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Abstract 
The experiment conducted during the year 2013-14 and 2014-15 with 21 treatments included 
combinations of organic and microbial sources of nutrients (Compost, Poultry manure, Vermicompost, 
FYM, Azotobacter and PSB) replicated thrice with 18 plants per replication in Randomized Block 
Design. Observations were recorded for fruit yield, quality and shelf life. In different combinations 
organic manure and biofertilizers the treatment T15 (Vermicompost + Poultry manure+ Azotobacter + 
PSB) registered earliest in flowering (40.68 days) and T17 (Vermicompost+ FYM + Azotobacter + PSB) 
highest number of flowers plant-1 (13.42). The maximum fruit weight (12.86 g), number of fruits plant-1 
(11.78) and yield (112.63 g plant-1) were recorded with plants treated with T15 (vermicompost+ Poultry 
manure +Azotobacter +PSB) and maximum shelf life (5.69 days), TSS (7.05 °B), Ascorbic acid (53.44 
mg/100 g of pulp), Acidity (0.64%), and pH (2.66) also found best in T15 (vermicompost+ Poultry 
manure +Azotobacter +PSB) followed by T18 (Poultry manure+ compost +Azotobacter + PSB) and T17 
(FYM+ vermicompost + Azotobator + PSB) respectively. However, the maximum cost: benefit ratio (1: 
3.69) was recorded in the T17 (Vermicompost+ FYM+ Azotobacter + PSB). The highest yield and best 
quality fruit were recorded in the combination of T15 (Vermicompost + Poultry manure+ PSB+ 
Azotobacter). 
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Introduction 
The modern cultivated strawberry (Fragaria X ananassa Duchesne) is one of the most 
delicious, refreshing and nutritious among soft fruits of the world. It is a monoecious octoploid 
hybrid of two largely dioecious octoploid species i.e. Fragaria chiloensis and Fragaria 
virginiana (Vaishnav at el., 2017) [7]. The fresh ripe fruits of strawberry are rich source of 
vitamins and minerals. Among vitamins it is a fairly good source of vitamin-A (60 IU) and 
vitamin-C (30-120 mg/100g of edible portion). It occupies on area of 2, 43, 907 ha with a total 
production 43, 66, 662 tones (FAO, 2010) [1]. It is cultivated to a limited extent is plains and 
sub mountainous areas of Himachal Pradesh, Uttarakhand, Uttar Pradesh, Maharashtra, 
Karnataka, Punjab, Haryana and Madhya Pradesh, wherever, irrigation facilities are available 
in India. 
Since fertilizers constitute a major costly production input, exploitation of yield potentiality of 
crops depend on how effectively and efficiently this input is managed. Moreover high fertility 
levels not only put a heavy financial burden to the basic system of production, on the other 
hand, the large scale use of only chemical fertilizers as a source of nutrients has less fertilizer 
use efficiency (Pandey et al., 2017) [8]. Fruit and vegetables have high toxic residues if 
chemical fertilizers, insecticides are spread on them to save them from pest attack and when 
human beings eat such fruits and vegetables they have serious health problems (Kumari at el., 
2015) [3]. Nitrogen, Phosphorus, Potassium are mobile nutrients, while the others have varying 
degree of mobility. K and P is costly nutrients and being used in huge quantity in India where 
few million tones is being imported annually to India (Kumari at el., 2017) [5-6-8-12]. Plants can 
absorb only 5% of food elements from the chemical fertilizers. The acidic and alkaline 
elements of the remaining chemical fertilizers react with soil and forms thick layers of rocks in 
the soil and leaves. This rocky layer makes the land infertile. Many of these fertilizers are 
acidic hence long term use increases the acidity of the soil which reduces the beneficial soil 
organisms thus degrades ecosystem and accelerate the process of soil erosion (Kumari at el., 
2016) [4].  
Most of the countries are using bio fertilizers to remove these problems Bio-fertilizers are 



 

