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ABSTRACT
A study was conducted during the Zaid season of 2024 at the Horticulture Department field, Sardar Patel University, Balaghat (Madhya Pradesh), to evaluate the effect of different nitrogen doses on the growth and yield of the Japanese Long Green cucumber variety.The experiment used a Randomized Block Design (RBD) with nine different treatments; each replicated three times. The treatments included T0 (Control - Water spray), T1 (RDF 100% [NPK: 100:50:50 Kg/ha]), T2 (N at 80 kg/ha + PK at 50 kg/ha each), T3 (N at 90 kg/ha + PK at 50 kg/ha each), T4 (N at 110 kg/ha + PK at 50 kg/ha each), T5 (N at 120 kg/ha + PK at 50 kg/ha each), T6 (N at 130 kg/ha + PK at 50 kg/ha each), T7 (N at 140 kg/ha + PK at 50 kg/ha each), and T8 (N at 150 kg/ha + PK at 50 kg/ha each). The results showed that T6 (N at 130 kg/ha + PK at 50 kg/ha each) outperformed the others in terms of plant growth (like height and number of branches) and yield (including the number of fruits, fruit weight, and overall yield), with T1 (RDF 100% [NPK: 100:50:50 Kg/ha]) coming in a close second. T6 also provided the best net returns and benefit-cost ratio. Thus, using a combination of nutrients is suggested to boost cucumber productivity and improve overall results in Balaghat's conditions.
Keywords: Cucumber, Nitrogen , Growth, Yield and Benefit cost ratio.

