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ABSTRACT

Present investigation was conducted during 202526 at the Horticultural Research Farm, Department of
Horticulture, Naini Agricultural Institute, Sam Higginbottom University of Agriculture, Technology and
Sciences (SHUATYS), Prayagraj, Uttar Pradesh. The experiment was laid out in a Factorial Randomized Block
Design (FRBD) with three pruning intensities [P : no pruning, P.: 2-bud spur at 8 positions (75%) heavy
pruning and P,: 4-bud spur at 8 positions (50%) moderate pruning] and three biofertilizer treatments [B
control, B,: RDF (100%) + Azotobacter + PSB + VAM and B,: RDF (75%) + Azotobacter + PSB + VAM +
Azospirillum], and their interaction. The study evaluated the combined effects of pruning intensity and
biofertilizer application on vegetative growth, flowering behaviour, yield attributes, and economics of grape.
Among the interactions, P,B, [moderate pruning + RDF (75%) + Azotobacter + PSB + VAM + Azospirillum]
significantly enhanced vegetative growth, flowering and yield, recording the earliest bud burst (51.33 days)
and flowering (72.33 days), highest bud burst (31.08%), chlorophyll content (35.50 SPAD), vine spread (2.90
m?), fruit set (89.68%), clusters per vine (28.33), berries per cluster (118.07). However, P,B, [moderate pruning
+ RDF (100%) + Azotobacter + PSB + VAM] produced the highest average cluster weight (275.08 g), yield per
vine (7.06 kg), yield per hectare (17.65 t ha), gross return (Rs. 17,64,667 ha), net return (Rs. 14,50,502 ha?)
and benefit:cost ratio (5.62). Thus, moderate pruning integrated with biofertilizer application proved to be an
effective and sustainable strategy for improving productivity, fruit quality and profitability of Arka Kanchan
grape under Prayagraj agro-climatic condition.

Key words: Grape, Vitis vinifera, pruning intensity, biofertilizers, Azotobacter, PSB, VAM, Azospirillum,
yield.

Introduction

Grape (Vitis vinifera L.) is one of the most important
fruit crops cultivated worldwide for fresh consumption,
raisin production, juice, and wine industries. China is the
leading grape-producing country, followed by Italy, the
United States, Spain, France, Turkiye, and India. Globally,
grapes are cultivated over approximately 7.46 million
hectares with an annual production of about 77.8 million
tonnes (Atak, 2024). In India, grape cultivation occupies
about 1.40 lakh hectares with an annual production of
nearly 30.41 lakh tonnes, making it an economically
important horticultural crop (Khadatkar et al., 2018).
Among various vineyard management practices, pruning

is the most important cultural operation because
grapevines bear fruits on the current season’s shoots
arising from one-year-old canes. Pruning regulates bud
load, shoot emergence, canopy architecture, flowering,
berry development, yield, and fruit quality while
maintaining a balanced source—sink relationship and
improving light penetration and air circulation within the
canopy (Morris et al., 2009). Appropriate pruning is
therefore essential for achieving optimum productivity
and superior fruit quality. Sustainable nutrient management
is another key factor influencing grape production.
Excessive dependence on chemical fertilizers has resulted
in declining soil fertility, nutrient imbalance, reduced
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fertilizer-use efficiency, and environmental pollution
through nutrient losses (Chhonkar, 2008; Singh et al.,
2014). Consequently, biofertilizers have gained importance
as eco-friendly alternatives that improve nutrient
availability, soil health, and crop productivity by enhancing
beneficial microbial activity (ICAR, 2011; Mani et al.,
2013). Microorganisms such as Azotobacter, Azospirillum,
phosphate-solubilizing bacteria (PSB), and vesicular-
arbuscular mycorrhiza (VAM) enhance nutrient uptake,
fix atmospheric nitrogen, solubilize phosphorus, stimulate
root growth, and produce plant growth-promoting
substances, thereby improving vegetative growth, yield,
and fruit quality (Soorianathasundaramet al., 2000; Mani
et al., 2013). Several studies have demonstrated the
beneficial effects of integrated nutrient management using
biofertilizers in fruit crops, including guava, aonla, phalsa,
custard apple, and bael, where significant improvements
in growth, nutrient uptake, yield, and fruit quality have
been reported (Dutta et al., 2009; Singh et al., 2011;
Goswami et al., 2012; Mandal et al., 2013; Sharma and
Bhatnagar, 2014; Sharma et al., 2014; Singh et al., 2014).
However, information regarding the combined influence
of pruning intensity and biofertilizer application on Arka
Kanchan grape under the agro-climatic conditions of
Prayagraj is limited.

