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Cherry tomato (Solanum lycopersicum var. cerasiforme) is a high-value crop, but dependence on costly
hybrid seeds constrains its large-scale cultivation. In indeterminate types, side shoots pruned during
crop maintenance can serve as valuable propagules for vegetative multiplication. This study optimized
root promoters and media combinations for efficient propagation of an F; hybrid through side shoot
cuttings to retain hybrid vigour. A two-factor CRD evaluated IBA, NAA and cow urine across three

ABSTRACT

rooting media. Significant variation was observed among treatments. IBA 150 ppm with cocopeat +

FYM (1:1) produced the highest rooting response, while IBA 150 ppm with soil + FYM (1:1) gave
maximum survival. The protocol offers an efficient, low-cost method for clonal propagation and hybrid

vigour maintenance in cherry tomato.

Keywords: Cherry tomato (Solanum lycopersicum var. cerasiforme), vegetative propagation, side shoot
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Introduction

Cherry tomato (Solanum lycopersicum var.
cerasiforme) is a high value, export-oriented vegetable
crop renowned for its rich nutritional profile, fresh
consumption potential and increasing global demand.
Hybrid indeterminate cultivars of cherry tomato have
become integral to modern cultivation due to their
uniformity, higher yield potential and improved stress
resilience. Hybrid vigour (heterosis), the enhanced
performance of F; progeny relative to parental lines,
manifests as increased biomass, vigour and
reproductive efficiency (Birchler et al., 2006).
Harnessing heterosis is central to breeding programs
aimed at improving both quantitative and qualitative
traits in tomato.

Despite its benefits, hybrid seed production
presents significant constraints. Hybrid seeds are
costly, scarce and cannot reliably be saved for
subsequent seasons because meiotic recombination
disrupts the genetic integrity of F; progeny.
Maintaining parent lines for seed production requires

extensive labour, controlled environments and
substantial economic investment (Richharia, 1962).
These limitations restrict smallholder farmers’ access
to superior hybrids.

Vegetative propagation offers a strategic solution
by preserving the heterozygosity and hybrid vigour of
the parent genotype. Pruned side shoots, when treated
with effective rooting agents and grown on optimized
media, can serve as true-to-type planting material,
enabling continuous production and reducing
dependence on commercial seeds. This approach is
particularly valuable for cherry tomato cultivated in
protected condition, where side-shoot pruning is
routinely practiced to improve plant architecture, fruit
quality and yield.

The success of vegetative propagation hinges on
the interplay between root promoters and rooting
substrates. Auxins, such as indole-3-butyric acid (IBA)
and a-naphthalene acetic acid (NAA), are widely used
to stimulate adventitious root formation by enhancing
cell division, callus differentiation and elongation at
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the cutting base (Woodward and Bartel, 2005).
Exogenous auxin application elevates endogenous
auxin levels in the basal tissues, coordinating root
initiation with cellular expansion and vascular
differentiation (Wiesman et al., 1988). In addition,
organic alternatives like cow urine, rich in urea, trace
elements, hormones and antimicrobial compounds, can
enhance rooting by providing nutritional and bioactive
support (Bhadauria, 2002).

The choice of rooting media is equally critical, as
it governs water retention, aeration, nutrient
availability and anchorage. Soil, sand and cocopeat are
commonly used substrates, often combined with
farmyard manure (FYM) to enhance nutrient content,
microbial activity and physical structure. Soil-FYM
mixtures support robust root elongation and biomass
accumulation, sand ensures optimal drainage and
moisture distribution and cocopeat offers superior
porosity, capillarity and pH stability, promoting rapid
root initiation. The synergistic interaction between root
promoters and media creates an ideal physiological and
physical environment for successful propagation.

Given the importance of these factors, the present
study was undertaken to evaluate the influence of
different concentrations of root promoters and rooting
media on the vegetative propagation of hybrid cherry
tomato through side shoot cuttings, with the aim of
optimizing protocols for producing vigorous, true-to-
type planting material while maintaining hybrid vigour.

Material and Methods
Experimental details

The experiment was conducted at the Department
of Vegetable Science, College of Horticulture and
Forestry, Central Agricultural University, Pasighat,
Arunachal Pradesh, to evaluate the effect of different
root promoters and rooting media on root initiation in
side shoot cuttings of hybrid cherry tomato (Solanum
lycopersicum var. cerasiforme).

