
International Journal of Engineering Science  and Computing, September 2016           2347                                                             http://ijesc.org/ 

          
ISSN XXXX XXXX © 2016 IJESC                                                                                                   
                                                       
 

 

Impact of Fertilizer Sources and Levels on the Available Soil 

Nutrients and Yield of Sugarcane 
R.P.Premalatha

1
, B. Bhakiyathu Saliha

2
 

Ph.D. Scholar, Department of So il Science and Agricultural Chemistry, Tamil Nadu Agricultural University, Coimbatore , India
1
 

Assistant Professor (SS&AC) Regional Research Station, Kovilangulam, Aruppukottai, Tamil Nadu, India
2
 

 

Abstract: 

A field experiment was conducted during 2014-2015 at Madurai West block of Madurai d istrict, Tamil Nadu, India, to study the effect  

of various sources and levels of fertilizers on soil nutrient status and yield of sugarcane crop. The treatments were imposed on a 

neutral, non saline sandy clay loam soil with medium status of organic carbon, available N and K and high status of available  P.  

Among the various sources and levels of fertilizers, the availab le nutrient status and yield was significantly h igher with the application 

100% recommended N and K along with 50% recommended P through 20:20:0 complex. The findings also revealed the scope of 

reducing 50 % P application in areas reporting high status of available P.  

 

Keywords: available nutrients, doses, fertilizer sources, Sugarcane, yield  

 

I.INTRODUCTION 

Sugarcane (Saccharum officinarum L.) is one of the important 

commercial crops grown on 4.5% of the total cropped area of 

the country. India ranks second in the world in sugarcane 

production, fifth in sugarcane area and 12
th

 in sugar recovery. 

In Tamil Nadu, sugarcane is cultivated in 3.82 lakh ha with the 

total production of 35.19 Mt of cane and productivity of 92.12 

t/ha.  An average crop of sugarcane yielding 100 t/ha removes 

208  kg of N, 53 kg of P, 280 kg of K, 30 kg of sulphur, 3.4 kg  

of iron, 1.2 kg of manganese, 0.6 kg of copper from the soil 

(Directorate of sugarcane development, 2013).  Despite India’s 

large area under sugarcane cultivation, sugarcane yields have 

been unimpressive and during the last 10 years, sugarcane 

production has been fluctuating between 233 and 355 million 

tonnes (Pandian et al., 2014). The productivity of the cane in 

Tamil Nadu declined from 103.37 t ha
-1

 (2011-2012) to 92.12 t 

ha
-1

 (2012-2013). The wide variat ion in soil fert ility is a major 

limitat ion in reach ing higher yield goals which can be improved 

by balancing N, P, K, S and micronutrients (Singh et al., 2008). 

But improper or imbalanced use of fertilizers is the major 

bottleneck to achieve higher production. Although fertilizer 

consumption is increasing quantitatively, the corresponding 

yield increase per unit of nutrient input has substantially  

dimin ished compared to previous years  thus leading to a 

perceived ineffectiveness of fertilizer. Optimum use of mineral 

nutrients (fertilizers) by crops is essential for sustainable 

agricultural production. The objective of this research was to 

determine the effect of various sources and levels of fertilizers 

on soil nutrient status at different growth stages of sugarcane 

and cane yield. 

II.MATERIALS AND METHODS 

The present investigation was conducted in Manjampatti village 

of Madurai West block of Madurai district, Tamil Nadu, India, 

with sugarcane (var. CO 86032) as test crop during 2014-2015 

to study the effect of various sources and levels of fertilizers on 

the soil availab le nutrients and yield. The experimental site is 

located at 10
o
02' North latitude and 78

o
10' East longitude and 

179 m above MSL. The soil of the experimental field belongs 

to Palaviduthi series, sandy loam in texture containing 56.5,  

25.0  and 18.4% sand, silt and clay respectively with pH of 7.39 

and comes under the taxonomical class of Typic Haplustalf. 

