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ABSTRACT 
 

A study was conducted in the Department of Agronomy, University of 

Agriculture Faisalabad, Pakistan during the year 2013-14 and 2014-15 to 

evaluate the effect of combined application of compost and inorganic fertilizers 

on growth, yield and quality of spring planted sugarcane.  The results indicated 

that use of compost (1124 kg/ ha) + NPK (42:28:28 kg/ha) markedly increased 

the growth parameters like leaf area index, leaf area duration and total dry 

matter as compared to other treatments. Integrated use of compost and NPK 

significantly improved plant height (cm), number of tillers, cane girth (cm), 

number and length of internodes, cane top and trash weight, biological and 

stripped yield, and harvest index. However, maximum improvement was 

recorded from compost (1124 kg/ha) + NPK (42:28:28 kg/ha) application. 

Moreover, reduction in compost and NPK rate substantially decreased the 

quantitative attributes of crop. Owing to increase in growth and quantitative 

traits, the application of compost and NPK considerably increased the quality 

parameters like sugar recovery and total sugar yield. Maximum improvement 

for quality parameters was in recorded by the using compost (1124 kg/ha) + 

NPK (42:28:28 kg/ha) treatment. 

 

KEYWORDS: Saccharum officinarum L.; Sugarcane processing by-product 

compost, NPK, Pakistan. 

 

INTRODUCTION 
 

Sugarcane (Saccharum officinarum L.) is a major cash crop of Pakistan. It is 
mainly grown for manufacturing the sugar and sugar related products. It 
provides raw material for many industries like paper and chipboard industry. 

                                                 
*Department of Agronomy, University of Agriculture, Faisalabad, **Institute of 

Agricultural Sciences, University of the Punjab, Lahore, Pakistan. 



M. Nawaz et al.  

J. Agric. Res., 2016, 54(4) 

632 

It contributes 3.1 percent to value added of agriculture and 0.6 percent to 
GDP. It comes after cotton and plays an imperative role in national economy. 
In Pakistan, it is cultivated on 1141 thousand hectares with total production of 
62.7 million tons. (1). Sugarcane thrives best at a temperature above 20

º
C 

and grows in tropical and sub-tropical regions. In the arid and semi-arid 
regions, this crop is grown commercially only in irrigated areas (21).  
 
Sugarcane plays a vital role in agro-industrial economy of Pakistan. Sugar 

crisis in Pakistan is directly related to sugarcane production (2). There are 

many causes of low yield of sugarcane but imbalanced fertilizer application is 

a main root for low sugarcane production (8, 18, 26). It has been reported 

that 85 tons of crops deplete 122.24 and 142 kg nitrogen and phosphorus 

per hectare, respectively from soil (11). High nutritional requirements limit the 

sugarcane yield and also put the pressure of high production cost on farmers 

(15).  Similarly, the shorter availability of inorganic fertilizers (23) and 

depletion of soil nutrients and organic matters with continuous cropping also 

necessitates the conjunctive use of organic and inorganic fertilizers (19, 25, 

38). A balanced fertilization not only guarantees optimal crop production but 

also gives higher benefits to the growers and is the best option to mitigate the 

hazardous effect of nutrient losses to the environment. Nutrient application 

varies with soil types, seasons and conditions (14, 41). Integrated nutrient 

management involves the combined use of organic and inorganic fertilizers to 

increase soil fertility and crop productivity on sustainable bases and to 

prevent the loss of nutrients to environment. It is achieved through efficient 

management of all nutrient sources. Soil organic matter, animal manures, 

composts, green manures, plant residues and synthetic fertilizers are 

important source of nutrients for plants (44).  

