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Abstract 
A study was conducted experimental site of Department of Horticulture Lovely professional university 

(phagwara) during 2020-2021 to study the impact of Integrated nutrients management on growth, yield 

and quality parameters of strawberry cv. Winter down. The runners of strawberry var. winter down was 

transplanted at first week of November with a spacing of 30 × 30 cm. The experiments was laid out in 

Randomised block design with 10 treatments replicated thrice. Result indicated that there was stabilized 

rise in plant height, plant spreading, number of leaves per plant and quite low at later stage of growth. 

The maximum plant height, higher number of leaves per plant, leaf area, chlorophyll content, plant 

spreding was recorded in T7 ( 50% RDF + Vermicompost + Azotobacter) and minimum in control. On 

the other side the biochemical parameters like fruit weight, fruit lenth, fruit TSS, ascorbic acid /100 gm 

pulp, and acidity was also observed higher in T7 along with higher yield per plant. 
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1. Introduction 

Strawberry is an important cash crop grown worldwide and liked by many in various forms 

such as fresh fruits, extracts etc. Botanically strawberry is known as Fragaria ananassa Duch. 

Belong to family Rosaceae with chromosome no. 56 (2n=8x) octaploid. It is delicious and 

nutritive soft fruit with wider adaptability. Besides having the dessert quality, It is a potent 

source of antioxidants which render beneficial contribution to the human health. Strawberry 

has been in cultivation since long time and during the course of understanding the plant 

physiology and cultivation, there has been many improvements with regard to the cultivation 

systems, nutritional requirements and other aspects of strawberry crop production (Bal, 2013). 

Strawberry fruit is rich source of vitamins and minerals. Vitamin C is present in higher amount 

rather than other vitamins. The flavour of fruit consists of three compounds i.e. sugar, acids 

and aromatic compounds. The major volatile compound which is responsible for the flavor of 

the fruit is Ethyl esters e.g. Ethyl butanoate and ethyl hexanoate. The leaf tissues and red 

achenes contains ellagic acid (antimutagenic and anticarcinogenic plant phenol) in strawberry 

fruit. Due to presence of more eleic acid and less linoleic acid ripe fruit contains more lipids 

than unripe fruits (Chattopadhyay, 2014). The first plant of strawberry is cultivated in France 

and America (diploids F. chiloensis and F. virginiana) which are considered as proginators. 

The origin of modern cultivated strawberry is from Europe (1714-1759). FAOSTAT data 

(Food and Agriculture Organization of the United Nations) confirms China is by all means the 

absolute leader in fresh strawberry production with almost 3 million tons in 2014, followed by 

USA with 1.3 million tons (FAOSTAT, 2016). In India, strawberry is cultivated in 

Maharashtra, West Bengal, Himachal Pradesh, Uttrakhand, Uttar Pradesh, Delhi, Haryana, 

Punjab and Rajasthan (Bal, 2013). Total in world, it covers 9.2 lakh hectare area in 73 

countries &amp; annual production of strawberry is estimated 45.9 lakh T. In India, total area 

under strawberry cultivation is 1 lakh hectare. There annual production is nearly about 5000 

milliontonnes (NHB 2017). India is exporting strawberry fruit to different countries which are 

Austria, Bangladesh, Germany, Jordan. 

It is perennial, stoliniferous herbs which spread by stolons & amp; runners. Strawberry leaves 

have three leaflets which grow from the crown of the plants. Strawberry plant leaves are thick, 

blunt &amp; toothed, flower colour is white &amp; borne in small clusters. Fruit of strawberry 

is small in size &amp; light to deep red in colour, fruit flesh is soft with pleasant aroma. Both 

hermaphrodite and unisexual plants are produced in case of strawberry. Strawberry is an 
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Aggregate fruit. The seeds of strawberry are known as 

achenes. The achenes are the numerous, tiny, ellipsoid specks 

that cover the fruit surface. Thalamus is the edible portion of 

fruit (95% part of fruit is edible). Integrated nutrient 

management (INM) is a technique that is followed by safest 

way to dispose residues of crops &amp; give better quality 

compost by a managed &amp; integrated by using both 

sources of fertilizers like organic and inorganic for balancing 

fertility of soil &amp; providing appropriate nutrient level to 

plants. Management of nutrients involving by using nutrient 

of crop as soon as possible to provide better productivity and 

protect environment. The major principle of integrated 

nutrient managements are managing inputs of soil nutrients 

along with requirement of crop. Lastly, Integrated nutrients 

management is a tool that can offer good options &amp; 

economic choices to provide plant with a balancing level of 

nutrients that’s require by crop &amp; also minimize total 

cost, create suitable physiochemical conditions of soil &amp; 

without effecting environment, protect the nutrients of soil, & 

amp; find safety methods to get rid of agriculture wastes. 