The soil had medium available N (320 kg ha
-1

) and K (209 

kg/ha) and high availab le P (53.4 kg ha
-1

). Farm Yard Manure 

was applied @ 12.5 t ha
-1

 before planting of sugarcane crop for 

all treatments except control (T1). P fertilizers were applied as 

basal dose. Nitrogen and potassium fertilizers were g iven as 

basal and in three splits  on 30
th

, 60
th

 and 90
th 

day after planting. 

FeSO4 @ 100 kg and ZnSO4 @ 37.5 kg ha
-1

were applied 

basally for all the treatments except T1 (Control). The field  

experiment was laid out in a Randomised Block Design (RBD) 

with three replications and 7 treatments including T1 (Control), 

T2 (Farmers fertilizer practice- 300:75:150 kg N: P2O5: K2O ha
-

1
),  T3 (Recommended Dose of Fertilizers as per TNAU Crop 

Production Guide- 300:100:200 kg N: P2O5: K2O ha
-1

), T4 

(100% N + 75% P2O5+ 100% K2O (20:20:0)), T5 (100% N + 

50% P2O5+ 100% K2O (20:20:0)), T6 (125% N +75% P2O5+ 

125% K2O (15:15:15)) and T7 (125% N +50% P2O5+ 125% 

K2O (15:15:15)). For treatments T2 and T3, the sources of 

fertilizers were Urea, Single super phosphate and Muriate of 

potash (MOP), whereas T4, T5, T6 and T7 includes both 

complex and straight fertilizers. The soil samples were 

collected at tillering, grand growth phase and post harvest stage 

and analyzed for available nutrients. The available nutrients 

viz., nitrogen, phosphorus, potassium, exchangeable calcium & 

magnesium and sulphur were estimated in the laboratory as per 

the procedure outlined by Subbiah and Asija (1956), Olsen et 

al. (1954), Stanford and English (1949), Jackson (1973) and 

Williams and Steinberg’s (1959) respectively. The data 

obtained from the experiment was statistically  analysed through 

analysis of variance as suggested by Panse and Sukhatme 

(1967).   
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III.RES ULTS AND DISCUSS ION  

Available N 

The highest availability of KMnO4-N (357.4 kg ha
-1

) was 

recorded at tillering phase of sugarcane which gradually  

declined towards post harvest stage (269.7 kg ha
-1

) as presented 

in Table 1. The init ial peak content of available N followed by 

a decline in the soil might be due to better utilization of N by 

the crop in the early growth stages. Among the treatments, 

100% recommended N and 50% recommended P through 

20:20:0 complex and 100% recommended K through MOP 

recorded the maximum soil available N status, which may be 

due to the better solubility (800g / l) of the fertilizer source 

comprising both forms of N viz., ammoniacal- N (11.0%) and 

nitrate- N (9.0%) facilitating steady release of nutrients 

coinciding at various growth stages of the crop, thus enhancing 

the soil available N status compared to other nutrient sources. 

This is in conformity with the findings of Yawalkar et al. 

(2008) who reported both forms of N (NH4- N and NO3-N) in  

complex fertilizers.  

Table1. Influence of various sources and levels of fertilizers 

on soil available N 

Treatments Available N 

(kg ha
-1

) 

T GGP PHS 

T1 285 253 231 

T2 336 289 246 

T3 342 292 249 

T4 376 329 285 

T5 414 364 316 

T6 348 304 260 

T7 401 346 301 

Mean 357.4 311.0 269.7 

SEd 7.80 7.14 6.32 

CD (P=0.05) 16.99 15.56 13.78 

 

T- Tillering, GGP- Grand Growth Phase and PHS- Post 

Harvest Stage 

 

In addition, regular addition of 12.5 t ha
-1

 of FYM might have 

contributed to increase in organic matter and thereby to soil 

available N. However, the lowest N- status was recorded in 

control which might be due to the exhaustion of native soil N 

and thus it is inferred that regular application of soil test based 

N is essential for proper growth and development of the crop.  

