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Abstract 
 

Integrated nutrient management is an important strategy for improving soil health and sustaining crop 

productivity through the combined use of organic and inorganic nutrient sources. A field experiment was 

conducted during 2024 and 2025 at the Students' Research Farm, Khalsa College, Amritsar, Punjab, India, to 

evaluate the effect of integrated nutrient management on soil health indicators, nutrient dynamics, fruit yield 

and quality of cantaloupe (Cucumis melo L.). The experiment was laid out in a Randomised Block Design 
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with eight nutrient management treatments and three replications. The results revealed that 100% of the 

recommended dose of fertilisers (RDF) (T₂) produced the highest fruit yield (69.04 q acre⁻¹). Among the 

integrated nutrient management treatments, 50% RDF + 50% recommended N through VC (T₇) recorded a 

fruit yield of 64.02 q acre⁻¹, which was comparable to T₂ while substantially improving soil fertility. The 

highest soil organic carbon (0.44 %) was recorded under 50 % recommended N through FYM + 50% 

recommended N through VC (T₃), whereas the maximum cation exchange capacity (8.93 cmol (+) kg⁻¹ soil) 

and available nitrogen (233.85 kg ha⁻¹), phosphorus (23.73 kg ha⁻¹) and potassium (276.73 kg ha⁻¹) were 

obtained under T₇. Soil microbial biomass carbon and dehydrogenase activity were also significantly 

enhanced under integrated nutrient management treatments compared with the control. These findings 

indicate that integrating VC with inorganic fertilisers improves soil health while maintaining crop 

productivity. Therefore, 50 % RDF + 50 % recommended N through VC (T₇) may be considered a 

sustainable nutrient management strategy for cantaloupe cultivation, as it provides productivity comparable 

to the recommended fertiliser dose while enhancing soil quality and reducing dependence on chemical 

fertilisers. The study was conducted at a single location over two cropping seasons; therefore, further long-

term and multi-location studies are required to validate these findings under diverse agro-climatic conditions. 

 

 
Keywords: Cantaloupe; integrated nutrient management; farmyard manure; vermicompost; soil organic 

carbon; nutrient availability; microbial biomass carbon; dehydrogenase activity; fruit yield; soil 

health. 

 

1. Introduction 
 

The Cucurbitaceae family includes several economically important vegetable crops, among which cantaloupe 

(Cucumis melo L.) is widely cultivated due to its high yield potential, short crop duration and nutritional value. 

Cantaloupe is a warm-season crop adapted to arid and semi-arid environments and is grown under both irrigated 

and rainfed conditions. Although the geographic origin of melon remains debated, early studies suggested 

Africa as the centre of domestication (Kerje & Grum, 2000), whereas recent taxonomic and molecular evidence 

indicates Asia, particularly the Indian subcontinent, as the primary centre of origin and diversity (Schaefer et al., 

2009; Sebastian et al., 2010). In India, cantaloupe cultivation is mainly concentrated in Uttar Pradesh, Punjab, 

Rajasthan and Madhya Pradesh, with increasing adoption in temperate regions. 

 

Cantaloupe fruits are valued for their high moisture content, pleasant flavour and nutritional composition, 

including substantial amounts of vitamin C, β-carotene, potassium and other bioactive compounds (Lester & 

Hodges, 2008). Owing to these attributes and its adaptability to diverse production systems, cantaloupe has 

gained importance in commercial vegetable cultivation in recent years. However, despite its high genetic yield 

potential, productivity is often limited by declining soil fertility, nutrient imbalance and inefficient nutrient 

management practices. 

 

Modern intensive agricultural systems, which rely predominantly on inorganic fertilisers, have contributed to the 

deterioration of soil physical structure, depletion of soil organic carbon and reduction in soil biological activity 

(Fageria, 2012). In cucurbit crops, inadequate nutrient availability during critical growth stages adversely affects 

source-sink relationships, resulting in reduced fruit size, yield and quality due to poor photoassimilate 

translocation (Singh & Sahare, 2019). These challenges emphasise the need for sustainable nutrient management 

strategies that enhance soil health while maintaining high crop productivity. 

