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Abstract

The study was conducted at SKLTGHU, College of Horticulture, Rajendranagar, Hyderabad focused
on three graft combinations, namely, T1-Arka Vikas on Solanum torvum, T2-Arka Vikas on Surya, and
Ts-Arka Vikas on Arka Keshav, along with Ts-Arka Vikas seedling (scion ungrafted) to evaluate their
impact on yield and quality under Telangana conditions. This was evaluated in a Randomized Block
Design with five replications during Rabi, 2022. Among graft combinations, Arka Vikas grafted onto
Solanum torvum provided the best results in terms of growth and yield (2.27 kg/plant), followed by
Arka Vikas on Surya (2.04 kg/plant). High lycopene content (7.98 mg) and high ascorbic acid content
(24.49 mg) were recorded in Arka Vikas on Arka Keshav. High TSS (4.73 °Brix) and high beta-
carotene content (2.42 mg) were recorded in the graft combination Arka Vikas on Surya, which can be
used for processing.

Keywords: Grafting, tomato, root stocks, yield, quality

Introduction

The tomato (Solanum lycopersicum L.), a member of the Solanaceae family and a native of
Peru and Ecuador, is one of the most frequently grown commercial and culinary crops in the
world due to its many uses as a vegetable. The fruit is a necessary component of daily
nutrition, and whether eaten raw, cooked, or processed, it has a high nutritional value due to
the presence of important nutrients such as carbohydrates, mineral salts, vitamins, and
organic acids. Grafting is a simple propagation method in which preferred rootstocks are
used to improve vigour, precocity, yield, quality, and survival under abiotic and biotic stress
conditions (Pandey and Rai, 2003) [ Due to the utilization of vigorous root systems of the
rootstocks, grafted plants usually show increased uptake of water and minerals compared to
self-rooted plants. There are several other advantages of grafting, such as low and high
temperature tolerance, salt tolerance, extended harvest period, earliness, and an increase of
yield (Lee & Oda, 2003) ¥, Tomato is a major vegetable where grafting is important
worldwide, although grafting is also often used in the case of watermelon, cucumber, melon,
eggplant, and capsicum pepper (Lee, 2003) 54,

Tomato contains about 93-96% water. The total soluble solids range from 4% to 9% (Adams,
1986) 1. The content of total soluble solids is inversely related to fruit yield (Stevens &
Rudich, 1978) %1, Sygars, mainly glucose and fructose, account for about half of the dry
matter or 65% of the soluble solids of a ripe tomato fruit. Oda and co-workers (1996) [4
examined the effect of scarlet eggplant rootstock on the growth, yield, and sugar content of
grafted tomato. Fruit yield on scarlet eggplant rootstock was lower than that on tomato
rootstocks. Soluble solids and sugar contents in fruit were all higher in plants grafted on
scarlet eggplant than those on tomato rootstocks. Chung and co-workers (1997) 8 examined
the differences in marketable yield and fruit components between grafted and non-grafted
tomato plants. Grafting increased the number of marketable fruits, although soluble solids,
ascorbic acid, and total soluble sugar content were higher in ungrafted plants than in grafted
ones.

Romano and Paratore (2001) % studied the consequences of grafting on fruit production and
characteristics of tomato on three different rootstocks (one of them was the Beaufort that we
also investigated).
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The use of Beaufort enhanced the growth and production,
but resulted in a minimum Brix°. In their trial Brix°® of
ungrafted fruits was the highest. Grafting provides a quicker
way to improve crop tolerance to different stresses than
traditional breeding methods, which may increase vegetable
production in difficult situations. To optimise rootstock-
scion combinations for particular crop requirements and
growing environments, more research is necessary.
According to Soe et al. (2018) [1°1, the greatest technique to
use in organic farming is grafting. Further, the growth and
eventual output of the plants are greatly impacted by the
rootstock and scion combination (Voutsela et al., 2012) (2081,
Because the choice of rootstock may affect the chosen
scion’s fruit form, it is important to choose the right scion
and rootstock. In this study, we investigated the effect of
identified rootstocks on the yield and quality of grafted
tomatoes under Telangana conditions.