Materials and Methods

The experiment was carried out at the Horticultural
Research Farm, Department of Horticulture, Naini
Agricultural Institute, Sam Higginbottom University of
Agriculture, Technology and Sciences (SHUATS),
Prayagraj, Uttar Pradesh, during the winter season of
2025-26. The experimental vineyard consisted of four-
year-old healthy and uniformly growing vines of grape
cv. Arka Kanchan. The experiment was laid out in a
Factorial Randomized Block Design (FRBD) comprising
nine treatment combinations (three levels of pruning and
three levels of biofertilizers) with three replications. The
treatments consisted of three pruning intensities combined
with different biofertilizer applications (Table 1). The
pruning treatments were practiced in the month of January,
2026 and RDF were applied a day after the pruning
performed in the vineyard. Biofertilizers were thoroughly
mixed with FYM and incubated for 15 days to activate
the microbial population, enhance soil penetration depth,
and protect the living organisms from direct sunlight prior
to application. biofertilizers were applied to the soil two
feet away from the tree trunk after 2 weeks of pruning.
Standard cultural practices, including irrigation, nutrient
application, plant protection measures, and intercultural
operations, were followed uniformly for all treatments
throughout the experimental period. Observations on

Table 1: Factors and Interaction Details.

Factors | Factor details
Factor I (Pruning intensities)

P, Control (no pruning)

P, 2 bud spur 8 position (75%) Heavy

P, 4 bud spur 8 positions (50%) Moderate

Factor 11 (Biofertilizer)

B, Control (No Biofertilizer)

B, RDF (100%) + Azotobacter (250g vine?) + PSB
(2509 vine) + VAM (50g vine?)

B, RDF (75%) + Azotobacter (250g vine?) + PSB

(2509 vine) + VAM (50g vine?)
+Azospirillum (250g vine)

Treatment .

Notation Interaction

P.B, Control (no pruning) + Control (No Biofertilizer)
P.B, Control (no pruning) + RDF (100%) +

Azotobacter (250g vine) + PSB (250g vine™)
+VAM (50g vine?)

PB Control (no pruning) + RDF (75%) +
Azotobacter (250g vine) + PSB (250g vine™)
+VAM (50g vine) + Azospirillum (250g vine?)

P.B, 2 bud spur 8 position (75%) Heavy + Control
(No Biofertilizer)
PB, 2 bud spur 8 position (75%) Heavy + RDF

(100%) + Azotobacter (2509 vine) + PSB
(2509 vine) + VAM (50g vine?)

PB 2 bud spur 8 position (75%) Heavy + RDF
(75%) + Azotobacter (250g vine?) + PSB
(250g vine + VAM (50g vine?) +
Azospirillum (2509 vine?)

P.,B, 4 bud spur 8 positions (50%) Moderate +
Control (No Biofertilizer)
P,B, 4 bud spur 8 positions (50%) Moderate +

RDF (100%) + Azotobacter (250g vine?) +
PSB (2509 vinet) + VAM (50g vine?)

