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Abstract 
An experiment was conducted in the department of horticulture, Sam Higginbottom University of 

Agriculture, Technology & Sciences, Allahabad during rabi season (2016-17). The experiment was laid 

out in RBD having 13treatments and 3replication. The treatment T4 (RDF + Vermicompost 5t/ha + Neem 

Cake 4t/ha) was found significantly superior compared to other treatment combinations, which recorded 

highest mean value of plant height (21.20cm), plant spread (26.62cm2), number of leaves per plant 

(16.23), petiole length (13.93cm), number of fruits per plant (4.20) and average fruit weight (19.51g). 

The highest yield per plant (286.56g) and yield per hectare (17.19t/ha) werealso obtained from treatment 

T4 (RDF + Vermicompost 5t/ha + Neem Cake 4t/ha) followed by T3 (RDF +Vermicompost 5t/ha + Neem 

Cake 2t/ha) and lowest yield was obtained from T0 (control). 

 

Keywords: RDF (Recommended dose of fertilizer), vermicompost, neem cake, vegetative growth, yield, 

strawberry. 

 

1. Introduction 

 

 
 

Fig 1: Strawberry plant with flower 

 

The strawberry is the most widely adapted small fruits. The modern cultivated strawberry 

(Fragaria x ananassa Duch.) is one of the most delicious and refreshing soft fruit of the 

world.It also makes excellent ice cream and Jam on account of its rich aroma, and is also a 

good source of vitamin C (Wang et al. 1990) [11]. Strawberry is a native of temperate regions, 

but varieties are available which can be cultivated in subtropical climate. The primary purpose 

of organic manure and nutrient management to give an overview of the “strawberry 

cultivation” that is now the main commercial growing technique for north-east and other cool 

regions in the Uttrakhand. It is a relatively most profitable production technology for our 

region. Strawberry cultivation has now virtually replaced the older “cultivated management 

system” in our region. (Saurav bora., 2013) [8]. 

Organic manures are the plant and animal wastes that arc used as nutrient after decomposition. 

Organic manures when added to soil undergo microbial decomposition. In that process, the 

nutrients held in organic combinations are slowly released in available forms besides 

improving the availability of nutrient clement present in the soil. Manickam 1993 [6] started 

that addition of nitrogen fertilizers decreased soil organic carbon and brought into original 

level only through the addition of organic manures. Adhikari et al.1997 [2], observed that, the 

crop yields and microbial activities decreased with decreasing level of organic carbon status in 

soil. 

The complex property of organic manures influenced the availability and mobility of the 
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micronutrients. Vermicompost significantly enhance the 

growth, development and productivity of plants. It improves 

the yield of strawberry due to their essential elements, vita-

mins, enzymes and hormone. Its better physico-chemical and 

biological characters it serves as easily available organic 

manure in various farming systems. Where as neem cake is 

bio degradable and eco-friendly, nourishes the soil and plants 

by providing all the macro and micro-nutrients, helps to 

eliminate bacteria responsible for denitrifying the soil, ideal 

for cash crops and food crops, increases the yield of crops, 

helps to reduce the usage of fertilizer, thus reducing the cost 

of growing plants, antifeedant properties that help to reduce 

the number and growth of insects and pests. (Hashemimajd et 

al., 2004) [4]. 
 

Materials and Methods 
The area of Allahabad district comes under subtropical belt in 

