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ABSTRACT 

           Sapota (Manilkara zapota (L.) P.Royen) cv. Kirthabarthi is a popular fruit crop and is cultivated in almost 
every part of India. Among the various factors determining the crop production, integrated nutrient management 
(INM) paves the way for sustainable horticulture. With this idea, an investigation was carried out with various 
treatments comprised of farmyard manure, vermicompost, recommended dose of fertilizers (RDF) and effective 
microorganisms (EM) along with a control. The results revealed that the application of vermicompost @ 12.5 kg 
tree

-1
 + RDF (1000 g N + 1000 g P + 1500 g K tree

-1
) + EM (1:250 dilution) had recorded the maximum positive 

response with regard to the quality characters in both peak season I and II viz., total soluble solids (TSS) (19.86 

⁰B and 19.80 ⁰B ), ascorbic acid (2.85 mg/100 g and 2.69 mg/100 g), total sugar  (18.35 % and 18.19 %), 
reducing sugar (13.10 % and 13.02 %) and non-reducing sugar (5.25 % and 5.17 %) and the minimum values 
for acidity (0.18 % and 0.16 %). This was closely followed by the treatment which received 50 kg FYM tree

-1 
+ 

RDF + EM. The lowest values of total soluble solids, ascorbic acid content, total sugar, reducing sugar, non-
reducing sugar and the maximum values for acidity were recorded under control. In general higher values of 
these parameters were recorded in the peak season I. 
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INTRODUCTION 
  
       Sapota (Manilkara zapota (L.) P.Royen) cv. 
Kirthabarthi is a popular fruit crop and is 
cultivated in almost every part of India. 
Cultivation of sapota is highly suited to humid 
tropical climate. Therefore, it is mainly cultivated 
in coastal regions of India. It is commercially 
grown in states like Maharashtra, Gujarat, 
Karnataka, Andhra Pradesh, Tamilnadu and 
West Bengal. The area under sapota is fast 
expanding in India every year. It occupies an 
estimated area of 1, 06,490 hectares with an 
annual production of 13, 39, 010 metric tonnes in 
India. Among the various states in India, 
Karnataka ranks first in area (29,950 ha) and 
production (3, 72, 130 metric tonnes). Tamil 
Nadu ranks fifth in area (6,740 ha) and third in 
production (2, 37, 540 metric tonnes). The 
importance of sapota as a fruit crop has been 
long recognized due to its high nutritional value 
and medicinal properties. Among the various 
factors determining the crop production, soil 
nutrient status plays a vital role (Kumar et al. 
2016). There is a need to maintain high nutrient 
status in soil for satisfactory crop growth, yield 

and quality. In this context, integrated nutrient 
management (INM) paves the way for 
sustainable horticulture. The basic principle of 
INM lies in maintenance of soil fertility through 
judicious combination of organic manures and 
inorganic fertilizers. Different organic and 
inorganic inputs viz., vermicompost, farm yard 
manure (FYM), effective microorganisms (EM) 
and recommended dose of fertilizers (RDF) are 
reported to be very effective to improve the 
growth, yield and quality characters of many 
crops (Singh et al. 2016). From the standpoint of 
crop yield and quality, nutrient supply from the 
both organic and inorganic sources is important. 
The INM help to restore and sustain soil fertility 
and crop productivity. It may also help to check 
the emerging deficiency of nutrients other than 
N, P and K. With the above facts in mind, the 
present investigation has been made to study 
the influence of integrated nutrient management 
on quality characters of sapota.  
 