https://www.biochemjournal.com

Materials and Methods

The experimental material comprised of 3 root stocks of
brinjal of which 1 is wild species (Solanum torvum) and the
other 2 are cultivated varieties (Arka Keshav, Surya) and 1
Scion of tomato variety (Arka Vikas) which were obtained
from COE, Jeedimetla, Hyderabad; IIHR, Bengaluru; KAU,
Thrissur. The field experiment was laid out in a Randomized
Block Design with 4 treatments, which were replicated five
times. The treatments in each block were allotted randomly,
and each germplasm line was grown in a plot of 1.8 x 3.15
m? (5.67 square meters) accommodating 21 plants per plot,
7 plants per row with a spacing of 60x45 cm? per
replication. The data gathered in this study were analyzed
using the appropriate procedure for the Randomized Block
Design as explained by Panse and Sukhatme (1985) "4, The
critical difference at the 5 percent level of probability was
used for comparing treatments.
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4. Vertical slit is made to the rootstock by
cutting it horizontally
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5. A V-shape or wedge shape is given to [6. Scion inserted into rootstock with the help of
the scion

grafting paper

7. Grafted seedling

—~ == T S

8. Hardened grafts ready for transplanting

Fig 1: Procedure for Vegetable Grafting

~ 748"~


https://www.biochemjournal.com/

International Journal of Advanced Biochemistry Research

Results and Discussion

Rootstock and Scion parameters

Days taken for germination of rootstock and scion seeds
The data on number of days taken for germination showed
significant differences among rootstock, scion and check
variety (Table.1) (Fig. 1). The minimum number of days
taken for seed germination was recorded in Solanum torvum
(4.2 days) while Arka Keshav recorded maximum number
of days taken for seed germination (5.2 days) which was on
par with Surya (4.8 days). These findings were in agreement
with the results of Johnson (1985) 331, Morejon (2013) 2,

Days taken to reach grafting stage

The results on days taken to reach grafting stage showed
significant differences among the rootstock and scion (Table
2). The maximum number of days was recorded in Arka
Keshav (50.60 days) while Solanum torvum (45.60 days)
recorded minimum days to reach grafting stage which was
on par with Surya (47.60 days). These findings were in
agreement with the results of Oda et al. (2005) [™Y], Gisbert
et al. (2011b) 281, Barrett et al. (2012) [*Y1 and Johnson et al.
(2011) 7, Bahadur et al. (2015) ['% Ramesh et al. (2016)
83 Kiran et al. (2018) [*41,

Seedling girth at the stage of grafting

The results on seedling girth at the grafting stage showed
significant differences among the rootstock and scion (Table
2). The maximum seedling girth at the grafting stage was
observed in Surya (3.48 mm) which was on par with
Solanum toryum (3.46 mm) and Arka Keshav (3.34 mm).
Arka Vikas recorded minimum seedling girth at the grafting
stage (3.22 mm). These findings were in agreement with the
results of Bumgarner and Kleinhenz (2014) 1 and Rivard
and Louws (2008) ], Nirmal (2017) 7 and Surve (2019)

[105]

Observation of grafted plants

Per cent graft success

The data recorded on percent graft success at 7, 15 days
after grafting (DAG) and 15 days after transplanting (DAT)
showed significant differences among the different graft
combinations (Table 3). At 7 days after grafting, graft
combination T;-Arka Vikas on Solanum torvum recorded
maximum percent graft success (99.40%) which was on par
with T,-Arka Vikas on Surya (98.40%) and Ts-Arka Vikas
on Arka Keshav (98.20%). At 15 days after grafting,
maximum percent graft success was observed in graft
combination Ti-Arka Vikas on Solanum torvum (98.60%)
which was on par with T,-Arka Vikas on Surya (97.20%)
and Ts-Arka Vikas on Arka Keshav (96.63%). On the day of
transplanting, concerning percent graft success, no
difference was observed. At 15 days after transplanting,
graft combination Ti-Arka Vikas on Solanum torvum
(98.20%) recorded maximum percent graft success which
was on par with T,-Arka Vikas on Surya (96.65%) and Ts-
Arka Vikas on Arka Keshav (95.45%).

