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ABSTRACT

A field experiment was conducted during 2002 to 06 to find out suitable integrated nutrient management prac-
tice for sustenance of soil health and productivity in sugarcane (Saccharum officinarum L.) plant-ratoon cropping
system for two cropping cycles. Integrated nutrient management strategies involving combinations of inorganics
(NPK) + organic nutrient sources (FYM, pressmud, vermicompost, green manuring and trash incorporation) were
tested against inorganic fertilizer (NPK) alone laid out in randomized block design with four replications. Results
revealed that supply of nutrients to sugarcane plant through combined use of 120-60-40 kg N-P-K/ha + FYM (25%
N) + Azotobacter + phosphate solubilizing bacteria (PSB) 2.5 kg/ha each and integrated use of 150-60-40 kg N-P-
K/ha + trash 5 tonnes/ha incorporation with cellulolytic culture 1 kg/tonne of trash + Azotobacter + PSB in ratoon
gave the highest cane yield of 99.8 and 92.1 tonnes/ha under plant and ratoon cane, respectively. The treatment
also showed significant improvement in soil health at the end of crop cycle by 47.9% substantial increase in soil
organic carbon (0.88 to 1.05%), 165.2% increase in soil microbial biomass-C (213 to 297 mg C-CO,/kg soil) and
128.6% enhancement in soil microbial biomass—N (3.7 to 4.8 mg N-NH,/kg soil) over initial value (0.71%, 112 mg
C-CO,/kg soil, and 2.1 mg N-NH,/kg soil). Besides integrated nutrient management modules resulted in significant
increase in the contribution of soil microbial-C to soil organic C varying from 2.38 to 3.03% against 1.58% of initial
value. Soil physical properties were also enhanced as bulk density reduced from 1.57 to 1.42 Mg/m3, water stable
aggregates swelled from 0.345 mm to 0.482 mm diameter under integrated nutrient management modules at ra-
toon harvest. This practice was proved to be the most profitable (B: C ratio 1.94 and 2.90) for sugarcane plant and
ratoon crop, respectively. Availability status of major nutrients (NPK) in soil after harvest of ratoon crop recorded a
positive balance due to application of various treatments over the initial status.

Key words: Cane yield, Integrated nutrient management, Microbial biomass, Nutrient balance, Physical

properties, Profitability

Profitability of sugarcane cultivation has drastically
declined owing to increased cost of cultivation and declin-
ing factor productivity of monetary inputs, such as fertil-
izers and plant protection chemicals. Continuous use of
heavy doses of fertilizers and plant protection chemicals
potentially impair the soil microbial activity, leading to
poor soil health (Singh et al., 2007). Imbalanced applica
tion of fertilizers resultsin poor yields, deterioration of soil
fertility and emergence of multiple nutrient deficiencies.
Situation, therefore warrants for adoption of organic based
resources that supply nutrients to plants through microbial
mediation and in the process enrich soil organic carbon
and microbial balance. Despite this, doubts are often
raised over profitable production of long-duration crops,
like sugarcane through exclusive use of organic sources
only (Chhonkar and Dwivedi, 2004).

*Corresponding author Email: drshashank_tyagi @rediffmail.com

In recent past, theyield level of sugarcaneis plateauing
and productivity has been found to decline fast. The rea-
sons to this effect are related to fewer amounts of organic
matter and environmental pollution due to burning of sug-
arcane trash in intensive sugarcane growing areas and
greater drain from nutrient pool of the soil (Spier et al.,
2004). Maintenance of adequate soil organic carbon is,
therefore, of paramount significance. At present, when
sustainability of the crop and soil productivity is burning
issue, the integrated use of organics and inorganics needs
to be emphasized to use nutrients and energy more effi-
ciently than conventionally managed system as reported
by Mader et al. (2002). By combined use of natural nutri-
ent resources including FY M, sulphitation pressmud,
vermicompost, green manuring in-situ, trash decomposi-
tion with cellulolytic culture and bio-fertilizers plus
inorganics can be adequately met the nutrient requirement
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of sugarcane leading to profitable higher cane yield and
soil productivity on sustainable basis in sugarcane based
cropping system (Singh and Singh, 2002).