MATERIAL AND METHODS  
 

The present study was carried out during 
the year 2016-2017. The experiment was 
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conducted in the orchard, Department of 
Horticulture, Faculty of Agriculture, Annamalai 
University, Annamalai Nagar. The study was 
initiated in a twenty year old sapota orchard of 
cv. Kirthabarthi under normal planting density (8 
m x 8 m). The experiment was laid out in 
randomized block design with eight treatments 
comprising various combinations of FYM, 
vermicompost, RDF and EM with three 
replications. The treatments were T1 - Control, T2 
- FYM @ 50 kg tree-1, T3 - Vermicompost @ 12.5 
kg tree-1, T4 - RDF (1000 g N + 1000 g P + 1500 
g K tree-1), T5 - FYM+ RDF, T6 - Vermicompost + 
RDF, T7 - FYM+ RDF+ EM and T8 - 
Vermicompost + RDF+ EM. The FYM and 
vermicompost were applied as basal to the trees 
according to the treatment schedule. The 
recommended dose of fertilizers for sapota in 
Tamil Nadu is 1000 g N + 1000 g P + 1500 g K 
tree-1 which was prepared and applied in two 
splits in July and February as a basal dose. Ten 
fruits were taken in each treatment for recording 
the quality related characters viz., TSS (by hand 
refractrometer), acidity and ascorbic acid 
(A.O.A.C method, 1960) total sugar (Ranganna 
1977), reducing sugar (Somogyi 1952) and non 
reducing sugar (by subtracting the percentage of 
reducing sugars from the total sugars). Standard 
plant protection measures were done as and 

when necessary. Uniform cultural practices were 
adopted for all the trees. The data recorded 
during the investigation were statistically 
analyzed following the standard procedures 
given by Panse and Sukhatme (1978) and using 
AGRISTAT software in a personal computer. 

 
RESULTS AND DISCUSSION  
 

Increasing trend in the yield was noticed 
in the present investigation when RDF was 
applied along with various organics viz., 
vermicompost, FYM and EM in comparison to 
control. The trees which received the application 
of RDF plus vermicompost @ 12.5 kg tree-1 plus 
EM had recorded the maximum fruit yield tree-1 
(Table 1). Application of vermicompost provided 
adequate supply of macro and micronutrients to 
the metabolic activities of plants. Indirectly it 
increases the photosynthetic activities of plants 
and ultimately increased the yield. Organic 
manures and biofertilizers have direct role in 
nitrogen fixation, production of phytohormones 
like substances and increased uptake of 
nutrients hence quality improvement reflected in 
fruit character. These observations are in 
agreement with the findings of Madhavi et al. 
(2008) in mango and Patel et al. (2010) in 
sapota. 

 

Table 1:  Effect of integrated nutrient management on yield, TSS, acidity and ascorbic acid content in 
sapota 

 

Treatments 

Yield tree
-1

 (kg) TSS (⁰Brix) Acidity (%) 
Ascorbic acid 
(mg/100 g) 

Peak 
season I 

Peak 
season II 

Peak 
season I 

Peak 
season II 

Peak 
season I 

Peak 
season II 

Peak 
season I 

Peak 
season II 

T1- Control 30.52 26.31 17.95 17.86 0.31 0.30 2.06 2.04 
T2- FYM @ 50 kg tree

-1
 38.96 34.31 18.80 18.72 0.27 0.25 2.14 2.10 

T3-Vermicompost@12.5 kg tree
-1

 39.11 34.34 18.83 18.76 0.26 0.24 2.18 2.12 
T4- RDF (1000 g N + 1000 g P + 
1500 g K tree

-1
) 

46.30 41.21 18.96 18.90 0.24 0.23 2.53 2.36 

T5- FYM+ RDF 53.33 48.23 19,00 18.96 0.22 0.21 2.67 2.43 
T6- Vermicompost + RDF 61.37 56.32 19.51 19.46 0.21 0.20 2.75 2.54 
T7- FYM + RDF + EM 61.58 56.36 19.53 19.49 0.20 0.19 2.78 2.56 
T8-Vermicompost+RDF+EM 70.04 64.27 19.86 19.80 0.18 0.16 2.85 2.69 
SEd 1.45 1.42 0.04 0.02 - - - - 
CD (p=0.05) 3.10 3.04 0.08 0.05 NS NS NS NS 
 

In any fruit crop, the quality of the 
produce is very important and it determines the 
marketing price. Quality and sustainability of a 
fruit for consumption in a crop like sapota is 
judged based on the total soluble solids and total 
sugars content. In the present study, these 

quality attributes were significantly influenced by 
the application RDF plus organic manures along 
with EM. It can be observed from the data (Table 
1 and 2) that the application of vermicompost @ 
12.5 kg tree-1+ RDF (1000 g N + 1000 g P + 
1500 g K tree-1) + EM (1:250 dilution), had 
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recorded the maximum total soluble solids (TSS) 