INTRODUCTION
Cucumber (Cucumis sativus L.), a member of the family Cucurbitaceae, is a diploid and predominantly self-pollinated species with a chromosome number of 2n = 2x = 14 (McKay, 1930). It is believed to have originated in the Indo-Burma region of the Hindustan Centre (Vavilov, 1935). The crop is mainly cultivated in China, India, Turkey, Iran, and other parts of Southeast Asia, with Cucumis hardwickii identified as its wild progenitor. The economic sex ratio in cucumber is 15:1. The area under Cucumber production in India accounts to 94 million ha with production of 1608.29 million tonnes in year 2020-21 (NHB,2022). West Bengal ranks first in area and production of Cucumber in year 2021-22 followed by Madhya Pradesh and Haryana. The production of Cucumber in Jammu & Kashmir is 20.68 million tonnes for year 2021-22. The cucumber is used as salad, pickles, and as cooked vegeTable. It has many uses in ayurvedic medicines. According to ‘Unani’ medicines, the oil from its seed is good for the brain and the body. Cucumber has 96.3 g water, magnesium 11 mg, sodium 10.2 mg, Vitamin C 7 mg, 2.5g Carbohydrates, Oxalic acid 15 mg, Calcium 10 mg, Sulphur 17 mg, Potassium 50 mg and many other nutrients out of 100 g of edible portion. (Choudhary, 2013). It is considered as quality dietary food due to its excellent digestibility and rich water content (96.3 g/100 g). Cucumber is a dependable laxative for those who suffer from constipation. The juice of cucumber is a valuable food in the treatment of hyper acidity, gastric and duodenal ulcers (Pandey et al., 2021). Cucumber is well adapted crop for warm season crop, and it does not withstand even light frost. The crop performs well in temperature range between 18°C- 24°C and soil having pH ranging between 5.5-6.7irrespective of its kind from sandy to heavy clay soil. It is grown as sole crop in India in Zaid and Kharif season. It is well suited to hot and warm climate with annual rainfall of 60-75 cm. However, cucumber cannot withstand water lodging. Nitrogen is the vital nutrient that is essential for protein synthesis, cell multiplication and differentiation. It aids information of chlorophyll pigment thereby enhancing the photosynthesis contributing significant role in growth and reproductive phases of crop. The biochemical process in plants is mainly influenced by nitrogen status leading to alteration in physiological process. The nitrogen contributes to 1-4% of dry matter and also enhances the translocation of reserve photo assimilates as well as uptake of other essential nutrients. Excess application of nitrogen or deficit declines productivity of maize hence optimal supplement is in need of the present hour as nitrogen is prone to losses (Ariramanet al., 2020). Increasing the level of application of nitrogen enhances productivity of crop is an effective measure to avoid yield penalty (Hammad et al., 2011). Studying the effect of different nitrogen levels on the growth and yield of cucumber involves varying nitrogen application rates to understand its optimal dosage for maximizing crop productivity. Nitrogen is a vital nutrient required for protein synthesis, cell multiplication, and differentiation. It plays a crucial role in chlorophyll formation, thereby enhancing photosynthesis and significantly contributing to both vegetative growth and reproductive development. Moreover, the biochemical processes in plants are largely influenced by nitrogen status, which in turn alters various physiological functions. Through systematic experimentation with varying nitrogen levels, insights into nutrient uptake dynamics, photosynthetic efficiency, and metabolic processes in cucumber plants can be gained. This approach helps in identifying the optimal nitrogen level that promotes balanced vegetative growth while enhancing fruit quality and yield. Furthermore, such studies contribute valuable data to agricultural practices by guiding farmers on efficient nitrogen management strategies to optimize cucumber production sustainably. Understanding these relationships is crucial not only for maximizing yield and economic returns but also for minimizing environmental impacts associated with nitrogen runoff and greenhouse gas emissions. Therefore, investigating different nitrogen levels in cucumber cultivation serves to refine agricultural practices, improve resource use efficiency, and support sustainable food production systems.
MATERIAL  AND METHODS
