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Abstract

The present study was conducted at the Instructional-Cum-Research Farm, Department of Horticulture,
College of Agriculture, Latur, V.N.M.K.V., Parbhani, during the Rabi season of 2024-2025. The field
experiment followed a Factorial Randomized Block Design (FRBD) with three replications. The
treatments consisted of three nitrogen levels: N1 (100 kg N/ha), N2 (125 kg N/ha), and N3 (150 kg
N/ha), combined with three plant spacings: S1 (30 x 15 ¢cm), S2 (30 x 30 cm), and S3 (45 x 30 cm).
This resulted in nine treatment combinations applied in a factorial arrangement. The lettuce variety
‘Iceberg’ was selected for the study. The experiment aimed to evaluate the impact of planting spacing
and nitrogen levels on the growth, yield, and quality of lettuce (Lactuca sativa L.). The key findings
from the treatments are summarized below.

Nitrogen application had a significant influence on several growth and quality parameters of lettuce,
including plant height (19.02 cm), fresh leaf weight per plant (23.51 g), dry matter content (2.93%),
fiber content (2.23%), and chlorophyll concentration (45.38 mg/100g) at the N2 level (125 kg N/ha).
However, nitrogen did not significantly affect the number of leaves per plant (14.70), leaf area (289.14
cm?), yield per plant (288.82 g), yield per plot (4.95 kg), gross yield (81.92 g/ha), marketable yield
(81.61 g/ha), or the incidence of thrips (11.92%) and mosaic disease (8.14%).

Planting spacing also had a notable effect on various traits at the S2 spacing level (30 x 30 cm),
including plant height (19.18 cm), fresh leaf weight per plant (25.31 g), yield per plant (293.28 g), yield
per plot (5.09 kg), gross yield (84.27 g/ha), marketable yield (83.74 g/ha), fiber content (2.19%),
chlorophyll concentration (45.40 mg/100g), and the incidence of thrips (11.29%) and mosaic disease
(8.06%). In contrast, spacing had no significant impact on the number of leaves per plant (14.48), leaf
area (312.71 cm?), or dry matter content (2.89%).

In conclusion, both nitrogen application and planting spacing significantly influenced the growth, yield,
and quality of lettuce during the Rabi season. The combination of 125 kg N/ha with a planting spacing
of 30 x 30 cm proved to be the most effective strategy for maximizing lettuce performance in the
Marathwada region.

Keywords: Lettuce, Iceberg, growth, yield, percentage, Lactucasativa L., nitrogen

1. Introduction

Lettuce (Lactuca sativa L.) is one of the most important vegetables cultivated commercially
worldwide, appreciated for its unique flavor and texture. This annual leafy herb belongs to
the family Compositae and has a chromosome number of 2n = 2x = 18. It is believed to have
originated in the Mediterranean region, Central Asia, and Southwest Asia. Primarily used in
salads and soups, lettuce is occasionally cooked and is known for its delicate, crisp texture
and mildly bitter taste. Cultivated lettuce varieties have evolved from wild or prickly lettuce
(Lactuca serriola L.), including a primitive form referred to as oil-seed lettuce (Boukema et
al., 1990) I8,

Lettuce thrives in cool climates and is predominantly grown in temperate regions or areas
with mild winters and cooler summers, particularly in subtropical zones. Optimal
temperatures for lettuce cultivation range from 18-25°C during the day and 10-15°C at night
(Ryder, 1998) [28],

In India, as of 2023, lettuce was cultivated over an area of 15.33 thousand hectares, yielding
approximately 355.48 million tonnes. The primary states engaged in its cultivation include
Maharashtra, Himachal Pradesh, Uttarakhand, and parts of Karnataka.
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Nutritionally, lettuce is a rich source of vitamin A, calcium,
iron, protein, carbohydrates, and vitamin C. A 100 g edible
portion contains 0.09 mg thiamine, 0.13 mg riboflavin, 0.3 g
fat, 0.5 g fiber, 1.2 g minerals, 2.1 g protein, 2.5 ¢
carbohydrates, 2.6 mg iron, 10.0 mg vitamin C, 80 mg
phosphorus, 93.4 g moisture, 310 mg calcium, and
approximately 1650 1.U. of vitamin A. Owing to its pleasant
taste and high content of nutraceutical compounds, leafy
lettuce plays a significant role in human nutrition (Kim et
al., 2016) 24,