~ 1179 ~ 

Journal of Pharmacognosy and Phytochemistry 

micro organisms that enrich the nutrients quality of soil. The 
main sources of bio fertilizers are bacteria, fungi and 
cynobacteria (blue green algae). Organic manures such as 
Farm yard manure and vermicompost is the excreta of 
earthworms, which is rich in humus and nutrients and provide 
a lot of advantage in association of microorganisms 
(Azotobacter, Azospirillum, PSB etc.) (Singh at el., 2017) [7-8-

12]. azotobacter dominant non-symbiotic nitrogen fixing 
heterotrophic bacterium found in Indian soils which come 
from the bio fertilizers to solve such problems as increased 
salinity of soil and chemical run off from the agricultural field 
(Kumari at el., 2015) [3]. Organic manure supplies food for 
microbes and makes soil porous, which is very favourable for 
the microbes. FYM is one of the traditional manure and is 
mostly readily available to the farmers. Many workers have 
been reported the integrated nutrient management work on 
agriculture crops Pandey et al., (2017) [8] on Dahlia, Kumari et 
al., (2015;2016;2017) on Paddy, Legumes and cole crops, 
Yadav et al., (2010) [16], Umar et al., (2009) [13], Singh et al., 
(2008) [11], Rana and Chandel (2003) [10], Zargar et al., (2008) 
[17], Umar et al., (2010) [14] Ahmad and Mohammad (2012) 
and Jitendra and Rao (2013) on strawberry. Yet it needs to 
combat this problem, use of organic manures and bio 
fertilizers are probably the best way to maintain a sustained 
fruit production pattern. Keeping above facts and findings this 
study aimed at best possible yield, quality, shelf life and 
economics cultivation of strawberry (Fragaria × ananassa 
Duch.) cv. Sweet Charlie. 
 
Materials and Methods 
The present investigation was carried out at the research farm 
of the Department of Horticulture, Sam Higginbottom 
University of Agriculture, Technology and Sciences, 
Allahabad, Uttar Pradesh, India during year 2013-14 and 
2014-15. The strawberry runners of uniform size were 
transplanted 2-5 cm depth at a spacing of 60×30 cm. in first 
week of November. Un-inoculated runners were transplanted 
first then the inoculated runners were planted. FYM, 
Compost, Vermicompost and Poultry Manure were applied in 
the concerned plots as per the treatment. NPK were applied in 
the control treatment. Slurry of 200 ml of the lignite based 
culture of PSB and Azotobacter were prepared in 15 L of 
water individually and combinations of both 100 ml 
Azotobacter and 100 ml PSB culture were prepared in 15 L of 
water. Four months old strawberry runners were dipped in the 
slurry for 30 min and then transplanted. The various 
combinations of organic manures and biofertilizers were: T0- 
Recommended dose of nutrients through chemical fertilizers, 
T1- compost, T2- Poultry Manure, T3- vermicompost, T4- 
FYM, T5- Vermicopost + Poultry manure, T6- Poultry 
manure + Compost, T7- FYM + Vermicompost, T8- Poultry 
manure + FYM, T9- Vermicompost + compost, T10- 
Compost + FYM, T11- Compost + Azotobacter + PSB, T12- 
Poultry Manure+ Azotobacter + PSB, T13- Vermicompost+ 
Azotobacter + PSB, T14- FYM+ Azotobacter + PSB, T15- 
vermicompost+ Poultry manure+ PSB+ Azotobacter, T16- 
Poultry manure + Compost+ Azotobacter + PSB, T17- FYM 
+ Vermicompost+ Azotobacter + PSB, T18- Poultry manure + 
FYM+ Azotobacter + PSB, T19- Vermicompost + compost+ 
Azotobacter + PSB, T20- Compost + FYM+ Azotobacter + 
PSB. Paddy straw mulch was applied after 60 days of 
planting. Mulch usually applied on the surface of soil to 
protect the fruit in the direct contact of soil. 
 
