the agronomic and plant-protections
were carried out uniformly as and when required. The ex-
perimental location experiences sub tropical climate with
dry-summer extending from March to August. A perusal of
50 year weather data of the site reveals that the area re-
ceived a mean annual rainfall of 772.6 mm distributed in
43.6 rainy days. The mean annual maximum and mini-
mum temperature ranged from 22.3 to 43.96° C and 5.44
to 27.4° C respectively. The mean relative humidity
ranged from 38.96 to 80.26%. The mean pan evaporation
per day ranged for 1.6 to 16.9 mm (Table 1).

Five canes were randomly selected from each plot for
estimation of growth attributes, yield and quality param-
eters. Cane juice was extracted with power crusher and
juice quality was estimated as per method given by Spen-
cer and Meade (1955). Sugar yield was calculated as;
Sugar yield (t/ha) =[S- 0.4 (B —S) x 0.73] x caneyield (t/
ha)/100; where S and B are sucrose and brix % in cane
juice. Millable cane stalk were counted in December for
spring and summer crop. Cane growth attributes were
measured before harvesting at the time of juice analysis.
Whole cane samples were analyzed for N, P and k con-
tents. The uptake of N, Pand K were calculated by multi-
plying their concentration with dry-matter yield. The eco-
nomics was worked out on prevailing market prices. Vari-
ances were subjected to Bartlett’s test for homogeneity of
variance. As variances were found to be homogenous
pooled datafor 3 consecutive years for spring and summer
were presented.

Sustainability yield index (SY1) was calculated for dif-
ferent treatments taking yield as dependent variable.
Mean yield of each treatment (Yt) and standard deviation
(S) over years were calculated using the yield data from
2008 to 2011 (spring and summer) for arriving at SY| us-
ing the equation h, (Yt-S)/Ymax; where h, is
sustainability index of h treatment over aperiod of nyears
and Ymax is the maximum yield.

RESULTS AND DISCUSSION

Spring planting

Growth and yield attributes: Germination counts were
recorded at 40 days after planting of sugarcane. Pooled
data of 3 cropping season indicated that percent germina
tion differed among the varieties. Significantly higher ger-
mination percentage was recorded with the variety ‘Co
05011 (41.0 %) over variety ‘CoPK 05191’ and which
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was amost similar to variety ‘ CoPK 05192 (40.20 %).
The remarkable improvement in germination percentage
in the variety ‘Co 05011’ of sugarcane was mainly due to
higher glucose content at the cellular level, whereas lower
germination in variety ‘ CoPK 05191’ was dueto low con-
versation of higher amount of sucrose to glucose with low
temperature in the subsequent month, which might have
led to greater availability of glucose to the germinating
buds under prevailing climatic condition vice-versa. Re-
sults obtained in the present study are in accordance with
those of Singh et al. (2011). Varieties differed significantly
for observation recorded on tiller, number of millable cane
and single cane weight. Maximum number of tillers and
millable cane (1,34,810 and 99,400/ha) were recorded
with variety ‘CoPK 05191, which was significantly
higher over variety ‘ Co 05011" and variety ‘ CoPK 05192,
owing to its higher tillering capacity. Over al mean indi-
vidua cane weight (892.3 g) of ‘CoPK 05191" and ‘ CoPK
05192’ (871 g) were at par. It showed that although vari-
ety ‘CoPK 05191' produced thicker cane than variety
‘CoPK 05192, contribution of cane length in cane weight
compensated the effect of diameter so ‘ CoPK 05192’ was
at par with ‘CoPK 05191'. The significant variation in
tillers, number of millable cane and single cane weight
was due to chemical composition of soluble solidsin juice
as well as enzymes and hormones present in cell sap,
which differs from variety to variety. Kumar et al. (2012)
also noticed significant variation on aforesaid attributes
among different sugarcane varieties.