This study aimed to examine the impact of varying nitrogen levels on the growth and yield of the Japanese long green cucumber variety. The research was conducted at the Field of Horticulture Department, School of Agriculture Research and Technology, Sardar Patel University, Balaghat, Madhya Pradesh, during the Zaid season of 2023. Balaghat District is situated in the south-eastern region of the Satpura Range and the upper Wainganga River valley, spanning from 21°19’ to 22°24’ north latitude and 79°31’ to 81°30’ east longitude. The treatments were T0 (Control - Water spray), T1 (RDF 100% [NPK: 100:50:50 Kg/ha]), T2 (N at 80 kg/ha + PK at 50 kg/ha each), T3 (N at 90 kg/ha + PK at 50 kg/ha each), T4 (N at 110 kg/ha + PK at 50 kg/ha each), T5 (N at 120 kg/ha + PK at 50 kg/ha each), T6 (N at 130 kg/ha + PK at 50 kg/ha each), T7 (N at 140 kg/ha + PK at 50 kg/ha each), and T8 (N at 150 kg/ha + PK at 50 kg/ha each). The height of five randomly selected grafted plants from each plot was measured in cm with help of a meter scale from ground level to tip of the shoot at 15, 30 DAS (days after sowing) and harvest stage. The average of plant height of each replication was recorded and subjected to statistical analysis. The number of branches were counted in randomly selected plants from each plot at 30 and 45 days after sowing. The average of number of branches per plant of each replication was recorded.The number of days taken from transplanting to days to first flowering in experimental plots was observed as days to first flowering. The number of days taken from transplanting to days to first fruit picking in experimental plots was observed as days to first fruit picking. Fresh fruits harvested from five randomly selected plants in each treatment and replication was measured for length, and the values were calculated, averaged, and subjected to analysis”. The yield was calculated by weighing the total fruit yield per plot. The readings for all the harvest per plot were recorded. The total fruit yield/hectare was calculated by unitary method formula given below:
Fruit yield per hectare =  X 10,000 m2
The statistical analysis was conducted using Fisher and Yates (1967).The percentage of total soluble solids of the fruit was determined with the help of Portable Hand Refractometer. The sample of juice for this purpose was taken from the strained juice. The observed value of T.S.S. was recorded from the scale of the instrument (0-32 range).
RESULTS AND DISCUSSION
Urea, a significant nitrogenous fertilizer, plays a pivotal role in plant nutrition and soil fertility due to its high nitrogen content (46%). However, it is known for its comparatively lower effectiveness among nitrogen fertilizers. Urea's efficiency is hindered by its rapid release into the soil, leading to nitrogen losses through processes like denitrification, leaching, immobilization, and fixation. Typically, crops only utilize a small fraction of nitrogen from soluble fertilizers like urea, usually between 30% and 40%, which poses environmental challenges. 
1. Plant height (cm)
The maximum plant height (23.22, 34.63 and 68.12 cm) at 15, 30 DAS and harvest stage respectively was observed with treatment T6 (N @ 130 kg/ha + PK @ 50 kg/ha each) followed by T5 (N @ 120 kg/ha + PK @ 50 kg/ha each) with 22.10, 32.92 and 66.76 cm at 15, 30 DAS and harvest stage respectively. Minimum height of plant (12.54, 21.42 and 53.80 cm) was observed in T0 (control) at 15, 30 DAS and harvest stage respectively. The enhanced plant height of cucumber(Table 1 and Figure 1) in the treatment combination of N @ 130 kg/ha + PK @ 50 kg/ha each, surpassing that of the treatment with recommended dose of fertilizer (RDF) 100% (NPK: 100:50:50 kg/ha), can be attributed to several factors. Firstly, nitrogen is pivotal in promoting vigorous vegetative growth, including stem elongation and leaf development. The higher nitrogen level (130 kg/ha) likely facilitated greater cell division and elongation in cucumber plants, leading to increased plant height. Moreover, the specific combination of nitrogen with lower levels of phosphorus and potassium (PK @ 50 kg/ha each) might have optimized nutrient uptake and utilization in cucumber. Excess phosphorus and potassium can sometimes inhibit nitrogen uptake, whereas the balanced application in the NPK 100:50:50 kg/ha treatment could have slightly restricted nitrogen availability relative to the higher nitrogen treatment. Additionally, nitrogen's role extends beyond mere growth stimulation. It influences chlorophyll production, enhancing photosynthetic efficiency and thereby supporting robust plant development. This efficient photosynthesis likely contributed to stronger cellular metabolism and overall plant vigor, further promoting taller cucumber plants in the N @ 130 kg/ha + PK @ 50 kg/ha treatment. Similar findings were reported by Mahmud et al., (2023) in Cucumber.
2. Number of branches per plant
