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Effect of Supplemental Inorganic
NPK and Residual Organic Nutrients
on Sugarcane Ratoon Crop

ABDUL FATAH SOOMRO", SHAMASUDDIN TUNIO", FATEH CHAND OAD", INAITULLAH
RAJPER ", MOHAMMAD IQBAL KHUHRO® AND MOHAMMAD YOUNIS ARAIN®

Abstract- This study was conducted to evaluate the effect of supplemental dose of inorganic NPK fertilizers with residual
organic fertilizers on the yield and quality of sugarcane at Agriculture Research Institute, Tandojam, Pakistan, (25°25'60°'N
68°31" 60E). Sugarcane variety Thatta-10 was planted and following treatments were arranged in RCBD: Control (0-0-0),
recommended dose (225-112-168 ) , 10 & 20 tons residual FYM & Press mud,5 & 10 tons residual bio fertilizer , three-
fourth of recommended rate (169-84-126) , half of recommended rate(112-56-84) were applied on residual 10 & 20 tons
FYM & Press mud and 5 & 10 tons of bio fertilizer plots. Maximum tillers plant'l, plant height, stem girth, internodes plant’l,
internodes length, millable canes, cane vield, leaf area plant™, leaf area index, crop growth rate, dry matter, brix, pol, purity,
commercial cane sugar, NPK uptake and accumulation under residual impact of press mud and or FYM at 20t ha™ +
supplemental application of three-fourth of recommended rate of NPK fertilizer (169-84-126).The residual effect of FYM and
press mud showed significant effect on subsequent ratoon crop. Residual FYM and or press mud at 20 t ha® +
supplemental application of three-fourth of recommended rate of NPK fertilizer (169-84-126) was found sufficient nutrient
levels. The applications of FYM, press mud and biofertilizers without inorganic NPK fertilizers were found less efficient. It is
concluded that integrated nutrient management recorded 25% saving in inorganic fertilizers with application of FYM and or
press mud applied at 20 t ha™ .Partial economic analysis showed higher revenue and net returns through integration of
organic and inorganic nutrient sources. Integration of organic and inorganic nutrients should be practiced. This will not only
enhance growth, yield, quality and nutrient uptake of sugarcane but also conserve agro-ecosystem for sustainable crop
production.

Index Terms: Sugarcane, Pressmud, FYM, Biofertilizer, residual effect, Yield, Quality& Uptake.

Introduction
There is increased emphasis on the impact
on environmental quality due to continuous

The residual from the separate application of
cattle dung and inorganic fertilizer alone cannot

use of chemical fertilizers. The integrated
nutrient management system or conjunctive use
of different nutrient sources is an alternative and
is characterized by reduced input of chemical
fertilizers and combined use of chemical
fertilizers with organic materials such as animal
manures, crop residues, green manure and
composts. The residual nutrients from cattle dung
combined with inorganic fertilizer (N, P & K)
became necessary to be supplemented with
inorganic fertilizer at the half of the recommended
rate 60-13-19 NPK kg ha' as sugarcane being a
long duration crop and also higher feeder.
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sustain the production of sugarcane [7].For
sustainable crop production, integrated use of
chemical and organic fertilizer has proved to be
highly beneficial. Several researchers have
demonstrated the beneficial effect of combined
use of chemical and organic fertilizers to mitigate
the deficiency of many secondary and
micronutrients in fields that continuously
received only N, P and K fertilizers for a few
years, without any micronutrient or organic
fertilizer.

When organic fertilizers are used repeatedly,
residual effects accumulate and significantly
increase the availability of N [37], [36], [27], [28].
Farmers are aware of this soil pool and rightly feel
that the outcomes of short-term field experiments,
used to persuade them to cut N rates, ignore the
long-term consequences of reduced N inputs [20].
The released nitrogen (N) from the mineralization
process has a fertilizing effect on the arable crops
that follow [4], [22].