 

Integrated nutrient management (INM) is a holistic approach that involves the combined use of organic 

manures, inorganic fertilisers and biological inputs to maintain soil fertility and optimise nutrient availability for 

crops. Proper integration of nutrient sources improves nutrient use efficiency, reduces production costs and 

minimises environmental pollution associated with excessive fertiliser use (Soumya et al., 2013). Organic 

amendments play a critical role in improving soil physical, chemical and biological properties by increasing soil 

organic carbon, enhancing microbial activity and improving soil structure and moisture retention (Bhagat & 

Prajapati, 2021). 

 

Recent syntheses of vegetable production systems indicate that partial substitution of mineral fertilisers with 

organic nutrient sources may maintain productivity while supporting soil biological activity and nutrient cycling 

(Himanshu et al., 2026). Field evidence in cucumber also shows that combinations of mineral nutrients, 
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vermicompost and biofertiliser can improve growth and yield components relative to an unfertilised control 

(Malo et al., 2022). Long-term studies in other cropping systems have further associated combined organic and 

mineral fertilisation with improved soil organic carbon, nutrient transformations, enzymatic activity and yield 

sustainability (Walia et al., 2024; Wang et al., 2024). Despite these advances, the comparative effects of 

replacing recommended inorganic nitrogen with FYM and VC on the combined physical, chemical and 

biological indicators of sandy loam soil under cantaloupe cultivation remain insufficiently characterised under 

the agro-climatic conditions of Punjab. In particular, evidence is limited on whether partial organic substitution 

can maintain fruit yield while simultaneously improving post-harvest nutrient availability and microbial activity 

across consecutive seasons. 

 

Therefore, the present study was undertaken to evaluate the effect of INM involving inorganic fertilisers, FYM 

and VC on soil health indicators, nutrient dynamics, fruit yield and fruit quality of cantaloupe (Cucumis melo 

L.). The specific objectives were to: (i) assess the influence of different integrated nutrient management 

practices on soil physical, chemical and biological properties; (ii) evaluate their impact on fruit yield; and (iii) 

identify a sustainable nutrient management strategy that enhances soil fertility while maintaining high crop 

productivity.  

 

2. Materials and Methods 
 

A field experiment was conducted during the spring seasons of 2024 and 2025 at the Students' Research Farm, 

Khalsa College, Amritsar, Punjab, India (31°38′15’’ N, 74°50′10’’ E; 229 m above mean sea level). The region 

has a subtropical semi-arid climate characterised by hot summers and cool winters. The experiment was laid out 

in a Randomised Block Design (RBD) with eight treatments and three replications. 

 

The experimental soil was sandy loam in texture with an alkaline reaction (pH 8.29), low in available nitrogen 

(N) (179.38 kg ha-1) and organic carbon (0.39 %), and medium in available phosphorus (P) (13.08 kg ha-1) and 

potassium (K) (249.32 kg ha-1). 

 

The crop used was cantaloupe (Cucumis melo L.) cv. F1 Punjab Hybrid. Seedlings were transplanted on 3 March 

2024 and 6 March 2025 at a spacing of 60 × 60 cm. Each experimental plot measured 3 m × 5 m (15 m2). 

Standard agronomic practices recommended by Punjab Agricultural University, Ludhiana, were followed 

uniformly for all treatments. Irrigation was applied at regular intervals according to crop requirements to avoid 

moisture stress. 

 

The recommended fertiliser dose (RDF) for cantaloupe was 50:25:25 kg N:P2O5:K2O ha-1. Fifty percent of the 

recommended N and the full doses of P and K were applied as a basal dose at transplanting, while the remaining 

N was applied in two equal splits at 30 and 45 days after transplanting.  

 

The treatments consisted of: T1: Absolute control; T2: 100 % RDF; T3: 50 % of the recommended N supplied 

through FYM + 50 % through VC; T4: 75 % RDF+ 25% of the recommended N through FYM; T5: 50 % RDF+ 

50 % of the recommended N through FYM; T6: 75 % RDF + 25 % of the recommended N through VC; T7: 50 

% RDF + 50 % of the recommended N through VC; and T8: 50 % RDF + 25 % of the recommended N through 

VC + 25 % through FYM. In all integrated treatments, substitution was based only on the recommended N dose 

(RDFN), whereas P and K were applied through inorganic fertilisers to maintain uniform recommended levels 

across treatments.  