 
Increase in crop residue burning and processing of industry by-products 

stimulated the interest of researcher to use the industry by-products as soil 

amendments and as a sources of growth media (12, 27, 28, 47). Sugarcane 

processing by-product (SPB) compost provides the important macro and 

micro nutrients in addition to that it also provides growth promoting 

substances like hormones, vitamins and organic acids (16). Sharma and 

Sharma (42) reported that SPB compost prepared different materials to 

provide variety of nutrients and its conjunctive use with urea markedly 

improved the sugarcane yield. Likewise in other studies the use of filter cakes 

and press mud made compost markedly increased the nutrient holding 

capacity of soils (35, 48). 
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Application of organic fertilizers was found beneficial for soil health and crops 
yield (4, 20), but organic wastes and chemical fertilizers in integration proved 
as more rewarding (3, 5, 22). Khanam et al. (22) obtained significantly higher 
sugarcane yield (170.33 t/ha) when nutrients were applied with 50 percent N 
through press mud and 50 percent NPK through fertilizers + bio fertilizers. 
Integrative use of inorganic and organic nutrients not only enhanced growth, 
yield, and quality but also improved the nutrient uptake for sustainable crop 
production (45). Twenty percent increase in maize yield with synergistic use 
of nitrogen sources (FYM and chemical fertilizer at 25:75 N ratio) and 
integrated nutrient management strategy makes the system economically 
incentive based (40). Similarly, compost and manures in combination with 
inorganic fertilizers improved the soil as conflicting to heavy fertilizer doses 
alone or more application of crop residues (6). The combined application of 
½ N from urea + ½ N from farmyard manure alongwith bio microbes 
performed better for wheat production (29).   

 
Keeping in view the above scenario this study was planned to evaluate 
effects of sugarcane processing by-product (SPB) compost supplements with 
inorganic fertilizer on the growth, yield and quality of spring planted 
sugarcane. 

 
MATERIALS AND METHODS 

 
This study was conducted at Research Farm, Shakarganj Sugar Research 

Institute, Shakarganj Mills Limited, Jhang, Pakistan during the year 2013-14 

and 2014-15. Sugarcane variety S2003-US-114 (CPF 248) was sown as 

medium of the trial. System of layout was randomized complete block design 

(RCBD) with three replications. The crop was planted on 25
th
 February 2013 

and 27
th
 February 2014. The net plot size was 4.9 m × 9 m with planting 

technique by making 1.20m apart trenches with the help of specially 

designed sugarcane ridger. Physic-chemical analysis of experimental soil 

was conducted before sowing and after harvest of the crop during both years 

of study. The experiment consisted of seven treatments: i.e. T1 = control      

(no compost + no NPK), T2 = compost alone (1124 kg/ha), T3 = NPK alone 

(168:112:112 kg/ha), T4 = compost (843 kg/ha) + NPK (42:28:28 kg/ha), T5 = 

compost (562 kg/ha) + NPK (84:56:56 kg/ha), T6 = compost (281 kg/ha) + 

NPK (126:84:84 kg/ha), T7 = compost (1124 kg/ha) + NPK (42:28:28 kg/ha). 

The leaf area index and leaf area duration were determined using standard 

method of Watson and total dry matter was determined using standard 



M. Nawaz et al.  

J. Agric. Res., 2016, 54(4) 

634 

method of Hunt (17). The quantitative parameters were recorded using the 

standard procedures. Number of tillers in each plot was counted at harvest. 

Stalk length of ten canes randomly selected was measured (cm) from bottom 

to apices at the time of harvest and then averaged. Number of internodes of 

ten randomly selected stripped canes was counted and then averaged. 

Length of all internodes of ten randomly selected stripped canes at harvest 

was measured (cm) and then averaged. At harvest diameter of ten randomly 

selected stripped canes from the base, middle and top was measured (cm) 

and averaged. All un-stripped canes (two trenches in each plot) were 

weighed (kg) before stripping and then transformed to tons per hectare. All 

stripped canes from two trenches in each experimental unit were weighed 

and transformed to tons per hectare. Harvest index (%) for each treatment 

was calculated using the method of Donalid and Hamblin, (13). The sugar 

recover (%) and total sugars (t/ha) were determined by the standard 

procedure of Spancer and Meade (46). The crop was harvested manually at 

its full physiological maturity in the month of March during both the years. All 

the crop husbandry practices were kept normal and uniform except 

treatments under study. Data regarding quantitative and qualitative 

characteristics were recorded and analyzed using Tukey’s HSD technique 

and treatments’ means was compared at 0.05 probability level. Specific 

computer software program were used for this purpose. 