Similar results were reported by Rajendra et al. (1975) ¥4,
Ibrahim et al. (2001) 3, Rahman et al. (2002a) [#%, Rashid
et al. (2004) 18, Davis et al. (2008) %2, Gisbert et al. (2011)
(251 Dhivya et al. (2014) 4, Petran and Hoover (2014) [7¢],
Kumar et al. (2017b) 61, Rathod (2017) 7], Priyanka et al.
(2019) 78 and Bharathi et al. (2021) 41,

https://www.biochemjournal.com

Observation on growth parameters

Plant height

The data recorded for plant height showed significant
differences among the different graft combinations (Table 4)
(Fig.5). The maximum plant height (cm) was observed in
Ti-Arka Vikas on Solanum torvum (92.36 cm) followed by
T,-Arka Vikas on Surya and Ts-Arka Vikas on Arka Keshav
recorded (68.56 cm) which was on par with T4-Arka Vikas
(63.56 c¢cm). These findings were in agreement with the
results of Lee (1994) 53 Joannou (2001) B34, Bletsos et al.
(2003) 141, Khah (2005) [0, Khah et al. (2006) [, Colla et
al. (2008) 2, Mohammed et al. (2009) 81, Sherly (2011)
(%81 Yarshi (2011) ('Y, Nkansanh et al. (2013) ©°, Johnson
et al. (2014) B¢ Sabatino et al. (2016) ©Y, Kumar et al.
(2016a) (81, Kumar et al. (2016b) *°1, Kumar et al. (2017a)
(44 Kumar et al. (2017b) 81, Rathod (2017) [¢71, Abd EI-
Wasim mona et al. (2018) ™, Latifah et al. (2018) 59, Soe et
al. (2018) [0 Hossain et al. (2019) %, Priyanka et al.
(2019) 81, Surve (2019) 1% Rinku et al. (2020) 88 and
Bharathi et al., (2021) 41,

Number of primary branches per plant

The data with respect to the number of primary branches per
plant showed significant differences among the different
graft combinations (Table 4). The maximum number of
primary branches per plant was observed in Ti-Arka Vikas
on Solanum torvum (8.88) followed by Ts-Arka Vikas (7.44)
which was on par with T,-Arka Vikas on Surya (7.28).
While Ts-Arka Vikas on Arka Keshav (6.96) recorded
minimum number of primary branches per plant. Similar
results were reported by Salehi-Mohammadi et al. (2009)
(%41 Sherly (2011) [°¢1, Davis et al. (2006) %!

Days to first flowering

The data with respect to days to first flowering showed
significant differences among different graft combinations
(Table 5). T,-Arka Vikas on Surya took minimum days
(25.60 days) to first flowering which was on par with Ts-
Arka Vikas on Arka Keshav (27.60 days) and T;-Arka
Vikas on Solanum torvum (28.84 days). While, the
maximum number of days (29.16 days) to first flowering
was recorded in Ts-Arka Vikas. Similar results were

reported by Bharathi et al. (2021) [*31, Kumar et al. (2016)
[49]

Days to 50% flowering

The data pertaining to days to 50% flowering showed
significant differences among different graft combinations
(Table 5). To-Arka Vikas on Surya took minimum number
of days (28.80 days) to 50% flowering which is on par with
Ts-Arka Vikas on Arka Keshav (29.60 days) and Ti-Arka
Vikas on Solanum torvum (32.80 days). While the
maximum number of days (38.40 days) to 50% flowering
was recorded in Ts-Arka Vikas. Similar results were
reported by Nkansanh et al. (2013) %9, Rathod (2017) [#7,

Days to fruit set

The data pertaining to days to fruit set was showed
significant differences among different graft combinations
(Table 5). To-Arka Vikas on Surya took minimum number
of days (36.24 days) to fruit set which is on par with Ts-
Arka Vikas on Arka Keshav (42.04 days) and T;-Arka
Vikas on Solanum torvum (42.44 days). While the
maximum number of days (43.24 days) to fruit set was

~749~
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recorded in T4-Arka Vikas. Similar results were reported by
Bharathi et al. (2021) (31,

Number of flowers per cluster

The data pertaining to number of flowers per cluster showed
significant differences among different graft combinations
(Table 5). Ti-Arka Vikas on Solanum torvum and T4-Arka
Vikas recorded maximum number of flowers per cluster
(4.76) which was on par with T,-Arka Vikas on Surya
(4.52). While the minimum number of flowers per cluster
(4.04) was recorded in Ts-Arka Vikas on Arka Keshav.
Similar results were reported by Ramireddy et al. (2011) 4
and Nirmala et al. (2013) [¢81,