PB 4 bud spur 8 positions (50%) Moderate +
RDF (75%) + Azotobacter (250g vine?) +
PSB (2509 vinet) + VAM (509 vine?) +
Azospirillum (2509 vine?)

vegetative growth, flowering, yield and yield-attributing
parameters were recorded at appropriate stages of crop
growth using standard procedures. The vegetative
parameters included days to bud burst, bud burst
percentage, chlorophyll content (SPAD value), vine
spread (North-South and East-West directions) (m?) at
60, 90 and 120 days after pruning (DAP). Flowering
observations comprised days required for flowering
(days), the number of inflorescences per shoot and fruit
set percentage. The date of emergence of bud and
initiation of flowering was recorded and expressed in
number of days taken for bud burst and flowering. Yield
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Table 2: Effect of different pruning intensities and biofertilizer application on growth and flowering parameters in Grape cv. Arka

Kanchan.
Daysto bud Bud Chlorophyll content Vine spread (m?)

Treatment | it | burst(%) | (SPADvalue) {N-S& E-W} oF | NIPS | Fs
Notation (* Days after pruning) 60 DAP |90 DAP | 120 DAP

P, 56.00 2297 3130 0.75 140 172 7944 | 344 | 7148
P, 53.56 2743 3273 0.93 184 221 7667 | 433 | 70.19
P, 53.44 28.18 33.20 0.98 2.05 246 7578 | 522 | 86.01
CDogs 4.82 3.32 0.89 0.61 0.75 0.67 483 | 0.66 | 1.71
SEm (%) 1.55 1.07 0.29 0.20 0.24 0.21 155 | 0.21 | 0.55
B, 57.44 22.85 3040 0.64 127 162 80.89 | 300 | 6852
B, 53.00 28.13 3283 0.97 198 2.26 76.11 | 456 | 78.89
B, 52.56 27.60 34.00 1.05 204 250 7489 | 544 | 80.26
CDogs 4.82 3.32 0.89 0.61 0.75 0.67 483 | 0.66 | 1.71
SEm (%) 1.55 1.07 0.29 0.20 0.24 0.21 155 | 0.21 | 0.55
P.,B, 59.67 11.27 20.50 0.46 0.92 122 8400 | 233 | 5556
P.B, 54.33 28.82 3140 0.84 159 1.95 77133 | 367 | 8222
P,B, 54.00 28.82 33.00 0.97 168 198 7700 | 433 | 76.67
PB, 55.67 28.82 31.20 0.73 151 185 7867 | 333 | 6944
P B, 52.67 30.56 3350 0.99 201 215 7600 | 433 | 66.67
PB, 52.33 29 3350 1.06 2.00 2.62 7533 | 533 | 7444
P,B, 57.00 2847 30.50 0.73 137 178 80.00 | 333 | 8056
P,B, 52.00 25.00 33.60 107 233 2.69 7500 | 567 | 87.78
P,B, 51.33 31.08 35.50 113 246 290 7233 | 667 | 89.68
CDogs 8.36 5.75 1.54 1.06 1.30 1.15 8.37 | 1.14 | 2.15
SEm (%) 2.69 1.85 0.49 0.34 0.42 0.37 2.69 | 0.37 | 0.69
cv 8.56 12.22 2.64 66.33 | 40.95 30.14 6.03 | 14.65 | 29.71

DF: Days to flowering; NIPS: Number of inflorescences per shoot; FS: Fruit set (%)

and yield-attributing parameters included the average
number of clusters per vine, average number of berries
per cluster, average cluster weight (g), yield per vine (kg)
and yield per hectare (t ha?). All observations were
recorded from the selected experimental vines in each
treatment and subjected to statistical analysis following
the procedure appropriate for a Factorial Randomized
Block Design (FRBD) by Gomez and Gomez (1984),
and treatment means were compared at the 5% level of
significance.

Results and Discussion
Vegetative growth and flowering parameters

The data presented in Table 2 revealed that growth
and flowering parameters, namely days to bud burst, bud
burst percentage, chlorophyll content, vine spread, days
to flowering, number of inflorescences per shoot and fruit
set, were significantly influenced by different pruning
intensities, biofertilizer applications and their interaction.