Hence, the present investigation was carried out to de-
vise suitable integrated nutrient management module for
sugarcane plant and ratoon crop and to assessits effect on
soil physico-chemical and biological properties, nutrient
balance, yield and economics of plant-ratoon system.

MATERIALS AND METHODS

A field experiment was conducted during 2002-06 at
G.B.Pant University of Agriculture & Technology,
Pantnagar situated at 29°N latitude, 79.5° E longitude and
243.8 meters above mean sea level, represents a typical
subtropical climate. The soil was silty clay loam in texture
with pH 7.2, organic carbon 0.71%, total nitrogen 0.086%,
available N 191 kg/ha, available P 18.3 kg/ha, available K
179 kg/haand bulk density 1.57 Mg/m?®. Ten combinations
0 various sources of nutrients viz. T,: recommended NPK
in plant and ratoon crop, (control); T,: 75% NPK + 25% N
through farmyard manure (FY M) in plant crop and 100%
NPK+ trash incorporation in ratoon; T,: 75% NPK + 25%
N through composted sul phitation pressmud (CSPM) in
plant crop and 100% NPK + trash incorporation in ratoon;
T,: 100% NPK in plant crop and 75% NPK + green ma-
nuring in ratoon; T.: 75% NPK + 25% N (FYM)+
biofertilizer in plant crop and 100% NPK + trash incorpo-
ration+ biofertilizers in ratoon; T,: 75% NPK + 25% N
(CSPM) + biofertilizer in plant crop and 100% NPK +
trash incorporation + biofertilizers in ratoon; T.: 50%
NPK + 25% N (FY M) + biofertilizers in plant crop and
50% NPK + green manuring + biofertilizersin ratoon; T
50% NPK + 25% N (CSPM)+ biofertilizersin plant crop
and 50% NPK + green manuring + biofertilizersin ratoon,;
T, 50% NPK + 25% N through vermicompost (VC) +
biofertilizersin plant crop and 75% NPK+25% N (VC) +
biofertilizersin ratoon; T, : 100% NPK + 25% N (FYM)+
biofertilizers in plant crop and 100% NPK + trash incor-
poration + biofertilizers in ratoon, were laid out in ran-
domized block design with four replications. Recom-
mended NPK dose for plant and ratoon was 120-60-40
and 150-60-40 kg/ha, respectively. Full dose of Pand K
was applied as basal, whereas N was applied in three
splits, viz. 1/3 at sowing, 1/3 at tillering and remaining 1/
3 with onset of monsoon. Soil inoculation with bio-fertil-
izers namely phosphate solubilizing bacteria (PSB) and
Azotobacter 2.5 kg/ha each was done as basal. About 6000
kg/ha seed cane of ‘ COS 97264 sugarcane having three
budded cane setts was planted in furrows 75 cm apart in
third week of March and ratoon wasinitiated in third week
of February. In trash incorporation treatment, about 5
tonnes/ha was spread over the plot and decomposed with
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cellulolytic culture (1 kg Trichoderma decomposing cul-
ture + 8 kg urea + 10 kg single superphosphate) in ratoon
crop. Dhaincha (Sesbania sesbane L.) was planted in be-
tween two rows of sugarcane ratoon and; it was turned
down manually for green manuring in-situ at flowering
stage. Nutrient content in organic manures before applica
tion was analyzed on dry weight basis (FYM: 0.71-0.37-
0.68; pressmud: 0.60-0.75-0.18; vermicompost: 0.51-0.35-
0.57; trash: 0.52-0.06-0.44; dhaincha: 1.67-0.19-1.21%
N-P-K). Observations were recorded using standard tech-
niques. Soil pH was determined by pH meter. Bulk density
at 0-15 cm soil depth ininitial and at ratoon harvest was
measured using core sampler; mechanical analysis was
done following International Pipette method and aggre-
gate size distribution (wet sieving) by Yodor (1936)
method. Infiltration was measured using double ring
infiltrometer (Bertrand, 1965). Soil samples were analyzed
for organic carbon, total N, available N, P and K by stan-
dard methods. Soil microbial biomass C and N were deter-
mined using chloroform fumigation extraction method
(Anderson, 1982). Plant samples of plant and ratoon crop
were analyzed for determination of total N, P and K up-
take. To work out economics, B: C ratio, cost of cultiva-
tion and net return were calculated for plant and ratoon
crops separately.