The maximum number of branches per plant (6.07 and 16.17 branches) was observed at 30 and 45 DAS respectively, with treatment T6 (N @ 130 kg/ha + PK @ 50 kg/ha each) followed by T5 (N @ 120 kg/ha + PK @ 50 kg/ha each) with 5.10 and 14.67 branches observed at 30 and 45 DAS respectively. Minimum number of branches per plant (4.03 and 8.77 branches) was observed at 30 and 45 DAS respectively in T0 (control).The increased number of branches per cucumber plant (Table 1 and Figure 1)in the treatment combination of N @ 130 kg/ha + PK @ 50 kg/ha each, compared to the RDF 100% (NPK: 100:50:50 kg/ha), can be attributed to several agronomic and physiological factors. Nitrogen, as a primary driver of vegetative growth, plays a crucial role in promoting lateral shoot development and branching in plants. The higher nitrogen application at 130 kg/ha likely stimulated greater vegetative vigour, leading to increased lateral bud formation and subsequent branching in cucumber plants. Furthermore, the balanced application of nitrogen with lower levels of phosphorus and potassium (PK @ 50 kg/ha each) in the N @ 130 kg/ha + PK @ 50 kg/ha treatment may have optimized nutrient availability and uptake dynamics. Excess phosphorus and potassium in the RDF 100% treatment could potentially have altered nutrient balances, affecting nitrogen assimilation and utilization efficiency. In contrast, the specific combination in the N @ 130 kg/ha + PK @ 50 kg/ha treatment likely facilitated more efficient nitrogen utilization for promoting lateral growth and branching. Moreover, nitrogen's influence on chlorophyll production and photosynthetic capacity enhances overall plant vigour and metabolic activity. This metabolic boost could have supported increased lateral shoot development and branching, contributing to the observed higher number of branches per plant. Similar findings were reported by Wadi et al., (2021); Ali et al., (2022) in Cucumber.
3. Days to first flowering, days to first fruit setting and days to first fruit picking
The minimum days to first flowering (38.87 days) was observed with treatment T1 (RDF 100% [NPK: 100:50:50 Kg/ha]) followed by T3 (N @ 90 kg/ha + PK @ 50 kg/ha each) with 40.07 days. Maximum days to first flowering (45.00 days) was observed in T8 (N @ 150 kg/ha + PK @ 50 kg/ha each). The minimum days to first fruit setting (46.87 days) was observed with treatment T1 (RDF 100% [NPK: 100:50:50 Kg/ha]) followed by T2 (N @ 80 kg/ha + PK @ 50 kg/ha each) with 48.13 days. Maximum days to first fruit setting (55.68 days) was observed in T8 (N @ 150 kg/ha + PK @ 50 kg/ha each). The minimum days to first fruit picking (60.71 days) was observed with treatment T1 (RDF 100% [NPK: 100:50:50 Kg/ha]) followed by T3 (N @ 90 kg/ha + PK @ 50 kg/ha each) with 61.23 days. Maximum days to first fruit picking (71.72 days) was observed in T8 (N @ 150 kg/ha + PK @ 50 kg/ha each). The delayed flowering, fruit setting, and fruit harvesting(Table 2 and Figure 2) observed in cucumbers treated with the combination of N @ 130 kg/ha + PK @ 50 kg/ha each, compared to those treated with RDF 100% (NPK: 100:50:50 kg/ha), can be explained by several interconnected factors related to nitrogen dynamics and plant physiological responses. Nitrogen, being essential for vegetative growth and canopy development, can sometimes delay reproductive processes when applied in excessive amounts or in unbalanced ratios with phosphorus and potassium. In the case of the N @ 130 kg/ha + PK @ 50 kg/ha treatment, the higher nitrogen levels might have promoted lush vegetative growth at the expense of reproductive development. This imbalance can delay the onset of flowering as the plant allocates resources primarily towards foliage expansion rather than reproductive structures. Moreover, excessive nitrogen can lead to a phenomenon known as vegetative dominance, where the plant prioritizes leaf growth over flowering and fruiting. This delay in flowering can subsequently affect fruit setting and development timelines, prolonging the overall maturation period of the fruits. In contrast, the RDF 100% treatment, which provides a balanced ratio of nitrogen, phosphorus, and potassium, might have facilitated more synchronized vegetative and reproductive growth stages in cucumber plants. The adequate supply of phosphorus and potassium alongside nitrogen could have promoted early flowering, optimal pollination, and efficient fruit set, leading to earlier fruit maturation, and harvesting. Similar findings were reported by Modak et al., (2021) in pumpkin; Mahmud et al., (2023) in Cucumber.
4. Number of fruits per plant
