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ABSTRACT

Combined application of pressmud compost and inorganic fertilizers is a cost effective way to manage soil fertility in
a sustainable way. To evaluate the results of pressmud compost and inorganic based synthetic fertilizers, present study
was planned and research was conducted at Sheikhoo Sugarcane Research Farm located at Sheikhoo Sugar Mills, Kot
Addu. Experiment was consist of six treatments namely T, = No fertilizer, T, = NPK 228-114-124 kg ha'', T, = 25 t ha'!
compost, T, = NPK 228-114-124 kg ha'+ 20 t ha' compost, T; = NPK 114-57-62 kg ha''+ 20 t ha"' compost and
T, = NPK 228-114-124 kg ha''+ 10 t ha! compost and was laid out in RCB design having four replications with net plot
size of 6 m x 8 m. Sugarcane growth and yield parameters including soil fertility levels (pre planting and post harvesting)
were studied. Results showed that lower pH value (8.42) and higher organic matter contents (0.42) were recorded in
treatment having compost @ 25 t ha'. Whereas, higher N (0.028 %), P (7.27 ppm) and K (68.25 ppm) were found in
those soils which were treated with NPK 228-114-124 kg ha'+ 20 t ha'! compost. Results regarding sugarcane growth
and yield showed that maximum number of tillers (138.50 x10° ha') 135 days after planting, number of millable cane
(104.25 x10° ha'), number of nodes (25.25/ cane), cane girth (7.54 cm), cane length (3.89 m), cane yield (111.75 t ha'),
brix (22.08 %), pol (19.80 %) and sugar recovery (10.75 %) were observed in those plots treated with NPK 228-114-124
kg ha'+ 20 t ha'' compost. It can be concluded that combined use of pressmud compost and inorganic NPK fertilizers
remained successful to promote the growth as well as yield of sugarcane and soil fertility improvement in an efficient way.
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INTRODUCTION

Sugarcane (Saccharum officinarum L.) being a cash crop
of Pakistan, is a major source of sugar production. High
nutritional requirements of sugarcane limit its growth and yield
as well as built the pressure of maximum cost of production
on growers [1]. Adaptation of mono cropping system and
cultivation of high yielding varieties are the main causes of
soil organic matter depletion as well as deterioration, which
decrease the uptake of both micro and macronutrients to
crop [2]. Similarly, availability of nutrients for a shorter period
of time from inorganic based synthetic fertilizers [3], reduction
of soil organic matter and nutrients with incessant cropping also
needs the combined utilization of both inorganic and organic
based fertilizers in crop production [4]. To lessen the harmful
effects of nutrients losses to soil and environment, a balanced
use of all kind of fertilizers not only gives maximum benefits to
farmers but also help for higher crop production. Application of
nutrients differs with seasons, circumstances and soil types [5].
Each fertilizer element performs its role in development and
production of cane crop [6].

Soil is a living entity and key factor for the agricultural
production. Soil organic matter is an essential constituent
of agricultural soils, we must take care of soil organic matter
including other components of soil. Mostly soils of Pakistan
have low organic matter contents (less than 5%) which show
organic matter deficiency [7] and soil carbon ranges from 0.52-
1.38% in various series of soil. Most of the soils contain below
than 1% organic matter [8]. Application of synthetic fertilizers
had comparatively less positive effect on organic matter and
soil microbial biomass [9]. Composted material is good source
of nutrients and organic matter, application of compost will
be valuable to enhance organic matter (OM) of soil. Pakistani
soils having organic matter and nutrients deficiency can
be replenished with the application of compost [7]. Total
dependence on organic materials or inorganic fertilizers alone
for nutrient management cannot be realistic, application of
organic fertilizers should be engaged with chemical fertilizers
so as to sustain the strategy of soil fertility management [10].
This reduces the usage of expensive procured inorganic synthetic
fertilizers and exploits the use of existing organic resources [11].