RESULTS AND DISCUSSION

Soil physico-chemical and biological properties

Significant improvement in soil physical properties
such as bulk density, water infiltration rate and size of
stable aggregates was recorded under integrated nutrient
management modules (Table 1). The highest reduction in
bulk density (9.55%) at the harvest of ratoon crop over the
initial (1.57 Mg/m?®) was observed through use of 100%
NPK + 25% N (FYM) + biofertilizers in plant crop and
100% NPK+ trash incorporation+ biofertilizers in ratoon.
Similarly, at harvest of ratoon, there was 47.1 to 94.1%
increase in water infiltration rate as compared to initial
(3.4 mm/hr), being the highest with T_; at par with that of
T, and the lowest with T ; being at par with that of T,.
Least change in infiltration rate (38.2%) over initial value
was observed in 100% NPK to plant and ratoon (T,). The
conspicuous improvement in soil health including physi-
cal properties upon the addition of organic manuresiis at-
tributable to the role of organic matter in the granulation
of soil particles, i.e. reduced bulk density and enhanced
water infiltration rate may be attributed to the simulta-
neous increase in mean weight diameter of water stable
aggregates from 0.376 to 0.482 mm at ratoon harvest un-
der integrated nutrient management modules over the ini-
tial mean weight diameter (0.345 mm).