The maximum number of fruits per plant (16.22 fruits) was observed with treatment T6 (N @ 130 kg/ha + PK @ 50 kg/ha each) followed by T5 (N @ 120 kg/ha + PK @ 50 kg/ha each) with 15.22 fruits. Minimum number of fruits per plant (8.68 fruits) was observed in T0 (control).The higher number of fruits per plant(Table 2 and Figure 2) observed in cucumbers treated with the combination of N @ 130 kg/ha + PK @ 50 kg/ha each, compared to those treated with RDF 100% (NPK: 100:50:50 kg/ha), can be attributed to several key factors related to nutrient availability and plant physiology. Nitrogen, being crucial for vegetative growth and overall plant development, plays a significant role in enhancing fruiting capacity. The treatment with N @ 130 kg/ha + PK @ 50 kg/ha likely provided cucumbers with a sufficient supply of nitrogen during critical growth stages, promoting robust vegetative growth early in the season. This vigorous vegetative growth supported the development of a stronger and more extensive canopy, which in turn increased the plant's capacity to support and sustain a higher number of fruiting sites. Additionally, nitrogen is essential for the synthesis of proteins and enzymes involved in flower initiation, pollination, and fruit set. Adequate nitrogen levels can enhance the reproductive processes of cucumbers, leading to more flowers being successfully pollinated and developing into mature fruits. On the other hand, the RDF 100% treatment, while providing a balanced supply of nitrogen, phosphorus, and potassium, might not have optimized nitrogen levels specifically tailored to maximize fruit set and development. This could potentially explain why the treatment with higher nitrogen levels (N @ 130 kg/ha + PK @ 50 kg/ha) resulted in a greater number of fruits per plant. Similar findings were reported by Ali et al., (2021) in Cucumber.
5. Fruit length, fruit girth and individual fruit weight
The maximum fruit length (23.57 cm) was observed with treatment T6 (N @ 130 kg/ha + PK @ 50 kg/ha each) followed by T5 (N @ 120 kg/ha + PK @ 50 kg/ha each) with 21.77 cm. Minimum fruit length (14.02 cm) was observed in T0 (control). The maximum fruit girth (12.86 cm) was observed with treatment T6 (N @ 130 kg/ha + PK @ 50 kg/ha each) followed by T5 (N @ 120 kg/ha + PK @ 50 kg/ha each) with 12.37 cm. Minimum fruit girth (6.28 cm) was observed in T0 (control). The maximum fruit weight (212.60 grams) was observed with treatment T6 (N @ 130 kg/ha + PK @ 50 kg/ha each) followed by T5(N @ 120 kg/ha + PK @ 50 kg/ha each) with 206.76 grams. Minimum fruit weight (155.31 grams) was observed in T0 (control). The enhanced fruit length, girth, and weight (Table 3 and Figure 3) observed in cucumbers treated with N @ 130 kg/ha + PK @ 50 kg/ha each, compared to those treated with RDF 100% (NPK: 100:50:50 kg/ha), can be attributed to nitrogen's specific impact on fruit development and quality. Nitrogen plays a crucial role in synthesizing proteins, enzymes, and chlorophyll, essential for various plant metabolic processes. Sufficient nitrogen availability boosts photosynthesis, increasing carbohydrate production. This surplus energy is directed towards fruit growth, fostering cell division and enlargement, thereby promoting larger fruit size and weight. Moreover, nitrogen influences cell elongation and expansion, key factors determining fruit dimensions. Elevated nitrogen levels support robust cell division and elongation processes during fruit development, resulting in longer and thicker cucumbers. This effect is particularly significant when nitrogen levels are optimally tailored to the plant's specific growth phases. In contrast, while RDF 100% provides a balanced mix of nutrients, including nitrogen, phosphorus, and potassium, it may not supply nitrogen at levels optimized for maximizing fruit size and weight. The treatment with N @ 130 kg/ha + PK @ 50 kg/ha likely provided cucumbers with a more precisely calibrated nitrogen supply, effectively enhancing fruit development and quality characteristics. Similar findings were reported by Wadi et al., (2021); Mahmud et al., (2023) in Cucumber.
6. Fruit yield per plant and fruit yield per hectare
The maximum fruit yield per plant (3.49 kg/plant) was observed with treatment T6 (N @ 130 kg/ha + PK @ 50 kg/ha each) followed by T5 (N @ 120 kg/ha + PK @ 50 kg/ha each) with 3.42 kg/plant. Minimum fruit yield per plant (1.30 kg/plant) was observed in T0 (control). The maximum fruit yield per hectare (14.65 t/ha) was observed with treatment T6 (N @ 130 kg/ha + PK @ 50 kg/ha each) at par with T5 (N @ 120 kg/ha + PK @ 50 kg/ha each) with 13.62 t/ha. Minimum fruit yield per hectare (8.67 t/ha) was observed in T0 (control). The superior yield (Table 3 and Figure 3) of cucumbers observed with the treatment combination of N @ 130 kg/ha + PK @ 50 kg/ha each, compared to the treatment with RDF 100% (NPK: 100:50:50 kg/ha), can be attributed to several key factors related to nitrogen application. Nitrogen is crucial for stimulating vegetative growth, including the development of leaves, stems, and root systems, which are essential for supporting fruit production. Adequate nitrogen availability promotes vigorous vegetative growth early in the plant's life cycle, ensuring robust canopy development that maximizes light interception and enhances photosynthetic efficiency. Moreover, nitrogen