changes were made.
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The practice of combined utilization of organic and chemical
fertilizers (inorganic) is known to be more favorable for
sustainable production of sugarcane. Application of chemical
and organic fertilizers in integrated way significantly gave higher
yield of sugarcane and better economic values [12]. The one of
most important industrial wastes is sugarcane pressmud, which
is sustainable source of organic matter and can be utilized
profitably for optimum production of sugarcane. Pressmud is
a noble source of essential micronutrients, NPK and organic
matter and is well-known to promote productivity, fertility and
other physical parameters of soils related to agriculture [13].
Like other organic manures, pressmud is a better source of
nutrients having ability to supply nutrients in an efficient
way in addition to its auspicious ctfects on biological and
Physio-chemical properties of agricultural soil. In sugar factory,
the production of pressmud amounts to about 3% of cane
crushed. As pressmud is sustainable source of nutrients and
organic matter, its addition to soil results in improvement of
cation exchange capacity (CEC) and nitrogen nutrition. Due
to advantage of maximum organic carbon, higher nutritional
values and good chemical composition, the efficacy of pressmud
as an important organic manure has been reorded by numerous
researchers [14,15]. Bokhtiar [16] confirmed that dose of
inorganic fertilizer can be reduced up to 25% with pressmud
utilization @ 15 t ha'.

Hence, integrated application of pressmud compost and
inorganic NPK is now being encouraged to decrease the negative
effects of inorganic fertilizers. Consequently, this study was
executed with the objectives i.e. evaluating the influence of
sugarcane pressmud compost on sugarcane growth as well as
yield including quality parameters and to formulate suitable
doses of NPK in combination with compost.

MATERIALS AND METHODS

The experiment was executed at Sheikhoo Sugarcane Research
Farm located at Sheikhoo Sugar Mills, Kot Addu. Crop was
sown on 15" of February, 2019. Sugarcane variety CPF-237 was
sown in RCB design including four replications with a net plot
size of 6 m x 8§ m. The experiment comprised of six treatments
namely T, = No fertilizer, T, = NPK 228-114-124 kg ha”,
T, = 25 t ha'! compost, T, = NPK 228-114-124 kg ha''+ 20 t
ha' compost, T, = NPK 114-57-62 kg ha'+ 20 t ha' compost
and T, = NPK 228-114-124 kg ha'+ 10 t ha! compost. Whole
dose of phosphorous (P) was applied as basal dose in furrows at
the time of sowing and potassium (K) was applied in two splits,
half at the time of sowing as basal dose and remaining at the
time of earthing up (135 days after sowing). While nitrogen (N)
fertilizer was applied at three different stages i.c. 60 days after
sowing, 105 days after sowing and 135 days after sowing and
each dose was 1/3 of total amount. Sources of N, P and K were
Urea (Nitrogen, 46%), Diammonium phosphate (Phosphorous,
46% and Nitrogen, 18%) and Sulphate of Potash (K,O, 50%),
respectively. Pre sowing recommended dose of compost was
incorporated in soil according to treatments. Similarly, soil
samples were collected before planting and at the time of
harvesting at depth of 0-30 cm to determine its physio-chemical
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properties as findings are depicted in the Table 1. Following the
standard procedures, data on different growth as well as yield
parameters of crop were recorded. Number of tillers (ha') 135
days after planting and number of millable canes at harvesting
were counted from 28.8 m? and was converted to millable canes
ha'. Fifteen randomly plants were harvested and stripped to
count number of nodes per cane and cane length (m) was
measured from ground level (base) to the highest node (top) and
then averaged. Values for diameter of fifteen randomly harvested
canes from the top, middle and base internodes were recorded
and averaged. Recorded values of diameter were converted to
cane girth by using the formula [17].

Cane girth (cm) = 22/7 x diameter (cm)

Canes harvested from cach plot (28.8 m?) were stripped and
collectively weighed for cane yield (t ha') and fifteen canes
from each plot were crushed using Hydraulic Roller Mill and
juice were analyzed for Brix (%), Pol (%) and sugar recovery (%).
Recorded data were statistically analysed using Fisher’s analysis
of variance technique and the treatments means were separated
by using Least Significant difference (LSD) procedure at 5%
level of probability.