Lettuce offers numerous health benefits, including
cholesterol reduction, and exhibits anti-inflammatory,
antioxidant, antimicrobial, and anti-cancer properties. It also
aids in improving sleep and managing anxiety. These
health-promoting effects are largely attributed to the
presence of bioactive terpenoids and polyphenols, such as
carotenoids, phenolic acids, and flavonoids. In India, lettuce
is gaining popularity due to shifting dietary preferences and
increased demand for nutritious foods that promote health
and longevity. It also possesses medicinal properties, acting
as an anodyne, sedative, diuretic, and expectorant (Kallo,
1986) (21,

Lettuce is primarily cultivated during the winter season. In
Jordan, two major types are grown: Iceberg and Romaine.
Iceberg lettuce, also known as Crisphead, forms dense,
compact heads with crisp, pale green leaves and is popular
in the fresh market due to its durability during transport and
storage (Dehpande and Salunkhe, 1998; Armstrong, 2002;
Relf and McDaniel, 2000) 3 27 281, Romaine (Cos) lettuce,
characterized by upright, cylindrical heads and long, wavy
leaves, is both nutritious and relatively easy to cultivate
(Armstrong, 2002) B,

However, many Crisphead varieties are not tolerant to heat
and tend to bolt at temperatures above 23°C during the day
and 7°C at night (Jackson et al., 1996a,b) 1, reducing their
market value. Early spring or fall transplanting is
recommended to take advantage of cooler weather. Bolting
due to high temperatures can lead to bitterness, loose heads,
and increased incidence of tip burn (Jackson et al., 1996a,b)
(191 Off-season planting often results in non-heading,
puffiness, or bolting (Jackson et al., 1996a) [*9],

The ideal day/night temperatures for optimal growth in both
Iceberg and Romaine lettuce are 23°C and 7°C,
respectively. Dense head formation in Iceberg lettuce is
associated with cooler conditions around the heading stage
(Wurr et al., 1992) 1, Head weight of the cultivar 'Saladin'
increased with later transplanting, peaking in crops
transplanted on May 29 (6.2-15.4°C) or June 12 (7.3-17°C)
(Wurr et al., 1987) O, Plants grown under ambient
conditions produced the heaviest heads, while those grown
at 20:10°C had lighter heads. Under floating hydroponics,
the highest dry mass was recorded at 24°C (Thompson and
Langhans, 1998) Y. Conversely, higher temperatures prior
to heading led to reduced head size. The optimum average
temperature for maximum head weight in Iceberg lettuce is
approximately 12°C. Lettuce is a relatively new leafy
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vegetable in India, with growing popularity due to its
nutritional value and market potential. Nitrogen application
and plant spacing are critical for the optimal growth,
development, and vyield of lettuce. However, limited
research has been conducted on these factors in
Maharashtra. Farmers generally rely on traditional practices
for fertilizer application and spacing, which may not be
optimal. Therefore, the present investigation aims to
evaluate the effects of nitrogen levels and planting distances
to improve crop performance and support informed
cultivation practices.

Objectives

1. To study the effect of nitrogen level on growth, yield
and quality of lettuce.

2. To study the effect of planting spacing on growth, yield
and quality of lettuce.

2. Materials and Methods

The present experiment was conducted during the Rabi
season of 2024 at the Instructional-cum-Research Farm,
Department of Horticulture, College of Agriculture, Latur,
V.N.M.K.V., Parbhani. The materials used and the
methodologies adopted during the course of the
investigation are detailed in this chapter under appropriate
subheadings.