Fertility levels had significant impact on growth and
yield attributes, viz. tillers, number of millable cane and
cane weight while, the effect on germination was non-sig-
nificant (Table 2). The highest tillers (1,31,600/ha),
millable cane (95,650/ha) and single cane weight (885 g)

[Val. 60, No. 1

were significantly higher in the plot receiving 200:60:40
kg NPK/ha over 150:45:30 kg NPK/ha but on par with
250:75:50 kg NPK/ha. Number of tillers and millable
canes increased significantly up to 200:60:40 NPK kg/ha.
Moreover, higher dose of NPK also reduced the tiller
mortality indicating the besides production of millable
canes. Higher nutrition level helped in maintaining reten-
tion of tillers. The increase in the rate of physiological
processin the plant system leading to increase rate of tiller
formation. Navnit Kumar (2012) also reported similar re-
sults. Desired NPK level created better nutritional environ-
ment in soil system resulting in brought significant im-
provement in millable cane and cane weight. Positive in-
teraction of nitrogen and phosphorus and nitrogen with
potassium iswell known. The positive response with NPK
on millable cane and cane weight were also reported by
Pandey and Shukla (2001) and shukla (2007).

Yield and quality: The cane yield was significantly
higher with variety ‘ CoPK 05191’ (81.20 t/ha) over rest of
the varieties, owing to higher number of millable canes
and optimum cane weight. Variety ‘CoPK 05191’ also
showed the highest pol (18.4%) reading and commercial
cane sugar yield (9.82 t/ha) at 10 month stage in spring
cane which was significantly superior to rest of varieties
(Table 2). The results indicated that maximum benefit
from higher sugar produced variety ‘ CoPK 05191’ could
be harvested in December under spring planting situation.

Fertility levels causes significant impact on cane yield
(Table 2). The caneyield (75.90 t/ha) was significantly
higher in the treatment receiving NPK of 200:60:40 kg
NPK/ha over 150:45:30 kg NPK/ha and on par with NPK
of 250:75:50 kg/ha. This could be attributed to higher of
millable canes and average cane weight due to increasing
levels of fertilizers. Navnit Kumar (2012) also reported

Table 1. Mean monthly maximum and minimum temperature, relative humidity, evaporation and total rain fall (2008 to 2010).

Month Temperature °C Relative humidity (%) Rainfall (mm) Evaporation (mm)
Maximum Minimum 2008 2009 2010 2008 2009 2010 2008 2009 2010
2008 2009 2010 2008 2009 2010
January 221 218 222 503 54 59 761 737 680 - 6.6 2.6 15 137 17
February 251 236 258 523 56 107 716 692 689 - 34 14 2.8 24 32
March 337 323 335 131 109 107 598 593 551 42 - - 55 52 47
April 381 352 369 177 142 1485 415 425 329 322 - - 62 49 65
May 403 436 414 182 175 1785 432 436 445 - 3.0 - 126 102 125
June 425 448 446 272 282 88 488 505 503 700 64 232 185 146 176
July 366 286 3B6 283 265 274 647 669 668 1603 111.7 156.8 49 28 32
August 338 293 327 243 238 251 798 800 810 1154 702 256.2 38 33 28
September 323 328 335 266 272 2562 727 745 744 530 32 1045 42 38 49
October 345 334 32 283 205 2062 643 648 481 4.8 - - 39 33 53
November 290 268 280 148 142 1595 762 753 749 45 88 375 11 14 21
December 220 273 238 7.2 75 785 647 647 651 - 2.7 25 13 10 12




March 2015]

similar findings. As aresult of this, the fertility status of
the soil might have increased and thus increasing the ab-
sorption of plant nutrients. Hence, more tillers were con-
verted into number of millable canes which lead to more
yield. The results are in agreement with the finding of
Khan et al. (2005) and Thakur et al. (2007). Fertility lev-
els did not cause significant variation in pol % juice. The
results are in accordance with the finding of Singh er al.
(2008). The effect of NPK fertilization (200:60:40 kg/ha)
on sugar yield (10.08 t/ha) was significantly superior over
fertility levels of NPK 150:45:30 and 250:75:50 kg/ha.
The % increase in sugar yield by application of 200:60:40
kg NPK/hawas 6.44 and 7.23% respectively. Thus cane
yield and CCS were also higher at thisfertility level. CCS
was the function of caneyield and quality. The higher cane
yield contributed greater share in improving CCS than
cane quality parameters.