Farm yard manure is often recommended for
improving land productivity for better crops
yield. [6].suggested that to obtain potential yields,
50% of total N requirements should be made
available in the form of FYM and 50% applied in
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the form of fertilizers. This combination gave
higher yield of cane than application of either the
manure or fertilizer alone. In sugarcane based
cropping system, the residual effect of fertilizer
and decomposition of crop residues is of great
consideration. The superiority of FYM over the
inorganic fertilizers (NPK) is due to more
favourable effect of former on soil aggregation
resulting into better physical condition of the soil
[25]. The FYM alone and with NPK fertilizer
considerably improved the water holding
capacity of soil, while the continuous application
of Ammonium sulphate decreased the water
holding capacity [32]. High pH soils are known to
pose problem of P fixation thus reducing nutrient
availability to plants. Farmyard manure is known
to improve cation exchange capacity of soils,
which has a direct bearing on the availability of
nutrients. Application of inorganic fertilizer to
soils, after thorough mixing with well rotten FYM,
has been found to reduce the fixation of applied
phosphorus and enhances crop yields [31], [2]. It
was observed that FYM mobilizes other nutrients
especially P for better uptake by plant. Combined
application of cow-dung at 20 and 10 t ha-! with 50 kg
N ha -! increased yield production of successive cane
cropping [40].Cattle manure is not readily
decomposable and its annual decomposition
rate has been reported to be in the range of 10-
20% [9], [19], [23]. On the decomposition of cattle
manure in an upland field with sandy soil in
Khon Kaen, Northeast  Thailand, the
decomposition rate of cattle manure over a
period of 5 months was approximately 20% [18].
It is considered that this low decomposability of
cattle manure leads to an increase in SOC stock,
even in tropical zones.

Material and Methods

The experiment was conducted at Sugarcane
Section of Agriculture Research Institute,
Tandojam, Pakistan, located at 25° 25.19 N 68°
32.07 E. Soil was clay loam in texture, (EC 0.14 to
0.68 dS m™), slightly alkaline in reaction (pH 7.25
to 7.76), calcareous (CaCOs 9.5%), low to adequate
in organic matter (0.64 -1.01%), total nitrogen
content varies from 0.03 — 0.06%) and available
phosphorus ranged from 6.8 to 17.0 mg kg7,
however, soil under study was marginal to high
in ammonium acetate extractable potassium and
ranged from 110 - 220 mg kg. The Experiment
was conducted by wusing the randomized
complete block design, the net plot size 35m? was
kept and all the treatments were replicated three
times, sugarcane variety Thatta-10 was tested
with  residual organic and supplemental

application of NPK fertilizer levels viz Control (0-
0-0 ), recommended dose (225-112-168 ) , 10 & 20
tons residual FYM & Press mud ,5 & 10 tons
residual bio fertilizer Jthree-fourth  of
recommended rate ( 169-84-126 ) & half of the
recommended (112-56-84) supplemental NPK
doses were applied in residual 10 & 20 tons FYM
& Press mud and 5 & 10 tons of bio fertilizer
plots.

Cultural Practices

After harvesting of sugarcane plant crop, the
underground parts of the plants were allowed
to remain in the soil and give rise to ratoon crop
for evaluating the residual effect of organic
manures. Timely stubble shaving and inter-row
cultivation were carried to straighten the rows.
Proper cultural practices and efficient crop
management was adopted to improve ratoon
growth. Irrigation water was applied according
crop requirements. However, the frequency of
irrigations in winter months was lower (15 days
interval) as compared to summer months (8-10
days interval). Overall, twenty five irrigations
were applied during the growing season.
Supplemental NPK fertilizers were applied
according to the experimental treatments.
Nitrogen, phosphorous and potassium were
applied in the form of Urea, DAP and SOP
respectively. Nitrogen was split applied in
three equal doses i.e. during 1%, 4 irrigation
and completion of tillering, whereas, all
phosphorus and potash were applied after
stubble shaving. No fresh farmyard manure or
pressmud were applied to examine the residual
effects. Earthingup was practiced twice in
ratoon crop. The weeds were controlled
through interculturing. Stem borers were
controlled through release of Trichogramma
chilonis (Lshii). Larsben was applied at the
rate of 5 lit ha! with 1st irrigation to control
the termites.

The data were statistically analyzed through
“Statistix 8.1” computer software. The LSD value
for mean comparison was calculated only if the
general treatment F test was significant at a
probability of < 0.05 [10].