The research was carried out under the auspices of the
Department of Horticulture, College of Agriculture, Latur,
V.N.M.K.V., Parbhani. Geographically, Latur is located
between 18°05’ to 18°75' North latitude and 76°25' to
77°25' East longitude. The region falls under the semi-arid
and tropical agro-climatic zone of Maharashtra and lies at an
elevation ranging from 540 to 634 meters above mean sea
level (MSL).

The experiment utilized seeds of the lettuce cultivar
‘Iceberg’ and was laid out in a Factorial Randomized Block
Design (FRBD) with three replications. The study included
two factors:

Factor A - Nitrogen levels
Ni: 100 kg N/ha
N2: 125 kg N/ha
Na: 150 kg N/ha

Factor B - Plant spacing
Si:30 x 15cm
S2:30 x 30 cm
S3:45 x 30 cm

A total of nine treatment combinations were tested: SiNi,
SINZ, SIN3, Sle, SzNz, SzN3, S3N1, S3N2, and SsNs. In total,
27 plots were established, each measuring 3 x 2 meters. A
spacing of 1.0 meter was maintained between blocks, while
individual plots were separated by 0.5 meter.

2.1 Treatment details

A) Factor A - Nitrogen level (N) B) Factor B - Planting spacing (cm)
N1 - 100 kg/ha S1-30x15¢cm
N2 - 125kg/ha S2-30x30cm
N3 - 150 kg/ha S3-45%x30cm
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2.2 Treatment Combination
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Sr. No Treatment Planting spacing Nitrogen (kg ha?)
1 SiN1 30x15cm 100kg N/ha
2 SiN2 30x15cm 125kg N/ha
3 SiNs 30x15cm 150kg N/ha
4 SaN1 30x%30cm 100kg N/ha
5 Sa2N2 30%30cm 125kg N/ha
6 S2Ns 30x30cm 150kg N/ha
7 SaN1 45x30cm 100kg N/ha
8 S3N2 45x30cm 125kg N/ha
9 S3Ns 45x30cm 150 kg N/ha

3.1 Methodology

3.2 Cultural Practices

3.2.1 Land Preparation

The experimental site was brought to a fine tilth through
ploughing, clod crushing, and criss-cross harrowing. The
area was then demarcated into raised beds measuring 3 x 2
m, with 1 m spacing between replications and 0.5 m
between individual plots.

3.2.2 Raising of Seedlings

Seeds were sown in protrays at the rate of one seed per cell.
After sowing, seeds were covered with cocopeat, and the
trays were stacked and covered with a polythene sheet to
maintain humidity until germination. Germination began
after 6-7 days, at which point the trays were placed
individually on raised beds inside a shade net house. The
30-day-old seedlings were transplanted into the
experimental field on 30th December 2024.

3.2.3 Fertilizer Application

A uniform basal dose of 60 kg K-O ha™* and 60 kg P>Os ha™
was applied before transplanting. Nitrogen was applied as
per treatment: once at transplanting and again 30 days after
transplanting.

3.2.4 Irrigation

Light irrigation was given immediately after transplanting,
followed by another irrigation 4-5 days later. Subsequent
irrigations were applied based on crop requirements.

3.3 Observations Recorded

Five representative plants were randomly selected from each
of the 27 plots. The average values from these five plants
were used for statistical analysis to study the effect of
nitrogen levels and planting spacing on the growth, yield,
and quality of lettuce. The details of the observations and
techniques used are provided below:

3.3.1 Growth Parameters

3.3.1.1 Plant Height (cm)

Plant height was measured from the ground level to the tip
of the longest leaf (held vertically) at 20 days, 40 days, and
at harvest. The average plant height from five plants per
treatment across three replications was calculated and
expressed in centimeters (cm).