A two-factor Completely Randomized Design
(CRD) with three replications was followed using the
F: hybrid (G: x Gr) developed by the department.
Factor | comprised thirteen root promoters Indole-3-
butyric acid (IBA) at six concentrations (50-300 ppm),
Naphthalene acetic acid (NAA) at five concentrations
(50-250 ppm) and cow urine, a natural growth
enhancer containing water, urea, salts, hormones and
enzymes, at two concentrations (25% and 50%). Factor
Il included three rooting media: soil + FYM (1:1), sand
+ FYM (1:1) and cocopeat + FYM (1:1), forming 39
treatment combinations (13 x 3) evaluated under
controlled polyhouse conditions.

Preparation of stem cuttings and application of
growth regulators

Side shoots (12-15 cm) from healthy hybrid
plants were prepared with a slant cut at the base,
disinfected cutting tools were used and the basal ends
were dipped in respective root-promoting solutions for
30 minutes before planting in root trainers filled with
the designated medium. Light irrigation was applied
immediately and the trays were maintained under a
poly tunnel to ensure high humidity and favourable
rooting conditions.

Data collection and statistical analysis

Rooting parameters were assessed 28 days after
planting using five randomly selected cuttings per
replication. The number of roots per cutting was
determined with a Biovis PSM Root Analyzer and the
mean was calculated. The length of the longest root
was measured with a 30 cm scale (cm). Fresh root
weight was recorded after washing and separating the
roots and dry weight was obtained by oven-drying at
70°C for 24 hours, with both expressed in milligrams
(mg). Survival percentage was calculated as the
proportion of rooted cuttings relative to the total
planted. Data were analysed by two-factor ANOVA to
evaluate treatment effects and interactions and
significant differences among means were compared
using the least significant difference (LSD) test at 5%
significance.

Results and Discussion

Cherry tomato side-shoot cuttings treated with
different concentrations of IBA, NAA and cow urine
showed significant variation in the number of roots,
root length, root weight (fresh and dry weight) and
survival percentage.

Number of roots

The highest number of roots were observed in
cutting treated with IBA 150 ppm (95.56), followed by
IBA 200 ppm (87.67) and cow urine 25% (79.44),
which was statistically on par with IBA 250 ppm
(77.78) (Table 1). These findings indicate that IBA was
the most effective rooting promoter, particularly at 150
ppm, which might be attributed to its greater chemical
stability and slower translocation within plant tissues,
resulting in sustained physiological activity. At
optimum concentrations, IBA enhances cambial
dedifferentiation and callus formation, which further
differentiates into root initials (Shiri et al., 2019).
However, a reduction in root number was observed
beyond 150 ppm IBA, likely due to the inhibitory or
toxic effects of higher auxin concentrations. Elevated
levels of IBA can suppress callus formation and root
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initiation due to physiological toxicity (Gilani et al.,
2019).

Rooting media also had a significant influence on
root number. The highest root number was recorded in
cocopeat + FYM (1:1) (65.18), followed by sand +
FYM (1:1) (55.18) (Table 1). The superior
performance of cocopeat + FYM attributed to its
favourable physical properties low bulk and particle
density, high porosity and strong capillary action
which ensure better aeration and uniform moisture
distribution around the root zone (Raviv and Lieth,
2008). Moreover, cocopeat possesses high water
holding capacity and cation exchange potential, which
facilitate nutrient availability and support root
proliferation (Pascual et al., 2018). Similar findings
were reported by Ochoa et al. (2003) in oleander,
where cocopeat based media significantly improved
root formation.

The interaction between root promoters and
rooting media was significant. The highest number of
roots was obtained in IBA 150 ppm + cocopeat + FYM
(1:1) (105.67), followed by IBA 200 ppm + cocopeat +
FYM (1:1) (99.33) (Fig. 1). The lowest number of
roots was recorded in NAA 250 ppm + soil + FYM
(1:1) (13.67), which was statistically comparable with
NAA 250 ppm + sand + FYM (1:1) (14.67). The
superior combination of IBA 150 ppm with cocopeat +
FYM likely provided an optimal physiological and
physical environment for root initiation and elongation.
While IBA enhanced internal hormonal regulation
conducive to rooting, cocopeat ensured adequate
moisture retention and oxygenation at the root zone,
resulting in synergistic effects on root proliferation.