the south east of Utter Pradesh, which experience extremely 

hot summer and fairly cold winter. The maximum 

temperature of the location reaches up to 46 o- 48 oC and 

seldom falls as low as 4 oC- 5 oC. The relative humidity 

ranges between 20 to 94%. The average rainfall in this area is 

around 1013. 4mm annually. An experiment was conducted at 

horticulture experimental field, department of horticulture, 

SHUATS, Allahabad during Rabi season of 2016-17. The 

experiment was laid out in randomized block design with 13 

treatments and each replicated thrice. The different treatment 

manipulated as follows: To(control)(RDF), T1(RDF 

+Vermicompost 2.5t/ha + Neem Cake 2t/ha), T2(RDF 

+Vermicompost 2.5 t/ha+ Neem Cake 4 t/ha), T3(RDF 

+Vermicompost 5t/ha + Neem Cake 2t/ha), T4(RDF 

+Vermicompost 5t/ha + Neem Cake 4t/ha), T5(RDF 

+Vermicompost 2.5 t/ha +Copper sulphate 0.5%), T6(RDF 

+Vermicompost 5t/ha +Copper sulphate 0.5%), T7(RDF 

+Vermicompost 2.5t/ha + Zinc sulphate 0.2%), T8(RDF 

+Vermicompost 5t/ha + Zinc sulphate 0.2%), T9(RDF +Neem 

Cake 2 t/ha + Copper sulphate 0.5%), T10(RDF +Neem Cake 

4 t/ha + Copper sulphate 0.5%) and T11(RDF +Neem Cake2 

t/ha + Zinc sulphate 0.2%) and T12(RDF +Neem Cake 4 t/ha + 

Zinc sulphate 0.2%), where is RDF: Recommended Dose of 

fertilizers. The treatments were arranged in a randomized 

block design with 13 treatments in 3 replications. All cultural 

practices were followed regularly during crop growth and 

observations were recorded on growth characters i.e.plant 

height, plant spread, number of leaves, petiole length and 

yield parameters like average fruit weight, number of fruits 

per plant, fruit yield perplant and fruit yield per hectare. The 

data on these parameters were subjected to statistical analysis 

to draw logical conclusions. 
 

Results and Discussion 

 

 
 

Fig 2: Strawberry plant with fruits 

Growth parameters 

The vegetative growth parameters like plant height, plant 

spread, number of leaves and petiole length were influenced 

significantly due to different treatments. Overall vegetative 

growth parameters were influenced due to availability of 

nutrients through combination of organic manure and 

micronutrients were proved beneficially for increasing growth 

of strawberry. Therewas significant difference at 30, 60, 90 

and 120 DAT at 5% level with different treatments. 

 

Plant Height (cm) 

A cursory glance of the data depicted in table1 clearly shows 

that there was a significant difference among the treatments at 

all successive stage of growth. At 120 DAT, the maximum 

plant height (21.20cm) was observed with treatment 

combination T4 (RDF + Vermicompost 5t/ha + Neem Cake 

4t/ha) followed by T3 (RDF +Vermicompost 5t/ha + Neem 

Cake 2t/ha) (20.93cm). However minimum plant height 

(14.77cm) was observed with T0 (control) at 120 DAT. (Singh 

et al. 2014). 

 

Plant Spread (cm) 

The data relevant to plant spread is inscribed in the table 1 

and reveals distinctive difference with respect to plant spread 

in all the treatments. Maximum plant spread (26.62cm2) was 

observed with treatment T4 (RDF + Vermicompost 5t/ha + 

Neem Cake 4t/ha) followed by T3 (RDF +Vermicompost 5t/ha 

+ Neem Cake 2t/ha) (26.30cm2) at 120 DAT. However 

minimum plant spread (21.25cm2) was recorded with T0 

(control) at 120 DAT. (Niyati et al.2016) [7]. 

 

Number of leaf per plant 

The comparison of data presented in table 1 indicated that the 

number of leaves per plant increased gradually at all 

successive stage of growth. At 120 DAT, the maximum 

Number of leaves per plant (16.23) was observed with 

treatment T4 (RDF + Vermicompost 5t/ha + Neem Cake 4t/ha) 

followed by T3 (RDF +Vermicompost 5t/ha + Neem Cake 

2t/ha) (16.00) at 120 DAT. However minimum Number of 

leaves per plant (12.77) was recorded with T0 (control) at 120 

DAT. (Chaturvedi et al. 2005.) 

 

Petiole length (cm) 

The analyzed data as depicted in table 1 in term of petiole 

length recorded during the course of investigation at 30, 60, 

90 and 120 DAT showed significant differences among the 

treatments. The maximum petiole length (13.93cm) was 

observed with treatment T4 (RDF + Vermicompost 5t/ha + 

Neem Cake 4t/ha) followed by T3 (RDF +Vermicompost 5t/ha 

+ Neem Cake 2t/ha) (13.78cm) at 120 DAT. However 

minimum petiole length (9.73cm) was recorded with T0 

(control) at 120 DAT. (Wang and Lin 2008). 