influences reproductive processes such as flower initiation, fruit set, and development. Optimal nitrogen levels facilitate these critical stages, ensuring higher flower and fruit retention rates. This results in increased fruit numbers per plant and ultimately higher yields. Additionally, nitrogen enhances the synthesis of proteins and enzymes necessary for efficient nutrient uptake and utilization, which further supports overall plant health and productivity. In contrast, while RDF 100% provides a balanced nutrient supply, including nitrogen, phosphorus, and potassium, the treatment with N @ 130 kg/ha + PK @ 50 kg/ha likely provided cucumbers with a more tailored nitrogen application, optimizing growth and yield potential. This precise nitrogen management strategy effectively promoted robust vegetative and reproductive growth phases, contributing significantly to the superior yield observed in the cucumbers treated with this combination. Similar findings were reported by Wadi et al., (2021) in Cucumber.
7. Total soluble solids (TSS)
The maximum total soluble solids (5.13 °Brix) were observed with treatment T6 (N @ 130 kg/ha + PK @ 50 kg/ha each) followed by T4 (N @ 110 kg/ha + PK @ 50 kg/ha each) with 4.75°Brix. Minimum total soluble solids (3.45 °Brix) were observed in T0 (control). The higher TSS (Total Soluble Solids) content observed in cucumbers treated with the combination of N @ 130 kg/ha + PK @ 50 kg/ha each, compared to those treated with RDF 100% (NPK: 100:50:50 kg/ha), can be attributed to the specific influence of nitrogen on fruit quality attributes. Nitrogen plays a crucial role in enhancing photosynthesis and carbohydrate metabolism, leading to increased synthesis and accumulation of sugars in fruits. Adequate nitrogen availability promotes more efficient photosynthetic processes, resulting in greater production of glucose and fructose, the primary soluble sugars contributing to TSS (Table 4). These sugars not only enhance the sweetness of the fruit but also contribute to its overall flavour and nutritional quality. In contrast, while RDF 100% provides a balanced supply of nutrients, including nitrogen, phosphorus, and potassium, the treatment with N @ 130 kg/ha + PK @ 50 kg/ha likely provided cucumbers with a more optimized nitrogen level tailored to maximize TSS. This precise nitrogen management strategy ensured that the cucumbers received sufficient nitrogen during critical growth stages, thereby promoting enhanced sugar accumulation and higher TSS content in the fruits. Similar findings were reported by Jilani et al., (2009); Ali et al., (2022) in Cucumber.
8. Economics parameters
Maximum cost of cultivation incurred in treatment T8 (N @ 150 kg/ha + PK @ 50 kg/ha each) with (Rs 134462 ha-1) and the minimum (Rs 132905 ha-1) was recorded in treatment T0 (Control). Maximum gross returns were recorded in treatment T6 (N @ 130 kg/ha + PK @ 50 kg/ha each) with (Rs 293066 ha-1) followed by T5 (N @ 120 kg/ha + PK @ 50 kg/ha each) having Rs 272333 ha-1 and the minimum (Rs 173466 ha-1) was recorded in treatment T0 (Control). Maximum net returns were recorded in treatment T6 (N @ 130 kg/ha + PK @ 50 kg/ha each) with (Rs 158847 ha-1) followed by T5 (N @ 120 kg/ha + PK @ 50 kg/ha each) having Rs 138234 ha-1 and the minimum (Rs 40562 ha-1) was recorded in treatment T0 (Control). Highest benefit cost ratio was recorded in treatment T6 (N @ 130 kg/ha + PK @ 50 kg/ha each) with 2.18 followed by T5 (N @ 120 kg/ha + PK @ 50 kg/ha each) having 2.03 and the minimum (1.31) was recorded in treatment T0 (Control). Similar findings were reported by Dawer et al., (2019) in Cucumber.
Conclusion 
The overall results obtained from this present investigation clearly revealed that the application of T6 (N @ 130 kg/ha + PK @ 50 kg/ha each) showed the better performance for vegetative growth (plant height of 23.22, 34.63 and 68.12 cm at 15, 30 DAS and harvest stage respectively, number of branches per plant (6.07 and 16.17 branches) was observed at 30 and 45 DAS respectively, yield attributes like number of fruits per plant (16.22 fruits), fruit length (23.57 cm), fruit weight (212.60 grams), fruit yield (14.65 t/ha)of cucumber next to T1 (RDF 100% [NPK: 100:50:50 Kg/ha]). T1 reported to have earliness attributes with minimum days to first fruit setting (46.87 days) and days to first fruit picking (60.71 days). T6 also recorded highest net return (Rs 158847 ha-1) and benefit cost ratio of 2.18. Thus, dose of 130 kg/ha of nitrogen may be suggested for higher crop productivity along with overall betterment of cucumber under Balaghat (M.P.) conditions.
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Table 1 Effect of different levels of nitrogen on growth parameters of cucumber
	Treatment Symbols
	Treatment combination
	Plant height (cm)
	No of branches per plant