 

Results and Discussion 
Plants receiving T15 (Vermicompost + Poultry manure + 
Azotobacter + PSB) recorded highest average fruit weight of 
(12.26 g) which was found at par with T17 (FYM + 
Vermicompost+ Azotobacter + PSB) (12.23 g). However, 
plants treated with T0 (Recommended dose of nutrients 
through chemical fertilizers) exhibited least fruit weight (7.94 
g). Maximum fruit diameter (2.99 cm) was recorded in T15 
(Vermicompost + Poultry manure+ Azotobacter + PSB) 
which was significantly higher to other treatments but it was 
at par with T17 (FYM + Vermicompost +Azotobacter + PSB) 
(2.98 cm) and T18 (Poultry mnaure + FYM +Azotobacter + 
PSB) (2.94 cm). Least fruit diameter (2.42 cm) was obtained 
in T0 (Recommended dose of nutrients through chemical 
fertilizers). T15 (Vermicompost + Poultry manure 
+Azotobacter + PSB) recorded highest average fruit length of 
(5.25 cm) followed by T17 (FYM + Vermicompost + 
Azotobacter + PSB) (4.61 cm). However, plants treated with 
T0 (Recommended dose of nutrients through chemical 
fertilizers) exhibited least fruit length (3.06 cm). Maximum 
number of fruits plant-1 (11.78) was found in T15 
(Vermicompost + Poultry manure+ Azotobacter + PSB) 
which was significantly higher to other treatments but it was 
at par with T5 (Vermicompost + Poultry manure) (11.71) and 
T17 (Vermicompost+ FYM +Azotobacter +PSB) (11.70). 
Least number of fruits plant-1 (8.34) was obtained in T0 
(Recommended dose of nutrients through chemical 
fertilizers). Application of T15 (Vermicompost + Poultry 
manure +Azotobacter + PSB) gave significantly maximum 
total yield of fruit plant-1 (112.63 g) followed by T17 (FYM + 
Vermicompost +Azotobacter + PSB) (109.5 g) and T18 + 
(FYM + Poultry manure +Azotobacter + PSB) (105.4 g). 
However, the minimum yield of fruits per plant (51.61 g) was 
observed in plant receiving T0 (Recommended dose of 
nutrients through chemical fertilizers). The earliness may be 
due to optimum supply of plant nutrients and growth 
hormones in right amount during the entire crop period 
caused vigorously inducing the vegetative development of 
plant and ultimately more photosynthesis. Increase in fruit 
yield and its parameters may be due to increased in the 
number of leaves which worked as an efficient photosynthesis 
structure and produced high amount of carbohydrates in the 
plant system. More number of flowers, which resulted higher 
fruits per plant and fruit yield and their attributes, under 
present study due to capability of vermicompost and poultry 
manure in producing growth hormone, enzymes, antifungal 
and antibacterial compounds, which in turns enhanced 
marketable yield over other treatments. Similar findings also 
reported by (Pandey et al., 2017) [8] on Dahlia, (Kumari et al., 
2015;2016;2017) [3-4-5-6-8-12] on Paddy, Legumes and cole 
crops, Yadav et al., (2010) [16], Umar et al., (2009) [13], Singh 
et al., (2008) [11], Rana and Chandel (2003) [10], Zargar et al., 
(2008) [17], Umar et al., (2010) [14] Ahmad and Mohammad 
(2012) and Jitendra and Rao (2013) in strawberry. 
The total soluble solids, acidity, ascorbic acid and pH were 
significantly influenced by the organic nutrient application. 
The maximum total soluble solids (7.05 °B) and ascorbic acid 
(53.42 mg/100g of pulp) were recorded with treatment T15 
(Azotobacter + PSB + VC + PM) followed by total soluble 
solids ( 6.51°B) and ascorbic acid ( 52.86 mg/100g of pulp) 
with T17 (Azotobacter +PSB + VC+ FYM) respectively and 
while the minimum total soluble solids ( 5.31°B) and ascorbic 
acid ( 49.38 mg/100g of pulp) were observed in T0 
(Recommended dose of nutrients through chemical fertilizers) 
and minimum acidity (0.64 %) and pH (2.63) was found in 
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T15 (Vermicompost + Poultry manure + Azotobacter + PSB) 
followed by acidity (0.66%) and (0.66%) and pH (2.69) and 
(2.78) T17 (Vermicompost+ FYM + Azotobacter + PSB) and 
T5 (vermicompost + Poultry manure ) and maximum acidity 
(0.72%) and pH (3.90) in T0 (Recommended dose of nutrients 
through chemical fertilizers). Increased TSS and Ascorbic 
acid at higher levels of nitrogen might have resulted due to 
the fact that absorption of nitrogen may be exerted regulatory 
role as an important and during ripening of fruits the 
carbohydrate reserves of the roots and stem are drawn upon 
heavily by fruits which might have resulted into higher TSS 
and ascorbic acid in fruits. Increased TSS, Ascorbic acid in 
fruits and decreased acidity and pH are in agreement with the 
findings of Hamid et al. (2006) who reported that that 
application of P.S.B. on strawberry resulted increase in 
T.S.S., total sugar, ascorbic acid and juice percentage and 
Singh et al. (2008) [11] who reported that the effect of 
vermicompost on strawberry cv. ‘chandler’ and reported that 
fruit harvested from plant receiving vermicompost were 
farmer, TSS and ascorbic acid increases, acidity decreased 
and color more attractive. Poultry manure contains essential 
plant nutrients that play significant role in improving quality 
as reported by Prabakaran and Pichal (2003) [9]. 
Shelf life was significantly influenced by the integrated 