Summer planting
Growth and yield attributes: Summer (April) planted
crop exhibited lower germination (31.33 %) than spring-
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planted one (38.33%), variety ‘CoPK 05192’ maintained
its superiority for higher germination during both the sea-
sons. Summer cane produced lesser number of tillers over
the period due to less time available for tillering. These
results are in close conformity with the results obtained by
Pandey and Shukla (2003). However, variety ‘ CoPK
05191’ produced the highest tillers (1,21,540/ha), number
of millable canes (85,050/ha) and cane weight (934.8 g),
which was significantly higher over rest of the varieties.
Caneyields of variety ‘CoPK 05191" and ‘ CoPK 05192’
were at par but significantly higher over variety ‘Co
05011 during summer planting, indicating better competi-
tive ability of former varieties, when planted in summer
season compared to spring season. It may be due to
favourable weather condition for the better germination
and initial growth of subtropical spring season sugarcane.
Sowing under spring season crop growth performance was
better than the summer sowing. The total amount of dry-
matter production in spring season sugarcane is respon-
sible in total amount of radiation intercepted.

Fertility levels could not influence germination of sug-

Table 2. Influence of varieties and fertility levels on growth, yield, quality and nutrients uptake by sugarcane in spring and summer planted
crop (Pooled data of 3 cropping seasons)

Treatment Germination Tillers at NMC Cane Cane Pol % CCs Nutrient uptake (kg/ha)
(%) 150 DAP (x10%ha) weight yield Juice (t/ha) N P K
(x10%ha) (©) (t/ha)
Spring planted crop
Varieties
‘CoPK 05191’ 33.80 134.8 99.4 892.3 81.20 18.4 9.82 263.8 17.9 2105
‘CoPK 05192 40.20 130.9 94.0 871.0 74.20 17.6 9.55 230.7 16.2 175.3
‘Co 05011 41.00 125.4 90.3 839.3 71.46 17.3 9.58 2445 15.2 190.8
SEmz+ 1.40 0.23 0.45 11.46 0.21 0.34 0.08 4.2 0.78 3.6
CD (P=0.05) 4.20 0.69 133 33.42 0.63 1.08 0.25 12.6 235 10.8
Fertility level (NPK kg/ha)
150:45:30 37.50 128.2 91.9 849.7 75.23 17.5 9.47 230.4 12.5 153.1
200:60:40 41.30 131.6 95.7 885.0 75.90 18.1 10.08 255.8 18.2 213.3
250:75:50 36.20 131.3 96.1 868.0 75.73 17.6 9.40 253.2 18.6 210.2
SEm+ 1.40 0.23 0.45 11.46 0.21 0.34 0.08 4.2 0.78 3.6
CD (P=0.05) NS 0.69 1.33 33.46 0.64 NS 0.25 12.6 235 10.8
Summer planted crop
Varieties
‘CoPK 05191’ 29.40 121.5 85.1 934.8 65.43 18.5 8.45 240.4 15.3 175.8
‘CoPK 05192 35.60 114.8 80.4 897.7 65.00 17.1 8.21 234.8 15.4 163.9
‘Co 05011 29.00 100.5 77.8 855.7 57.70 16.7 8.06 2395 17.3 174.5
SEmz+ 0.67 0.81 152 6.43 0.85 0.23 0.13 15 0.63 21
CD (P=0.05) 2.03 242 4.55 19.20 2.55 0.70 0.39 4.6 19 6.3
Fertility level (NPK kg/ha)
150:45:30 33.90 106.9 79.1 855.6 61.23 17.3 7.87 230.9 14.9 158.5
200:60:40 32.90 113.4 83.3 905.5 63.90 17.7 8.60 244.8 17.8 165.9
250:75:50 27.20 116.9 80.8 897.0 63.00 175 8.25 239.0 15.3 189.8
SEm+ 0.67 0.81 152 6.43 0.85 0.22 0.13 15 0.63 21
CD (P=0.05) NS 242 455 19.20 255 NS 0.39 4.6 193 6.3
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arcane significantly (Table 2). However, production of
tillers, millable canes and cane weight increased signifi-
cantly upto 200:60:40 kg NPK/ha. Significantly higher
millable canes with fertility level of 200:60:40 kg NPK/ha
was primarily due to the improved fertility status of the
soil created congenia environment for better growth and
development of sugarcane plant. The results are in accor-
dance with the findings of Shukla (2007).