Root length

The influence of different concentrations of root
promoters and rooting media on root elongation in
hybrid cherry tomato cuttings was found to be highly
significant. Among the IBA treatments, cuttings treated
with 150 ppm IBA produced the longest roots (15.03
cm), followed by 200 ppm IBA (11.98 cm), while the
lowest occurred at 250 ppm (4.29 cm). Similarly,
among cow urine treatments, 25% concentration
resulted in longer roots (9.30 cm) compared with 50%
concentration (6.36 cm) (Table 1). Overall, IBA 150
ppm proved most effective for promoting root
elongation, while NAA 250 ppm resulted in the poorest
performance.

Auxins play a crucial role in the initiation and
elongation of adventitious roots by stimulating cell
division and elongation in the root primordia. During
root formation, the cell wall components such as
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cellulose, hemicellulose, pectin and structural proteins
undergo modification, which facilitates cell expansion
(Safari et al., 2018). Auxins induce apoplastic
acidification and activate wall-loosening proteins,
thereby promoting root elongation (Wei et al., 2019).
The application of optimal IBA concentrations
enhances  cambial dedifferentiation, increases
hydrolytic enzyme activity and promotes callus
formation, all of which collectively contribute to
greater root elongation (Kumar et al., 2015). However,
at higher concentrations, auxin accumulation can
become toxic, causing cellular damage in the
epidermal layer and reducing root growth, as observed
in treatments beyond IBA 150 ppm.

Rooting media also had a significant effect on root
length. Among the three media tested, soil + FYM
(1:1) recorded the longest roots (10.29 cm), followed
by sand + FYM (1:1) (7.99 cm), whereas cocopeat +
FYM (1:1) produced the shortest roots (6.29 cm) (Fig.
2). A significant interaction was observed between root
promoters and rooting media. The combination of IBA
150 ppm with soil + FYM (1:1) produced the
maximum root length (20.52 cm), followed by IBA
200 ppm + soil + FYM (1:1) (16.09 cm). The shortest
roots were recorded in NAA 250 ppm + cocopeat +
FYM (1:1) (2.47 cm), which was statistically
comparable with NAA 200 ppm + cocopeat + FYM
(1:1) (3.25 cm).

Among the rooting media, the combination of soil
+ FYM (1:1) provided favorable conditions for root
elongation. This medium likely enhanced nutrient
availability, improved aeration and maintained better
moisture balance compared to other media. These
findings are consistent with those of Baghel and
Saraswat (1989) and Kumar et al. (2021), who reported
superior root development in soil + FYM mixtures in
pomegranate and other crops. FYM enriches the
rooting environment by supplying essential nutrients
and humic substances while improving physical and
biological soil properties. Additionally, the lower
number of roots formed in soil + FYM medium may
have reduced competition for nutrients, thereby
promoting elongation of individual roots.

Root weight

The fresh and dry weights of roots were
significantly influenced by different concentrations of
root promoters and rooting media in hybrid cherry
tomato cuttings. Among the IBA treatments, cuttings
treated with IBA 150 ppm recorded the highest fresh
(1629.44 mg) and dry (219.33 mg) root weights,
followed by IBA 200 ppm with 1508.89 mg and
196.89 mg, respectively. The lowest fresh and dry
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weights were obtained in NAA 250 ppm (946.11 mg
and 90.67 mg). Among cow urine treatments, 25%
concentration resulted in greater fresh (1458.56 mg)
and dry (174.67 mg) root weights than 50%
concentration (1078.22 mg and 113.22 mg).

The superior performance of IBA 150 ppm in
promoting root biomass may be attributed to its
optimal auxin concentration, which stimulates root
initiation and elongation, thereby enhancing overall
root mass (Taha et al., 2013). The decrease in root
weight at higher IBA concentrations could be due to
the inhibitory or toxic effects of excess auxin on cell
division in the rooting zone (Waheed et al., 2015).

Rooting media also exhibited a significant effect
on root biomass. Cuttings grown in soil + FYM (1:1)
recorded the maximum fresh (1373.21 mg) and dry
(170.23 mg) weights, followed by sand + FYM (1:1)
(1311.64 mg and 151.56 mg), while cocopeat + FYM
(1:1) produced the least (1224.15 mg and 122.69 mg).

Variations in rooting media also affected root
development, likely due to differences in nutrient
availability and aeration. Soil + FYM (1:1) provided an
ideal balance of moisture retention, nutrients and
microbial activity, promoting better root growth. FYM
enriches the media with organic matter, improving its
physicochemical properties and facilitating nutrient
absorption. Comparable findings were reported by
Kumar et al. (2021) and Yesuf et al. (2021) in
pomegranate cuttings, who noted that nutrient rich
media enhance biomass accumulation through
improved root system development. Adugna et al.
(2015) also emphasized that deeper and more extensive
root systems improve water and nutrient uptake,
resulting in greater fresh and dry weights.