 

Meterial and methods 

The present investigation entitled “Effect of Integrated 

Nutrient Management on growth, yield and quality of 

strawberry (Fragaria × ananassa Duchesne) cv. ‘Winter 

down” was laid out on the experimental site of Department of 

Horticulture Lovely professional university (phagwara) 

during 2020-2021. Experimental site of LPU (phagwara) is 

approximately 237 meters (768ft) above the mean sea level 

and is situated at 31.2232 ºN latitude and 75.7670 ºE 

longitudes in the Punjab state with an annual rainfall of 816 

mm. 

The strawberry runners of uniform size were transplanted on 

ridges at a spacing of 30×30 cm in first week of November 

during 2020-21. The treatments viz., T0 – 100% RDF Control 

(Untreated), T1 -50% RDF + FYM, T2 -50% RDF + FYM 

+Azotobacter, T3 - 50% RDF + FYM + PSB, T4 - 50% RDF 

+ Vermicompost, T5 -50% RDF + Vermicompost + 

Azotobacter, T6 -50% RDF + Vermicompost + PSB, T7 - 

50% RDF + FYM + Vermicompost + Azotobacter, T8 - 50% 

RDF + FYM + Vermicompost + PSB, T9 -50% RDF + FYM 

+ Vermicompost + Azotobacter + PSB, were evaluated in 

randomized block design with three replications. The required 

quantity of organic manures as per treatments was applied at 

the time of land preparation. Urea was applied in two splits 

before planting and flowering stages while the full dose of 

phosphorus and potash was given before planting. 

Azotobactor, phosphorus solubilising bacteria solutions were 

made by dissolving 50 ml in 20 litres of water. Black 

polythene of 200 gauges was used as mulch material. Other 

cultural practices like weeding, hoeing, irrigation, insect pest 

and disease management were done as and when required. 

Observations on vegetative growth parameters were recorded 

at 15 days interval whereas, Physiological parameters were 

recorded after final harvesting of the fruits. Yield per plant 

and per hectare were recorded at physiological maturity. 

 

Results and Discussion 

The data (Table 1) revealed that there was a steady rise in 

number of leaves per plant, plant height, spread of plants, 

with increase the age of crop. However rate of increase in 

these characters was slow at later stages of growth. The 

maximum number of leaves per plant (5.67, 7.67, 9.33, 15.00) 

were recorded in T7 and minimum number of leaves per plant 

(2.67, 5.00, 6.00, 9.33) was recorded in control T0 at 30, 60, 

90, 110 DAP. The highest leaf area was observed 73.11 in T7 

and minimum leaf area was observed in T0 68.61 as shown in 

table no. 1. As same tha higher chlorophyll convent was 

recorded in T7 (55.46) and lowest chlorophyll content was 

observed in T0 control (46.03).The maximum height of plants 

(3.87, 5.40, 7.33, 12.24) were recorded in T7 and minimum 

height of plants (3.09, 4.55, 6.66, 9.88) at an interval of 30, 

60, 90, 110 days after transplanting. Maximum spreading of 

plants (8.01, 11.02, 17.96, 22.09) were recorded in T7 and 

minimum spreading of plants occurred in T0 (7.50, 10.07, 

15.88, 20.77). The reason for good growth (number of leaves, 

plant height, plant spending) under treatment of 50% RDF + 

vermicomopst + Azotobacter may be due to increased 

availability of nutrients of plants initially by 50% RDF and 

then by organic manure (vermicompost) and application of 

biofertilizer (Azotobacter). These organic manures supplying 

all the essential nutrients and improve physical condition of 

soil especially under light textured soil. The increase in 

growth parameters through integrated nutrient management 

were also reported by Nowsheen et al. (2006) and Tripathi et 

al. (2010) [31] in strawberry. Thus with the application of 50% 

RDF along with vermicompost and with the combination 

application of azotobacter the physical parameters was 

observed higher as compared to the other treatments in the 

strawberry crop cv. Winter down. Due to presence of good 

amount of vermicompost in T7 the results seems responding 

because Diverting waste from landfills is excellent, 

and vermicomposting also produces nutrient-rich castings for 

field. Vermicompost also benefits the environment by 

reducing the need for chemical fertilizers and decreasing the 

amount of waste going to landfills. Thus best results are 

shown in T7 after following the other treatments. 

 
 

Table 1: Effect of INM on Number of leaves per plant, Chlorophyll Content, Plant height and spreading of plants of strawberry cv. Winter 

Down 
 

Treatments 

Number of leaves/plant 

Leaf Area 
Chlorophyll 

Content 

Plant height (cm) 