 

RESULTS AND DISCUSSION 

 
Sugarcane Processing By-product compost supplemented with inorganic 

fertilizers application significantly affected the growth parameters of crop. All 

the treatments significantly affected the leaf area index except control. 

Maximum improvement for leaf area index was recorded for compost (1124 

kg/ha) + NPK (42:28:28 kg/ha) application during the both years of study 

(Fig. 1). However minimum improvement for leaf area index was recorded for 

no application of compost and NPK. Similarly the highest leaf area duration 

was recorded from compost (1124 kg/ha) + NPK (42:28:28 kg/ha) application 

however there was considerable difference recorded among treatment 

means in this regard (Fig 2). Maximum total dry matter rate was recorded 

from application of compost (1124 kg/ha) + NPK (42:28:28 kg/ha), however 

the lowest value of total dry matter was recorded from no application of 

compost and NPK (Fig 3).  
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Fig. 1. Influence of various inorganic fertilizers and compost levels on leaf area index 

of spring planted sugarcane. 
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Fig. 2. Influence of various inorganic fertilizers and compost levels on leaf area 

duration of spring planted sugarcane. 
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Fig. 3. Influence of various inorganic fertilizers and compost levels on total dry matter 

(g m
-2 

d
-1

) of spring planted sugarcane. 

 
Treatment means revealed that application of sugarcane processing by-
product compost and NPK markedly improved the quantitative traits of 
sugarcane crop during both the cane growing years (Table 1a & b). The 
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maximum plant height was observed where compost (1124 kg ha
-1

) + NPK 
(42:28:28 kg ha

-1
) were applied. Similarly the maximum number of tillers was 

recorded in compost (1124 kg/ha) + NPK as compare to other treatments. 
However the no application of compost and NPK (control) caused a marked 
reduction in number of tillers during the both years. Application of NPK and 
compost had significant effect on cane girth (Table 1a). The highest value of 
cane girth was recorded where compost alone at the rate of compost (1124 
kg/ha) + NPK (42:28:28 kg/ha) applied during the both years of study. The 
results indicate that no application of compost and NPK caused a substantial 
reduction in cane girth. The influence of compost and NPK application on 
number and length of internodes was found significant during the both years 
(Table 1a).  Higher number and length of internodes of canes were noted in 
those plots where compost (1124 kg ha

-1
) + NPK (42:28:28 kg ha

-1
) applied, 

however, the no application of compost and NPK caused a marked reduction 
in number and length of internodes.   

 
Table 1(a). Assessment of sugarcane processing by-product compost and NPK 

application on quantitative parameters of spring planted sugarcane. 

 
 