Overall, the combination IBA 150 ppm with
cocopeat + FYM (1:1) was most effective for
promoting root initiation, while IBA 150 ppm with soil
+ FYM (1:1) enhanced root elongation and biomass
accumulation. The results clearly indicate that both
auxin concentration and rooting media composition
play complementary roles in determining the rooting
efficiency of hybrid cherry tomato cuttings. The
synergistic action of an optimal hormonal environment
and suitable rooting substrate ensures better root
proliferation, elongation and biomass production,
thereby enhancing the overall success of vegetative
propagation.

Survival per centage

The survival percentage of hybrid cherry tomato
cuttings was significantly influenced by the type and
concentration of root promoters as well as by the

rooting media and their interaction. Among the
different concentrations of IBA, the highest survival
percentage was recorded in cuttings treated with IBA
150 ppm (74.22%), followed by 25% cow urine
(67.56%), whereas higher concentrations of NAA were
inhibitory. The superior performance of IBA at
moderate concentration may be attributed to its higher
chemical stability and prolonged activity at the basal
end of cuttings, promoting callus formation and
subsequent root development. The optimum auxin
level facilitates the dissolution of the cuticular barrier
at the basal end, improving moisture and nutrient
absorption and preventing decay (Shiri et al., 2019).
Conversely, elevated auxin concentrations may exert
toxic effects by causing potassium ion imbalance,
leading to epidermal damage and reduced survival
(Shiri et al., 2019).

The effectiveness of cow urine in enhancing
survival percentage is consistent with findings by Riski
et al. (2016) and Widiana et al. (2016), who reported
improved root initiation and survival in cuttings treated
with diluted animal urine solutions. The positive
response of cow urine at 25% may be due to the
presence of natural growth promoters (possibly auxins
or cytokinin) and a rich nutrient composition that
supports early root establishment and overall cutting
vigour.

Rooting media also had a significant effect on
survival percentage. Among the three tested media, soil
+ FYM (1:1) recorded the highest survival (45.85%),
followed by sand + FYM (1:1) (34.15%), whereas
cocopeat + FYM (1:1) showed the lowest (29.64%)
(Table 2). The superior performance of soil + FYM
could be due to its balanced nutrient availability, better
moisture retention and adequate aeration, all of which
are essential for maintaining physiological activity
during rooting. This observation is in agreement with
Okolie et al. (2021), Alam et al. (2020), Subbaiah et al.
(2018) and Tiwari et al. (2020), who reported
improved survival of cuttings in nutrient-enriched and
well-aerated soil-based substrates. Soil and FYM
together provide a favorable physical and chemical
environment, ensuring proper anchorage, aeration and
nutrient supply, which minimizes rotting and enhances
the establishment of cuttings.

A significant interaction effect between root
promoters and rooting media was also observed. The
highest survival percentage was recorded in the
treatment combination of IBA 150 ppm + soil + FYM
(1:1) (85.33%), followed by IBA 200 ppm + soil +
FYM (1:1) (76.00%), which was statistically on par
with cow urine 25% + soil + FYM (1:1) (74.67%) and
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IBA 150 ppm + sand + FYM (1:1) (72.00%). In
contrast, the lowest survival was observed in NAA 250
ppm + cocopeat + FYM (1:1) (4.00%) (Fig. 3).

The superior performance of IBA 150 ppm in
combination with soil + FYM could be attributed to the
synergistic effect of an optimal hormonal balance and a
nutrient-rich  rooting medium. Adequate auxin
concentration stimulates root initiation, while the
favourable physicochemical properties of soil + FYM
support root elongation and prevent desiccation or
decay. Similar interactions between growth regulators
and substrate properties have been documented by
Kumar et al. (2015), Mehra et al. (2019) and Kachru et
al. (2017). Conversely, higher auxin concentrations
such as NAA 250 ppm may induce oxidative stress and
cell damage at the basal end of cuttings, thereby
reducing survival.