 

Prior to field application, FYM and VC were analysed for their nutrient composition to determine the quantities 

required to substitute the recommended N dose. The nutrient contents of FYM were 1.5 % N, 0.2 % P and 0.5 % 

K, whereas VC contained 1.0 % N, 0.8 % P and 0.8 % K. The calculated quantities of FYM and VC were 

incorporated uniformly into the soil 15 days before transplanting. 

 

After harvest, composite soil samples were collected from each plot and analysed for bulk density, porosity, 

water-holding capacity (WHC), pH, electrical conductivity (EC), organic carbon, cation exchange capacity 

(CEC), available N, P and K, soil microbial biomass carbon (SMBC) and dehydrogenase activity (DHA) using 

standard procedures. Available N was determined by the alkaline permanganate method (Subbiah & Asija, 

1956), available P by the Olsen method (Olsen et al., 1954), available K by flame photometry (Merwin & 

Peech, 1951), pH and EC according to Jackson (1973), CEC by Chapman (1965), organic carbon by Walkley 
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and Black (1934), bulk density by the core method (Prihar & Hundal, 1971), porosity by the PAU moisture 

gauge method (Prihar & Sandhu, 1968), WHC by the Keen box method (Keen & Raczkowski, 1921), SMBC by 

the chloroform fumigation-incubation method (Jenkinson & Powlson, 1976), and DHA by the method of Casida 

et al. (1964). 

 

The data obtained from both years were subjected to analysis of variance (ANOVA) using OPSTAT software 

following the RBD. Treatment means were compared using the least significant difference (LSD) test at p ≤ 

0.05. 

 

3. Results and Discussion 
 

3.1 Physical Properties of Soil 
 

The data presented in Table 1 illustrate that the application of various organic and inorganic nutrient sources 

significantly influenced the bulk density, soil porosity and WHC at the time of cantaloupe harvest. Across the 

pooled data, bulk density values ranged from 1.37 to 1.44 g cm⁻³. The maximum pooled mean was recorded in 

T1 (1.44 g cm⁻³) followed closely by T2 (1.43 g cm⁻³). The lowest pooled bulk density was recorded in T3 at 1.37 

g cm⁻³, which was significantly lower than that of most other treatments. Treatments with higher organic inputs 

(T5, T7 and T8) also showed reduced bulk density (1.38, 1.39 and 1.39 g cm⁻³) and were statistically comparable 

to T3, highlighting the beneficial impact of organic amendments on soil physical properties. However, the 

marginal reduction in bulk density values in the integrated treatments compared with the control and the sole use 

of inorganic fertilisers may be ascribed to an increase in organic matter due to the addition of organic manures, 

which results in soil aggregation and more pore space (Zahoor et al., 2022).  

 

Soil porosity ranged from 45.27 to 48.70 per cent, indicating consistent enhancement across treatments. The 

lowest pooled porosity was recorded in T1 (45.27 %), followed by T2 (45.67 %), demonstrating that inorganic 

fertilisers alone were less effective in improving pore space. The highest pooled porosity was found in T3 at 

48.70 per cent, which was significantly greater than other treatments. Similarly, treatments incorporating 

organic manure (T5, T7 and T8) recorded higher porosity values than T1 and T2, confirming the beneficial 

influence of INM practices on soil physical health. Krishna et al. (2022) reported that higher organic carbon 

content improves the pore space in the soil. The incorporation of organic sources, i.e. FYM and VC, reduced 

soil bulk density and increased soil aggregate stability, thereby increasing soil porosity.  