Yield and quality: Fertility levels could not influence
pol % juice of sugarcane significantly (Table 2).The high-
est pol % (18.53) and CCS (8.45 t/ha) was obtained with
variety ‘CoPK 05191’, which was significantly higher
over varieties ‘Co 05011’ and at par with variety ‘ CoPK
05192', owing to higher caneyield and quality of variety
‘CoPK 05191'. Planting of various high sugar genotypes
in summer exhibited variation in sucrose accumulation
pattern over spring cane so through selection of genotypes
for high sugar of good quality could be harvested even in
the summer season under north Indian conditions.

Significantly higher cane yield (63.90 t/ha) was ob-
tained under the fertility level of 200:60:40 kg NPK/ha
because of increased production of millable canes and
cane weight and it led to finally higher CCS (8.60 t/ha) at
similar fertility level, which was significantly higher over
lower fertility level and at par with higher fertility level.
Nutrient application beyond 200:60:40 kg NPK/ha could
not show significantly impact on cane yield and CCSin
summer planted cane. The results are in accordance with
the finding of Navnit Kumar (2012).

Correlation coefficient among various major growth
and yield contributing indicated highly positive relation-
ship between these character (r=0.75) and millable caneto
cane yield (r=0.73), indicating higher contribution of
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milable cane and cane yield. Millable cane contribution
was higher to that of cane weight, which showed impor-
tance of earlier formed tiller in increasing cane productiv-
ity in north Indians conditions. Cane yield and CCS in
spring planting were positively correlated (r=0.808). It
was due to increase in cane quality parametersin all the
varieties.

Nutrient uptake

Uptake of NP and K was significantly higher with va-
riety ‘CoPK 05191 over rest of the varieties in spring
planted crop, while the lowest values of N and K uptake
were observed with variety ‘CoPK 05192'. Whereas up-
take of nutrients (NPK) by sugarcane crop significantly
increased upto 200:60:40 kg NPK/ha over fertility levels
of NPK 150:45:30 kg/ha, being on par with that of
250:75:50 kg NPK/hain spring planted crop. However, P
uptake was increased with each successive increase in fer-
tility levels upto 125% RDF of NPK (Table 2).

In summer planted crop data indicated that the highest
uptake of N and K were observed with variety ‘ CoPK
05191’, which significantly higher over variety ‘ CoPK
05192’ and on par with ‘Co 05011'. However, signifi-
cantly the highest P uptake was recorded with variety ‘Co
05011 over rest of the varieties. Application of NPK fer-
tilizer upto 200:60:40 kg NPK/ha significantly increased
the N and P uptake over rest of the fertility levels, while
the lowest values of N and P was recorded with further in-
creasing level of fertility. However, K uptake (189.8 kg/
ha) was increased with each successive increase in fertil-
ity level in summer planted crop. The results further indi-
cated that among the major nutrients, relatively higher
uptake of N was recorded followed by K and P irrespec-

Table 3. Effect of varieties and fertility levels on sustainability yield index, yield and economics and under different planting seasons (pooled

data of 3 cropping seasons)

Treatment Yield of spring Sustainability Gross returns Net returns Benefit:
and summer yield index (x10%ha) (x10%ha) cost ratio
pooled (t/ha) (syn)

Varieties

‘CoPK 05191’ 73.31 (29.92) 0.570 146.6 95.5 2.86

‘CoPK 05192 69.60 (28.40) 0.535 139.2 88.1 2.72

‘Co 05011 64.58 (26.54) 0.453 129.2 78.0 2.52
SEmz+ 0.55 - - - -
CD (P=0.05) 1.65

Fertility levels (N:P:K kg/ha)

150:45:30 68.23 (27.85) 0.501 136.5 85.3 2.66

200:60:40 69.90 (28.53) 0-536 139.8 88.7 2.73

250:75:50 69.36 (28.29) 0.521 138.7 87.6 271
SEmz+ 0.55 - - - -
CD (P=0.05) 1.65

Figures in the parenthesis are SD of mean
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tive of treatments in spring and summer crop. The results
are in close agreement with the findings of Thakur et al.
(2012). It was due to fact that added nutrients increased
the N, P and K concentration in sugarcane, by providing
balanced nutritional environment inside the plant and
higher photosynthetic efficiency, which favoured higher
dry-matter accumulation, resulted in more uptakes of N, P
and K by sugarcane.