3.3.1.2 Number of Leaves per Plant

Fully developed green leaves were counted at 20 days, 40
days, and at harvest. The average number of leaves per plant
was calculated.

3.3.1.3 Leaf Area (cm?)
Leaf area was calculated based on the length and width of
leaves from five randomly selected plants and expressed in
square centimeters (cm2).

4.3.1.4 Fresh Weight of Leaves per Plant (g)

At harvest, leaves were detached from each sampled plant
using a sharp knife, and the average fresh weight per plant
was recorded in grams (g).

4.3.2 Yield Parameters

4.3.2.1 Yield per Plant (g)

Five randomly selected plants were harvested (cut above
ground level), and the fresh weight of each head was
measured using a digital balance. The mean yield per plant
was expressed in grams (g).

3.3.2.2 Yield per Plot (kg)

The total fresh weight of lettuce heads harvested from each
treatment and replication was recorded, and the average
yield per plot was calculated in kilograms (kg).

3.3.2.3 Gross Yield (q ha™)

Harvested lettuce heads from the net plot area were
weighed, and the yield was expressed in kg per plot. This
value was extrapolated to obtain the estimated gross yield
per hectare and expressed in quintals per hectare (q ha™).

3.3.2.4 Marketable Yield (q ha™)

Only quality lettuce heads were considered for marketable
yield. The total marketable yield per plant was converted to
a per hectare basis and expressed in quintals per hectare (q
ha™).

3.3.3 Quality Parameters

3.3.3.1 Dry Matter Content (%0)

A 100 g leaf sample was finely chopped and sun-dried,
followed by oven drying at 70°C for 72 hours. After drying,
the samples were cooled in a desiccator to room
temperature, and the dry weight was recorded. Dry matter
content was calculated using the formula:

Dry Weight
Dry Matter (%) = x 100
Fresh Weight of Leaves

3.3.3.2 Chlorophyll Content (mg/100 g)

Chlorophyll was extracted by treating fresh leaf tissue with
dimethyl sulfoxide (DMSQ). Absorbance was measured at
645 nm and 663 nm, and total chlorophyll content was
calculated using the formula:
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Z x Vol. Of extract x 100
Total Chlorophyll (mg/100 g)=

1000 x weight of plant sample (g)

4. Results and Discussion

4.1.1 Effect of nitrogen level and planting spacing on
plant height (cm)

Data on plant height was presented in Table 3.1.

4.1.1.1 Effect of Nitrogen

The application of nitrogen at the rate of N2 (125 kg N ha™)
had a non-significant effect on plant height at 20 DAT
(1350 cm) and at harvest (19.02 cm). However, a
significant effect was observed at 40 DAT, where the N
treatment outperformed other nitrogen levels. This indicates
that nitrogen availability at this stage played a crucial role in
promoting cell division and elongation, contributing to
enhanced plant growth and development. Similar findings
were reported by Darshan et al. (2019) (€],

4.1.1.2 Effect of Planting Spacing

Planting spacing had a significant effect across all tested
spacings: Si (30 x 15 cm), Sz (30 % 30 cm), and Ss (45 x 30
cm). The observed differences were mainly due to the wider
spacing, which allowed better light penetration and resource
availability during the early growth stages. These findings
are consistent with previous studies by Prasad et al. (2009)

on Chinese cabbage and Yadav et al. (2012) on cabbage [?
33]_

3.1.1.3 Combined Effect of Nitrogen Level and Planting
Spacing

The combined effect of nitrogen levels and planting spacing
on plant height was found to be non-significant.