(19.86 ⁰B and 19.80 ⁰B  for first and second 
season respectively). The minimum values for 
acidity, 0.18 % and 0.16 % for first and second 
season respectively were recorded with this 
treatment (T8). Ascorbic acid (2.85 and 2.69 
mg/100g  for first and second season 
respectively), total sugar (18.35 % and 18.19 % 
for first and second season respectively), 
reducing sugar (13.10 % and 13.02 % for first 
and second season respectively) and non-

reducing sugar content (5.25 % and 5.17 %  for 
first and  second season respectively) were 
maximum with vermicompost + RDF + EM (T8).  
This was followed by the treatment T7 (FYM @ 
50 kg tree-1+ RDF + EM 1:250 dilution). The 
treatment T7 was found to be on par with the 
treatment T6 with respect to these quality 
parameters of sapota fruits. The lowest values 
except acidity were obtained in control 
treatment.  

 

Table 2:  Effect of integrated nutrient management on sugar content in sapota   
 

Treatments Total sugar (%) Reducing sugar (%) Non- reducing sugar (%) 

Peak 
season I 

Peak 
season II 

Peak 
season I 

Peak 
season II 

Peak 
season I 

Peak 
season II 

T1- Control 13.27 13.11 9.31 9.16 3.96 3.95 
T2- FYM @ 50 kg tree

-1
 14.53 14.27 10.42 10.21 4.11 4.06 

T3- Vermicompost @ 12.5 kg tree
-1

 14.58 14.31 10.46 10.24 4.12 4.07 
T4- RDF (1000 g N + 1000 g P + 1500 g 
K tree

-1
) 

15.56 15.34 11.34 11.22 4.22 4.12 

T5- FYM+ RDF 16.22 16.08 11.63 11.54 4.59 4.54 
T6- Vermicompost + RDF 17.31 17.14 12.18 12.09 5.14 5.05 
T7- FYM + RDF + EM 17.36 17.15 12.22 12.12 5.13 5.03 
T8- Vermicompost + RDF + EM 18.35 18.19 13.10 13.02 5.25 5.17 
SEd 0.30 0.30 0.13 0.15 - - 
CD (p=0.05) 0.61 0.60 0.26 0.30 - - 
 

The organic amendments increased the 
availability of nutrients, improve the soil aeration 
(Prakash et al., 2010) and the quality 
improvement in fruits may be due to proper 
supply of nutrients and induction of growth 
hormones, which stimulated cell division, cell 
elongation, increase in number and weight of the 
fruits, better root development and better 
translocation of water uptake and deposition of 
nutrients. This may be attributed to the improved 
fertilizer use efficiency with the application of 
organic and inorganic sources of nutrients apart 
from nutrient supply and availability (Kumar et 
al., 2016). The results of the present study are 
similar to the findings of Ram and Nagar (2003) 
who reported that maximum TSS, titrable acidity 
and ascorbic acid was obtained from 
vermicompost applied plants in guava. Athani 
and Hulamani (2000) also stated that plants 
treated with vermicompost gave higher TSS, 
titrable acidity and ascorbic acid in banana. 

Shirol et al., (2003) reported highest reducing 
sugars in the fruits of sapota with application of 
vermicompost to plants. These results are in 
accordance with the findings of Mahendra et al., 
(2009) in ber. Improvements in fruit quality due 
to EM inoculation were reported by 
Kamalakannan and Ganesan (2013), 
Thangamuniyandi and Kamalakannan (2016) 
and Tripathi et al. (2010). 

It may be concluded from the present 
study that fruit quality in sapota can be increased 
significantly with application of vermicompost @ 
12.5 Kg tree-1+ RDF (1000 g N + 1000 g P + 
1500 g K tree-1) + EM (1:250 dilution).  
 
ACKNOWLEDGEMENT 
 

The authors gratefully acknowledge the 
authorities of Annamalai University for providing 
necessary facilities requisite for completion of 
the experiment and encouragement. 