nutrient application. The maximum shelf life (5.69 days) was 
recorded with T15 (Vermicompost + Poultry manure 
+Azotobacter + PSB) followed by (5.28 days) T17 
(Azotobacter +PSB + VC+ FYM) respectively and minimum 
with (2.53 days) T0 (Recommended dose of nutrients through 
chemical fertilizers). 
The application of T15 (Vermicompost + Poultry manure + 
Azotobacter + PSB) has resulted in maximum net returns per 
hectare (Rs.11, 91, 599) followed by (Rs. 11, 60, 349) T17 
(Vermicompost+ FYM +Azotobacter +PSB) respectively 
with a cost: benefit ratio of 1:3.62 (T15) and 1: 3.64 (T17) per 
hectare (Table 2). Cost: benefit ratio is an important and 
ultimate factor which decides the optimum levels of input to 
be used for maximization of production and returns of any 
crop. The maximum cost: benefit ratio was obtained in T17 
(Vermicompost+ FYM +Azotobacter +PSB) and it was due to 
higher returns compared to cost of cultivation. The least cost: 
benefit ratio in treatment T0 (Recommended dose of nutrients 
through chemical fertilizers) was due to lower returns 
compared to cost of cultivation of strawberry. Many workers 
also reported the higher net return and cost: benefit ratio with 
the application of organic fertilizers and biofertilizers viz. 
Yadav et al. (2010) [16] in strawberry, Javaria and Khan (2011) 
[2] in tomato. 

 
Table 1: Effect of Integrated Nutrient Management on yield, quality and shelf life parameters of strawberry cv. Sweet Charlie. 

 

Treatment 
combinations 

Number 
of fruit 
plant-1 

Fruit 
yield 

plant-1 

Fruit 
weight 

(g) 

Fruit 
diameter 

(cm) 

Fruit 
length 
(cm) 

Specific 
gravity 

TSS 
(°B) 

Acidity 
(%) 

pH 
Ascorbic Acid 

(mg/100 g 
pulp) 

Shelf life 
(days) 