 

Available P 

 

 Phosphorus is essential for the development of root tips, 

internodes and leaf spindles. Although P is not a component of 

chlorophyll, it is essential for chlorophyll synthesis. The soil 

available P status was maximum (44.1 kg ha
-1

) at tillering phase 

of sugarcane which declined gradually towards the post harvest 

stage (36.6 kg ha
-1

) as given in Table 2. The decrease in soil 

available P status as the crop growth advances might be due to 

P uptake by the crop for its root development in initial growth 

phases.  

 

Table2. Influence of various sources and levels of fertilizers 

on soil available  P 

Treatments Available  P (kg ha
-1

) 

T  GGP PHS 

T1 30.1 28.0 24.8 

T2 34.0 31.2 28.3 

T3 40.8 38.0 35.5 

T4 48.2 44.0 40.0 

T5 60.0 54.3 48.7 

T6 45.0 41.1 37.2 

T7 50.9 46.0 42.0 

Mean 44.1 40.4 36.6 

SEd 1.29 1.02 0.93 

CD (P=0.05) 2.82 2.22 2.03 

 

T- Tillering, GGP- Grand Growth Phase and PHS- Post 

Harvest Stage 

 

Among the treatments, 100% recommended N and 50% 

recommended P through 20:20:0 complex and 100% K through 

MOP recorded the maximum soil available P status, which 

might be due to the presence of water soluble P2O5 (12.0%) and 

citrate soluble P2O5 (8.0%) facilitating the availability of P at 

tillering and grand growth phases of sugarcane respectively, 

thus enhancing the soil available P status compared to other 

fertilizer sources. In addition, organic anions formed during the 

decomposition of organic inputs (FYM) can compete with P for 

the same sorption sites and might have increased the P 

availability in the soil as recorded by Reddy et al., 1999. 

Available K  

 

Potassium is essential for translocation of sugars, water use 

efficiency, reduction in lodging and cold tolerance (Marschner, 

1995). It acts as a specific activator of the enzyme invertase in 

the synthesis of sucrose in sugarcane crop (Singh et al., 2009). 

The mean maximum availab ility of soil K (240.7 kg ha
-1

) was 

observed at tillering phase of sugarcane which declined 

conspicuously towards the post harvest stage (165.1 kg ha
-1

) as 

presented in Table 3. Sugarcane, being a heavy feeder of 

nutrients demands huge K for translocation of sugars at grand 

growth phase thus reducing the soil availab le K status at later 

crop growth phases. This result is in conformity with the 

findings of Jeyaraman and Alagudurai (2003). Kumar et al. 

(2003) also attributed the less availability of soil K at harvest 

stage to K uptake by the crop. Among the treatments, 100% 

recommended N and 50% recommended P through 20:20:0 

complex along with 100% recommended K through MOP 

recorded the maximum soil available K status . This might be 

due to the water soluble K2O (60%) present in MOP aided by 

the release of N and P through 20:20:0 complex facilitating the 

increase in soil available K status. However, the lowest soil 

available K status was recorded in control which might be due 

to the depletion of native nutrient source indicating that 

supplementation of K is essential for the proper growth and 

development of sugarcane crop. 
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Table3. Influence of various sources and levels of fertilizers 

on soil available K 

Treatments Available K (kg ha
-1

) 