Agronomic Observations

The plant data recorded from the experiment was
related to: Plant height (cm), tillers plant?,
internodes plant?, stem girth (cm), millable canes
(000) ha' and cane yield t ha’lat the time of
harvesting.

Physiological Observations

Physiological observations viz: Leaf area (cm?),
leaf area index, crop growth rate (gm? day? and
dry matter (gm?) were recorded from the
experiment during the study.
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Nutrient contents
N content (%) Total N was determined by micro-
Kjeldahl digestion on an aluminum digestion block
and analysis with a flow analyzer. Leaf samples were
also digested with sulphuric acid and perchloric acid 2
h, 150°C) followed by hydrogen peroxide (1 h, 150°C)
on an aluminum digestion block.
P content (%) Total P was determined by nitric acid
and hydrogen peroxide digestion and analysis with
the phosphomolybdate blue method (Murphy and
Riley, 1962)
K content (%) K concentration was determined in
the same digestion as in P content by using flame
photometer.
N-uptake Nitrogen uptake was calculated through
cane yield x N concentration in plant/(100).
P wuptake Phosphorus uptake was observed
through cane yield x P concentration in plant
/(100).
K uptake Potassium uptake was observed through
cane yield x K concentration in plant / (100).

Results and Discussion

Effect of supplemental inorganic NPK and
residual organic nutrient sources on agronomic
traits of sugarcane ratoon crop.

The results of the experiment revealed maximum
tillers plant® (6.9), plant height (222.7 cm), stem
girth (2.56 cm), internodes plant? (23.3), internode
length (13.50 cm), millable canes (121.33
thousands ha) and cane yield (119.66) of ratoon
crop with the residual effect of FYM @ 20 t ha!
and application of supplemental three-fourth of
recommended NPK (169-84.-126 ) and 6.6, 226.4 ,
2.48 , 25.1 ,12.8 , 122.0 and 121.33 respectively
with residual effect of press mud @ 20 t ha! plus
supplemental three-fourth of recommended NPK
(169-84.-126 kg ha). The mean values of both the
treatments were statistically non-significant. The
findings of [34], supported the results of this study
and revealed that the organic fertilizers increased
the organic C and ultimately cane yield. The
minimium values for tillers plant! (4.4), plant
height (154.6 cm), stem girth (2.28 cm), internodes
plant! (15.0), internode length (8.1 cm), millable
canes (42.0 thousands ha?) and cane yield (30.66)
were observed for the control.(Table 1)

The reason behind increased values in all the
sugarcane ratoon traits was due to decomposition
of manures. It is reported that organic fertilizer
has residual effect after the year of its application
to land, as the decomposition of organic material
usually takes more than a season [16], [17].
Consequently, mineralization generally extends

over a much longer period than just one year.
Manures therefore have a residual effect on crop
as well as soil fertility [16], [17], [36], [27], [29] . The
increase in sugarcane traits with the integrated
use of organic and inorganic nutrient sources
might be efficiency of these nutrient sources to
increase microbial activity, soil porosity, water
holding capacity and nutrient uptake efficiency of
crop which ultimately enhanced quantitative as
well as qualitative traits of sugarcane crop.

Effect of supplemental inorganic NPK and
residual  organic nutrients sources on
physiological traits of sugarcane ratoon crop

In ratoon sugarcane, the leaf area plant?! (5974
cm?) and leaf area index (10.75 ), crop growth rate
(10.20 gm™? day!) and dry matter (5466 gm?) were
found due to the residual effect of FYM @20 t ha-!
plus supplemental three-fourths of inorganic NPK
fertilizer (169-84-126) and 6103, 10.99 , 10.86 and
5819 respectively with press mud applied @ 20 t
ha-! plus supplemental three-fourth of inorganic
NPK fertilizer (169-84-126 ) which was higher
than the previously described treatment but
statistically the mean difference was non-
significant.. The minimum leaf area plant? (3000
cm?), leaf area index (5.40 ), crop growth rate (5.97
gm? day™') and dry matter (3202 gm) were noted
in control plots where no fertilizer was applied
(Table 2).