 

Table 1. Effect of integrated nutrient management on bulk density, soil porosity and water holding 

capacity of soil (Pooled analysis of two years) 

 

Symbol Treatments Bulk density 

(g cm⁻³) 

Soil porosity 

(%) 

WHC 

(%) 

T1 Absolute control 1.44 45.27 34.34 

T2 100 % RDF 1.43 45.67 35.06 

T3 50 % of the recommended N supplied through 

FYM + 50 % through VC 

1.37 48.70 43.44 

T4 75 % RDF+ 25% of the recommended N 

through FYM 

1.40 47.16 40.26 

T5 50 % RDF + 50 % of the recommended N 

through FYM 

1.38 47.74 42.44 

T6 75 % RDF + 25 % of the recommended N 

through VC 

1.41 46.79 39.09 

T7 50 % RDF + 50 % of the recommended N 

through VC 

1.39 47.55 42.31 

T8 50 % RDF + 25 % of the recommended N 

through VC + 25 % through FYM 

1.39 47.54 42.24 

SE(m) 0.005 0.33 0.39 

LSD (p = 0.05) 0.01 0.99 1.20 

Initial status 1.44 42.10 32.88 
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The WHC values ranged from 34.34 to 43.44 per cent. The lowest pooled WHC was recorded under T1 (34.34 

%), reflecting the limited moisture retention capacity in the absence of nutrient application. T2 recorded 35.06 

per cent, indicating only minor improvement with inorganic fertilisers alone. The highest pooled WHC was 

recorded in T3 (43.44 %), significantly surpassing all other treatments. Other organic-based treatments such as 

T5 (42.44 %), T7 (42.31 %) and T8 (42.24 %) also registered higher WHC and were statistically at par with each 

other and comparable to T3. The enhanced WHC may be due to the hygroscopic nature of organic matter, which 

acts as a reservoir for water by absorbing and retaining moisture. This increases the availability of plant-

accessible water, particularly in sandy loam soils (Bamboriya et al., 2022).  

 

3.2 Chemical Properties of Soil 
 

The data presented in Table 2 represent the effects of the combined application of organic and inorganic plant 

nutrient sources on soil pH, EC, organic carbon and CEC. The results revealed that different INM treatments did 

not exert a statistically significant influence on soil pH. This indicates that the inclusion of various combinations 

of organic and inorganic nutrient sources maintained the soil reaction within a relatively narrow and stable 

range. The recorded pH values across treatments varied only between 8.22 and 8.28, suggesting that the soil 

buffering capacity effectively resisted major shifts in acidity or alkalinity. Among the treatments, the highest pH 

(8.28) was observed in T1. In contrast, the lowest pH of 8.22 was recorded under T3, which involved the 

combined use of FYM and VC. 

 

The pooled EC values ranged narrowly from 0.33 to 0.38 dS m⁻¹ across treatments, suggesting that the applied 

nutrient management practices had a minimal impact on the soluble salt concentration of the soil. Among the 

treatments, the highest EC (0.38 dS m⁻¹) was recorded under T2, where only chemical fertilisers were applied. 

The lowest EC (0.33 dS m⁻¹) was observed in T1, where no fertilisers or organic amendments were applied, 

reflecting the natural ionic composition of the soil. 

 

The pooled SOC values ranged from 0.36 to 0.44 per cent across the treatments. The lowest SOC content (0.36 

%) was recorded in T1. The highest SOC value (0.44 %) was observed under T3, which was significantly higher 

than all other treatments. The increase in SOC content with the application of different manures may be 

attributed to the direct incorporation of these materials into the soil and their subsequent decomposition, 

resulting in an enhanced OC content of the soil (Jhaliwal et al., 2022). 