T GGP PHS 

T1 204 174 142 

T2 227 185 152 

T3 230 189 156 

T4 251 209 175 

T5 276 227 191 

T6 235 194 161 

T7 262 214 179 

Mean 240.7 198.9 165.1 

SEd 6.04 4.86 3.92 

CD (P=0.05) 13.16 10.58 8.55 

T- Tillering, GGP- Grand Growth Phase and PHS- Post 

Harvest Stage 

Exchangeable Ca 

Calcium is essential for continuous cell division and involved 

in nitrogen metabolis m. Apart from this, calcium is needed for 

the lignification of cellwalls. The exchangeable Ca content of 

the soil was maximum (4.34 cmol (p
+
) kg

-1
) at t illering phase of 

sugarcane which declined gradually towards the post harvest 

stage (3.91 cmol (p
+
) kg

-1
) as stated in Table 4.  The decline in  

exchangeable Ca content during the crop growth might be due 

to Ca uptake by the crop for the lignificat ion of the stalk at 

latter phases. This is in agreement with the findings of 

Hartemink (1998) and Shamim et al. (2009). Among the 

treatments, 100% recommended N and 50% recommended P 

through 20:20:0 complex along with 100% recommended K 

through MOP recorded the maximum soil exchangeable Ca 

content which might be due to the ideal soil react ion that 

favours the maximum exchangeable Ca content. In addition, 

increase in the N availability might have improved the 

exchangeable Ca content.  It was observed that the plots 

fertilized with 50% recommended dose of P through 20:20:0 

complex recorded the maximum exchangeable Ca content (5.13 

cmol (p
+
) kg

-1
) compared to 75% recommended dose of P 

through 20:20:0 complex (4.65 cmol (p
+
)   kg

-1
). Application of 

P fertilizer over and above in the soils of h igh P status have 

much scope of forming insoluble complexes (Calcium 

phosphates) thus reducing the exchangeable Ca content in soil 

(Tisdale and Nelson, 1975).  

 

Table4.Influence of various sources and levels of fertilizers 

on soil exchangeable Ca   

T- Tillering, GGP- Grand Growth Phase and PHS- Post 

Harvest Stage 

Exchangeable Mg  

Magnesium is a key element of chlorophyll production and 

supports plant growth through enzyme activation and acting as 

a phosphorous carrier, aiding in the plant’s ability to take up 

phosphorus.  The exchangeable Mg content of the soil was 

maximum (3.22 cmol (p
+
) kg

-1
) at tillering phase of sugarcane 

which declined gradually towards the post harvest stage (2.74 

cmol (p
+
) kg

-1
) (Table 5). The decline in exchangeable Mg 

content during the crop growth might be due to the crop uptake 

for the chlorophyll format ion in sugarcane. This is in agreement 

with the findings of Hartemink (1998) who reported a decline 

in exchangeable Mg in the sugarcane growing soils of New 

Guinea. Among the treatments, 100% recommended N and 

50% recommended P through 20:20:0 complex along with 

100% K through MOP recorded significantly higher so il 

exchangeable Mg content which might be due to the presence 

of magnesium as MgO (150 ppm) in the complex fertilizer 

source. In addition, application of organic source as FYM 

might have also increased the availability of magnesium on 

exchangeable complex of the soil. Th is is in conformity with 

the findings of Singh et al. (2008). Absence of Mg in other 

fertilizer sources such as DAP did not significantly  influence 

the available magnesium content in soil (Yawalkar et al., 

2008). 

Table5. Influence of various sources and levels of fertilizers 

on soil exchangeable Mg  

 

 

 

 

 

 

 

 

 

 

T- Tillering, GGP- Grand Growth Phase and PHS- Post 

Harvest Stage 

Available S  

Sulphur is essential for synthesis of amino acids, protein and 

vitamins in sugarcane and it increases the juice quality and cane 

yield (Calcino et al., 2000). The mean maximum available 

sulphur (0.15% CaCl2- S) content of 19.0 mg kg
-1

 was recorded 

in tillering phase which declined gradually at post harvest stage 

(16.9 mg    kg
-1

) as furn ished in Table 6. The in itial peak 

content of available S fo llowed by a decline in  the soil might be 

due to utilization of S by the sucrose synthesizing enzyme. In  

addition, the organic anions (humate) formed  during the 

decomposition of the organic inputs (FYM) compete for the 

same exchangeable sites and makes sulphur available to the 

Treatments Exchangeable Ca 

(cmol (p
+
)kg

-1
) 

T GGP PHS 

T1 3.11 2.93 2.82 

T2 3.35 3.12 3.02 

T3 4.30 4.11 4.00 

T4 4.71 4.53 4.18 

T5 5.50 5.11 4.78 

T6 4.51 4.33 4.11 

T7 4.91 4.60 4.43 

Mean 4.34 4.11 3.91 

SEd 0.10 0.09 0.07 

CD  

(P=0.05) 
0.21 0.20 0.19 

Treatments Exchangeable Mg  

(cmol (p
+
)kg

-1
) 