 

Yield and Yield Attribute 

The yield and related parameters like average fruit weight, 

Number of fruits per plant, fruit yield perplant and fruit yield 

per hectare was influenced significantly by the combination of 

organic and inorganic fertilizers in different treatments which 

were recorded after harvesting of fruits. 
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No. of fruits per plant 

 

 
 

Fig 3: Fresh fruit of strawberry 

 
The data presented in table 2 indicates that number of fruits 

per plant was influenced by different treatments at different 

stages of reproductive growth at 90, 100, 110 and120 DAT. 

The highest number of fruits per plant (4.20) was observed 

with treatment T4 (RDF + Vermicompost 5t/ha + Neem Cake 

4t/ha) followed by T3 (RDF +Vermicompost 5t/ha + Neem 

Cake 2t/ha) (4.07) at 120 DAT. There was significant 

difference at 90, 100, 110 and 120 DAT on 5% level with 

other treatments also. However minimum number of fruits per 

plant (1.80) was recorded with T0 (control) at 120 DAT. 

Similar reports were reported by (Niyati et al. 2016) [7]. 

 

Average weight of fruit (g) 

Result from the analysis of variance as presented in the table 2 

revealed that there was a distinctive difference with respect to 

average fruit weight (g) in all the treatments. Maximum 

average fruit weight (19.51g) was observed with treatment T4 

(RDF + Vermicompost 5t/ha + Neem Cake 4t/ha) followed by 

T3 (RDF +Vermicompost 5t/ha + Neem Cake 2t/ha) (19.27g). 

However decrease in average fruit weight (11.22g) was 

recorded with T0 (control). (Singh et al. 2014) and (Vikas et 

al. 2013) [10]. 

 

Fruit yield per plant (g) 

The data presented in table 2clearly shows that the fruit yield 

per plant (g) significantly increased with the application of 

RDF, Vermicompost along with Neem cake. The highest fruit 

yield per plant (286.56g) was observed with T4 (RDF + 

Vermicompost 5t/ha + Neem Cake 4t/ha) followed by T3 

(RDF +Vermicompost 5t/ha + Neem Cake 2t/ha) (281.03g). 

However minimum fruit yield per plant (83.85g) was 

recorded with T0 (control). (Abu et al. 2008) [1]. 

 

Fruit yield per hectare (t/ha) 
The main effect of organic manure and micronutrient 

significantly influenced the total fruit yield (t/ha).The analysis 

of data revealed that the highest fruit yield (t/ha) was recorded 

in response to the application of RDF, Vermicompost @ 5t/ha 

and Neem Cake @ 4t/ha in T4 as 17.19t/ha followed by 

treatment T3 (RDF +Vermicompost 5t/ha + Neem Cake 2t/ha) 

16.86t/ha whereas the lowest total fruit yield (t/ha) was 

obtained with T0 (control) i.e. 5.03t/ha), (M. Kazemi, 2014) [5] 

The economics of different treatment and their combinations 

was found to be highest as compared to treatment T4 (RDF + 

Vermicompost 5t/ha + Neem (Cake 4t/ha) having the highest 

cost benefit ratio (4.39) and least (1.5). 

 
Table 1: Effect of organic manures and micronutrients on Growth Parameters of strawberry at 120 DAP. 

 

Notation Treatments Plant height (cm) Number of leaves Petiole length (cm) Plant spread area (cm2) 