Among the pruning intensities, moderate pruning (P,
4 bud spur at 8 positions, 50%) recorded the earliest bud
burst (53.44 days), which remained statistically at par
with heavy pruning (P,: 2 bud spur at 8 positions, 75%)

(53.56 days), whereas the maximum number of days
required for bud burst (56.00 days) was observed in the
control (P,). The highest bud burst percentage (28.18%)
was also recorded under moderate pruning, followed by
heavy pruning (27.43%), while the lowest value (22.97%)
was observed in unpruned vines. Chlorophyll content was
significantly enhanced under moderate pruning, recording
the highest SPAD value (33.20), followed by heavy
pruning (32.73), whereas the lowest chlorophyll content
(31.30 SPAD) was recorded under the control. Similarly,
moderate pruning produced the maximum vine spread of
0.98, 2.05 and 2.46 m? at 60, 90 and 120 DAP,
respectively, followed by heavy pruning, while the
minimum vine spread (0.75, 1.40 and 1.72 m?,
respectively) was recorded under the control. Moderate
pruning also recorded the earliest flowering (75.78 days),
followed by heavy pruning (76.67 days), whereas the
maximum number of days to flowering (79.44 days) was
recorded under the control. The highest number of
inflorescences per shoot (5.22) and fruit set (86.01%)
were also recorded under moderate pruning, whereas
the lowest values (3.44 and 71.48%, respectively) were
observed in unpruned vines.
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Among the biofertilizer treatments, the application
of RDF (75%) + Azotobacter + PSB + VAM +
Azospirillum (B,) significantly reduced the days to bud
burst (52.56 days), which remained statistically at par
with B, (53.00 days), while the maximum duration (57.44
days) was recorded under the control (B,). The highest
chlorophyll content (34.00 SPAD), maximum vine spread
(1.05, 2.04 and 2.50 m? at 60, 90 and 120 DAP,
respectively), earliest flowering (74.89 days), highest
number of inflorescences per shoot (5.44) and maximum
fruit set (80.26%) were recorded under B,. However,
the highest bud burst percentage (28.13%) was recorded
under B,, which remained statistically at par with B,
(27.60%), whereas the lowest bud burst percentage
(22.85%), chlorophyll content (30.40 SPAD), vine spread
(0.64, 1.27 and 1.62 m?), number of inflorescences per
shoot (3.00), fruit set (68.52%) and the latest flowering
(80.89 days) were observed in the untreated control (B ).

The interaction between pruning intensity and
biofertilizer application also exerted a significant influence
on all growth and flowering parameters. The combination
of moderate pruning (P,) with RDF (75%) + Azotobacter
+ PSB + VAM + Azospirillum (B,) recorded the earliest
bud burst (51.33 days), highest bud burst percentage
(31.08%), maximum chlorophyll content (35.50 SPAD),
greatest vine spread (1.13, 2.46 and 2.90 m? at 60, 90
and 120 DAP, respectively), earliest flowering (72.33
days), highest number of inflorescences per shoot (6.67)
and maximum fruit set (89.68%). In contrast, the
combination of control without pruning and without
biofertilizer (P B,) recorded the poorest performance,
with the latest bud burst (59.67 days), minimum bud burst
(11.27%), lowest chlorophyll content (29.50 SPAD),
smallest vine spread (0.46, 0.92 and 1.22 m?), latest
flowering (84.00 days), minimum number of
inflorescences per shoot (2.33) and lowest fruit set
(55.56%).

The improvement in growth and flowering observed
under moderate pruning may be attributed to the
maintenance of an optimum balance between vegetative
and reproductive growth. Removal of excess and
unproductive shoots reduced competition for stored
carbohydrates and nutrients, promoted efficient
translocation of assimilates towards actively growing buds
and developing inflorescences, and improved light
penetration and air circulation within the canopy. These
favourable conditions enhanced photosynthetic efficiency,
chlorophyll synthesis, canopy expansion, early bud burst
and floral initiation, ultimately resulting in greater vine
spread, higher bud sprouting, increased fruit set and
improved reproductive performance. The beneficial