Table 3.1: Effect of nitrogen level and planting spacing on

planting height (cm)
Treatment | 20DAT | 40DAT [ Atharvest
Nitrogen Level

N1 12.78 18.22 18.36

N2 13.50 18.84 19.02

N3 12.44 17.82 18.22
SE+ 0.297 0.25 0.27
C.D. at5% NS S NS

Planting Spacing (cm)

S1 13.28 18.16 18.29

Sz 13.44 19.03 19.18

Ss 12.00 17.70 18.13

SE + 0.297 0.25 0.27
C.D. at5% S S S

Interaction(NxP)

SE(m)x 0.53 0.43 0.47
CDat5% NS NS NS

General mean 7.08 4.10 4.42

4.1.2 Effect of Nitrogen Level and Planting Spacing on
Number of Leaves per Plant

Data on the number of leaves per plant recorded at various
growth stages are presented in Table 3.2.

https://www.biochemjournal.com

4.1.2.1 Effect of Nitrogen

The effect of nitrogen was found to be non-significant
across all levels: Ni (100 kg N ha™'), N2 (125 kg N ha™), and
N (150 kg N ha™'). There were no notable differences in the
number of leaves per plant among the nitrogen treatments.

4.1.2.2 Effect of Planting Spacing

The effect of planting spacing was also found to be non-
significant for all spacing levels: S: (30 x 15 cm), Sz (30 %
30 cm), and Ss (45 x 30 cm). Spacing did not influence the
number of leaves per plant to a statistically significant
extent.

4.1.2.3 Combined Effect of Nitrogen Level and Planting
Spacing

The interaction between nitrogen level and planting spacing
was found to be non-significant with respect to the number
of leaves per plant.

Table 3.2: Effect of nitrogen level and planting spacing on number
of leaves per plant

Treatment | 20DAT | 40 DAT | Atharvest
Nitrogen Level

N1 9.76 13.84 14.16

N2 9.78 14.33 14.70

N3 9.40 13.36 13.82

SE + 0.24 0.61 0.58
C.D. at 5% NS NS NS

Planting Spacing (cm)

S1 9.84 13.91 14.28

S2 9.87 14.07 14.48

S3 9.22 13.56 13.92

SE + 0.24 0.61 0.58
C.D.at5% NS NS NS

Interaction(NxP)

SE(m)+ 0.43 1.07 1.01
CDat5% NS NS NS

General mean 7.74 13.35 12.26

4.1.3 Effect of Nitrogen Levels and Planting Spacing on
Leaf Area (cm?) per Plant

Data on leaf area (cm?) per plant, recorded at various crop
growth stages, are presented in Table 3.3.

4.1.3.1 Effect of Nitrogen

The effect of nitrogen application was found to be non-
significant across all nitrogen levels: Ni (100 kg N ha™'), N>
(125 kg N ha™'), and N5 (150 kg N ha™'), with no notable
differences in leaf area per plant.

4.1.3.2 Effect of Planting Spacing

Planting spacing had no significant effect on leaf area per
plant at any spacing level: S: (30 x 15 cm), Sz (30 % 30 cm),
and Ss (45 x 30 cm).

4.1.3.3 Combined Effect of Nitrogen Level and Planting
Spacing: The interaction between nitrogen levels and
planting spacing showed no significant influence on leaf
area per plant.
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Table 3.3: Effect of nitrogen level and planting spacing on leaf area (cm?) per plant

Treatment | 20 DAT | 40 DAT | Atharvest
Nitrogen Level

N1 141.67 286.84 287.36

N2 146.18 288.56 289.14

N3 137.10 273.86 274.40

SE £ 8.59 34.95 34.94
C.D. at5% NS NS NS

Planting Spacing (cm)

S1 132.39 283.64 284.13

S2 162.30 312.11 312.71

S3 130.26 253.50 254.06

SE £+ 8.59 34.95 34.94
C.D. at 5% NS NS NS

Interaction(NxP)

SE(m)+ 14.89 60.54 60.52
CDat5% NS NS NS

General mean 17.57 37.04 36.96

4.1.3 Effect of nitrogen level and planting spacing on
fresh weight of leaves per plant?(g)

Data on the fresh weight of leaves per plant were recorded
in Table 3.4.