Effect of supplemental inorganic NPK and
residual organic nutrient sources on quality
traits of sugarcane ratoon crop

The results for the qualitative traits of sugarcane
ratoon crop showed maximum brix (23.70 %), pol
(20.21 %), purity (85.27 %) and commercial cane
sugar (1478 %) with the application of
supplemental three-fourth of the recommended
NPK fertilizer (169-84-126 ) + residual press mud
@20 t ha' followed by 23.46,19.89,84.78,and 14.49
respectively with the application of supplemental
three-fourth of the recommended NPK fertilizer
(169-84-126 ) + residual FYM @20 t ha' Whereas,
higher fiber (12.42/12.36 %) was recorded in the
unfertilized crop or in the plot where biofertilizer
was applied. The results are in agreement with
the findings of [38], Sugarcane ratoons have an
additional advantage of better juice quality and
sugar recovery in comparison to plant crop of
same variety under similar conditions. Organic
manures applied to the crop markedly enhanced
the ratoon cane yield and juice quality [32].
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The minimum brix (20.86 %), pol (16.09 %),
purity (75.14) and commercial cane sugar (10.93
%) were recorded in control treatments (Table 3).

Effect of supplemental inorganic NPK and
residual organic nutrient sources on NPK
concentration and uptake of sugarcane ratoon
crop

The results for the NPK concentration and uptake
of sugarcane ratoon crop showed maximum
concentration of N (1.35 %), P (0.37 %) and K (1.59
%) with N uptake (150.14 kg ha™), P uptake (40.94
kg ha') and K uptake (168.95 kg ha) in the
foliage with the supplemental application of
three-fourth of recommended NPK fertilizer at
(169-84-126) + 20 t ha' press mud followed by
1.35,0.37, 1.39, 143.31.,40.93 and 51.36 respectively
with the supplemental application of three-fourth
of recommended NPK fertilizer at (169-84-126) +
20 t ha! FYM. Soil N, P and K contents after the
end of the cropping cycle increased when NPK
was applied with organic fertilizers because
separate application of manure and inorganic
fertilizer alone cannot sustain the production of
sugarcane. [15].In the Support of this study [24]
reported that sugarcane treatments with organic
and inorganic fertilizers significantly produced
higher ratoon cane yield over recommended
fertilizers and control. Whereas, the minimum
leaf NPK concentration of 1.08, 0.20 and 1.17 %
and NPK uptake of 72.26, 13.78 and 78.22 kg ha"!
respectively were observed in control plots
(Table 4).

Economic Analysis
Physical and revenue productivity

The partial economic analysis sugarcane ratoon
crop showed maximum revenue of Rs. 303325
from cane yield sale (121.33) with application
of press mud ( residual) applied at 20 t ha! +
supplemental application of three-fourth
inorganic NPK fertilizer (169-84-126) follwed by
revenue of Rs. 299150 from cane yield sale
(119.66 t ha') with application of farm yard
manure (residual) applied at 20 t ha'l +
supplemental application of three-fourth
inorganic NPK fertilizer (169-84-126) (Table 5).

Net returns

The high net returns of Rs. 201635 ha"! were
obtained with application of press mud
(residual) applied at 20 t ha' + supplemental
application of three-fourth inorganic NPK

fertilizer (169-84.-126. ). However, Rs. 197460
were obtained with the application of farm yard
manure (residual) applied @ 20 t ha'! +
supplemental application of three-fourth
inorganic NPK fertilizer (Table 5).

Cost benefit ratio

The cost benefit ratio 9.05 and 8.88 were higher
in the treatment where press mud and farm
yard manure ( residual) applied at 20 t ha! +
supplemental application of three-fourth of
inorganic NPK fertilizer (169-84- 126)

Correlation coefficient and regression analysis
of various sugarcane traits with cane yield of
ratoon crop as influenced by application of
inorganic NPK and residual organic nutrient
sources.

Correlation coeficient (1)

Correlation analysis showed that cane yield had a
positive relationship with millable cane 000 ha-!
(0.98), crop growth rate gm? day! (0.94) and
commercial cane sugar percentage (0.95) which
was statically highly significant.

Coefficient of determination (R?)

