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An investigation was conducted during spring summer 2024-25 at the Post Graduate Institute of Horticultural
Sciences, SKLTGHU, Mulugu, Telangana to evaluate the effect of plant densities and staking on vegetative
growth of certain sweet potato (Ipomoea batatas (L.) Lam.) varieties under Central Telangana conditions.
The experiment was laid out in a factorial randomized block design with two factors comprising of three
varieties (Bhu Sona, Bhu Krishna, Samrat) and six spacings (60 cm × 20 cm, 50 cm × 20 cm, 40 cm × 20 cm, 30
cm × 20 cm, 20 cm × 20 cm, 30 cm × 30 cm) replicated twice, while a pandal was used to stake the plants.
Results revealed that the variety Bhu Sona recorded maximum vine length (122.93 cm), maximum number of
nodes (32.37), internodal length (2.32) and highest number of leaves per plant (85.17). Primary branches and
secondary branches were maximum in Samrat (3.43 and 7.27). Longer vines, higher number of branches,
number of nodes, internodal length, maximum number of leaves were recorded at 60 x 20 cm spacing.
Chlorophyll content was highest (32.40 SPAD units) in the treatment Bhu Krishna at 20 × 20 cm. Wider
spacing (60 × 20 cm) promoted better vegetative growth probably due reduced competition for resources.
Key words : High density, Plant population, Competition.
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ABSTRACT

Introduction
Sweet potato [Ipomoea batatas (L.) Lam.] is native

of South America and grown throughout the tropical and
subtropical regions of the world. In India, it is widely
known as “Sakarkhand” and serves as an essential
component of the diet for tribal communities due to its
resilience and adaptability to diverse farming systems. It
grows well even in marginal soils with limited water
availability, making it a valuable crop for ensuring
nutritional security in agriculturally underdeveloped regions
with poor soil fertility (Srinivas, 2009).

Globally, sweet potato ranks third among root and
tuber crops after potato and cassava. It is the only tuber
crop demonstrating a positive per capita annual growth
rate in production (Adubasim et al., 2017). Sweet potato

occupies about 130,000 ha in India, producing 1.788 m
Mt at an average productivity of 11.32 t/ha (Anonymous,
2022).

Sweet potato offers a greater edible energy per
hectare per day than crops like rice, wheat, maize and
cassava. In addition, it is widely used in processing
industries for the production of starch, glucose, pectin,
sugar, alcohol and other products (Tan, 2015). Orange-
fleshed sweet potatoes are rich in carotenoids and -
carotene and purple varieties are rich in anthocyanins.
Due to low glycemic index, it is particularly recommended
for individuals with diabetes and insulin resistance (Ludvik
et al., 2004).

The present study was designed to assess the
influence of high-density planting in sweet potato on
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growth parameters under specific soil and environmental
conditions for increasing productivity. Identifying the
better spacing for various sweet potato varieties will help
achieve balanced vegetative growth, efficient resource
utilization and ultimately increased productivity and tuber
quality, ensuring the economic sustainability of sweet
potato cultivation.

Materials and Methods
The experiment was conducted during spring summer

2024-2025 at the Post Graduate Institute for Horticultural
Sciences, Sri Konda Laxman Telangana Horticultural
University, Mulugu, Siddipet district, Telangana, located
at 17°43’16’’ N latitude, 78°37’30’’ E longitude and 614
m altitude. The experiment was laid out in a factorial
randomized block (FRBD) design with two factors: Factor
1 consisting of three varieties (Bhu Sona (V1), Bhu
Krishna (V2), Samrat (V3)) and Factor 2 comprising
different spacings (60 cm × 20 cm (S1), 50 cm × 20 cm
(S2), 40 cm × 20 cm (S3), 30 cm × 20 cm (S4), 20 cm × 20
cm (S5), 30 cm × 30 cm (S6)) replicated twice. A pandal
was erected for the purpose of staking the plants so that
there will not be overlapping of plants at higher densities.
The soil of the experimental site was well-drained sandy
loam. Observations were recorded on growth parameters
characters viz., vine length (cm), primary branches,
secondary branches, number of nodes per vine, length of
internode (cm), number of leaves per plant and chlorophyll
content (SPAD units).
Observations recorded

Five Sweet potato plants were selected randomly
from each plot to record observations.
Vine length (cm)

The length of the longest vine of five plants in each
plot was measured with a measuring tape, from the collar
region to the growing tip at 90 days after sowing and the
average vine length was recorded in cm.
Number of primary branches per vine