	
	At 15 DAS
	At 30 DAS
	At 45 DAS
	At 30 DAS
	At 45 DAS

	T0
	 Control 
	12.54
	21.42
	53.80
	4.03
	8.77

	T1
	 RDF 100% [NPK: 100:50:50 Kg/ha] 
	18.59
	26.55
	62.98
	5.20
	12.60

	T2
	 N @ 80 kg/ha + PK @ 50 kg/ha each 
	15.48
	21.79
	54.70
	3.70
	11.80

	T3
	 N @ 90 kg/ha + PK @ 50 kg/ha each 
	16.71
	25.78
	58.12
	3.83
	12.33

	T4
	 N @ 110 kg/ha + PK @ 50 kg/ha each 
	19.23
	29.12
	64.71
	4.87
	14.23

	T5
	 N @ 120 kg/ha + PK @ 50 kg/ha each 
	22.10
	32.92
	66.76
	5.10
	14.67

	T6
	 N @ 130 kg/ha + PK @ 50 kg/ha each 
	23.22
	34.63
	68.12
	6.07
	16.17

	T7
	 N @ 140 kg/ha + PK @ 50 kg/ha each 
	18.58
	25.66
	58.41
	4.13
	13.73

	T8
	 N @ 150 kg/ha + PK @ 50 kg/ha each 
	17.70
	26.23
	60.97
	5.47
	14.07

	CD0.05
	0.57
	0.91
	1.26
	1.25
	0.85

	SE. m (±)
	0.19
	0.31
	0.42
	0.42
	0.29 


Figure 1 Effect of different levels of nitrogen on growth parameters of cucumber

Table 2 Effect of different levels of nitrogen on earliness parameters of cucumber
	Treatment Symbols
	Treatment combination
	Days to first flowering
	Days to first fruit setting
	Days to first fruit picking
	No of fruits per plant

	T0
	 Control 
	42.00
	52.47
	66.29
	8.68

	T1
	 RDF 100% [NPK: 100:50:50 Kg/ha] 
	38.87
	46.87
	60.71
	12.51

	T2
	 N @ 80 kg/ha + PK @ 50 kg/ha each 
	40.47
	48.13
	61.63
	10.23

	T3
	 N @ 90 kg/ha + PK @ 50 kg/ha each 
	40.07
	48.16
	61.23
	11.41

	T4
	 N @ 110 kg/ha + PK @ 50 kg/ha each 
	43.55
	53.24
	68.94
	13.28

	T5
	 N @ 120 kg/ha + PK @ 50 kg/ha each 
	44.13
	54.15
	68.52
	15.22

	T6
	 N @ 130 kg/ha + PK @ 50 kg/ha each 
	43.22
	53.24
	68.28
	16.22

	T7
	 N @ 140 kg/ha + PK @ 50 kg/ha each 
	43.29
	53.98
	70.02
	10.33

	T8
	 N @ 150 kg/ha + PK @ 50 kg/ha each 
	45.00
	55.68
	71.72
	9.54

	CD0.05
	0.59
	0.88
	1.48
	0.64

	SE. m (±)
	0.19 
	0.29
	0.50
	0.21 


Figure 2 Effect of different levels of nitrogen on earliness parameters of cucumber


Table 3. Effect of different levels of nitrogen on yield parameters of cucumber
	Treatment Symbols
	Treatment combination
	Fruit length (cm)
	Fruit girth (cm)
	Individual Fruit weight (grams)
	Fruit yield per plant (kg/plant)
	Fruit yield per hectare (t/ha)
	Total Soluble solids [°Brix]

	T0
	 Control 
	14.02
	6.28
	155.31
	1.30
	8.67
	3.45

	T1
	 RDF 100% [NPK: 100:50:50 Kg/ha] 
	18.50
	9.54
	191.48
	2.32
	11.52
	4.19

	T2
	 N @ 80 kg/ha + PK @ 50 kg/ha each 
	15.62
	7.72
	169.00
	1.82
	9.34
	3.62

	T3
	 N @ 90 kg/ha + PK @ 50 kg/ha each 
	17.38
	8.43
	169.44
	1.87
	9.81
	3.94

	T4
	 N @ 110 kg/ha + PK @ 50 kg/ha each 
	20.13
	11.97
	202.13
	2.60
	12.40
	4.75

	T5
	 N @ 120 kg/ha + PK @ 50 kg/ha each 
	21.77
	12.37
	206.76
	3.42
	13.62
	4.66

	T6
	 N @ 130 kg/ha + PK @ 50 kg/ha each 
	23.57
	12.86
	212.60
	3.49
	14.65
	5.13

	T7
	 N @ 140 kg/ha + PK @ 50 kg/ha each 
	18.24
	10.50
	195.71
	2.06
	11.63
	4.40

	T8
	 N @ 150 kg/ha + PK @ 50 kg/ha each 
	18.39
	11.10
	198.64
	2.05
	11.26
	4.48

	CD0.05
	1.24 
	0.49
	4.85
	0.28
	0.30
	0.46

	SE. m (±)
	0.42
	0.17
	1.63
	0.10
	0.10
	0.15






Figure 3:Graphical representation of effect of different levels of nitrogen on yield parameters of cucumber


Table 4. Economics as influenced by different treatments applied in Cucumber
	Treatment Symbols
	Treatment combination
	Cost of cultivation (Rs)
	Gross return (Rs)
	Net return (Rs)
	BC ratio