Cane yield of plant crop showed variation due to
its coalition with millable cane 000 ha' (0.98%),
crop growth rate gm? day?! (0.89%) and
commercial cane sugar (0.92 %).

Regression coefficient (b)

The regression analysis clearly indicates that unit
increase in sugarcane yield is influenced by
sugarcane traits viz millable cane (0.89), crop
growth rate gm? day- (0.04) and commercial cane
sugar percentage (0.04).

Student T value

Significant student T value was obtained for
millable can 000 ha! (12.66), crop growth rate gm
day' (0.1304) and commercial cane sugar
percentage (0.0756).
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Figure-1. Correlation & Regression of
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as influenced supplemental inorganic NPK
and residual organic nutrient sources .
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Conclusions

Integrated nutrient management
recorded 25% saving in inorganic fertilizers due
to application of FYM and or press mud applied
at 20 t ha’.The residual effect of FYM and press
mud showed significant effect on subsequent
ratoon crop. The residual application of FYM and
or press mud at 20 t ha'! + supplemental
application three-fourth of recommended rate
NPK fertilizer (169-84-126 kg ha') was found
sufficient and economic nutrient level. Partial
economic analysis showed higher revenue and
net returns through integration of organic and
inorganic nutrient sources. Integration of organic
and inorganic nutrients should be practiced. This
will not only enhance growth, yield, quality and
nutrient uptake of sugarcane but also conserve
agro-ecosystem for sustainable crop production.
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Table 1. Effect of supplemental inorganic NPK & residual organic nutrients on sugarcane
ratoon crop.

Treatments Tillers Plant Stem girth | Internodes | Internode Millable | Cane yield
plant * height (cm) plant * length canes

(cm) (cm) (000) ha | (tha™)
Control ( 0-0-0) 4.4 fghi 154.6 h 2.28ab 15.0 8.1g 42.00i 30.66 k
Recommended  (225-112-168) 6.3 ab 2038abed | 2.55 @b 23.7b 12.8 ab 98.00cd | 95.73cd
Residual FYM 10t ha™ 4.8 defg 164.8gh | 2.42 ab 17.0 hi 9.1fg 54.00fg | 46.90 ij
Residual FYM 20t ha* 5.8 bc 170.5fgh | 2.45 ab 18.2 fg 9.0 fg 62.50 f 59.11 ghi
Residual PM 10t ha™ 4.9 defg 181.3 defg | 2.41 ab 18.1fg 9.3 fg 5420fg | 46.11j
Residual PM 20t ha™ 5.3 cde 181.2 defg | 2.53 ab 18.7 ef 10.0 ef 64.00 f 58.32 hi
Residual BF 5t ha™ 3.71 165.0gh | 2.35ab 16.0 ] 8.6 fg 43.00 g 35.00 jk
Residual BF 10t ha™ 4.6 efgh 170.2 fgh | 2.36 ab 16.3 ij 9.0 fg 47.00 g 39.33 jk
Residual FYM 10tha™ + Three-fourth 6.5 ab 2134abc | 2.75a 23.0b 13.0 ab 108.50 ¢ | 106.33bc
of Recommended (169-84-126)
Residual FYM 20tha™ +Three-fourth 6.9a 222.7ab | 2.56ab 23.3b 1350 a 121.33a | 119.66 a
of Recommended (169-84-126)
Residual PM 10tha™ +Three-fourth 6.4 ab 202.0bcd | 2.73 ab 23.4b 12.8abc | 109.00 bc | 108.00 bc
of Recommended (169-84-126)
Residual PM 20tha™ + Three-fourth 6.6a 226.4a 2.48 ab 25.1a 12.8abc | 122.00a | 121.33a
of Recommended (169-84-126)
Residual BF5tha  +Three-fourth 48defg | 190.3 cdef | 2.63ab 19.5 de 9.3fg | 88.30de | 89.86de
of Recommended (169-84-126)
Residual BF 10tha-" + Three-fourth 5.4 cd 202.3bcd | 2.40 ab 19.8d 10.0 ef 91.30de | 91.51de
of Recommended (169-84-126)
Residual FYM 10tha™ + Half 5.1 def 188.6 defg | 2.37 ab 20.0 cd 9.8ef | 8200e | 75.23de
of Recommende.NPK (112-56.-84)
Residual FYM 20tha™ +Half 5.5 cd 182.6 defg | 2.36 ab 20.7 ¢ 9.8 ef 84.00 e 79.04 f
of Recommende.NPK (112-56.-84)
Residual PM 10tha™ +Half 5.5 cd 197.2cde | 2.55ab 19.4 de 10.8 de 86.00de | 75.44 f
of Recommende.NPK (112-56.-84)
Residual PM 20tha™ +Half 5.8 bc 178.0 efgh | 2.55 ab 19.4 de 11.5 cd 89.00de | 78.07f
of Recommende.NPK (112-56.-84)
Residual BF5tha”  +Half 4.2 ghi 176.4efgh | 1.99 b 17.5 gh 9.66ef 82.00 e 70.33 ef
of Recommende.NPK (112-56.-84)
Residual BF 10tha™ +Half 3.9 hi 191.2 cdef | 2.50 ab 185 f 9.66f 82.80 72.50 fgh
of Recommende.NPK (112-56.-84)
S.E 0.3649 11.824 0.1940 0.42 0.67 6.816 6.255 fg
LSD (0.5%) 0.7388 23.937 0.7367 0.87 1.36 13.799 12.664
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Table 2. Effect of supplemental inorganic NPK and residual organic nutrients sources on
physiological traits of sugarcane ratoon crop.