Data depicted in Table 1 revealed that at the end of
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plant-ratoon cycle, soil organic C ranged from 0.88 to 52 SEerRESTITRETS
1.05% under different integrated nutrient management 357 © E3B88BLRRIER
modules against control plot (T;) 0.73% :_:1nd initia_l valge ’g % Eo c% R EEE: 3
0.71%. There was only 2.8% increase in organic C in & 3 Og|aNaadaaaao®aA —
100% NPK to plant and ratoon (T,) over initial. Magni- g S5
tude of enhancement in soil organic carbon to the extent of 5 ~__ N
47.9% due to various integrated nutrient management gz = 3 I e R e R
modules over initial vluewasfound highest (LOS%) with & | 229 | oo On 022838 (o
the application of 100% NPK + 25% N (FYM) + ; E NP IdISTIo SN
biofertilizers in plant cane and 100% NPK + trash + 5
biofertilizers in ratoon (T ), closely followed by 75% S %’5 FERNaGEETA S
NPK + 25% N (FYM) + biofertilizersin plant crop and Bl D eNNS2FTYSS g
. . . s . = | O X VSIHVHHHHHH =
100% NPK + trash incorporation+ biofertilizers in ratoon gl 2y fmolonrme sy 2
(T.). Soil microbial biomass carbon was found signifi- g %0 NIIREERBRoSH g
cantly highest (297 mg CO,-C/kg soil/day) under 100% 3 2
NPK + 25% N (FYM) + biofertilizersin plant cane and 2 %,\ TN ITEONES & o
100% NPK + trash + biofertilizersinratoon (T ) andwas & | £ ELTETERERE | S
at par (154.5% higher over initial) with 75% NPK + 25% & = O PNZg83sssBeNT|
N (CSPM) + biofertilizersin plant crop and 100% NPK + % eddoddooocdo000o 5
trash incorporation+ biofertilizers in ratoon (T,) against g - =
initial value 112 mg CO,-C/kg soil/day. Resultant increase s % v SN NN NNy aQ
in soil microbial biomass carbon (SMBC) up to 165.2% 5|58 E EBBEEL8833 %
under_ \{a_rlousmtegrated nutrient management quules g E = NEaYenaxnoeg a8
over initial may be largely attributed due to addition of 8 8
sufficient quantity of biomass through different organic | 8 £E 4]
manures and its concomitant decomposition under hot- _‘: gg i, NONORIOROITNY 5
humid climate of sub-tropics and the supply of nutrients 3|8 g pE i ﬁ pE ﬁ ﬁ 332 § § 2 g 'fu
through 100% NPK to plant and ratoon (T,) enhanced ; § 13 g g
SMBC by 79.5% only over initial value. Consequently, the = S
soil microbial biomass nitrogen was significantly highest g o E
(4.8 mg NH,-N/kg soil/day) under 100% NPK + 25% N 8| x2E | o o © o NNoo~ ]| ?
(FYM)+ biofertilizers in plant cane and 100% NPK + g @ é ? o § § g § § 333883 Q
trash + biofertilizers in ratoon (T,), followed by 50% = b=
NPK + 25% N (VC)+ biofertilizersin plant crop and 75% 2 L g
NPK + 25% N (VC)+ biofertilizersin ratoon (T,) (4.7 mg & + T
NH,-N/kg soil/day) against initial value 2.1 mg NH,-N/ kg 3 B6y g L Tz
soil/day. There was 71.4% increase in SMBN through § p= ff 'f z £t g
100% NPK to plant and ratoon (T,) over initial status. i E E = ?; E sSs s ?; g
Similar to microbia biomass carbon, there was remarkable B VIV (f VIV (f (f S =
. T L . > s | EEE XX L X @
increase in microbial biomass nitrogen to the extent of s S1222£225x5£2 5
128.6% under various treatments indicating enhanced 5 S sssS88ssss 3
A . - . 0 8853885888 =
availability of nitrogen. These findings evidenced the fact I S=SSRE=EBRBRS =
that highly soluble C and N concentrations stimulate mi- £ TR o
crobial activities, since organic substrates are chief source § il i w L _§
of energy for microbes. Moreover, contribution of mi- £l 5 sz £5%5. = 8=
: SR 2 £ Sg385S
crobes has been more pronounced in low fertile soils }T:J 5 T8 z3x88x
. . . . = = = D i e <
(Oliveiraer al., 2006) asinthiscase. }; = z2z Zzzz2z=2=> =
At ratoon harvest, contribution of soil microbial C to L £ § & g
) ) 3 hih bhohbhdbhE W
soil organic C ranged between 2.38 and 3.03% (Table 1). b= X e X TEIFTYYE S £
None of our treatments reduced the ratio of soil microbial = 2 § § z § § é § é EZE # d - g
C: organic C at_end of plant-rgtoon_ syst_em,_lndlcatlng 2 5 SssfscscsssHlE|R
more accumulation of C into soil. Microbial biomass, al- = T obbobb333°
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though small, plays a key role in controlling the nutrient
recycling and energy flow due to its fast turnover (Li and
Chen, 2004). Greater isthe proportion of microbial carbon
higher is the total microbial activity and better is the soil
health. Moreover, since soils of subtropical India have
organic carbon content upto 1% only, theses parameters
are very sensitive indicators of soil quality and our find-
ings indicated conspicuous improvement in soil microbial
activity due to adoption of different integrated nutrient
management modules in sugarcane-based production sys-
tem.