Days to first fruit harvest

The data pertaining to days to first fruit harvest showed
significant differences among different graft combinations
(Table 6). T1-Arka Vikas on Solanum torvum took minimum
number of days (68.29 days) to first fruit harvest which is on
par with T,-Arka Vikas on Surya (70.53 days) and T4-Arka
Vikas (73.73 days) while the maximum number of days
(77.47 days) to first fruit harvest was recorded in graft
combination Ts-Arka Vikas on Arka Keshav. Similar results
were reported by Nkansanh et al. (2013) %, Ibrahim et al.
(2014) B2, Assinapol et al. (2017) ¥, Soe et al. (2018) 101,

Days to last fruit harvest

The data pertaining to days to last fruit harvest showed
significant differences among different graft combinations
(Table 6). The maximum number of days to last fruit harvest
(159.72) was recorded in Ti-Arka Vikas on Solanum
torvum, which is on par with T,-Arka Vikas on Surya
(150.48 days) and Ts-Arka Vikas on Arka Keshav (146.80
days). While the minimum number of days to last fruit
harvest (137.33) was recorded in T4-Arka Vikas. Similar
results were reported by Lugasi et al. (2005) 71,

Yield parameters

The data recorded with respect to number of fruits per plant,
number of fruits per cluster, average fruit weight (g), fruit
yield per plant (kg) and fruit yield per hectare (t) showed
significant  differences among the different graft
combinations (Table 7) (Fig. 2 & 3).

Number of fruits per plant

The lowest number of fruits per plant (22.12) was recorded
in Ts-Arka Vikas and the highest number of fruits per plant
(34.80) was recorded in T;-Arka Vikas on Solanum torvum
which was on par with T,-Arka Vikas on Surya (32.40) and
Ts-Arka Vikas on Arka Keshav (30.92). These findings
were in agreement with the results of Bletsos et al. (2003)
14 Yetisir and Sari (2003) 2, Nina and Joze (2004) 58],
Khah (2005) 9, Colla et al. (2006) %, Davis et al. (2006)
23] |_eonardi and Giuffrida (2006) ¢, Alexios et al. (2007)
[ Abdelmageed and Gruda (2009) [, Gisbert et al. (2011)
(251 Sherly (2011) 81, Turhan et al. (2011) %7, Hamed et al.
(2012) 291, Mohamed et al. (2012) 5%, Nkansanh et al.
(2013) ®9 1brahim (2014) 32, Petropoulos et al. (2014) '],
Rahmatian et al. (2014) Y, Kumar et al. (2016a) 81, Kumar
et al. (2016b) B9, Sabatino et al. (2016) [*Y, Hoza et al.
(2017) BY, Kumar et al. (2017b) 81, Rathod (2017) 7, Soe
et al. (2018) (04 Kumar et al. (2019) BY, Sharma et al.

(2019) P71, Rinku et al. (2020) 81 and Bharathi et al. (2021)
[13]
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Number of fruits per cluster

The lowest number of fruits per cluster (2.24) was recorded
in To-Arka Vikas on Surya and the highest number of fruits
per cluster (2.72) was recorded in Ti-Arka Vikas on
Solanum torvum which was on par with Ts-Arka Vikas on
Arka Keshav (2.56) and Ts4-Arka Vikas (2.52). These
findings were in agreement with the results of Mohammed
et al. (2009) 4, Yarshi (2011) (14,

Average fruit weight (g)

The maximum average fruit weight (65.33 g) was recorded
in T1-Arka Vikas on Solanum torvum which was on par with
To-Arka Vikas on Surya (63.00 g) and Ts-Arka Vikas on
Arka Keshav (57.60 g) while the minimum average fruit
weight (40.91 g) was recorded in T4-Arka Vikas. These
findings were in agreement with the results of Bletsos et al.
(2003) 1) Khah et al. (2006) 1, Abdelmageed and Gruda
(2009) @, Sebahattin et al. (2009) ¥, Turhan et al. (2011)
(1071 “yarshi (2011) 1, Mohamed et al. (2012) %, Voutsela
et al. (2012) (%81 Alessandra et al. (2013) [6, Nkansanh et
al. (2013) 1 Ahmed (2014) ™, lbrahim et al. (2014) B2,
Johnson et al. (2014) [¢1, Rahmatian et al. (2014) [&,
Kumar et al. (2016a) 8, Kumar et al. (2016b) %, Hoza et
al. (2017) B, Kumar et al. (2017b) “8l, Rathod (2017) 7,
Soe et al. (2018) %1, Hossain et al. (2019) B, Sharma et
al. (2019) P71, Singh et al. (2019) [*®! and Bharathi et al.
(2021) 1221,