Treatments Leaf Area Leaf Area CGR Dry
plant™ Index gm?day® | matter
(cm?) gm?
Control (0-0-0) 3000 i 5.400 i 5.977 | 32021
Recommended  (225-112-168) 5728 a 10.31a 9.563 ¢ 5124 ¢
Residual FYM 10t ha™ 3417 h 6.150 h 6.643 k 3560 k
Residual FYM 20 t ha™ 3558 fgh | 6.440 fgh | 6.923jk | 3710 jk
Residual PM 10t ha™ 4680 bc | 8.423 bc | 7.070ij 3787 ij
Residual PM 20 t ha™ 3795 6.833 7.373 hi | 3950 hi
efgh efgh
Residual BF 5t ha™ 3511gh |6.320gh |6.527 k | 3498k
Residual BF 10 t ha™ 3696 6.650 6.893 jk | 3692 jk
efgh efgh
Efé’goqmelféggiaGTgfjgie_'lfgg)“h 5876a | 1058a |9.797c |5249¢
Efsfoﬁmefi; aggf_esi'_ff;gh 5974a | 10.75a |10.20b | 5466 b
Efé’;ﬁ'opr';" ”%g't"r‘il 4 (166.84.396) 6014a |10.83a |10.35b |5546b
Efé’;?opr':]"nfg:;e dggg?gj_"l‘gg 6103a |1099a |10.86a |5819a
Efgé?anﬁr?]tere J(Tl%rge.eéﬂgg) 4661 bc | 8.387 bc 21;340 4200 efg
E?SQ?Oané‘Lté‘f;eJ}féS?éT.i%Z) 4779b | 8.603b |8.200d | 4442d
chfGH g;?anrm:r?;?Ngg ?122-56.—84) 3929ef | 7.073¢f ]Zé?]ﬂ ?536
. .
Sﬁ“ggoqmefégm;E?'lflz_%__s N 4010 de | 7.217 de ;;223 4192 efg
: .
RescLalP rﬁg;ﬁ_N*P'f'(fnz_sa_g N 4381cd | 7.883 cd ;.;27 4247 def
Eﬁ“s;‘g'opn'\q"nf‘e’;gf_;;'2'{112_56__8 ) 4095de | 7.370de |8.077 de | 4326 de
Eﬁ“ggg'oﬁme_;';&'2112_56__8 9 3882 efg | 6.987 efg | 7.467 gh | 4001 gh
i it
e wie e |1 | e
SE 126.1 02251 |0.1304 |69.73
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LSD (5%)

361.0

0.6444

0.3733

199.6

Table3. Effect of supplemental inorganic NPK and residual organic nutrient sources on
quality traits of sugarcane ratoon crop.