Nutrient uptake and balance in soil

Sugarcane is a highly nutrient exhaustive crop as evi-
dent from nutrient removal data presented on a collective
basis for plant and ratoon crop. At the end of plant-ratoon
cycle, total N uptake was 405.1 kg/ha under 100% NPK
alone to plant and ratoon crop (T,) as compared to lowest
uptake (304.5 kg/ha) in T, (Table 2). Among integrated
use of fertilizers, the highest N was removed under T
(511.3 kg/ha), followed by T, (479.8 kg/ha). The net N
balance was found to be more negative under 100% NPK
fertilizersin plant and ratoon crop (T,), whereas it was
positivein all other treatments except T, and T,,. The high-
est net gains of 32.0 and 21.0 kg N/ha were recorded with
T,, and T, respectively; followed by T, (18.0 kg/ha). The
minimum net gain of 3.0 kg N/ha was observed under T,
Uptake of P was highest (63.7 kg/ha) with 100% NPK +
25% N (FYM) + biofertilizersin plant crop and 100%
NPK+ trash+ biofertilizersin ratoon (T ), followed by T,
(60.3 kg/ha) as compared to 51.7 kg/hain T, (Table 3). At
end of plant-ratoon cycle, a net gain of 8.0 kg P/ha was
foundin T, followed by 6.3 kg P/haunder T,. K uptake
ranged from 469.6 to 682.9 kg/ha against 562.8 kg/hain
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T,. Uptake of K was the highest in T_, followed by T,
(638.3 kg/ha) (Table 4). The highest net gain of 57.0 kg K/
hain soil was recorded with T, followed by T, (50.0 kg
K/ha). Significantly higher nutrients uptake under various
integrated nutrient management modules over that of
inorganics (control) indicated unrestricted availability of
these nutrients in labile pool to support the crop growth
and yield. The positive soil N, P and K balance observed
in plots receiving organic manures plus inorganics+
biofertilizers at end of plant-ratoon cycle may be attributed
to the richness of these sources in terms of organic matter
and enhanced microbial activity. Although any permanent
change in soil organic C pooal is very slow, any substantial
increase in the temporary organic C pool of the soil will
definitely act as a source of nutrients on along term basis.
Availability status of N, Pand K at end of plant-ratoon
cyclerevealed a positive effect of integrated nutrient man-
agement modules. The highest improvement in fertility
status due to application of 100% NPK + 25% N (FY M)
+ biofertilizersin plant crop and 100% NPK + trash incor-
poration + biofertilizer in ratoon (T ) may be attributed to
cementing properties of FY M integrated with biofertilizers
releasing organic acids which solubilise the soil nutrient
reserve and make it available to crop as well as soil ame-
liorating effect of trash rich in nutrient content fortified
with lignified compound present in organic manures re-
sponsible for slow release of nutrients resulting in reduced
losses and build up of soil N pool. Positive balance of
major nutrients (N, P and K) in soil at the end of crop
cycle reveded soil fertility enriching effect of various in-
tegrated nutrient management modules, indicating ad-
equate availability of N, Pand K nutrients to ensure remu-
nerative crop production.

Table 2. Effect of different treatments on the N balance in the soil after harvest of the sugarcane plant crop and the subsequent

ratoon (Pooled data of two cycles)

Treatment Initial Soil N added  Soil N status N uptake Soil N
N status (kg/ha) (kg/ha) after by plant +  balance
Plant Ratoon (kg/ha) harvest of ratoon (kg/ha)
ratoon (kg/ha)
100% NPK 100% NPK 191.0 270.0 173.0 405.1 - 180
75% NPK+25% N (FYM) 100% NPK+ trash 191.0 296.0 204.0 412.8 +13.0
75% NPK+25% N (CSPM) 100% NPK+ trash 191.0 296.0 201.0 405.1 +10.0
100% NPK 75% NPK+ GM 191.0 274.0 189.0 394.3 -02.0
75% NPK+25% N (FYM)+ BF 100% NPK+ trash+ BF 191.0 346.0 212.0 479.8 +21.0
75% NPK+25% N (CSPM)+ BF 100% NPK+ trash+ BF 191.0 346.0 209.0 467.6 +18.0
50% NPK+25% N (FYM)+ BF 50% NPK+GM+ BF 191.0 257.0 204.0 336.2 +13.0
50% NPK+25% N (CSPM)+ BF 50%NPK+ GM+ BF 191.0 257.0 194.0 304.5 +03.0
50% NPK+25% N (VC)+ BF 75% NPK+ 25% N (VC)+ BF 191.0 290.0 187.0 329.4 -04.0
100% NPK+25% N (FYM)+ BF 100% NPK+ trash+ BF 191.0 376.0 223.0 511.3 +32.0
SEmz 4.0 9.3
CD (P=0.05) 11.6 26.9
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Cane yield, yield attributes and economics