Fruit yield per plant (kg)

Maximum fruit yield per plant (2.27 kg) was recorded in T;-
Arka Vikas on Solanum torvum which was on par with To-
Arka Vikas on Surya (2.04 kg) where as minimum fruit
yield per plant (0.90 kg) was recorded in Ts-Arka
Vikas.These findings were in agreement with the results of
Matsuzoe et al. (1990) %81, Alam et al. (1995) [, Granges et
al. (1998) 7 Ibrahim et al. (2001) 133, Besri (2003) 012,
Bletsos et al. (2003) 1, Khah, (2005) 1%, Passam et al.
(2005) [®1, Khah et al. (2006) B9, Leonardi and Giuffrida
(2006) €1 Wang et al. (2007) (M9 Gisbert et al. (2011b)
(261 Turhan et al. (2011) (%7, Yarshi, (2011) 4, Mohamed
et al. (2012) 9, Theodore, et al. (2012) 1%, Voutsela et al.
(2012) 1281 Moncanda et al. (2013) 4, Ibrahim et al. (2014)
(321 Johnson et al. (2014) 3¢, Rahmatian et al. (2014) 4,
Bogoescu and Doltu (2015) 18 Kumar et al. (2016a) [,
Sabatino et al. (2016) P4, Hoza et al. (2017) B4, Kumar et
al. (2017b) 8 Rathod (2017) [#7, Abd EI-Wasim mona et
al. (2018) M, Quamruzzaman et al. (2018) [, Shipepe and
Msogoya (2018) 1, Soe et al. (2018) %Y, Semiz and
Suarez (2019) [*¢1, Sharma et al. (2019) P71 and Bharathi et
al. (2021) 13,

Fruit yield per hectare (t)

Ts-Arka Vikas recorded the minimum fruit yield per hectare
(33.48 t) and maximum fruit yield per hectare (84.18 t) was
recorded in Ti-Arka Vikas on Solanum torvum which was
on par with T,-Arka Vikas on Surya (75.60 t). These
findings were in agreement with the results of Rashid et al.
(2004) 1881 Nkansanh et al. (2013) %1, Kumar et al. (2016b)
5 Hossain et al. (2019) B, Kumar et al. (2019) B4 and
Sabatino et al. (2020) [*2,

Fruit quality traits
Fruit quality traits like fruit length (cm), fruit width (cm),
pericarp thickness (mm), number of locules per fruit, TSS
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(°Brix), Ascorbic acid content (mg/100 g), lycopene content
(mg/100 g) and beta-carotene content (mg/100 g) showed
significant  differences among the different graft
combinations.

Fruit length (cm)

T1-Arka Vikas on Solanum torvum recorded the maximum
fruit length (4.39 cm), which was on par with Ts-Arka Vikas
on Arka Keshav (4.30 cm), while T,-Arka Vikas on Surya
and Ts-Arka Vikas recorded the minimum fruit length (4.13
cm) (Table 8). These findings were in agreement with the
results of Johnson et al. (2014) B, Kumar et al. (2016b) %,
Kumar et al. (2016a) 8, Rathod (2017) ®71, Kumar et al.
(2017b) ™8 Hossain et al. (2019) %, Singh et al. (2019)
11001 and Sabatino et al. (2020) [*21,

Fruit width (cm)

The maximum fruit width (5.51 cm) was recorded in graft
combination Ti-Arka Vikas on Solanum torvum which was
on par with Ts-Arka Vikas(5.36cm) and T3 Arka Vikas on
Arka Keshav (5.01 cm). Minimum fruit width (4.96 cm) was
recorded in graft combination T.-Arka Vikas on Surya
(Table 8). These findings were in agreement with the results