Cow urine at 25% concentration combined with
soil + FYM also showed high survival, likely due to
the dual benefit of natural growth-promoting
compounds in cow urine and the nutrient enrichment of
the medium. This interaction provided both hormonal
stimulation and a conducive rooting environment,
resulting in healthier and more viable cuttings.
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Conclusion

The study revealed that both root promoters and
rooting media significantly influenced root initiation,
elongation, biomass accumulation and survival in
hybrid cherry tomato cuttings. Among the treatments,
IBA at 150 ppm was most effective, producing the
highest number and length of roots, as well as superior
fresh and dry weights. Its optimal concentration
ensured sustained auxin activity that enhanced cell
division and root differentiation without causing
toxicity. Among rooting media, cocopeat + FYM (1:1)
promoted better root initiation due to its favourable
aeration and moisture retention, while soil + FYM
(1:1) supported greater root elongation, biomass and
survival owing to its nutrient-enriched and well-
balanced properties. The interaction between IBA 150
ppm and these media showed a synergistic effect, with
IBA 150 ppm + cocopeat + FYM (1:1) excelling in
root initiation and IBA 150 ppm + soil + FYM (1:1)
enhancing root growth and survival.

Overall, the combination of IBA 150 ppm with
either soil + FYM (1:1) can be recommended for
efficient vegetative propagation of hybrid cherry
tomato through side shoot cuttings, ensuring vigorous
rooting and high establishment success.

Table 1: Interaction effect of root promoters and rooting media on number of roots, longest root length and fresh
root weight of cherry tomato F; hybrid side shoot cuttings.

Number of roots / Media Longest root length (cm) Fresh Weight (mg) / Media
Root (Mean * SEm) / Media (Mean = SEwm) (Mean + SEM)
promoter Soil+ Sand+ Cocopeat H Soil+ | Sand+ | Cocopeat H Soil+ Sand+ | Cocopeat H
(H) FYM FYM +FYM Mean FYM| FYM | +FYM Mean FYM FYM +FYM Mean
(1:1) (1:1) (1:1) (1:1) | (1:1) (1:1) (1:1) (1:1) (1:1)
IBA 50 56.00 60.00 67.33 8.79 | 6.09 4.83 1475.33 | 1311.67 | 1306.00
ppm (H1) +1.53 +3.21 +1.20 6111 +0.57 | +0.40 +0.22 6.57 +29.33 | +16.66 +1.29 1364.33
IBA100 62.00 68.33 74.00 10.89| 94 7.84 1504.67 | 1453.67 | 1423.33
ppm (H2) +0.00 +0.33 +0.00 68.11 +0.30 | +0.23 +0.56 9.38 +7.83 +7.57 +17.78 146056
IBA 150 88.33 92.67 105.67 20.52 | 13.76 10.82 1690.00 | 1637.67 | 1560.67
ppm (H3) +1.67 +0.33 +0.33 9556 +0.15 | +0.31 +0.13 15.03 +42.22 | +2.56 +34.92 1629.44
IBA 200 78.00 85.67 99.33 16.09 | 11.02 8.82 1582.33 | 1519.33 | 1425.00
ppm (H4) +0.00 +0.33 +0.67 87.67 +0.53 | +0.07 +0.10 11.98 +6.59 | £11.86 | +25.96 1508.89
IBA 250 70.00 72.00 91.33 7778 11.63| 8.01+ 7.13 8.93 144467 | 1413.00 | 1387.33 1415
ppm (H5) +0.00 +0.00 +0.67 ' +0.17 | 0.30 +0.07 ' +17.29 | +20.59 | #17.33
IBA 300 50.33 54.33 76.33 8.45 | 7.40 6.73 1407.00 | 1356.33 | 1214.33
ppm (H6) +0.33 +0.67 +0.33 60.33 +0.20 | +0.11 +0.39 7.53 +8.79 | #21.88 | +30.97 132589
NAA 50 45.67 49.00 55.67 9.36 | 8.16 5.78 1376.33 | 1341.67 | 1166.33
ppm (H7) +0.33 +0.00 +0.33 50.11 +0.42 | +0.27 +0.47 778 +10.03 | +19.55 | +29.74 1294.78
NAA 100 35.00 38.33 40.67 7.81 | 6.80 6.32 1306.33 | 1277.67 | 1114.67
ppm (H8) +0.58 +1.20 +0.67 38.00 +0.43 | +0.40 +0.32 6.98 +1.36 | +15.96 +2.32 123289
NAA 150 32.00 34.67 35.00 7.67 | 6.69 5.11 1232.00 | 1133.67 | 1083.00
ppm (H9) +0.00 +0.33 +0.00 33.89 +0.32 | +0.35 +0.12 6.49 +25.65 | +25.37 | +12.96 1149.56
NAA 200 20.00 23.33 24.67 7.00 | 6.42 3.25 1192.33 | 1097.67 | 934.33
ppm (H10) +1.15 +1.76 +0.33 22,67 +0.55 | +0.18 +0.15 556 +21.10 | #9.71 +8.27 1074.78
NAA 250 13.67 14.67 22.00 16.78 6.49 | 3.92 2.47 429 978.67 | 942.00 917.67 946 11
ppm (H11) +0.33 +0.88 +7.21 ' +0.20 | £0.24 +0.34 ' +11.71 | +13.24 +4.30 '
Co‘g’;j/””e 70.33 80.00 88.00 Jo4q |11:06| 964 | 811 o6 | 150967 | 1483.33 | 138267 | .00
(leo) +0.33 +2.89 +1.53 ' +0.41| +0.21 +0.28 ' +8.53 +0.77 +7.57 '
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CO‘E’_)"OLJ/E'”E 36.67 44.33 67.33 soaq | 7:98 | 652 456 | o nc | 115233 | 108367 | 998.67 | 0.0
(H19) +0.33 +0.33 +0.88 4% 14045 022 | +0.20 ' +10.19 | +0.77 | +757 '
Media
Mg 50.62 55.18 65.18 1029 7.99 6.29 137321 | 1311.64 | 1224.15