Plant Spreading 
30 DAP 

60 

DAP 

90 

DAP 

110 

DAP 

30 

DAP 

60 

DAP 

90 

DAP 

110 

DAP 

T0 

T1 

T2 

T3 

T4 

T5 

T6 

T7 

T8 

T9 

2.66 

4.00 

3.00 

3.66 

4.33 

5.00 

4.33 

5.66 

5.33 

5.00 

5.00 

5.67 

5.33 

5.33 

6.33 

6.66 

5.66 

7.66 

6.66 

7.33 

6.00 

6.33 

6.33 

6.66 

8.00 

8.00 

6.67 

9.33 

8.00 

8.66 

9.33 

11.33 

11.67 

12.00 

13.00 

13.33 

12.00 

15.00 

11.00 

13.66 

68.61 

69.74 

69.89 

70.41 

71.36 

71.92 

69.99 

73.11 

69.94 

72.11 

46.03 

48.56 

51.26 

52.96 

53.90 

54.00 

51.13 

55.46 

51.76 

54.20 

3.09 

3.23 

3.27 

3.44 

3.52 

3.55 

3.31 

3.87 

3.28 

3.64 

4.55 

4.74 

4.76 

4.88 

4.95 

5.00 

4.80 

5.40 

4.56 

5.17 

6.66 

6.92 

6.96 

7.11 

7.13 

7.18 

6.94 

7.33 

6.56 

7.21 

9.87 

10.49 

10.96 

11.13 

11.50 

11.70 

10.53 

12.24 

10.02 

11.63 

7.49 

7.59 

7.63 

7.70 

7.74 

7.75 

7.57 

8.01 

7.60 

7.83 
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C.D 

SE(m) 

1.55 

0.52 

1.40 

0.47 

1.44 

0.48 

1.69 

0.56 

0.94 

0.31 

2.49 

0.83 

0.22 

0.07 

0.41 

0.13 

0.29 

0.10 

1.01 

0.33 

0.19 

0.06 

 

The quality parameters, Fruit weight was maximum recorded 

in T7 (R1-12.22,R2- 11.94, R3- 11.56 Mean-11.90 in gm) and 

minimum weight of fruits were recorded in T0 controlled 

(R1- 7.91g,R2- 8.12g,R3- 6.90 g Mean-7.64g) Fruit length 

were recorded maximum in T7 (4.54cm, 5.12cm, 4.72cm, 

mean-4.79 cm) while minimum fruit length were recorded in 

T0 (3.12cm, 3.03cm, 3.00cm, mean- 3.05) So as maximum 

fruit TSS was observed in T7 (6.97) after that higher TSS was 

observed in T9. Pooled data analysis revealed that physical 

parameters like number of leaves per plant, leaf area, 

chlorophyll content in leaves, height of plant and spreading of 

plant was maximum observed in T7 on the other side physical 

parameters was recorded minimum in T0 with 100 % RDF. 

Thus along with the recommended dose of fertilizers with the 

application of organic manure and bio fertilizer the result 

shows good as compared to control (100% RDF) Because 

organic manures are rich in nutrient and bio fertilizers helps to 

maintain that fertility in the soil. 
 

Table 2: Effect of INM on fruit weight, fruit length, fruit TSS, Ascorbic acid, Acidity and Number of fruits per plant of strawberry cv. Winter 

Down 
 

Treatments 
Fruit weight 

(gm) 

Fruit Length 

(cm) 

Fruit TSS degree 

brix 

Ascorbic Acid 

(mg/100gm) 

Acidity 

(%) 

Number of fruits per 

plant 

T0 

T1 

T2 

T3 

T4 

T5 

T6 

T7 

T8 

T9 

C.D 

SE(m) 

7.64 

8.90 

9.80 

10.55 

10.66 

11.48 

11.36 

11.90 

9.02 

11.89 

1.63 

0.54 

3.05 

3.54 

3.89 

3.90 

4.13 

4.53 

3.92 

4.79 

3.79 

4.24 

0.33 

0.11 

5.51 

5.55 

5.69 

6.03 

6.19 

6.25 

5.73 

6.97 

5.57 

6.79 

0.34 

0.11 

49.08 

49.52 

49.68 

50.77 

51.12 

51.02 

49.81 

52.29 

50.55 

51.30 

1.18 

0.39 

0.55 

0.51 

0.62 

0.63 

0.67 

0.71 

0.63 

0.71 

0.65 

0.71 

0.06 

0.02 

6.66 

7.33 

7.66 

8.00 

8.00 

8.66 

7.33 

9.66 

7.00 

8.33 

1.01 

0.33 

 

As shown in table no. 2 higher amount of ascorbic acid per 

100gm pulp was recorded in T7 52.29 where as minimum 

amount of ascorbic acid was recorded in T0 (49.08), Acidity 

was recorded maximum (0.71) in both treatments T7 and T5 

whereas minimum was observed in T0 (0.55). The yield 

parameter total number of fruits after 110 days of DAP was 

observed in (9.66) and minimum was recorded in T0 control 

(6.66). So it is concluded from the results that Growth 

parameters, quality parameters, yield parameters respond to 

T7 (50% RDF + Vermicompost + Azotobacter). 

 

Conclusion: Among various treatment studied, the treatment 

T7 had reported maximum plant height, Number of leaves per 

plant, plant spreading, leaf area and total chlorophyll content, 

fruit set, fruit quality and fruit yield. 
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