4.1.3.1 Effect of Nitrogen

The effect of nitrogen at N2 (125 kg N ha™') was found to be
significantly higher at harvest, with a fresh leaf weight of
2351 g, compared to the other treatments. It was
statistically similar at harvest to N1 (100 kg N ha™), which
recorded 16.40 g. In contrast, the minimum fresh leaf weight
per plant (11.24 g) was observed under the Ns (150 kg N
ha™) treatment.

4.1.3.2 Effect of Planting Spacing

Planting spacing showed a significant effect on fresh leaf
weight per plant across all levels: Si (30 x 15 cm), Sz (30 x
30 cm), and Ss (45 x 30 cm).

4.1.3.3 Combined Effect of Nitrogen Level and Planting
Spacing

The combined effect of nitrogen level and planting spacing
on fresh leaf weight per plant was found to be significant.

Table 3.4: Effect of nitrogen level and planting spacingon fresh
weight of leaves per plant (g)

Treatment | At harvest
Nitrogen Level
N1 16.40
N2 23.51
Ns 11.24
SE+ 2.704
C.D. at5% S
Planting Spacing (cm)
S1 14.38
S2 25.31
S3 11.47
SE+ 2.704
C.D. at5% S
Interaction(NxP)
SE(m)x 4.68
CDat5% S
General mean 17.05

4.2 Yield Characters
4.2.1 Effect of nitrogen level and planting spacing on

yield per plant (g)

The data on yield per plant as influenced by various
treatments are presented in Table 3.5.

4.2.1.1 Effect of Nitrogen

The effect of nitrogen on yield per plant was found to be
non-significant across all nitrogen levels: Ni (100 kg N
ha™'), N2 (125 kg N ha™!), and N3 (150 kg N ha™).

3.2.1.2 Effect of Planting Spacing

Planting spacing had a significant effect on yield per plant at
all spacing levels: Si (30 x 15 cm), S2 (30 x 30 cm), and S
(45 x 30 cm).

4.2.1.3 Combined Effect of Nitrogen Level and Planting
Spacing

The combined effect of nitrogen level and planting spacing
on yield per plant was found to be non-significant.

Table 3.5: Effect of nitrogen level and planting spacing on yield
per plant (9)

Treatment | Yield per plant ()
Nitrogen Level

N1 286.89

N2 288.82

N3 275.93

SE+ 8.209
C.D. at5% NS

Planting Spacing (cm)

S1 292.29

S2 293.58

S3 265.78

SE+ 8.209
C.D. at5% S

Interaction(NxP)

SE(m)+ 14.22
CDat5% NS

General mean 283.88

4.2.2 Effect of nitrogen and planting spacing on yield per
plot (kg)

The data on vyield per plot as influenced by various
treatments are presented in Table 3.6.

4.2.2.1 Effect of Nitrogen
The effect of nitrogen on yield per plot was found to be non-
significant across all nitrogen levels: N1 (100 kg N ha™'), N
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(125 kg N ha™), and N5 (150 kg N ha™'). However, nitrogen
played a beneficial role in cell division and elongation.

4.2.2.2 Effect of Planting Spacing

Planting spacing had a significant effect on yield per plot.
The spacing Sz (30 x 30 cm) produced the highest yield at
harvest, with 5.09 kg per plot, which was statistically similar

https://www.biochemjournal.com

to Si: (30 X 15 cm), yielding 4.86 kg per plot. The lowest
yield (4.55 kg per plot) was observed at Ss (45 x 30 cm).

4.2.2.3 Combined Effect of Nitrogen Level and Planting
Spacing

The combined effect of nitrogen level and planting spacing
on yield per plot was found to be non-significant.

Table 3.6: Effect of nitrogen level and planting spacing on yield per plot (kg)

Treatment | Yield per plot (kg)
Nitrogen Level
N1 4.85
N2 4.95
N3 4,71
SE+ 0.108
C.D.at5% NS
Planting Spacing (cm)
S1 4.86
S2 5.09
Ss 4.55
SE+ 0.108
C.D.at5% S
Interaction (NxP)
SE(m)+ 0.19
CDat5% NS
General mean 4.83

4.2.3 Effect of nitrogen and planting spacing on gross
yield (g/ha)

The data on gross yield as influenced by various treatments
are presented in Table 3.7.