influence of biofertilizer application, particularly 75% RDF
combined with Azotobacter, PSB, VAM and Azospirillum,
may be attributed to enhanced nutrient availability through
biological nitrogen fixation, phosphate solubilization,
improved root growth and increased uptake of macro-
and micronutrients. VAM enhanced phosphorus
absorption and water uptake, whereas Azotobacter and
Azospirillum stimulated root proliferation and the synthesis
of plant growth-promoting substances such as auxins,
gibberellins and cytokinins. These physiological processes
collectively promoted chlorophyll accumulation, vigorous
canopy development, earlier flowering and higher fruit
set. The superior performance of the interaction treatment
(P,B,) demonstrates the synergistic effect of optimum
pruning intensity and integrated biofertilizer application
in maximizing vegetative vigour and reproductive
efficiency of grape under Prayagraj agro-climatic
conditions. The present findings are in close agreement
with the reports of Chougule (2004), who observed
improved vegetative growth under optimum pruning;
Chalak (2008) and Kohale et al., (2013), who reported
enhanced bud sprouting, flowering and vegetative
development with suitable pruning intensity; Dhaliwal
(2013), who observed superior shoot growth in pruned
vines; Khan and Hameedunnisa (2007) and Ram and
Pathak (2007), who reported improved chlorophyll content
and vegetative growth through integrated nutrient
management; Godage et al., (2013), who observed
enhanced flowering and vegetative growth with
Azotobacter and phosphate-solubilizing bacteria; Sharaf
et al., (2011), who reported improved vine vigour with
combined biofertilizer application; and Al-Doori and
Hussein (2025), who demonstrated that the combined
effect of appropriate pruning intensity and mycorrhizal
biofertilization significantly enhanced vegetative growth,
flowering and overall vine performance in grape.

Yield parameters

The data presented in Table 3 revealed that cluster,
berry and yield parameters, namely average number of
clusters per vine average number of berries per cluster,
average cluster weight, yield per vine and yield per
hectare, were significantly influenced by different pruning
intensities, biofertilizer applications and their interaction.

Among the pruning intensities, moderate pruning (P,
4 bud spur at 8 positions, 50%) recorded the highest
average number of clusters per vine (25.11), followed by
heavy pruning (P,: 2 bud spur at 8 positions, 75%) (24.11),
whereas the lowest average number of clusters per vine
(19.22) was recorded under the control (P ). Similarly,
the maximum average number of berries per cluster
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Table 3: Effect of different pruning intensities and biofertilizer
application on cluster, berry and yield parameters in
Grape cv. Arka Kanchan.

N ANCV | ANBC | ACW | YW YH

P, 19.22 67.99 13883 | 281 7.02
P, 2411 85.49 22629 | 542 1355
P, 2511 96.17 24714 | 624 | 1561
CDoos 1.85 9.04 19.80 | 1.23 2.85

SEm(x) | 0.59 291 6.37 | 0.40 | 0.92

B, 19.89 65.55 16359 | 348 8.70
B, 2367 88.76 21934 | 524 | 1310
B, 24.89 95.34 22933 | 575 14.38
CDaoos 1.85 9.04 19.80 | 1.23 2.85

SEm(x) | 0.59 291 6.37 | 0.40 | 0.92

P.B, 13.67 58.63 81.94 109 2.73
P.B, 2200 | 69.88 14926 | 325 8.13
PB, 2200 | 7545 18528 | 4.07 10.18
P.B, 24.67 72.93 18847 | 464 | 11.60
P.B, 2333 91.06 23366 | 540 | 1351
PB, 24.33 92.49 256.74 | 6.22 1554
P.,B, 21.33 65.10 22036 | 471 1177
P.B, 2567 | 10535 | 27508 | 7.06 17.65
P.B, 2833 | 11807 | 24598 | 6.9 1741
CDaoos 3.20 | 1565 | 34.29 | 2.13 | 4.93
SEm() | 1.03 0.15 11.03 | 0.68 1.59
cv 7.81 | 10.48 9.36 |24.57 | 9.87