Treatments Fiber Brix Pol Purity CCs
(%) (%) (%) (%) (%)

Control ( 0-0-0) 12.42a | 20.86m | 16.09r |7514g | 10.93r
Recommended (225-112-168) | 12.22h | 23.00d | 19.37¢ | 84.22abcd | 14.05¢
Residual FYM 10t ha™ 12.37bc | 21101 | 1631p |77.29g | 11.10pq
Residual FYM 20t ha™ 12.34d | 21.26k | 16470 |7566h | 11.240
Residual PM 10t ha® 12.37bc | 21.46j | 16.64n |7752g | 11.36n
Residual PM 20t ha™ 12.35¢cd | 21767 |16.90m | 77.66g 11.55m
Residual BF 5t ha™ 12.40a | 20.96m | 16.22q |77.38g | 11.06q
Residual BF 10 t ha™ 12.34d | 2116kl | 16.36p |7695g | 11.13p

: T
Residual FYM 10tha™ + Three-fourth 12.31e | 2326c |19.70d |84.66g |14.34d
of Recommended (169-84-126)

- -1
Residual FYM 20tha™ + Three-fourth 12.28f | 23.46b |19.89c | 84.78abc | 14.49¢
of Recommended (169-84-126)

: 1
Residual PM 10tha™ +Three-fourth 12.25g | 23.380c | 20.03b | 85.00abc | 14.62b
of Recommended (169-84-126)

: 1
Residual PM20tha™ + Three-fourth 12.23gh | 23.70a | 2021a |8527a |14.78a
of Recommended (169-84-126)

: T
Residuel BFStha™  +Three-fourth 12.36cd | 22.86¢ef | 19.06g |83.35¢cde | 13.72¢g
of Recommended (169-84-126)

- T
Residual BF 10tha” +Three-fourth 12.34d | 22.96de | 19.17 f | 83.47bcde | 13.82 f
of Recommended (169-84-126)

- 1
Residual FYM 10tha™ + Half 12.38b | 22.66g |18.29] |80.68f | 12.86]
of Recommende.NPK (112-56.-84)

: T
Residual FYM 20tha™ +Half 12.35¢d | 22.76fg | 18.381 | 80.75f | 12.94]
of Recommende.NPK (112-56.-84)

: T
Residual PM 10tha™ +Half 1231e | 22.86¢ef | 1885h | 82456 | 13.47i
of Recommende.NPK (112-56.-84)

- -1
Residuel PM20tha™ +Half 12.29¢ef | 22.96de | 19.03g |82.85de | 13.64h
of Recommende.NPK (112-56.-84)

: T
Residuel BFStha™  +Half 1241a | 21.86i |17.331 |79.26f 12.03 |
of Recommende.NPK (112-56.-84)

- -1
Residuel BF 10tha™ +Half 12.36bed | 22.13h | 17.64k | 79.71f 12.30 k
of Recommende.NPK (112-56.-84)
S.E 0.110 0.0611 | 0.0329 | 0.7807 0.0374
LSD (5%) 0.223 0.1237 | 0.0665 | 1.5805 0.0756
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Table 4. Effect of supplemental inorganic NPK and residual organic nutrient sources on NPK
Concentration and uptake of sugarcane ratoon crop.

Treatments N P K N uptake | Puptake | K uptake
(%) (%) (%) (kgha®) | (kgha') | (kgha)
Control (0-0-0) 108i | 020i 117h 72261 1378k | 7822j
Recommended (225-112-168) 129bc | 035abc | 15labad | 13070c 3580bc | 15298b
Residual FYM 10t ha™ 112¢h | 033cd | 143cde | 7649k 276¢h | 9757hi
Residual FYM 20t ha™ 103j | 034cd | 156ab 71301 2355¢h | 10797fgh
Residual PM 10t ha™ 123d | 034cd | 152bc | 8973hi 25051y | 11590defy
Residual PM 20t ha™ 117¢f | 027f 150acd | 8629 2024 11086efgh
Residual BF 5t ha™ 116ef | 030e 150ad | 7959jk 2082 10282¢h
Residual BF 10 t ha™* 127¢ | 034cd | 125¢h | 8627i 23gh | 8491
Residual FYM 10tha™ +
Three-fourth of Recommended (169-84-126) 1300c | 035k ldabose | 146%a 3792b 15636
Residual FYM 20tha™ +