Treatments Plant height Number of tiller (m
-2

) Cane girth 

 2013-14 2014-15 2013-14 2014-15 2013-14 2014-15 

T1 247d 223d 7.00e 6.00d 3.86c 3.60bc 

T2 333bc 303bc 13.33bc 12.00bc 5.86ab 5.40ab 

T3 365a 347ab 14.67ab 13.67ab 5.74ab 5.60ab 

T4 304c 276c 11.00d 10.67c 5.34b 5.20b 

T5 345ab 320abc 13.67ab 12.33abc 5.60ab 5.66ab 

T6 331bc 301bc 13.00c 11.67bc 5.40ab 5.34ab 

T7 374a 351a 15.00a 14.67a 5.94a 5.80a 

HSD at P ≤ 0.05 32.03 46.33 1.480 2.372 0.558 0.566 

   Length of internodes No. of Internodes 

   2013-14 2014-15 2013-14 2014-15 

T1   9.19d 7.98e 15.67b 15.33b 

T2   11.84bc  11.65bc 19.33ab 18.33ab 

T3   12.64ab 12.14ab 20.67a 19.33a 

T4   11.29c 10.38d 18.00ab 18.00ab 

T5   12.07abc 12.12ab 20.00a 19.00a 

T6   11.79c 11.55c 19.00ab 17.67ab 

T7   12.78a 12.56a 21.00a 20.00a 

HSD at P ≤ 0.05   0.826 0.504 4.147 3.632 

T1 = Control (no compost + no NPK), T2 = Compost alone at 1124 kg ha
-1

, T3 = NPK alone at 
168:112:112 kg/ha, T4 = Compost (843 kg/ha) + NPK (42:28:28 kg/ha), T5 = Compost (562 
kg/ha) + NPK (84:56:56 kg/ha), T6 = Compost (281 kg/ha) + NPK (126:84:84 kg/ha),  T7 = 
Compost (1124 kg/ha) + NPK (42:28:28 kg/ha). 
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Application of NPK and compost significantly affected the cane top and trash 
weight (Table 1b). The maximum value of cane top and trash weight 
recorded with combined application of compost (1124 kg/ha) + NPK 
(42:28:28 kg/ha) during both the cane growing years. The results indicated 
that application of no compost and NPK application caused a substantial 
reduction in cane top and trash weight. Similarly the highest values of 
biological yield, striped cane yield and harvest index were achieved with the 
use of compost (1124 kg/ha) + NPK (42:28:28 kg/ha). A linear increment was 
found between these values and with increasing the rate of NPK and 
compost (Table 1b). These results are supported with previous findings of 
Bokhtiar and Sakurai (10). 
 
Table 1(b). Assessment of sugarcane processing by-product compost and NPK 

application on quantitative parameters of spring planted sugarcane 

 

Treatments Cane tops weight Cane trash weight Biological yield 

2013-14 2014-15 2013-14 2014-15 2013-14 2014-15 

T1 4.70e 3.67e 1.01d 0.92c 44.01d 38.27e 

T2 16.97b 16.26bc  3.92ab 3.67ab 116.87bc 111.11bc  

T3 18.55ab 18.60ab 4.37a 4.19a 136.01ab 129.46ab 

T4 12.54d 11.78d 2.62c 2.48b 94.86c 86.65d 

T5 17.71ab 17.17abc 4.10ab 4.00a 122.03ab 117.83abc 

T6 15.09c 14.63c 3.44bc 3.40ab 112.04bc 106.20c 

T7 19.13a 19.03a 4.40a 4.14a 141.61a 135.22a 

HSD at P ≤ 0.05 1.596 2.620 0.892 1.275 24.169 19.522 

Treatments   Stripped cane yield Harvest Index 

  2013-14 2014-15 2013-14 2014-15 

T1   34.40e 30.18d 78.29c 78.95c 

T2   96.75bc 91.40bc  82.80ab 82.30ab 

T3   112.90ab 107.20ab 83.03ab 83.05ab 

T4   77.07d 70.97c 81.15b 81.90b  

T5   101.26abc 97.70ab 82.99ab 82.80ab 

T6   92.00cd 87.22bc 82.09ab 82.22ab 

T7   118.90a 113.64a 83.90a 84.02a 

HSD at P ≤ 0.05   19.296 21.967 2.692 2.109 

T1 = Control (no compost + no NPK), T2 = Compost alone at 1124 kg/ha, T3 = NPK alone at 
168:112:112 kg/ha, T4 = Compost (843 kg/ha) + NPK (42:28:28 kg/ha), T5 = Compost (562 kg/ 
ha) + NPK (84:56:56 kg/ha), T6 = Compost (281 kg/ha) + NPK (126:84:84 kg/ha),  T7 = 
Compost (1124 kg/ha) + NPK (42:28:28 kg/ha) 

 
The combination of compost with chemical fertilizer enhanced the biomass 
and yield of both plant and ratoon crops (37, 39). Substantial increase in 
quantitative parameters like No. of millable canes, cane length (cm), weight 
per stripped cane (kg), un-stripped and stripped cane yield was recorded with 
the combined application of compost and NPK. Better cane yield by the 
application of compost and NPK primarily related to better cane length, 
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number of millanle canes. Pressmud can serve as a good source of organic 
manure (11) an alternate source of crop nutrients and soil ameliorates (33). 
Dry matter, cane and sugar yields increase with increasing nitrogen and 
pressmud cake rates (9).  All the facts under study, it can be suggested to 
practice and popularize the integrated nutrient management packages with 
nutrient recycling from available organic wastes and reduced chemical 
fertilizers for improving sugar productivity, generating higher income and 
sustaining soil health (31). Rana et al. (31) concluded that applying 
combination of N and P (120 kg/ha and 75 kg/ha respectively) is suitable for 
gaining maximum growth and yield of sunflower. 
 