TN: Treatment Notation; ANCV: Average Number of
clusters per vine; ANBC: Average Number of berries
per cluster; ACW: Average cluster weight (g); YV: Yield
per vine (kg); YH: Yield per hectare (t/ha)

(96.17), highest average cluster weight (247.14 g),
maximum Yyield per vine (6.24 kg) and highest yield per
hectare (15.61 t ha') were also recorded under moderate
pruning, followed by heavy pruning (85.49 berries per
cluster, 226.29 g, 5.42 kg vine® and 13.55 t ha?,
respectively), while the lowest values (67.99 berries per
cluster, 138.83 g, 2.81 kg vine® and 7.02 t ha?,
respectively) were observed under the control.

Among the biofertilizer treatments, the application
of RDF (75%) + Azotobacter + PSB + VAM +
Azospirillum (B,) recorded the highest average number
of clusters per vine (24.89), followed by RDF (100%) +
Azotobacter + PSB + VAM (B,) (23.67), whereas the
lowest value (19.89) was recorded under the untreated
control (B,). Likewise, the highest average number of
berries per cluster (95.34), maximum average cluster
weight (229.33 g), highest yield per vine (5.75 kg) and
highest yield per hectare (14.38 t ha) were also
recorded under B, followed by B, (88.76 berries per
cluster, 219.34 g, 5.24 kg vine® and 13.10 t ha?,
respectively), while the lowest values (65.55 berries per

cluster, 163.59 g, 3.48 kg vine® and 8.70 t ha?,
respectively) were recorded under the untreated control
(By)-

The interaction between pruning intensity and
biofertilizer application also exerted a significant influence
onall cluster, berry and yield parameters. The combination
of moderate pruning (P,) with RDF (75%) + Azotobacter
+ PSB + VAM + Azospirillum (B,) recorded the highest
average number of clusters per vine (28.33) and the
maximum average number of berries per cluster (118.07).
However, the highest average cluster weight (275.08 g),
yield per vine (7.06 kg) and yield per hectare (17.65 t hat)
were recorded under the combination of moderate pruning
(P,) with RDF (100%) + Azotobacter + PSB + VAM
(B,), which remained statistically at par with P,B, for
yield per vine (6.96 kg) and yield per hectare (17.41 t ha'%).
The second highest average cluster weight (256.74 g)
was recorded under P, B, [2 bud spur at 8 positions (75%)
heavy pruning + RDF (75%) + Azotobacter + PSB +
VAM + Azospirillum]. In contrast, the combination of
control without pruning and without biofertilizer (P B,)
recorded the lowest average number of clusters per vine
(13.67), minimum average number of berries per cluster
(58.63), lowest average cluster weight (81.94 g), minimum
yield per vine (1.09 kg) and the lowest yield per hectare
(2.73 t hat).