	T0
	 Control 
	1,32,905
	1,73,466
	40,562
	1.31

	T1
	 RDF 100% [NPK: 100:50:50 Kg/ha] 
	1,33,862
	2,30,400
	96,538
	1.72

	T2
	 N @ 80 kg/ha + PK @ 50 kg/ha each 
	1,33,620
	1,86,800
	53,180
	1.40

	T3
	 N @ 90 kg/ha + PK @ 50 kg/ha each 
	1,33,741
	1,96,133
	62,392
	1.47

	T4
	 N @ 110 kg/ha + PK @ 50 kg/ha each 
	1,33,983
	2,47,933
	1,13,950
	1.85

	T5
	 N @ 120 kg/ha + PK @ 50 kg/ha each 
	1,34,099
	2,72,333
	1,38,234
	2.03

	T6
	 N @ 130 kg/ha + PK @ 50 kg/ha each 
	1,34,220
	2,93,066
	1,58,847
	2.18

	T7
	 N @ 140 kg/ha + PK @ 50 kg/ha each 
	1,34,341
	2,32,666
	98,326
	1.73

	T8
	 N @ 150 kg/ha + PK @ 50 kg/ha each 
	1,34,462
	2,25,133
	90,671
	1.67

	Selling price of Cucumber: Rs 20/kg 









Plant height (cm)	At 15 DAS	T0	T1	T2	T3	T4	T5	T6	T7	T8	12.54	18.59	15.48	16.71	19.23	22.1	23.22	18.579999999999991	17.7	Plant height (cm)	At 30 DAS	T0	T1	T2	T3	T4	T5	T6	T7	T8	21.419999999999995	26.55	21.79	25.779999999999994	29.12	32.92	34.630000000000003	25.66	26.23	Plant height (cm)	At 45 DAS	T0	T1	T2	T3	T4	T5	T6	T7	T8	53.8	62.98	54.7	58.120000000000012	64.709999999999994	66.760000000000005	68.11999999999999	58.41	60.97	No of branches per plant	At 30 DAS	T0	T1	T2	T3	T4	T5	T6	T7	T8	4.03	5.2	3.7	3.8299999999999992	4.87	5.0999999999999996	6.07	4.13	5.4700000000000015	No of branches per plant	At 45 DAS	T0	T1	T2	T3	T4	T5	T6	T7	T8	8.77	12.6	11.8	12.33	14.23	14.67	16.170000000000005	13.73	14.07	Treatment Notation

Plant height (cm)




Days to first flowering	T0	T1	T2	T3	T4	T5	T6	T7	T8	42	38.870000000000005	40.47	40.07	43.55	44.13	43.220000000000013	43.290000000000013	45	Days to first fruit setting	T0	T1	T2	T3	T4	T5	T6	T7	T8	52.47	46.87	48.13	48.160000000000011	53.24	54.15	53.24	53.98	55.68	Days to first fruit picking	T0	T1	T2	T3	T4	T5	T6	T7	T8	66.290000000000006	60.71	61.63	61.230000000000011	68.940000000000026	68.52	68.28	70.02	71.72	No of fruits per plant	T0	T1	T2	T3	T4	T5	T6	T7	T8	8.68	12.51	10.23	11.41	13.28	15.22	16.22	10.33	9.5400000000000009	




Fruit length (cm)	T0	T1	T2	T3	T4	T5	T6	T7	T8	14.02	18.5	15.62	17.38	20.130000000000006	21.77	23.57	18.239999999999991	18.39	Fruit girth (cm)	T0	T1	T2	T3	T4	T5	T6	T7	T8	6.28	9.5400000000000009	7.72	8.43	11.97	12.370000000000003	12.860000000000003	10.5	11.1	Fruit yield per plant (kg/plant)	T0	T1	T2	T3	T4	T5	T6	T7	T8	1.3	2.319999999999999	1.82	1.87	2.6	3.42	3.4899999999999998	2.06	2.0499999999999998	Fruit yield per hectare (t/ha)	T0	T1	T2	T3	T4	T5	T6	T7	T8	8.67	11.52	9.34	9.81	12.4	13.62	14.65	11.63	11.26	Individual Fruit weight (grams)	T0	T1	T2	T3	T4	T5	T6	T7	T8	155.31	191.48000000000005	169	169.44	202.13	206.76	212.6	195.70999999999998	198.64	