RESULTS AND DISCUSSION

Nutritional Composition of Sugarcane Pressmud

Composted pressmud obtained after 30 days of decomposition
process was analysed for numerous nutritional values and

Table 1: Effect of NPK and pressmud compost on physio-
chemical properties of pre-planting and post-harvest soil

Treatment pH Organic N (%) P (ppm) K (ppm)
matter (%)
Pre-planting 8.7 0.35 0.025 4.55 62

Post-harvest soil

T1 = No Fertilizer 8.65% 0.38° 0.022¢  4.67¢ 60.25¢
T2 = NPK 228-114- 8.75% 0.37* 0.025 5.,57¢  63.75°
124 kg ha'

T3 = 25tha! 8.42¢ 0.422 0.023% 4,88 62.75
compost

T4 = NPK 228-114- 8.55 0.39° 0.028* 7.27* 68.25%
124 kg ha'+ 20t

ha* compost

T5 = NPK 114-57- 8.45% 0.42?2 0.025° 5.77¢° 65.25®
62 kg ha'+ 20 t ha!

compost

T6 = NPK 228-114- 8.57° 0.38° 0.026* 6.49* 67.25%
124 kg ha'+ 10t

ha! compost

LSD 0.104 0.023 0.002 0.501 3.370

Means showing different letters differed significantly at p < 0.05;
LSD=Least significant difference test

Table 2: Physio-chemical properties of pressmud compost used
for the study

Properties pH Organic matter  Nitrogen Phosphorous Potassium
(%)
Values 7.2 48 2.2 1.9 2.5

97



Asghar and Afzal

the data is explained in Table 2. Decomposition of pressmud
compost added valuable effect for some nutrients. The values
of nitrogen, phosphorus, potassium and organic matter contents
were maximum. Application of these organic nutrients to soil
showed effectiveness for long period, as organic nutrients are
slow releasing.

These observations are in agreement with [18] who recorded
the highest values of organic matter about 44% and Khater
[19] who reported higher values for N (2.01 %), P (1.13 %)
and K (2.11 %) in sugarcane plants residues compost in his
findings.

Physio-chemical Properties of Post-harvest Soil

Use of composted pressmud alone or in integration with
inorganic NPK fertilizers remarkably improved soil organic
matter contents, N, P K and decreased pH (Table 2). The
findings in the present study showed that low pH (8.42) was
recorded in those plots treated with only compost @ 25 t ha™.
This is due to effect of organic compounds of compost which
reduced the acidity of soil in absence of inorganic fertilizers.
While, higher pH (8.75) was recorded in those plots treated
with T, = NPK 228-114-124 kg ha! (inorganic fertilizers only)
as acidic nature of inorganic fertilizers resulted higher pH and
this was statistically similar with T} (no fertilizer). Findings
also showed that higher organic matter contents (0.42 %) were
found in T, (25 t ha' compost) which was statistically similar
toT, (NPK 114-57-62 kg ha'+ 20 t ha' compost) as compared
toT, (NPK 228-114-124 kg ha!) in which lower organic matter
(0.37 %) contents were observed. Whereas, higher values for
N (0.028 %), P (7.27 %) and K (68.25 %) were recorded in T,
(NPK 228-114-124 kg ha'+ 20 t ha'' compost) in comparison
to T, (no fertilizer) which gave lower values of N (0.022 %), P
(4.67 %) and K (60.25 %) and was statistically similar to T, (25
t ha'! compost). However, higher value of K (68.25 %) in T,
(NPK 228-114-124 kg ha''+ 20 t ha compost) was statistically
similar to T, (NPK 228-114-124 kg ha"'+ 10 t ha'' compost).
Inorganic NPK utilization in combination with pressmud
compost increased soil nutritional status duc to presence of
organic matter and its slow releasing nutrients which assured
nutrients availability for longer period as compared to readily
soluble inorganic fertilizers. These judgements were similar with
the findings of [20]. Pressmud is a valuable organic byproduct

(waste) of sugar industry which is capable of contributing
enough amount of crop nutrients to soil, due to its favorable
effects on water holding capacity, structure, infiltration, soil
porosity, texture, bulk density, hydraulic properties of soil and
can be linked to most of the fundamental soil properties [21-23].