The number of primary branches produced on each
vine was recorded in five vines at 90 days after planting
(DAP) and the average number of branches was
calculated.
Number of secondary branches per vine

The number of secondary branches produced on each
vine was recorded in five vines at 90 days after planting
(DAP) and the average number of branches was
calculated.
Number of nodes on each vine

The number of nodes on the longest vine was

recorded for all observed vines at 90 days after sowing.
Length of inter node (cm)

The length between the fifth and sixth nodes from
the base of the longest vine was measured in centimeters
at 90 days after planting.
Number of leaves per plant

Fully opened leaves were counted on each of five
randomly selected plants at 90 days after planting. The
average number of leaves per plant was then calculated.
Chlorophyll content (SPAD)

The chlorophyll content as an index, measured in
SPAD units, was determined using a handheld Apogee
MC-100 meter on five randomly tagged leaves per
treatment. The average value was then calculated for
each treatment.

Table 1 : Treatment details.

Notations Treatment Details of treatments
combinations

T1 V1S1 Bhu Sona 60 cm × 20 cm
T2 V1S2 Bhu Sona 50 cm × 20 cm
T3 V1S3 Bhu Sona 40 cm × 20 cm
T4 V1S4 Bhu Sona 30 cm × 20 cm
T5 V1S5 Bhu Sona 20 cm × 20 cm
T6 V1S6 Bhu Sona 30 cm × 30 cm
T7 V2S1 Bhu Krishna 60 cm × 20 cm
T8 V2S2 Bhu Krishna 50 cm × 20 cm
T9 V2S3 Bhu Krishna 40 cm × 20 cm
T10 V2S4 Bhu Krishna 30 cm × 20 cm
T11 V2S5 Bhu Krishna 20 cm × 20 cm
T12 V2S6 Bhu Krishna 30 cm × 30 cm
T13 V3S1 Samrat 60 cm × 20 cm
T14 V3S2 Samrat 50 cm × 20 cm
T15 V3S3 Samrat 40 cm × 20 cm
T16 V3S4 Samrat 30 cm × 20 cm
T17 V3S5 Samrat 20 cm × 20 cm
T18 V3S6 Samrat 30 cm × 30 cm

Results and Discussion
The results of the experiment were presented in the

Table 2 and depicted in Fig. 1.
Vine length (cm)

Results revealed significant differences in vine length
among the varieties and spacing but the interaction effects
were non-significant.

Bhu Sona recorded maximum vine length (122.93
cm) while minimum vine length (84.033 cm) was recorded
in Samrat. The widest spacing (60 cm × 20 cm) resulted
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in the longest vine length (115.86 cm), while the lowest
vines length was observed under the closer spacing of
20 x 20 cm (92.96 cm). The greater vine length at wider
spacing could be attributed to reduced competition among
plants for essential resources such as light, water, and
nutrients, there by promoting more vigorous growth.
Similar reports were published by Mary et al. (2022) and
Baruah et al. (2024).
Primary branches

The results indicated significant differences in number
of primary branches among the varieties, spacing and
their interactions. The highest number of primary branches
(3.43) were recorded in Samrat which was on par with
Bhu Sona (3.32), while lowest number of primary
branches were observed in Bhu Krishna (3.25).

The data of different spacings revealed that highest
number of primary branches were recorded in 60 × 20
cm spacing (3.50), which was statistically on par with 30
× 20 cm spacing (3.40). However, the lowest number of
primary branches were recorded under 50 × 30 cm and
40 × 30 cm spacing (3.23). Among the interactions
between variety and spacing, Samrat at 30 × 20 cm
spacing has recorded significantly maximum number of
primary branches (3.80), while the lowest was recorded
in Bhu Sona at 50 × 20 cm (3.00).
Secondary branches

The results revealed significant differences in the
number of secondary branches among the varieties,
spacing as well as their interactions. The variety Samrat
recorded maximum number of secondary branches (7.27),
which was statistically on par with Bhu Sona (7.18), while
the minimum number of secondary branches was
observed in Bhu Krishna (6.85). The data of different
spacings revealed highest number of secondary branches

in 50 × 20 cm spacing (7.47), while the
lowest number of secondary branches
were observed in 20 × 20 cm spacing
(6.70).