3.2.3.1 Effect of Nitrogen

The effect of nitrogen on gross yield (g/ha) was found to be
non-significant across all nitrogen levels: Ni (100 kg N
ha™'), N2 (125 kg N ha™'), and N3 (150 kg N ha™).

3.2.3.2 Effect of Planting Spacing: Planting spacing had a
significant effect on gross yield. The spacing S2 (30 x 30
cm) produced the highest gross yield at harvest, with 84.27
g/ha, which was statistically similar to Si (30 x 15 cm),
yielding 80.96 g/ha. The lowest gross yield (75.89 g/ha) was
recorded at Sz (45 x 30 cm).

3.2.3.3 Combined Effect of Nitrogen and Planting
Spacing: The combined effect of nitrogen and planting
spacing on gross yield (g/ha) was found to be non-
significant.

Table 3.7: Effect of nitrogen level and planting spacing on gross yield (g/ha)

Treatment | Gross yield (g/ha)
Nitrogen Level

N1 80.76

N2 81.92

N3 78.43

SE+ 1.70
C.D. at5% NS

Planting Spacing (cm)

S1 80.96

S2 84.27

Ss 75.89

SE + 1.70
C.D. at5% S

Interaction(NxP)

SE(m)+ 2.94
CDat5% NS

Generalmean 80.37

4.2.4 Effect of nitrogen and planting spacing on
marketable yield (g/ha): The data on marketable yield as
influenced by various treatments are presented in Table 3.8.

4.2.4.1 Effect of nitrogen: The effect of nitrogen were
found non-significant for all the levels of nitrogen: N1 (100
kg N/hal), N2 (125 kg N/hat) and N3 (150 kg N/hat) for
marketable yield (g/ha).

4.2.4.2 Effect of planting spacing

The effect of planting spacingat S2 (30 x 30 cm) were
found significant at the time of harvest (83.74 g/ha) over the
rest of the treatments, and it was at par at the time of harvest
(80.36 g/ha) with S1 (30 x 15 cm) of lettuce for the
character of marketable yield. The minimum marketable
yield (75.31 g/ha) was recorded from the S3 level (45 x 30
cm) treatment.
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4.2.4.3 Combined effect of nitrogen and planting spacing
The combined effect of nitrogen and planting spacing were
found non-significant for marketable yield (g/ha).

Table 3.8: Effect of nitrogen level and planting spacing on
marketable yield (g/ha)

Treatment Marketable yield (g/ha)
Nitrogen Level
N1 80.17
N2 81.61
N3 77.63
SE + 1.723
C.D. at5% NS
Planting Spacing (cm)
S1 80.36
S2 83.74
Ss 75.31
SE+ 1.723
C.D.at5% S
Interaction(NxP)
SE(m)+ 2.98
CDat5% NS
General mean 79.80

https://www.biochemjournal.com

4.3 Quality Characters

4.3.1 Effect of nitrogen and planting spacing on dry
matter content (%0)

The data on dry matter content as influenced by various
treatments are presented in Table 3.9

4.3.1.1 Effect of Nitrogen

The effect of nitrogen at N> (125 kg N ha™') was found to be
significant at harvest, producing the highest dry matter
content of 2.93%, which was statistically similar to Ni (100
kg N ha') with 2.81% dry matter content. The lowest dry
matter content (2.73%) was recorded under the Ns (150 kg
N ha™) treatment.

4.3.1.2 Effect of Planting Spacing

Planting spacing had a significant effect on dry matter
content at all spacing levels: S: (30 x 15 cm), S2 (30 x 30
cm), and S3 (45 x 30 cm).