 

Table 2. Effect of integrated nutrient management on chemical properties (Pooled analysis of two years) 

 

Symbol Treatment pH EC 

(dS m⁻¹) 

Soil 

organic 

carbon 

(%) 

Cation exchange 

capacity 

[cmol (+) kg⁻¹ 

soil] 

T1 Absolute control 8.28 0.33 0.36 6.62 

T2 100 % RDF 8.27 0.38 0.37 6.87 

T3 50 % of the recommended N supplied 

through FYM + 50 % through VC 

8.22 0.35 0.44 7.21 

T4 75 % RDF+ 25% of the recommended 

N through FYM 

8.24 0.35 0.41 7.89 

T5 50 % RDF + 50 % of the 

recommended N through FYM 

8.23 0.36 0.43 8.63 

T6 75 % RDF + 25 % of the 

recommended N through VC 

8.24 0.36 0.41 8.25 

T7 50 % RDF + 50 % of the 

recommended N through VC 

8.23 0.37 0.42 8.93 

T8 50 % RDF + 25 % of the 

recommended N through VC + 25 % 

through FYM 

8.23 0.36 0.42 8.47 

SE(m) 0.004 0.002 0.007 0.05 

LSD (p = 0.05) NS NS 0.02 0.17 

Initial status 8.28 0.36 0.39 6.71 
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In the pooled analysis, the lowest pooled CEC was recorded in T1 at 6.62 cmol (+) kg⁻¹ soil. The highest pooled 

CEC was observed in T7 with 8.93 cmol (+) kg⁻¹ soil, significantly surpassing other treatments. Treatments 

incorporating organic amendments also recorded high CEC values, including T5 [8.63 cmol (+) kg⁻¹ soil], T6 

[8.25 cmol (+) kg⁻¹ soil] and T8 [8.47 cmol (+) kg⁻¹ soil]. CEC was significantly better in treatments receiving 

organic manure than in those receiving fertiliser alone, which might be due to the porous structure of organic 

matter, a high specific surface area and an abundance of functional groups (-COOH and -OH) that provide 

additional exchange sites for cations (Pandit et al., 2020). 

 

3.3 Macronutrient Availability in Soil 
 

During the investigation period, the treatments exhibited significant variations in the available NPK content of 

the soil, as shown in Table 3. Post-harvest analysis of soil revealed that available N ranged from 176.08 to 

233.85 kg ha⁻¹. The lowest N was recorded under T1 with 176.08 kg ha⁻¹, indicating continuous nutrient 

depletion without any input. The highest pooled N was found in T7, which recorded 233.85 kg ha⁻¹, significantly 

exceeding all other treatments. This was closely followed by T5, which registered 231.47 kg ha⁻¹. Higher 

available N content was observed in treatments that received a combination of organic manure and inorganic 

fertilisers, which might be partly due to the release of native soil N and partly due to the mineralisation of 

nutrients from organic manure (Sande et al., 2024). This build-up in soil fertility indicates that chemical 

fertilisers in combination with organic manures have a marked effect on the availability of nutrients in the soil 

after crop harvest (Upadhyay et al., 2022). 

 

The pooled available P values ranged from 12.08 to 23.73 kg ha⁻¹, showing consistent improvement across the 

INM treatments. The lowest pooled P was recorded under T1 at 12.08 kg ha⁻¹, indicating nutrient mining in 

unfertilised soil. The highest pooled P availability was observed in T7, which recorded 23.73 kg ha⁻¹, 

significantly surpassing all other treatments. Other treatments incorporating organic manure also recorded high 

values, particularly T5 (22.48 kg ha⁻¹) and T6 (20.01 kg ha⁻¹). These values indicate that even partial substitution 

of inorganic fertilisers with FYM or VC markedly improved soil P availability compared with T2. This increase 

in P content is attributed to the direct addition and solvation of native P through organic acids (Varikuppala et 

al., 2021). 

 

Table 3. Effect of integrated nutrient management on available macronutrient status of soil (Pooled 

analysis of two years) 

 

Symbol Treatment Available N (kg 

ha⁻¹) 

Available P (kg 

ha⁻¹) 

Available K (kg 

ha⁻¹) 