Economic (cane) yield of sugarcane plant and ratoon
crops in each crop cycle are the function of number of
millable canes and the individual cane length at harvest of
either plant crop or ratoon. All the integrated nutrient man-
agement modules brought about significant improvement
in yield attributing characters and cane yield over that of
control (Table5). Significantly higher number of millable
canes in plant and ratoon crops (1,31,200 and 1,38,800/
ha), cane length (236.2 and 243.1 cm) and caneyield (99.8
and 92.1 tonnes/ha) were produced under 100% NPK+
25% N (FYM) + biofertilizersin plant crop and 100%
NPK + trash incorporation + biofertilizersin ratoon (T ).
However, application of 100% NPK to plant and ratoon
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(T,) registered number of millable canes (1,10,500 and
1,18,900/ha); cane length (184.7 and 224.9 cm) and cane
yield (78.1 and 79.2 tonnes’'ha) in plant and ratoon crops,
respectively. It is noteworthy that cane yield in plant and
ratoon crops under various integrated nutrient manage-
ment modules was higher than the average national cane
productivity (62.0 tonnes/ha) realized with modern culti-
vation practices involving synthetic fertilizers and other
agricultural organics and bio-inoculation inputsindicating
adequate efficiency of organicsin fulfilling the crop-nutri-
tion requirements. Higher yield of plant and ratoon crops
owing to different integrated nutrient management strate-
gies over the cane productivity in inorganics alone may be
attributed due to enhanced nutrient availability; improved

Table 3. Effect of different treatments on the P balance in the soil after harvest of the sugarcane plant crop and the subseguent ratoon (Pooled

data of two cycles)

Treatment Initia Soail Padded Soil Pstatus P uptake by Soil P
P status (kg/ha) (kg/ha)  plant+ratoon  balance
(kg/ha) after harvest  (kg/ha) (kg/ha)
Plant Ratoon of ratoon
100% NPK 100% NPK 18.3 120.0 151 51.7 -32
75% NPK+25% N (FYM) 100% NPK+ trash 18.3 124.0 20.8 51.1 +25
75% NPK+25% N (CSPM) 100% NPK+ trash 18.3 146.0 20.8 53.0 +25
100% NPK 75% NPK+ GM 18.3 110.0 19.7 50.5 +14
75% NPK+25% N (FYM)+ BF 100% NPK+ trash+ BF 18.3 148.0 236 60.2 +53
75% NPK+25% N (CSPM)+ BF ~ 100% NPK+ trash+ BF 18.3 170.0 24.6 60.3 +6.3
50% NPK+25% N (FY M)+ BF 50% NPK+GM+ BF 18.3 105.0 20.3 43.6 +20
50% NPK+25% N (CSPM)+ BF  50%NPK+ GM+ BF 18.3 127.0 20.6 435 +23
50% NPK+25% N (VC)+ BF 75% NPK+ 25% N (VC)+ BF 18.3 141.0 18.9 44.0 +0.6
100% NPK+25% N (FYM)+ BF ~ 100% NPK+ trash+ BF 18.3 163.0 26.3 63.7 +8.0
SEmz+ 0.05 15
CD (P=0.05) 0.14 4.9

Table 4. Effect of different treatments on the K balance in the soil after harvest of the sugarcane plant crop and the subseguent ratoon (Pooled

data of two cycles)