Growth and Yield Parameters of Sugarcane

There was a remarkable influence of various treatments of using
chemical fertilizers and pressmud compost on sugarcane growth
and yield parameters (Table 3). Significantly maximum number
of tillers (138.50 x10° ha') 135 days after planting, number of
millable cane (104.25 x10° ha!), number of nodes (25.25 /cane),
cane girth (7.54 cm), cane length (3.89 m), cane yield (111.75
t ha'), brix (22.08 %), pol (19.80 %) and sugar recovery (10.75
%) contents were observed in those plots treated with T, (NPK
228-114-124 kg ha'+ 20 t ha' compost) as compared to control
(T, = no fertilizer) in which minimum number of tillers (112.25
x10* ha') 135 days after planting, number of nodes (21 /cane),
number of millable cane (89.25 x10° ha'!), cane girth (6.24 ¢cm),
cane length (3.44 m), cane yield (86 t ha''), brix (19.87 %), pol
(17.69 %) and sugar recovery (9.54 %) contents were recorded.
Higher value for cane length (3.89 m) in T, (NPK 228-114-124
kg ha'+ 20 t ha' compost) was also statistically similar to
T, (NPK 228-114-124 kg ha'+ 10 t ha' compost). Pressmud
compost added in soil as organic amendment enhanced soil
organic matter content, improved soil physical conditions by
acting as a soil conditioner. Our findings are same as results
are reported by Shankaraiah and Murthy [24] who confirmed
that sugarcane yield parameters such as cane height, enhanced
tillering and diameter of millable cane were favorably influenced
due to improved levels of fertility and addition of pressmud
compost. The influence due to addition of pressmud compost
on these parameters was more noticeable at recommended
doses of fertilizer as compared to lower doses of fertility. They
also found improvement in cane yields due to combined use of
pressmud compost and synthetic fertilizer nutrients.

CONCLUSION

It was observed that soil organic matter, N, P and K were
maximum with the combined application of pressmud compost
as compared to control. It also decreased soil pH. Application

Table 3: Effect of NPK and pressmud compost on no. of tillers (ha) 135 DAP no. of millable cane (ha), no. of nodes/ cane, cane
girth (cm), cane length (m), cane yield (t ha), brix (%), pol (%) and sugar recovery (%) of sugarcane

Treatment No. of tillers No. of millable  No. of nodes/ Cane girth  Cane length Cane Yield Brix (%) Pol (%) Sugar
(x10% ha') 135 DAP  cane (x10®ha) cane (cm) (m) (t hat) Recovery (%)
T, 112.25¢ 89.25¢ 21.00¢ 6.24¢ 3.44¢ 86.00f 19.87f 17.69° 9.54f
T, 127.00¢ 94.50°¢ 22.75° 7.13¢ 3.68° 98.50¢ 21.49¢ 19.12¢ 10.24¢
T, 126.00° 91.00¢ 22.50¢ 6.77¢ 3.59¢ 92.50¢° 20.93¢ 18.78¢ 10.19¢
T4 138.50° 104.25% 25.25% 7.542 3.89% 111.75% 22.08% 19.80% 10.75%
T5 135.25° 96.50° 23.25% 7.492 3.70° 102.50¢ 21.66° 19.25°¢ 10.37¢
Tb 135.75° 97.75° 24.50% 7.38° 3.892 106.00° 21.69° 19.47° 10.65°
LSD 2.100 1.686 1.336 0.098 0.016 2.520 0.028 0.036 0.037

Means showing different letters differed significantly at p < 0.05; LSD=Least significant difference test; DAP=Days after planting
T, = No fertilizer, T, = NPK 228-114-124 kg ha*, T, = 25 t ha™ compost, T, = NPK 228-114-124 kg ha+ 20 t ha™* compost, T, = NPK 114-57-

62 kg ha+ 20 t ha* compost and T, = NPK 228-114-124 kg ha'+ 10 t ha™ compost
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of pressmud compost integrated with inorganic fertilizers not
only increased sugarcane growth and yield but also improved
sugar recovery and soil fertility by adding organic matter. It can
be concluded that utilization of inorganic NPK in combination
with pressmud compost reduces the doses of inorganic
fertilizers, resulting cost minimization. Moreover, application
of composted pressmud also supply organic nutrients to soil,
additionally.
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