T0 8.34 51.61 7.94 2.42 3.08 1.13 5.31 0.72 3.90 49.38 2.53 
T1 8.91 67.70 8.97 2.54 3.58 1.23 5.56 0.71 3.79 49.79 3.14 
T2 9.08 70.33 9.18 2.47 3.37 1.48 5.51 0.71 3.69 51.66 3.13 
T3 9.17 80.88 10.63 2.75 3.84 1.43 6.08 0.68 3.12 51.28 4.07 
T4 9.27 66.25 9.89 2.54 3.57 1.38 5.74 0.69 3.10 51.42 3.18 
T5 11.71 100.7 12.11 2.89 4.55 1.81 6.59 0.66 2.78 52.78 5.18 
T6 10.70 97.87 11.59 2.76 3.92 1.60 6.06 0.67 3.29 52.16 4.24 
T7 11.50 105.38 11.94 2.89 3.89 1.70 6.08 0.70 3.60 52.26 4.78
T8 9.78 92.45 11.28 2.83 4.27 1.66 5.98 0.68 3.41 52.12 4.95 
T9 9.69 86.11 11.28 2.73 3.67 1.67 5.58 0.69 3.23 51.95 4.25 
T10 9.18 77.52 10.84 2.77 3.35 1.45 5.50 0.69 3.21 52.16 3.89 
T11 9.57 77.03 10.38 2.53 3.62 1.54 5.38 0.71 3.49 50.31 3.82 
T12 9.22 79.36 10.40 2.76 3.66 1.76 5.35 0.70 3.32 50.22 3.94 
T13 9.61 81.24 10.51 2.80 3.73 1.59 5.38 0.70 3.30 51.98 4.10 
T14 9.72 81.40 10.50 2.75 3.71 1.59 5.57 0.69 3.21 51.76 4.28 
T15 11.78 112.6 12.26 2.99 5.25 1.84 7.05 0.64 2.63 53.42 5.69 
T16 11.07 98.65 11.89 2.77 3.72 1.53 6.30 0.69 3.13 52.35 4.88 
T17 11.70 109.5 12.23 2.98 4.61 1.86 6.51 0.66 2.69 52.86 5.28 
T18 10.36 105.4 11.71 2.94 4.14 1.80 6.84 0.68 2.98 52.58 5.00 
T19 10.77 88.29 11.37 2.85 3.83 1.74 6.10 0.69 3.28 52.49 4.96 
T20 9.71 87.81 11.67 2.83 3.50 1.75 5.66 0.70 3.37 50.91 4.49

F-test S S S S S S S S S S S 
SE.d (+) 0.437 1.817 0.076 0.053 0.285 0.220 0.237 0.009 0.107 0.222 0.334 

CD t 0.5% 0.883 3.673 0.153 0.107 0.576 0.445 0.479 0.019 0.217 0.449 0.675 
 

Table 2: Economics of Integrated Nutrient Management in strawberry cv. Sweet Charlie. 
 

Treatment 
cost of cultivation 

(Rs./ha) 
Yield 
(q/ha) 

sale rate 
(Rs./kg) 

Gross return 
(Rs./ha) 

Net return 
(Rs./ha) 

Cost: benefit 
ratio 

T0 300,629 46.45 150 696750 396121 1.32 
T1 307,401 60.93 150 913950 606549 1.97 
T2 303,401 63.29 150 949350 645949 2.13 
T3 353,401 72.79 150 1091850 738449 2.09 
T4 313,401 59.62 150 894300 580899 1.85 
T5 328,401 90.67 150 1360050 1031649 3.14
T6 305,401 88.08 150 1321200 1015799 3.33 
T7 318,401 94.84 150 1422600 1104199 3.47 
T8 308,401 83.2 150 1248000 939599 3.05 
T9 330,401 77.49 150 1162350 831949 2.52 
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T10 310,401 69.76 150 1046400 735999 2.37 
T11 307,801 69.32 150 1039800 731999 2.38 
T12 303,801 71.42 150 1071300 767499 2.53
T13 353,801 73.11 150 1096650 742849 2.10 
T14 313,801 73.26 150 1098900 785099 2.50 
T15 328,801 101.36 150 1520400 1191599 3.62
T16 305,801 88.78 150 1331700 1025899 3.35 
T17 318,801 98.61 150 1479150 1160349 3.64 
T18 308,801 94.83 150 1422450 1113649 3.61 
T19 330,801 79.46 150 1191900 861099 2.60 
T20 310,801 79.03 150 1185450 874649 2.81 

 
Conclusion 
On the basis of present investigation 2013-14 and 2014-15, it 
is concluded that the treatment T15 (poultry manure + 
vermicompost + Azotobacter + PSB) was found the best in 
terms of yield (112.63 g plant-1) and quality (TSS 7.05 °B and 
Ascorbic acid (53.42mg/ 100 g of pulp) parameters of 
strawberry. The maximum Shelf life (5.69 days) was recorded 
in T15 (poultry manure + vermicompost + PSB+ Azotobacter). 
However, the maximum cost: benefit ratio (1: 3.64) was 
recorded in the T17 (Vermicompost+ FYM + PSB+ 
Azotobacter).  
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