Mean data of nutrient uptake by spring and summer
crops determined (Table 2) at harvest stage showed that
variety ‘CoPK 05191' removed the maximum NPK from
soil during both the cropping seasons. Spring-planted crop
analyzed higher mean values (246.4 kg N, 16.43 kg P and
192.2 kg K/ha) of nutrient removal compared to counter-
part summer planted cane (238.2, 16.0, and 171.4 kg
NPK/ha) due to higher tonnage harvested. Increasing lev-
els of NPK showed increase in nutrient removal through
spring and summer cane. However, greater differences
were observed in plant cane than in ratoon cane. Nutrient
removal through planting spring and summer canes de-
picted positive balance with N and P in soil and negative
balance with K. Spring cane (plant crop) showed higher
nutrient uptake than its summer the trend was reversed in
summer-planted cane. Singh and Yadav (1992) also re-
ported similar results. Theincreasein uptake of phospho-
rus might be due to the complex properties of organic
material which prevented the precipitation and fixation of
nutrient and kept them in soluble form. These results are
in accordance with those of Thakur et al. (2013). Plant
crop recorded significantly higher potassium uptake than
the summer crop. Significant differences were noticed
among treatments. The uptake of K was season dependent,
being low in cool winter month (Vijaya Shankar Babu et
al. 2007).

Sustainability yield Index

Sustainability yield index (SY1) was highest (0.570) in
variety ‘CoPK 05191’ followed by ‘ CoPK 05192’ (0.535)
and ‘Co 05011’ (0.453) in the different planting systems
(spring and summer). This was followed by recom-
mended dose of fertilizer (200:60:40 kg NPK/ha). SY |
was maximum (0.536) in 200:60:40 kg NPK/ha and low-
est (0.501) in 150:45:30 NPK kg/ha. Mean pooled data of
spring and summer planted crop on yield presented in
table 3 indicated that yield of variety ‘ CoPK 05191’ (73.31
t/ha) found significantly superior over rest of varieties.
The mean cane yield (69.90 t/ha) of spring and summer
planted crop was significantly higher in receiving of
200:60:40 kg NPK/ha over fertility levels of NPK
150:45:30 kg/ha and was on par with NPK of 250:75:50
kg/ha.
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Economics

Mean data of three cropping seasons (spring and sum-
mer) indicated that the highest net return(z 95,500/ha) and
benefit: cost ratio (2.86) was observed with variety ‘ CoPK
05191’ and lowest in variety ‘Co 05011’, owing to higher
caneyield. There was marked improvement in net return
with each successive increase in fertilizer level from 75%
to 100% of RDF (Table 3). The highest net return
(88,680/ha) and benefit: cost ratio (2.73) was observed
with application of 200:60:40 kg NPK/ha. However, crop
did not respond beyond NPK level of 200:60:40 kg/ha
during both the planting seasons (spring and summer). The
rate of increase in net return was very less by application
of NPK 250:75:50 kg/ha, indicating the non-responsive-
ness for higher doses. Addition of fertilizers beyond the
RDF aso exhibited comparatively lower benefit: cost ra-
tio indicating the non suitability of this treatment for in-
creasing sugarcane production.

REFERENCES

Anonymous. 2012. Rajasthan Agricultural Statistics at a glance,
Commissionerate of Agriculture, Jaipur, Rajasthan p. 88.

FAO, Statistics. 2013. Food and Agriculture Organization of the
United Nations Rome. (www.faostat.fao).

Khan, I.M., Khatri, A., Nizamani, GH., Siddiqui, M.A., Raza, S.
and Dahar, N.A. 2005. Effect of NPK fertilizers on the
growth of sugarcane clone AEC86 347 developed at NIA,
Tando Jam, Pakistan. Pakistan Journal of Botany 37(2):
355-60.