T1 Absolute control 176.08 12.08 246.08 

T2 100 % RDF 216.54 17.16 258.48 

T3 50 % of the recommended N 

supplied through FYM + 50 % 

through VC 

205.66 15.94 251.04 

T4 75 % RDF+ 25% of the 

recommended N through FYM 

223.17 17.91 262.29 

T5 50 % RDF + 50 % of the 

recommended N through FYM 

231.47 22.48 271.21 

T6 75 % RDF + 25 % of the 

recommended N through VC 

226.47 20.01 264.18 

T7 50 % RDF + 50 % of the 

recommended N through VC 

233.85 23.73 276.73 

T8 50 % RDF + 25 % of the 

recommended N through VC + 

25 % through FYM 

229.49 20.93 269.20 

SE(m) 0.99 0.74 0.87 

LSD (p = 0.05) 3.04 2.26 2.67 

Initial status 179.38 13.08 249.32 
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The pooled available K values ranged from 246.08 to 276.73 kg ha⁻¹, showing consistent improvement with 

INM. The lowest pooled K occurred in T1 with 246.08 kg ha⁻¹, reiterating the loss of K in untreated soil. The 

highest pooled K was observed under T7, recording 276.73 kg ha⁻¹, significantly exceeding other treatments. 

Other organic-based treatments also showed elevated K levels, including T5 (271.21 kg ha⁻¹) and T8 (269.20 kg 

ha⁻¹). The improvement in available K content under integrated treatments can be attributed to the synergistic 

effect of organic and inorganic nutrient sources, which collectively enhance soil nutrient retention and release 

mechanisms. Organic matter interacts with clay minerals, reducing the fixation of K by occupying adsorption 

sites on clay surfaces, thereby maintaining K in a more readily available form for plant uptake. The 

mineralisation of organic matter also releases organic acids and carbon dioxide, which help dissolve K-bearing 

minerals such as feldspars and micas, further enhancing the availability of K in the soil (Singh et al., 2020). 

 

3.4 Biological Properties of Soil 
 

The data presented in Table 4 demonstrate that the application of various organic and inorganic nutrient sources 

significantly influenced soil biological properties, including SMBC and DHA at the time of cantaloupe harvest. 

The pooled SMBC values reinforced the trends observed in individual years. The lowest SMBC was recorded in 

T1 (82.84 µg g⁻¹). The highest SMBC was recorded in T3 at 92.40 µg g⁻¹. Treatments with organic components 

also showed elevated pooled SMBC values, including T5 (90.91 µg g⁻¹), T7 (90.15 µg g⁻¹) and T8 (89.42 µg g⁻¹). 

According to Zhang et al. (2022), the surface area, porous structure and mineral content of organic matter 

significantly affect soil microorganisms because they provide food and habitats for beneficial microorganisms, 

thereby increasing SMBC. 

 

The pooled DHA values reflected consistent trends across both years. The lowest pooled DHA was found in T1 

with 21.55 µg TPF g⁻¹ soil 24 h⁻¹, showing sustained reduction in microbial enzymatic activity without nutrient 

inputs. The highest pooled DHA was recorded in T3 with 32.64 µg TPF g⁻¹ soil 24 h⁻¹, demonstrating the 

superior effect of integrating FYM and VC. Other organic-enriched treatments also recorded high values, 

including T5 (30.12 µg TPF g⁻¹ soil 24 h⁻¹), T7 (29.67 µg TPF g⁻¹ soil 24 h⁻¹) and T8 (28.92 µg TPF g⁻¹ soil 24 

h⁻¹). The increase in DHA with the application of organic manures may be due to improved soil aeration, 

moisture retention and labile carbon availability, which stimulate microbial respiration and enzyme synthesis 

(Brar et al., 2015). 

 

Table 4. Effect of integrated nutrient management on soil microbial biomass carbon and dehydrogenase 

activity (Pooled analysis of two years) 

 

Symbol Treatments SMBC 

(µg g⁻¹ soil) 

DHA 

(µg TPF g⁻¹ soil 24 h⁻¹) 

T1 Absolute control 82.84 21.55 

T2 100 % RDF 84.97 24.96 

T3 50 % of the recommended N supplied through FYM + 

50 % through VC 

92.40 32.64 

T4 75 % RDF+ 25% of the recommended N through FYM 88.28 27.90 

T5 50 % RDF + 50 % of the recommended N through 

FYM 

90.91 30.12 

T6 75 % RDF + 25 % of the recommended N through VC 88.10 28.35 

T7 50 % RDF + 50 % of the recommended N through VC 90.15 29.67 

T8 50 % RDF + 25 % of the recommended N through VC 

+ 25 % through FYM 

89.42 28.92 

SE(m) 0.80 0.73 

LSD (p = 0.05) 2.47 2.23 

Initial status 85.71 23.63 

 

3.5 Yield Attributes 
 

Integrated nutrient management significantly influenced the pooled fruit yield of cantaloupe (Table 5). Among 

the treatments, T2 recorded the highest pooled fruit yield (69.04 q acre⁻¹), followed by T7 with 64.02 q acre⁻¹. 