T GGP PHS 

T1 2.42 2.21 2.01 

T2 2.71 2.53 2.30 

T3 3.01 2.97 2.71 

T4 3.53 3.26 2.94 

T5 3.95 3.54 3.30 

T6 3.32 3.14 2.82 

T7 3.60 3.31 3.11 

Mean 3.22 2.99 2.74 

SEd 0.07 0.06 0.05 

CD  

(P=0.05) 
0.17 0.15 0.13 
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plants as indicated by earlier reports of Yang et al. (2010) who 

observed a positive relat ion between organic carbon and 

available S. Among the treatments, 100% recommended N and 

50% recommended P through 20:20:0 complex along with 

100% K through MOP recorded significantly maximum soil 

available S content. This might be due to the fact that the 

presence of S in the form of sulphate (1.8%) in  the complex 

source contributed to the available S pool in the soil. The 

control plots that did not receive any fertilizer sources recorded 

the lowest availability of S. 

Table6. Influence of various sources and levels of fertilizers 

on soil available S 

 

 

 

 

 

 

 

 

T- Tillering, GGP- Grand Growth Phase and PHS- Post 

Harvest Stage 

Cane yield 

The cane yield is mainly a function of supply of nutrients from 

the soil in adequate quantities and their timely utilization in  

metabolic process, resulting in buildup of sugarcane (Snehal 

Joshi and Pawar, 2005). The cane yield ranged between 70.2 t  

ha
-1

 and 149.3t ha
-1

 in control and treatment respectively. The 

effect of various sources and levels of fert ilizers on cane yield  

was highly significant (Table 7). Applicat ion of 100% N and 

50% P as 20:20:0 complex and 100% K as MOP (T5) excelled 

the other sources and levels of nutrients by recording 

significantly highest cane yield of 149.3 t   ha
-1
 which was 61 

per cent higher compared to farmers fertilizer practice (T2). 

This might be due to complex fert ilizers, which supply 

nutrients for longer period as they contains ammoniacal and 

nitrate-N, water soluble and citrate soluble P2O5 and secondary 

nutrients like Mg and S which help  in better uptake of  other 

nutrients.  

 

Table7.Influence of various sources and levels of fertilizers 

on cane yield 

Treatments 
Cane yield 

(t ha
-1

) 

T1 70.2 

T2 93.0 

T3 104.9 

T4 118.5 

T5 149.3 

T6 110.3 

T7 135.7 

Mean 111.7 

SEd 2.50 

CD (P=0.05) 5.45 

Application of 100% N and K in combination with 50 % 

recommended P was sufficient to explo it the potential yield, 

which might be due to the initial high P status of the 

experimental soil (53.4 kg ha
-1

). The present study is in 

consonance with the find ings of Vijay kumar and Verma (1999) 

who reported a linear relat ionship between soil available P and 

cane yield. The lowest cane yield of 70.2 t ha
-1

 was observed 

under T1 (Control). In addition, the higher cane yield with Zn 

application @ 35 kg ZnSO4 ha
-1

 might be due to the favourable 

effects of Zn on the biosynthesis of plant hormone IAA, which 

in turn increased the plant height, number of internodes and 

millab le canes as reported by Rohtash Kumar and Singh 

(1997). 

 

IV.CONCLUS ION 

The experimental results on the effect of various sources and 

levels of fertilizers shows that 100% recommended N and K 

along with 50% recommended P with the fertilizer source as 

20:20:0 complex improved the availability of nutrients  and 

cane yield.  Hence, it can be suggested that the farmers, whose 

soil test values continue to record higher status of available 

phosphorus can limit the application of phosphorus to 50% of 

the recommendation preferably through complex fertilizer 

sources for economic and efficient utilizat ion of the nutrients 

by the crop and thereby obtaining maximum cane yields 

compared to other levels and sources of fertilizers.  
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