Use of compost can be beneficial to improve organic matter status in soil 
because compost is rich source of nutrients with high organic matter content. 
Depletion of nutrients and poor organic matter contents of Pakistani soils can 
only be replenished by applying compost to these soils (36). The combination 
of compost with chemical fertilizer further enhanced the biomass and 
economic yield of both crops (plant and ratoon) (37, 39).Varied doses of multi 
nutrients considerably increased the number of millable canes from 3.94 to 
7.33

 
(43).  

 

Patel et al. (30) found that for securing higher yield and remuneration in rice-
sugarcane cropping sequence, application of 25% N through FYM + 25% N 
through poultry manure + 50% N through inorganic fertilizers gave net return 
and B:C ratio close to that obtained with 100% recommended fertilizers alone 
and improved the soil health in terms of positive nutrient balance. Kumar and 
Chand (24) found that application of NPK fertilizers increased the cane yield 
of plant and ratoon crops of sugarcane over N and P alone. Farm yard 
manure with N and ½ P, press-mud, pressmud compost with N and ½P, FYM 
+ N and P, green manure + N and P gave at par cane yields as full NPK 
fertilizers alone. Arif et al. (7) concluded that combined application of organic 
manures and inorganic fertilizers improve the growth and yield of rice. 
Application of poultry manure @ 10t/ha in combination with 50% of 
recommended dose of fertilizer increased grain yield of rice by 32%. Thus 
use of organic manures and inorganic fertilizers should be included in 
integrated crop management for sustainable agriculture.  
 
Application of compost and NPK markedly improved the qualitative traits as 
compare to control (Table 2). Although results do not considerably varied 
among different treatments, however, the application of compost (1124 kg/ 
ha) + NPK (42:28:28 kg/ha) markedly improved the sugar recovery and total 
sugars yield as compare other treatments (Table 2). Similarly the no 
application of  NPK  and  compost  markedly declined the sugar recovery and 
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Table 2. Assessment of sugarcane processing by-product compost and NPK 

application on qualitative parameters of spring planted sugarcane. 

 

Treatments Sugar recovery (%) Total sugar yield (t/ha) 

 2013-14 2014-15 2013-14 2014-15 

T1 9.98b 9.39b 3.67c 3.00e 

T2 12.98a 11.68a 13.33ab 11.37c 

T3 13.15a 12.72a 15.73a 14.51ab 

T4 11.38ab 11.15ab 9.20b 8.42d 

T5 13.10a 12.38a 14.10a 12.80bc 

T6 12.54ab 11.25ab 12.23ab 10.43cd 

T7 13.18a 12.98a 16.77a 15.71a 

HSD at P ≤ 0.05 2.876 1.890 4.58 2.78 

T1 = Control (no
 
spent wash + no NPK), T2 = Spent wash (160 t/ha), T3 = NPK (168:112:112 

kg/ha), T4 = Spent wash (120 t/ha) + NPK (42:28:28 kg/ha), T5 = Spent wash (80 t/ha) + NPK 
(84:56:56 kg/ha), T6 = Spent wash (40 t/ha) + NPK (126:84:84 kg/ha), T7 = Spent wash (160 
t/ha

-1
) + NPK (42:28:28 kg/ha). 

 
total sugar yield. A linear increase in brix (%) and sucrose contents was 
observed with increase in the compost and NPK rate. Owing to genetic 
makeup of crop the increase in qualitative parameters might be due to better 
uptake, availability of nutrients and the improvement in soil characteristics 
like organic matter, CEC by the use of compost. Integration of 50% NPK 
amended with 50% organic compost markedly increased the growth yield and 
quality of many crops like sugarcane, sorghum, millet (34).   

 

CONCLUSION 

 
This study concludes that all combinations of SBP compost and NPK 
significantly improved growth, quality and yield of sugarcane. However, 
maximum improvement in growth, yield and quality was recorded in case of 
combined application of 1124 kg and 42-28-28kg NPK per hectare compost.  
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