Root promoter (H) 2.68 0.60 34.12

CD at 5% Media (M) 129 0.29 16.39

Interaction effect (HxM) 4.65 1.04 59.02

Table 2: Interaction effect of root promoters and rooting media on dry root weight and survival percentage of
cherry tomato F; hybrid side shoot cuttings.

Dry Weight (mg) / Media Survival percentage (%) / Media
(Mean + SEy) (Mean + SEy)
Root promoter (H) Soil+ FYM | Sand+ FYM Cocopeat H Mean Soil+ FYM | Sand+ FYM Cocopeat H Mean
(1:1) (1:1) + FYM (1:1) (1:1) (1:1) + FYM (1:1)

IBA 50 ppm (H1) 163.33+4.08 | 137.00+1.31 | 130.67+0.73 | 143.67 | 24.00+2.31 | 24.00+2.31 | 24.00+2.31 24.00
IBA100 ppm (H2) | 188.33+2.16 | 178.00+2.50 | 165.67+1.38 | 177.33 | 60.00+2.31 | 33.33+1.33 | 32.00+0.00 41.78
IBA 150 ppm (H3) | 240.00+3.50 | 220.67+4.48 | 197.33+0.41 | 219.33 | 85.33+1.33 | 72.00+2.31 | 65.33+£3.53 74.22
IBA 200 ppm (H4) | 216.67+3.04 | 204.67+1.28 | 169.33+0.26 | 196.89 | 76.00+0.00 | 57.33+1.33 | 54.67+1.33 62.67
IBA 250 ppm (H5) | 193.67+2.52 | 175.33+0.64 | 149.33+2.25 | 172.78 | 72.00+0.00 | 48.00+0.00 | 41.33+5.81 53.78
IBA 300 ppm (H6) | 180.00+4.22 | 162.67+0.51 | 118.00+2.95 | 153.56 | 66.67+1.33 | 40.00+0.00 | 32.00+2.31 46.22
NAA 50 ppm (H7) | 166.67+2.88 | 152.67+0.79 | 108.00+0.62 | 142.44 | 42.67+1.33 | 26.67+1.33 | 22.67+1.33 30.67
NAA 100 ppm (H8) | 153.33+2.15 | 136.00+0.70 | 92.67+0.39 | 127.33 | 26.67+2.67 | 17.33+1.33 13.33£1.33 19.11
NAA 150 ppm (H9) | 138.33£0.14 | 118.67+0.64 | 77.67+0.61 [ 111.56 | 16.00+0.00 | 12.00+0.00 8.00+2.31 12.00
NAA 200 ppm (H10) | 134.33+1.89 | 107.33+1.34 | 66.33+0.97 | 102.67 | 10.67+1.33 | 10.67+1.33 6.67+1.33 9.33
NAA 250 ppm (H11) | 113.33+1.42 | 97.33+1.57 [ 61.33+0.41 90.67 6.67+1.33 5.33+1.33 4.00+0.00 5.33
Cow Urine 25% (H12)| 196.67+0.61 | 167.00+2.00 | 160.33+3.34 | 174.67 | 74.67+1.33 | 68.00+2.31 | 60.00+2.31 67.56
Cow Urine 50% (H13)| 128.33+2.54 | 113.00+2.41 | 98.33+1.23 | 113.22 | 34.67+1.33 | 29.33+1.33 | 21.33+1.33 28.44