Among the interactions, the variety
Bhu Krishna at 30 × 20 cm, Bhu Sona at
60 × 20 cm and Samrat at 30 x 20 cm
have recorded maximum number of
secondary branches (7.60 both), while
lowest was recorded in Bhu Krishna at
20× 20 cm (6.20).

It can be interpreted that the variety
Samrat exhibited superior performance in
branch development (both primary and
secondary branches) making it a promising
variety for biomass accumulation. Bhu

Sona was also consistent and competed with Samrat in
terms of both primary and secondary branching, indicating
good vegetative vigour. Wider spacing (60 × 20 cm and
50 × 20 cm) positively influenced branch proliferation,
possibly due to reduced intra-plant competition. Mekonnen
et al. (2015), Birksew and Dikale (2016) have reported
increased branching at wider spacing.
Number of nodes on each vine

Results revealed significant differences in number
of nodes per vine among the varieties and spacing but
the interaction effects were non-significant. Among the
varieties, highest number of nodes per vine were recorded
in Bhu Sona (32.37), followed by Bhu Krishna (30.97),
while the lowest number of nodes were observed in
Samrat variety (30.13). The maximum number of nodes
were observed in 60 × 20 cm spacing (32.87), which
was statistically on par with 50 × 20 cm, 40 × 20 cm and
30 × 30 cm spacing, while minimum number of nodes on
each vine were observed in 20 × 20 cm spacing (28.13).

In the present investigation, the variety Bhu Sona
consistently recorded the highest number of nodes
indicating superior vine elongation and node development
capacity. This was followed by Bhu Krishna, while Samrat
consistently had the lowest number of nodes. Wider
spacing of 60 × 20 cm consistently resulted in the
maximum number of nodes, suggesting that reduced
interplant competition promoted better vine growth and
node development. Narrower spacing of 20 × 20 cm
recorded the lowest node numbers. Njoku et al. (2009)
and Essilfie et al. (2016) also reported that wider spacing
resulted in maximum number of nodes.
Length of internode (cm)

There were significant differences in internodal length
among spacings, while it was non-significant among the

Fig. 1 : Vegetative growth in different varieties of sweet potato at different
levels of spacing.
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varieties and interactions. Among the different spacings,
maximum internodal length was recorded in 60 × 20 cm
spacing (2.51), followed by 50 × 20 cm spacing (2.35),
while the shortest internode length was observed in 20 ×
20 cm (2.07 cm).

Wider spacing, particularly 60 × 20 cm, consistently
resulted in the longest internode length across all stages,
indicating that reduced competition for light, water and

nutrients in wider spacing likely encouraged greater cell
elongation and vine extension, which was supported by
Amoah (1997).
Number of leaves per plant

Results revealed significant differences in number
leaves per plant among the varieties and spacing but the
interaction effects were non-significant. The results

Table 2 : Vegetative growth in different varieties of sweet potato at different levels of spacing.

 Vine Primary Secondary Number of Length of Number of Chlorophyll
length branches branches nodes on internode leaves per content
(cm) each vine (g) (cm) plant (SPAD units)