Kumar, N., Singh, H., Kumar, R. and Singh, V.P. 2012. Productiv-
ity and profitability of different genotypes of sugarcane (Sac-
charum spp. complex hybrid) as affected by fertility levels
and planting seasons. Indian Journal of Agronomy 57(2):
180-85.

Navnit Kumar. 2012. Productivity, quality and nutrient balance in
spring sugarcane (Saccharum spp. hybrid complex) under
organic and inorganic nutrition. Indian Journal of Agronomy
57(1): 68-73.

Pandey, M.B. and Shukla, S.K. 2001. Response of sugarcane (Sac-
charum spp. hybrid complex) to planting seasons and nitro-
gen levels. Indian Journal of Agricultural Sciences T1(4):
261-63.

Pandey, M.B. and Shukla, S.K. 2003. Growth-cum-tillering pattern
and its effect on productivity of sugarcane (Saccharum
spp.hybrid complex) genotypes under different planting sea-
sons and nitrogen levelsin subtropical India Indian Journal
of Agricultural Sciences 73(1): 23-28.

Roodagi, L.I., Itanal, C.J., Biradar, D.P. and Angadi, S.A. 2001.
Leaf—areaindex, light transmission ratio and sugar yield of
sugarcane as influenced by planting methods and intercrop-
ping systems. Bharatiya Sugar 26(10): 39-45.

Shukla, S.K. 2007. Growth, yield and quality of high sugarcane
(Saccharum officinarum) genotype as influenced due to
planting seasons and fertility levels. Indian Journal of Ag-
ricultural Sciences 77(9): 569-73.

Singh, GB. and Yadav, D.V.1992. Integrated nutrient supply system



138 BHAWANI SHANKAR

in sugarcane and sugarcane-based cropping system. Fertil-
izer News 37(4): 15-22.

Singh, K.P, Srivastava, T.K., Singh, PN. and Suman, A. 2007. En-
hancing soil fertility, microbia activity and sugarcane pro-
ductivity through organics in subtropical system. Indian
Journal of Agricultural Sciences 77(2): 84-87.

Singh, A K., Singh, S.N., Rao, A K. and Sharma, M.L. 2008. Spac-
ing, nitrogen, seed-rate and seed size requirement of an early
meaturing sugarcane variety ‘ CoS 96268’ for higher produc-
tivity in calcareous soil. Indian Journal of Sugarcane Tech-
nology 23(1 and 2): 28-30.

Singh, A.K., Lal, M. and Singh, S.N. 2011. Agronomic performance
of new sugarcane genotypes under different planting geom-
etries and nitrogen levels. Indian Journal of Sugarcane
Technology 26(1): 6-9.

Spencer, GL. and Meade, GP. 1955. Sugarcane Hand Book, John
Wiley and Sons, London. Tabayoyong, F.T. and Robeniol,
M. 1962. Yield response of sugarcane fertilizers. (In:) Pro-

[Val. 60, No. 1

ceedings of ISSCT, 11: 177-85.

Thakur, SK., Alam, M. and Umesh, U.N. 2007. Long-term effect of
integrated nutrient management on productivity and
sustainability of sugarcane in calciorthent. Indian Journal of
Sugarcane Technology 22(1 and 2): 9-13.

Thakur, S. K., Jha, C.K., Alam, M. and Singh, V.P. 2012. Produc-
tivity, quality and soil fertility of sugarcane (Saccharum spp.
complex hybrid) plant and ratoon grown under organic and
conventional farming system. Indian Journal of Agricultural
Sciences 82(10): 896-99.

Thakur, S.K., Kumari, Geeta, Alam, M. and Singh, V.P. 2013. Im-
proving soil fertility and yield of sugarcane through inte-
grated application of NPK and compost in cal careous soils
of Bihar. Journal of Sugarcane Technology 28(01): 12-15.

Babu, Vijaya Shankar, Reddy, M., Mastan C., Subramanyam, A. and
Balaguravaiah, D. 2007. Effect of integrated use of organic
and inorganic fertilizer on productivity of sugarcane ratoon
in Bangladesh. Sugarcane Technology 9(2 and 3): 20-23.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