4.3.1.3 Combined Effect of Nitrogen and Planting
Spacing

The combined effect of nitrogen and planting spacing on dry
matter content in lettuce was found to be non-significant

Table 3.9: Effect of nitrogen level and planting spacing on dry matter content (%)

Treatment Dry matterr content (%)
Nitrogen Level
N1 2.81
N2 2.93
Ns 2.73
SE+ 0.046
C.D.at5% S
Planting Spacing (cm)
S1 2.79
S2 2.89
Ss 2.78
SE+ 0.046
C.D.at5% NS
Interaction(NxP)
SE(m)+ 0.08
CDat5% NS
General mean 2.82

4.3.2 Effect of nitrogen and planting spacing on
chlorophyll content (mg/100 g)

The data on chlorophyll content as influenced by various
treatments are presented in Table 3.10.

4.3.2.1 Effect of Nitrogen

The effect of nitrogen at N2 (125 kg N ha™') was found to be
significant at harvest, with a chlorophyll content of 45.38
mg/100 g, which was statistically similar to Ni (100 kg N
ha™') that recorded 44.48 mg/100 g. The lowest chlorophyll
content (44.44 mg/100 g) was observed under Ns (150 kg N
ha™'). The increase in chlorophyll content with nitrogen
application is attributed to nitrogen being an essential
component of chlorophyll and its critical role in the

photosynthesis process. Similar findings were reported by
Bassyouni (2016) in lettuce and Nemadozi et al. (2017) in
baby spinach 34 35.36],

4.3.2.2 Effect of Planting Spacing: Planting spacing had a

significant effect on chlorophyll content across all levels: S:
(30 x 15 ¢cm), S2 (30 x 30 cm), and Ss (45 x 30 cm).

4.3.2.3 Combined Effect of Nitrogen and Planting
Spacing

The combined effect of nitrogen and planting spacing on
chlorophyll content in lettuce was found to be non-
significant.
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Table 3.10: Effect of nitrogen level and planting spacing on chlorophyll content (mg/100 g)

Treatment Chlorophyll content (mg/100g)
Nitrogen Level SPAD (Values)
N1 44.48
N2 45.38
N3 44.44
SE+ 0.036
C.D.at5% S
Planting Spacing (cm)
S1 44,51
S2 45.40
S3 44.39
SE+ 0.036
C.D. at5% S
Interaction (NxP)
SE(m)x 0.06
CDat5% NS
General mean 44.77

5. Conclusion

Based on the present investigation, it can be concluded that
the application of nitrogen and appropriate planting spacing
plays a crucial role in enhancing the growth, yield, and
quality of lettuce. The application of nitrogen at 125 kg N
ha™! significantly improved growth parameters, such as plant
height (19.02 cm), number of leaves per plant (14.70), leaf
area (289.14 cm?), and fresh weight of leaves per plant
(2351 g@). Yield attributes also showed marked
improvement, including yield per plant (288.82 g), yield per
plot (4.95 kg), gross yield (81.92 g/ha), and marketable
yield (81.61 g/ha). Additionally, quality traits such as dry
matter content (2.93%), fibre content (2.23%), and
chlorophyll content (45.38 mg/g) were enhanced.

Similarly, a planting spacing of 30 x 30 cm resulted in better
growth performance, with plant height (19.18 cm), number
of leaves per plant (14.48), leaf area (312.71 cm?), and fresh
leaf weight per plant (25.31 g). This spacing also
contributed to higher yields yield per plant (293.58 g), yield
per plot (5.09 kg), gross yield (84.27 g/ha), and marketable
yield (83.74 g/ha). Quality traits including dry matter
content (2.89%), fibre content (2.19%), and chlorophyll
content (45.40 mg/g) were also positively influenced.
Therefore, under Marathwada conditions, the combined
application of 125 kg N ha™! and a planting spacing of 30 x
30 cm per hectare is recommended for optimal lettuce
cultivation.
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