Varieties
Bhu Sona 122.93 3.32 7.18 32.37 2.32 85.17 27.93
Bhu Krishna 108.33 3.25 6.85 30.97 2.27 84.72 29.77
Samrat 84.03 3.43 7.27 30.13 2.19 79.68 29.19
SEm ± 1.67 0.05 0.10 0.45 0.04 1.21 0.42
CD (p=0.05) 4.97 0.14 0.31 1.34 NS 3.61 1.25
Spacing and pl. density/ha
60cm x 20 cm (83,300) 115.86 3.50 7.07 32.87 2.51 89.13 30.08
50 cm x 20 cm(100,000) 110.96 3.23 7.13 32.27 2.33 86.20 28.53
40 cm x 20 cm(1, 25,000) 103.80 3.23 7.13 31.53 2.28 81.25 29.30
30 cm x 20 cm(1,66,600) 99.50 3.40 7.47 30.43 2.16 81.07 28.71
20 cm x 20 cm(2,50,000) 92.96 3.23 7.10 28.13 2.07 75.32 30.11
30 cm x 30 cm(1,11,100) 107.50 3.40 6.70 31.70 2.20 86.17 27.06
SEm ± 2.35 0.69 0.15 0.64 0.04 1.71 0.60
CD (p=0.05) 21.97 0.20 0.31 1.90 NS 5.11 1.78
Interaction
V1S1 135.5 3.50 7.60 34.50 2.78 97.39 31.95
V1S2 131.10 3.00 7.00 34.10 2.44 87.60 26.54
V1S3 121.80 3.20 7.30 32.40 2.33 83.20 27.00
V1S4 117.70 3.30 7.20 31.70 2.17 83.00 28.61
V1S5 106.60 3.30 7.30 29.10 2.04 73.50 27.98
V1S6 124.90 3.60 6.70 32.40 2.18 86.30 25.50
V2S1 116.80 3.40 7.10 32.90 2.41 82.99 27.40
V2S2 112.90 3.40 6.90 32.10 2.33 84.00 30.13
V2S3 105.90 3.00 6.80 31.60 2.32 87.44 31.97
V2S4 105.90 3.10 7.60 30.20 2.18 87.90 27.54
V2S5 96.70 3.20 6.50 27.40 2.13 78.50 32.40
V2S6 111.80 3.40 6.20 31.60 2.25 87.50 29.19
V3S1 95.30 3.60 6.50 31.20 2.33 87.00 30.89
V3S2 88.90 3.30 7.50 30.60 2.27 86.99 28.90
V3S3 83.70 3.50 7.30 30.60 2.18 73.10 28.93
V3S4 74.90 3.80 7.60 29.40 2.13 73.32 29.98
V3S5 75.60 3.20 7.50 27.90 2.03 73.96 29.95
V3S6 85.80 3.20 7.20 31.10 2.18 84.70 26.48
SEm ± 4.08 0.12 0.25 1.10 0.10 2.97 1.03
CD (p=0.05) NS 0.35 0.75 NS NS NS 3.08
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indicated that highest number of leaves per plant were
recorded in the variety Bhu Sona (85.17), which was on
par with Bhu Krishna (84.72), while the lowest was
observed in Samrat (79.68). The highest number of leaves
per plant was observed at 60 × 20 cm spacing (89.13).
The lowest number of leaves per plant (75.32) were noted
in the closer spacing of 20 × 20 cm.

It was observed that wider spacing of 60 × 20 cm
provided ample area for leaf expansion and reduced
competition for light and nutrients, thereby promoting
greater vegetative growth. Bhu Sona consistently
performed best across all stages due to its higher inherent
vegetative vigour. The present study points towards both
genetic potential and adequate spacing which are crucial
for maximizing leaf production in later stages, which can
contribute to enhanced photosynthetic capacity and
potentially better yield. These results are in agreement
with Sharavati et al. (2018) in sweet potato.
Chlorophyll content (SPAD units)

The data revealed significant differences in
chlorophyll content among the varieties, spacing and their
interaction. The maximum chlorophyll content was
observed in the variety Bhu Krishna (29.77 SPAD units),
which was statistically on par with Samrat (29.19 SPAD
units). The lowest chlorophyll content (27.93 SPAD units)
was observed in Bhu Sona.

The chlorophyll content was highest in 60 × 20 cm
spacing (30.11 SPAD units), while the lowest chlorophyll
content (27.06 SPAD units) was observed in (30 × 30
cm). Among the interactions, maximum chlorophyll
content was recorded in Bhu Krishna at 20 × 20 cm
spacing (32.40 SPAD units), followed by Bhu Krishna at
40 × 20 cm spacing (31.97 SPAD units), while the
minimum chlorophyll content was recorded in Bhu Sona
at 30 × 30 cm spacing (25.50 SPAD units).

It can be inferred that the chlorophyll content was
significantly influenced by variety, spacing, and their
interaction at all stages. Bhu Krishna had consistently
recorded the highest chlorophyll content, while Bhu Sona
the lowest. Among spacings, 20 × 20 cm was most
effective. The best interaction was V2S2 (Bhu Krishna
at 20 × 20 cm) at all stages. Vigour of a variety coupled
with enhanced light capture and nutrient use, may have
promoted higher chlorophyll synthesis. These results were
in accordance with Koshy et al. (2018) Dumbuya et al.
(2021).

Conclusion
The study demonstrated that both sweet potato

varieties and spacing significantly influenced growth in

sweet potato, Bhu Sona exhibited superior performance
in vine elongation and node development, whereas Samrat
excelled in branching. Wider spacing (60 × 20 cm)
promoted better vegetative growth by reducing
competition for resources. Interaction effects indicated
that optimal spacing coupled with vigorous varieties
enhanced branching and chlorophyll content. Overall,
appropriate variety selection and spacing management
can maximize vegetative growth and photosynthetic
efficiency in sweet potato.
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