 

REFERENCES 
 

A.O.A.C.1960.Official methods of analysis. 
Association of Official Agricultural 
Chemists. Washington. D.C. 

Athani, S.I.,and Hulamani. N.C. (2000) Effect of 
vermicompost on fruit and yield and 
quality of banana cv. Rajapuri.  



 
 

  SHEIK, ROOHI TASLEEMA, S. KAMALAKANNAN, R. RAJESWARI and R. SUDHAGAR 70 

 
 Karnataka Journal of Agricultural 

Sciences 13 (4): 942-946. 
Kamalakannan.S and Ganesan, S. (2013) 

Influence of organic manures and 
effective microorganisms on quality of 
bhendi at Annamalainagar. In abstracts 
of “UGC SAP sponsored national 
seminar on Abiotiic stress and crop 
improvement, organized by Department 
of genetics and plant breeding, 
Annamalai university during 22th 

February,pp : 84 - 85.  
Kumar, N,. Attar, S.K and Patel S.N (2016) 

Effect of organic and inorganic sources of 
nitrogen on growth, yield and quality of 
mango. Annals of Plant and Soil 
Research 18(1): 29 - 32 

Madhavi, A., Maheswara V.P and Girwani. A. 
(2008) Integrated nutrient management 
in mango. The Orissa Journal of 
Horticulture 36 (1): 64-68. 

Mahendhra, H., Singh K., and Singh. J.K. (2009) 
Effect of integrated nutrient management 
on yield and quality of ber 
(Zizipus.mauritiana Lamk.) cv. Banarasi, 
Karnataka. Journal of Horticultur, 04: 47-
49. 

Panse, V.G., and Sukhatme. P.V. (1978) In: 
Statistical Method for Agricultural 
Workers. Indian Council of Agriculture 
Research, New Delhi.  

Patel, D.R. and Naik, A.G. (2010) Effect of pre-
harvest treatment of organic manures 
and inorganic fertilizers on post harvest 
shelf life of sapota cv. Kalipatti. Indian 
Journal of Horticulture. 67 (3): 381 -386. 

Prakash, S., Kumar A., and Singh R.P. (2010) 
Effect of vermicompost on the yield and 

quality of mango fruits. Progressive 
Agriculture 10 pp: 251-252. 

Ram, R.A., and Nagar. A.K. (2003) Effect of 
different organic treatments on yield and 
quality of guava cv. Allahabad safeda. In: 
Proceedings of Organic Farming in 
Horticulture for Sustainable Production, 
29-30 August, CISH, Lucknow, pp: 25-
26. 

Ranganna, S. (1977) Manual of analysis of fruit 
and vegetable products.  Megraw Tata 
Hill Pub. Co. Ltd., New Delhi. 7-94. 

Shirol, A.M., Kanamadi, V.C., and Thammaiah. 
N. (2003) Effect of organic fertilizers on 
growth and yield of sapota cv. Kalipatti. 
In: Proceedings of Organic Farming in 
Horticulture for Sustainable Production, 
29-30 August, CISH, Lucknow, p. 36. 

Singh, B.K., Pal,A.K.,. Singh, A.K  and Verma, A 
(2016) Impact of integrated nutrient 
management on vegetative growth and 
yield of strawberry. Annals of Plant and 
Soil Research 18 (1): 43 – 46. 

Somogyi, N. 1952. Notes on sugar 
determination. The Journal of Biological 
Chemistry 200 : 145-154.    

Thangamuniyandi. M and Kamalakannan, S. 
(2016) Effect of integrated nutrient 
management on yield and quality 
characters in Ashgourd (Benincasa 
hispida Cogn.) Cv. Co-1. Advances in life 
sciences 5 (3): 985 – 989. 

Tripathi, V.K., Kumar, N., Shukla, H.S. and 
Mishra, A.N. (2010) Influence of 
Azotobacter, Azospirillum and PSB on 
growth, yield and quality of strawberry cv. 
chandler. Abst: National Symposium on 
Conservation Horticulture, March 21 – 
23, at Dehradun, pp: 198-199.  

 
 

 
 
 
 
 
 

 
 
 
 
 
 

  