Media Mean 170.23 151.56 122.69 45.85 34.15 29.64
Root promoter (H) 3.89 3.54
CD at 5% Media (M) 1.87 1.70
Interaction effect (HxM) 6.73 6.13
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Fig. 1: Interaction effect of root promoter and rooting media on number of roots per cutting of F; hybrid cherry tomato

Longestrootlength (cm)

25.00
20.00

15.00

10.0C
0.

&
0 _ . &
I I li- - b5 i
o I iI P &z & = F
5.00 = | 5 = =
‘ ‘ | i
00 . : . . .
H1 H2 H3 H4 HS H6 H7 HS8 H9 HI10 HI1 HI12 HI3
m Soil+ FYM (1:1) m Sand+FYM (1:1) Cocopeat+ FYM (1:1)

Fig. 2 : Interaction effect of root promoter and rooting media on root length of F; hybrid cherry tomato



Yogesh M. et al.

2073

100.00
90.00
80.00
70.00 E
60.00
50.00
40.00
30.00
20.00

H1 H2 H3

=M1 [Soil+ FYM (1:1)]

Survival percentage (%)

iz
i
s i
&
i iz e
1000 I ks I-I iz
’ T B3
0.00 | ‘ i
H4 H5 H6 H7 H8 H9 H10 H11

M2 [Sand+ FYM (1:1)]

H12 H13

M3 [Cocopeat+ FYM (1:1)]

Fig. 3: Interaction effect of root promoter and rooting media on survival
percentage of F; hybrid cherry tomato

References

Adugna, M., Belew, D. and Tilahun (2015). Influence of
rooting media and number of nodes per stem cutting on
nursery performance of vanilla (Vanilla planifolia syn.
fragrans). J. Hortic. For., 7(3), 48-56.

Alam, M., Hussain, Z., Ullah, I., Samiullah, Ahmad, I., Asif,
M., Shah M. A., Shah, S. Q. A. and Khan, J. R. (2020).
Effect of growing media on rooting response of tomato
(Lycopersicum esculentum L.) stem cuttings. Pure Appl.
Biol., 9(1), 884-896.

Baghel, B. S. and Saraswat, B. K. (1989). Effect of different
rooting media on rooting and growth of hardwood and
semi hard wood cuttings of pomegranate (Punica
granatum L.). Indian J. Hortic., 46(4), 458-461.

Bhadauria, H. (2002). Cow urine- a magical therapy. Int. J.
Cow Sci., 1, 32-36.

Birchler, J.A., Yao, H. and Chudalayandi, S. (2006). Unraveling
the genetic basis of hybrid vigor. Proc. Natl. Acad. Sci.,
103(35), 12957-12958.

Gilani, S. A. Q., Shah, K., Ahmed, 1., Basit, A., Sajid, M.,
Bano, A. S. and Shahid, U. (2019). Influence of indole
butyric acid (IBA) concentrations on air layerage in guava
(Psidium guajava L.) cv. Sufeda. Pure Appl. Bio., 8(1),
355-362.

Kachru, S., Kumar, P., Sharma, P., Rana, U. and Upadhyay, S.
K. (2017). Effect of indole butyric acid (IBA), cow urine
and growing media on root formation in tomato stem
cuttings. Himachal J. Agric. Res., 43(1), 40-43.

Kumar, S., Prakash, S., Malik, S. and Dhyani B. P. (2021).
Effect of different rooting media treatments on rooting
and growth of stem cuttings in pomegranate (Punica
granatum L.). The Pharma Innov. J., 10(3), 475-479.

Kumar, V., Singh, M. K., Kumar, M., Prakash, S., Kumar, A.,
Rao, S. and Malik, S. (2015). Effect of different doses of
IBA and rooting media on rooting of stem cutting of
lemon (Citrus limon Burm) cv. Pant Lemon-1. J. Plant
Dev., 7(7), 587-591.

Mehra, U., Negi. M. and Awasthi, M. (2019). Effect of rooting
media and indole-3-butyric acid on rooting of cuttings in
persimmon (Diospyros kaki L.) cv. Fuyu. J. Pharmacogn.
Phytochem., 8(3), 400-403.