T0 Control 14.77 12.77 9.73 21.25 

T1 RDF +Vermicompost 2.5t/ha +Neem Cake 2t/ha 20.60 15.33 12.63 25.32 

T2 RDF +Vermicompost 2.5 t/ha+Neem Cake 4 t/ha 20.82 15.53 12.83 25.87 

T3 RDF +Vermicompost 5t/ha + Neem Cake 2t/ha 20.93 16.00 13.78 26.30 

T4 RDF + Vermicompost 5t/ha + Neem Cake 4 t/ha 21.20 16.23 13.93 26.62 

T5 RDF +Vermicompost 2.5 t/ha +Copper sulphate 0.5% 19.17 14.50 11.90 23.65 

T6 RDF +Vermicompost 5t/ha +Copper sulphate 0.5% 20.07 15.10 12.40 24.47 

T7 RDF +Vermicompost 2.5t/ha + Zinc sulphate 0.2% 18.87 14.27 11.65 23.30 

T8 RDF +Vermicompost 5t/ha + Zinc sulphate 0.2% 19.43 14.74 12.17 24.27 

T9 RDF +Neem Cake 2 t/ha + Copper sulphate 0.5% 17.30 13.50 10.18 22.18 

T10 RDF +Neem Cake 4 t/ha + Copper sulphate 0.5% 17.95 14.06 11.35 23.03 

T11 RDF +Neem Cake2 t/ha + Zinc sulphate 0.2% 16.87 13.23 9.90 21.84 

T12 RDF +Neem Cake 4 t/ha + Zinc sulphate 0.2% 17.63 13.87 11.15 22.68 

 F-test S S S S 

 C. D. at 0.05% 0.47 0.42 0.29 0.49 

 S.Ed (+) 0.23 0.20 0.14 0.24 

 

 
 

Graph 1: Effect of organic manures and micronutrients on Growth Parameters of strawberry at 120 DAT. 
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Table 2: Effect of organic manures and micronutrients on yieldrelated traits of strawberry at 120 DAP. 
 

Notation Treatments Number of fruits Avg. fruit weight (g) Fruit yield per plant (g) Fruit yield (t/ha) 

T0 Control 1.80 11.22 83.85 5.03 

T1 RDF +Vermicompost 2.5t/ha +Neem Cake 2t/ha 3.53 17.92 269.45 16.17 

T2 RDF +Vermicompost 2.5 t/ha+Neem Cake 4 t/ha 3.73 18.83 274.59 16.48 

T3 RDF +Vermicompost 5t/ha + Neem Cake 2t/ha 4.07 19.27 281.03 16.86 

T4 RDF + Vermicompost 5t/ha + Neem Cake 4 t/ha 4.20 19.51 286.56 17.19 

T5 RDF +Vermicompost 2.5 t/ha +Copper sulphate 0.5% 3.07 16.43 254.88 15.29 

T6 RDF +Vermicompost 5t/ha +Copper sulphate 0.5% 3.47 17.70 262.58 15.76 

T7 RDF +Vermicompost 2.5t/ha + Zinc sulphate 0.2% 2.80 16.08 242.59 14.56 

T8 RDF +Vermicompost 5t/ha + Zinc sulphate 0.2% 3.33 17.50 258.97 15.54 

T9 RDF +Neem Cake 2 t/ha + Copper sulphate 0.5% 2.33 11.87 180.04 10.80 

T10 RDF +Neem Cake 4 t/ha + Copper sulphate 0.5% 2.67 13.75 196.56 11.79 

T11 RDF +Neem Cake2 t/ha + Zinc sulphate 0.2% 2.07 12.13 164.11 9.85 

T12 RDF +Neem Cake 4 t/ha + Zinc sulphate 0.2% 2.20 12.99 195.00 11.70 

 F-test S S S S 

 C. D. at 0.05% 0.21 0.42 4.75 0.29 

 S.Ed (+) 0.10 0.21 2.30 0.14 

* DAP- Day after planting 
 

 
 

Graph 2: Effect of organic manures and micronutrients on Yield related traits of strawberry at 120 DAP. 

 

Conclusion 

Strawberry plants require cold climate for better production. 

Allahabad comes under tropical and subtropical region, very 

hot in summer and less cold in winter. Soil of Allahabad is 

less fertile and deficient in some nutrient and organic matter. 

So that organic manure and micronutrients is best suitable 

combination for increase soil fertility. From the experimental 

findings, it is concluded that application of RDF + 

Vermicompost 5t/ha + Neem Cake 4t/ha (T4)was found 

significant superior in terms of plant height (21.20cm), plant 

spread (26.62cm2), number of leafs per plant (16.23), petiole 

length(13.93cm) and yield parameter like number of fruits per 

plant (4.20), average fruit weight (19.51g), fruit yield per 

plant (286.56g) and fruit yield tone per hectare (17.19t/h). It 

was found benefit cost ratio (4.39) and economically best 

treatment. However, these findings are based on one year 

trial; therefor it may be repeated to confirm the findings. 
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