The significant improvement in cluster, berry and yield
parameters under moderate pruning may be attributed to
the maintenance of an optimum crop load and a favourable
balance between vegetative and reproductive growth.
Moderate pruning retained an adequate number of fruitful
buds while preventing excessive competition among
developing shoots and clusters for assimilates. Improved
canopy architecture enhanced light interception,
photosynthetic efficiency and carbohydrate translocation
towards developing berries, resulting in increased cluster
number, greater berry set, higher cluster weight and
improved yield. In contrast, unpruned vines produced
dense canopies that reduced light penetration and
photosynthetic efficiency, leading to poor reproductive
performance. The beneficial influence of integrated
biofertilizer application, particularly 75% RDF combined
with Azotobacter, PSB, VAM and Azospirillum, may be
attributed to enhanced nutrient availability through
biological nitrogen fixation, phosphorus solubilization and
improved uptake of water and mineral nutrients by
mycorrhizal associations. These microorganisms also
synthesize plant growth-promoting substances that
stimulate root development, improve nutrient-use
efficiency and enhance photosynthetic activity, thereby
increasing assimilate production and translocation to
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developing clusters. Consequently, cluster development,
berry formation and overall productivity were significantly
improved. The superior performance of the interaction
treatments demonstrates the synergistic effect of optimum
pruning intensity and integrated biofertilizer application
in maximizing grape yield under Prayagraj agro-climatic
conditions. The highest cluster weight and yield obtained
under P,B, indicate that moderate pruning integrated with
the full recommended dose of fertilizers along with
Azotobacter, PSB and VAM ensured optimum nutrient
availability for cluster development and yield formation,
whereas the higher cluster number and berry number
observed under P,B, suggest that partial substitution of
inorganic fertilizers with Azospirillum further enhanced
reproductive efficiency without compromising
productivity. The present findings are in close conformity
with those of Somkuwar and Ramteke (2008), Chalak
(2008) and Kohale et al., (2013), who reported that
optimum pruning intensity improved bunch production,
berry number and grape yield. Similar improvements in
fruit yield due to appropriate pruning were also reported
by Shaban and Haseeb (2009) and Shahein et al., (2010).
The beneficial influence of integrated biofertilizer
application on cluster development and productivity
corroborates the findings of Godage et al., (2013),
Tangolar et al., (2019) and Vijayalakshmi et al., (2022),
who observed significant improvements in bunch
characteristics and grape productivity following integrated
microbial fertilization. The results are further supported
by Al-Doori and Hussein (2025), who reported that the
combined application of suitable pruning intensity and
mycorrhizal biofertilization significantly enhanced yield
components and overall productivity in grape.

Economics parameters

The economic analysis revealed that different pruning
intensities and biofertilizer applications markedly
influenced the profitability of grape cultivation. Among
the treatment combinations, P,B, (4 bud spur at 8
positions (50%) moderate pruning + RDF (100%) +
Azotobacter (250 g vine?) + PSB (250 g vine?) + VAM
(50 g vine?)) proved to be the most profitable treatment,
recording the highest gross return (Rs. 17,64,667 ha?),
net return (Rs. 14,50,502 ha') and benefit:cost ratio (5.62).
This was closely followed by P,B, (4 bud spur at 8
positions (50%) moderate pruning + RDF (75%) +
Azotobacter (250 g vine?) + PSB (250 g vine?) + VAM
(50 g vinet) + Azospirillum (250 g vine?)) with a gross
return of Rs. 17,41,000 ha, net return of Rs. 14,23,483
ha and a benefit:cost ratio of 5.48. In contrast, the control
treatment (P,B,) (Control (no pruning) + Control (No
Biofertilizer)) recorded the lowest gross return (Rs.

2,73,236 hat), net return (Rs. 37,322 ha') and benefit:cost
ratio (1.16). The higher economic returns obtained under
moderate pruning integrated with biofertilizer application
were primarily associated with increased yield, improved
fruit quality and efficient utilization of inputs, resulting in
greater profitability of grape cultivation under Prayagraj
agro-climatic conditions.

Conclusions

The present investigation demonstrated that pruning
intensity and biofertilizer application significantly
influenced the growth, flowering, yield and productivity
of grape cv. Arka Kanchan. Among the pruning
treatments, moderate pruning (4 bud spur at 8 positions;
50%) proved superior by promoting better vegetative
growth, earlier flowering, higher fruit set and improved
yield attributes. Integrated application of RDF (75%) along
with Azotobacter, PSB, VAM and Azospirillum enhanced
vine vigour, chlorophyll content, reproductive performance
and cluster development. The interaction of moderate
pruning with RDF (75%) + Azotobacter + PSB + VAM
+ Azospirillum (P,B,) produced the best vegetative
growth, flowering, fruit set, average cluster number and
average berries per cluster, while moderate pruning
combined with RDF (100%) + Azotobacter + PSB +
VAM (P,B,) recorded the highest cluster weight and
yield. Therefore, moderate pruning integrated with
biofertilizer application can be recommended as a
sustainable vineyard management practice for improving
productivity and maintaining efficient nutrient use in grape
cv. Arka Kanchan under Prayagraj agro-climatic
conditions.
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