Ochoa, J., Banon, S., Fernandez, J. A., Gonzalez, A. and
Franco, J. A. (2003). Influence of cutting position and

rooting media on rhizogenesis in oleander cuttings. Acta
Hortic. 608, 101-106.

Okolie, O. C., Nduka, E. F., Samson, O., Akpeji, S. C. and
Balogun, M. O. (2021). Effect of substrate types on the
survival of tomato vine cutting technology in Nigeria. Am.
Int. J. Agric. Stud., 4(1), 10-14.

Pascual, J. A., Ceglie, F., Tuzel, Y., Koller, M., Koren, A,
Hitchings, R. and Tittarelli. F. (2018). Organic substrate
for transplant production in organic nurseries. A review.
Agron. Sustain. Dev., 38, 35.

Raviv, M. and Leith, J. H. (2008). Soilless culture, Theory and
Practices.. United States of America. Elseviar. pp.45-85.

Richharia, R. (1962) Clonal Propagation as a Practical Means of
Exploiting Hybrid Vigour in Rice. Nature, 194, 598.

Riski, K., Rahayu, A. and Adimihardja, S. A. (2016). Pengaruh
berbagai konsentrasi IBA dan urin sapi terhadap
pertumbuhan setek tanaman lada (Piper nigrum L.). J.
Agronida, 2(2), 53-61.

Safari, M., Ghanati, F., Safarnejad, M. R. and Chashmi, N. A.
(2018). The contribution of cell wall composition in the
expansion of Camellia sinensis seedlings roots in response
to aluminium. Planta., 247, 381-392.

Shiri, M., Mudyiwa, R. M., Takawira, M., Musara, C. and
Gama, T. (2019). Effects of rooting media and indole-3-
butyric acid (IBA) concentration on rooting and shoot
development of Duranta erecta tip cuttings. Afr. J. Plant
Sci., 13(10), 279-285.

Subbaiah, V. K., Reddy, R. V. S. K., Babu, J. D., Raju, G. S,,
Karunasree, E., Reddy, A. D., Nirmala, T. V. and
Deepthi, V. (2018). Effect of different potting media on
propagation of ivy gourd through stem cuttings Int. J.
Pure App. Biosci., 6(1), 894-897.

Taha, H. A., Alla, A. and Matrood, S. (2013). Effect of
different level of auxin IAB on rooting planted of cutting
of Solanum melongena L. c.v. gallien F;. Basara Sci. J.,
39(2), 15-19.

Tiwari, A., Kumar, D., Venkatesh, K. T., Suryavanshi, P.,
Chauhan, A., Singh, S., Verma, P. P. S., Kumar, R. and
Singh, V. R. (2020). Performance of stem cuttings in
different propagating media in Patchouli (Pogostemon
patchouli Benth). Plant Arch., 20(2), 4880-4884.

Waheed, A., Hamid, F. S., Ahmad, H., Abbassi, F. M., Aslam,
S., Shah, A. H., Ahmad, N., Naheed, Z., Ali, H. and Khan,
N. (2015). Effect of Indole Butyric Acid (IBA) on early



2074 Vegetative propagation of f; hybrid cherry tomato via side shoot cuttings : Optimizing root promoters
and media to fix hybrid vigour

root formation (Tomato “Sahil” hybrid) cuttings J. Mater.  Woodward, A. W. and Bartel, B. (2005). The Arabidopsis

Environ. Sci., 6(1), 272-279. peroxisomal targeting signal type 2 receptor PEX7 is
Wei. K., Ruan, L., Wang, L. and Cheng, H. (2019). Auxin necessary for peroxisome function and dependent on

induced adventitious root formation in nodal cuttings of PEX5. Mol. Biol. Cell, 16(2), 573-583.

Camellia sinensis. Int. J. Mol. Sci., 20, 4817 Yesuf, F., Mohammed, W. and Woldetsadik, K. (2021). Effect
Wiesman, Z., Riov, J. and Epstein, E. (1988) Comparison of of rooting media and number of nodes on growth and leaf

movement and metabolism of indole-3-acetic acid and yield of Chaya (Cnidoscolu aconitifolius McVaugh) at

indole-3-butyric acid in mung bean cuttings. Physiol. Dire Dawa, Eastern Ethiopia. Cogent Food Agric., 7(1), 1-

Plant., 74(3), 556-560. 16.