1 .37 1 14331 . 151.
Three-fourth of Recommended (169-84-126) %a | 037a 30 cef 4331 4032 SL36b

Residual PM 10tha® +

Three-fourth of Recommended (169-84-126) 12kc | 033cd 144boce 121452 3706k 160052

Residual PM 20tha™ +

Three-fourth of Recommended (169-84-126) 132 0374 15% 15014b 40942 168%a

Residual BF5tha® +

Three-fourth of Recommended (169-84-126) 12 | 0%de | 137ckf 11073d 278d 12608ad

Residual BF 10tha-" +

Three-fourth of Recommended (169-84-126) 119e 037a 143ade 23e e 13297¢

Residual FYM 10tha™ +

Half of Recommende.NPK (112-56.-84) 109hi | 0320k 146bcde 97.78h 2707 ef 12169 coef

Residual FYM 20tha® +

Half of Recommende.NPK (112-56.-84) 1157 | 032de | 150ebal 100639 2150ce L2742l

Residual PM10tha® +

Half of Recommende.NPK (112-56.-84) 1139 | 025¢h | 125¢n 10418fg | 2215hj | T1127€fgh

Residual PM 20tha® +

Ha!f of Recomnzende.NPK (112-56.-84) Ll4g | 023h 137¢fy 8096f 2137 L2471 ok
i&a‘;(f]lﬁ‘l Egcsotrrr}?nein;e. NPK (112-56.-84) 12y 10271 | 123 %280 2L43hiy | 97.5ohi
Ee::(fj%afl Egclc?r:lhr:en;e. NPK (112-56.-84) L16ef | 02570 | 127h %280h 203 1012Lh
SEE 00188 00122 00628 18099 11748 6945
LSD (5%) 0038 | 0024 0127 3664 2378 | 14061
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Table 5. Partial economic Analysis of organic and inorganic sugarcane ratoon crop.

11

Treatments Cane yield | Revenue Cost of Net Cost Benefit
productivity | production Return Ratio

Control (0-0-0) 30.66 | 76650 0 - -

Recommended (225-112-168) 95.73 | 239325 33386 129289 4.87

Residual FYM 10tha™ + Three-fourth 106.33 | 265825 25040 164135 7.55

of Recommended (169-84-126)

Residual FYM 20tha™ + Three-fourth 119.66 | 299150 25040 197460 8.88

of Recommended (169-84-126)

Residual PM 10tha® +Three-fourth 108 | 270000 25040 168310 7.72

of Recommended (169-84-126)

Residual PM 20tha™ +Three-fourth 121.33 | 303325 25040 201635 9.05

of Recommended (169-84-126)

Residual BF5tha™  +Three-fourth 89.86 | 224650 25040 122960 5.91

of Recommended (169-84-126)

Residual BF 10tha-* + Three-fourth 91.51 | 228775 25040 127085 6.07

of Recommended (169-84-126)

Residual FYM 10tha™ + Half 75.23 | 188075 16694 94731 6.67

of Recommende.NPK (112-56.-84)

Residual FYM 20tha™ +Half 79.04 | 197600 16694 104256 7.24

of Recommende.NPK (112-56.-84)

Residual PM 10tha™ +Half 75.44 | 188600 16694 95256 6.7

of Recommende.NPK (112-56.-84)

Residual PM 20tha™ +Half 78.07 | 195175 16694 101831 7.09

of Recommende.NPK (112-56.-84)

Residual BF5tha™  +Half 70.33 | 175825 16694 82481 5.94

of Recommende.NPK (112-56.-84)

Residual BF 10tha™ +Half 72.5 | 181250 16694 87906 6.26

of Recommende.NPK (112-56.-84)

Cost of fertilizer: Urea Rs.14/kg, TSP Rs.40/kg and SOP Rs.50/kg.
Cost of Manures: Press mud Rs. 500/t,FYM Rs. 875/t and Biofertilizer Rs.4000/t

Cost of produce: Cane Rs.2500/t

IJSER © 2012
http://www.ijser.org