The T5 and T8 treatments produced comparable yields of 55.94 q acre⁻¹ and 55.77 q acre⁻¹, respectively, whereas 
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the lowest yield (21.25 q acre⁻¹) was recorded under T1. The superior performance of T2 and T7 indicates that 

balanced nutrient supply through recommended fertilisers or partial substitution of inorganic N with VC 

effectively enhanced crop productivity. 

 

The higher fruit yield under T2 may be attributed to the continuous availability of essential nutrients, which 

promoted vigorous vegetative growth, efficient photosynthesis, flowering, fruit set and assimilate partitioning 

towards developing fruits. Likewise, the comparable yield recorded under T7 demonstrates that replacing 50 % 

of the recommended N with VC maintained adequate nutrient availability while improving soil biological 

activity and nutrient-use efficiency. Paramesh et al. (2023) reported that INM significantly improves crop 

productivity, nutrient-use efficiency and soil fertility through the combined use of organic and inorganic nutrient 

sources. Similarly, Wu et al. (2023) observed that VC enhanced nutrient uptake, carbohydrate transport and fruit 

yield by improving plant physiological processes and nutrient availability. 

 

Table 5. Effect of integrated nutrient management on fruit yield of cantaloupe (Cucumis melo L.) (pooled 

analysis of two years) 

 

Symbol Treatments Pooled  

(q acre⁻¹) 

T1 Absolute control 21.25 

T2 100 % RDF 69.04 

T3 50 % of the recommended N supplied through FYM + 50 % through VC 39.39 

T4 75 % RDF+ 25% of the recommended N through FYM 48.16 

T5 50 % RDF + 50 % of the recommended N through FYM 55.94 

T6 75 % RDF + 25 % of the recommended N through VC 50.67 

T7 50 % RDF + 50 % of the recommended N through VC 64.02 

T8 50 % RDF + 25 % of the recommended N through VC + 25 % through FYM 55.77 

SE(m) 2.78 

LSD (p = 0.05) 8.43 

 

4. Conclusions 
 

The study demonstrated that INM improved soil physical, chemical and biological properties under cantaloupe 

cultivation. Treatments involving organic amendments reduced soil bulk density and enhanced porosity and 

water-holding capacity compared with the control and sole inorganic fertiliser application. The combined use of 

FYM and VC substantially improved soil organic carbon, microbial biomass carbon and dehydrogenase activity, 

whereas 100% RDF produced the highest fruit yield and 50% RDF + 50% recommended N through VC 

achieved comparable productivity while improving soil health. Treatments combining inorganic fertilisers with 

VC also increased CEC and the post-harvest availability of N, P and K. Soil pH and EC remained within a 

narrow range, indicating that the integrated nutrient treatments did not adversely affect soil reaction or soluble 

salt status. The findings suggest that partial substitution of chemical fertilisers with organic manures can support 

soil fertility, nutrient availability and biological activity in cantaloupe cultivation. Integrated nutrient 

management may therefore be considered a useful strategy for sustaining soil health under intensive vegetable 

production systems. 

 

5. Limitations 
 

This study was conducted at a single experimental site over two consecutive growing seasons; therefore, the 

findings may not be directly applicable to other agro-climatic regions and soil types. The study evaluated the 

short-term effects of INM on soil health indicators and fruit yield, whereas the long-term residual effects of 

repeated applications of FYM and VC on soil fertility and productivity were not assessed. Further multi-location 

and long-term studies are required to validate the present findings and develop location-specific nutrient 

management recommendations for sustainable cantaloupe production. 
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