Treatment Initial Soail Kadded  Soil K status K uptake by Soil K
K gtatus (kg/ha) (kg/ha) after plant+ratoon  balance
(kg/ha) harvest of (kg/ha) (kg/ha)
Plant Ratoon ratoon
100% NPK 100% NPK 179.0 80.0 191.0 562.8 +12.0
75% NPK+25% N (FYM) 100% NPK+ trash 179.0 121.0 221.0 5745 +42.0
75% NPK+25% N (CSPM) 100% NPK+ trash 179.0 101.0 217.0 568.2 +38.0
100% NPK 75% NPK+ GM 179.0 100.0 198.0 548.4 +19.0
75% NPK+25% N (FYM)+ BF  100% NPK+ trash+ BF 179.0 121.0 229.0 550.7 +50.0
75% NPK+25% N (CSPM)+ BF  100% NPK+ trash+ BF 179.0 101.0 223.0 638.3 +44.0
50% NPK+25% N (FYM)+ BF  50% NPK+ GM+ BF 179.0 99.0 211.0 480.8 +32.0
50% NPK+25% N (CSPM)+ BF  50% NPK+ GM+ BF 179.0 79.0 215.0 469.6 +36.0
50% NPK+25% N (VC)+ BF 75% NPK+ 25% N (VC)+ BF 179.0 118.0 204.0 496.6 +25.0
100% NPK+25% N (FYM)+ BF  100% NPK+ trash+ BF 179.0 131.0 236.0 682.9 +57.0
SEm + 4.4 8.3
CD (P=0.05) 12.6 24.2
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- soil health and soil physical properties resulting in more
3 LIBIXBBILILYYN profitability of sugarcane based production system. Or-
-% g NN o o ganic resources are not only sources of major nutrients,
O | oo NG < o o but they also provide several micronutrients and plant
o | BRIGRRNILISET growth-promoting hormones, which get together leading
o A Ad A A A A dddO0O O .
to better crop yields (Mader et al. 2002).
c ﬁg OmMNQ©®W®Nn XY Comparing the profitability under various modules,
%ﬁ? SIBINTBIBR based on benefit: cost ratio (Table 5), it was found that in
53 case of plant crop, highest B: C (1.94) was realized with
zX|§ 5 g % g g g % § g 5 32 100% NPK + 25% N (FYM)+ biofertilizers (T,,). It was
% = followed by 75% NPK+ 25% N (FYM) + biofertilizers
g § T Moo Nd o (T,) asagainst 1.60 undermorgamcsqlqne (T_l).Whereas
= BWw g O6Snog o 0 + 25% + biofertilizersin plant cro|
ol _EBR|IKLELITLLITES 100% NPK+ 25% N (FYM) + biofertil plant crop
2 ; ks T and 100% NPK + trash incorporation + biofertilizersin
= C= % E|luSY0woo©ooxN ratoon (T,)) was found getting highest net return
M O M O© 0 LW N W N i .
B ol R RN R R R RN R (276,500/ha) through ratoon crop with B: C ratio 2.90,
3 c followed by 75% NPK + 25% N (FYM) + biofertilizersin
Slosld |3282422338383 plant cane and 100% NPK + trash incorporation+
= 2six meoeroeerte biofertili in rat T inst 2.05in T.. Thein-
E| ST iofertilizersin ratoon (T,) asagainst 2.05in T,. Thein
B % §*g’ AN MONOO®® MWL o crease in B: Cratio in ratoon was mainly due to reduced
7 O2e RaBRLIGEIIFN® cost of cultivation (approximately <30% than plant crop).
% c It might be concluded that anutrient package of 100%
Ilc |8 2oy ESRe 5 A NPK through chemical fertilizers along with 25% N
g g,\E NENENENENESENRNEN P through farm yard manure supplemented with
% ; EH M < o O~ © NN D biofertilizers may be adopted for plant sugarcane cultiva-
S § § § g g g § % % % § § © tion_under_integrated nutrients application mode in sub-
s tropical climate, whereas for subsequent ratoon 100%
5 § Q0 QN QW00 ® o NPK through inorganics along with trash incorporation
8 O 3l 88993 § 9g4gd9 o with cellulolytic culture plus biofertilizers. It not only gave
§ = § better economic output, but also improved the soil health
8 < Lé LengsEEes2aye int_er_msof positive nutrient balance and higher microbial
E g8 dssyddgs o activity.
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