T1- Arka Vikas on Solanum torvum

Ts-Arka Vikas on Arka Keshav

https://www.biochemjournal.com

of Johnson et al. (2014) B®1 Kumar et al. (2016a) [,
Kumar et al. (2017b) 8 Rathod (2017) 871, Soe et al.
(2018) 129U Hossain et al. (2019) B9 Kumar et al. (2019) B
and Singh et al. (2019) [200],

Pericarp thickness (mm)

The minimum pericarp thickness (4.53) was recorded in To-
Arka Vikas on Surya and the maximum pericarp thickness
(4.71) was recorded in Ti-Arka Vikas on Solanum torvum
which was on par with Ts-Arka Vikas (4.65) and Ts.Arka
Vikas on Arka Keshav (4.55) (Table 9). These findings were
in agreement with the results of Negi (2016) 64, Kumar et
al. (2017) ™3 and Sharma et al. (2019) 71,

Number of locules per fruit

The minimum number of locules per fruit (3.74) was
recorded in Ti-Arka Vikas on Solanum torvum and the
maximum number of locules per fruit (4.82) was recorded in
Ts-Arka Vikas (Table 9) (Fig. 4). These findings were in
agreement with the results of Kanneh et al. (2017) [38],

Kumar and Rana (2017) ¥ and Suresh kumara et al. (2017)
[104]

T2- Arka Vikas on Surya

Ts-Arka Vikas seedling (Scion ungrafted)

Fig 2: Fruits from different graft combinations
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Fig 3: Fruits of grafted and ungrafted Arka Vikas
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Fig 4: Number of locules from grafted and ungrafted Arka Vikas

Ti- Arka Vikas on Solanum torvum To- Arka Vikas on Surya

o D :
Ts- Arka Vikas on Arka Keshav T4~ Arka Vikas seedling (Scion ungrafted)

Fig 5: Arka Vikas on different graft combinations
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Total Soluble Solids (°Brix)

The highest TSS of the fruits (4.73 °B) was recorded in graft
combination T,-Arka Vikas on Surya which was on par with
Ti-Arka Vikas on Solanum torvum (4.60 °B) and the lowest
TSS of the fruits (4.39 °B) was recorded in graft
combination Ts-Arka Vikas (Table 10). These findings were
in agreement with the results of Bletsos and Olympios
(2008) 31, Turhan et al. (2011) %1 and Zhen Zhou et al.
(2022) 01131,

Ascorbic acid content (mg/100 g)

The highest ascorbic acid content of the fruits (24.49
mg/100 g) was recorded in graft combination Ts.Arka Vikas
on Arka Keshav which was on par with T,-Arka Vikas on
Surya (20.07 mg/100 g) and the lowest ascorbic acid content
of the fruits (17.97 mg/100 g) was recorded in graft
combination Ti-Arka Vikas on Solanum torvum (Table 10).
These findings were in agreement with the results of
Wadano et al. (1999) 1191 Arvanitoyannis et al. (2005) 81,

Lycopene content (mg/100 g)

The highest lycopene content of (7.98 mg/100 g) was
recorded in Ts.Arka Vikas on Arka Keshav which was on
par with T,-Arka Vikas on Surya (7.80 mg/100 g). The
lowest lycopene content of (5.37 mg/100 g) was recorded in
Ti-Arka Vikas on Solanum torvum (Table 11). These
findings were in agreement with the results of Salam et al.
(2002) 81, Davis and Perkins-Veazie, (2005) [?4, Nicoletto
et al. (2012) [®° Kumar et al. (2015b) 71, Mini (2017) B
and Ha et al. (2021) 281,

Beta carotene content (mg/100 g)

The highest Beta carotene content of (2.42 mg/100 g) was
recorded in To-Arka Vikas on Surya which was on par with
Ts.Arka Vikas on Arka Keshav (2.12 mg/100 g). The lowest
Beta carotene content of (1.43 mg/100 g) was recorded in

https://www.

biochemjournal.com

Ts-Arka Vikas (Table 11). These findings were in agreement
with the results of Davis et al. (2008) ? and Krumbein and
Schwarz (2013) 42,

Table 1: Days taken for germination of rootstock and scion seeds

Days taken for

Treatments R
seed germination

Rootstock Solanum torvum 4.2
Rootstock Surya 4.8
Rootstock Arka Keshav 5.2
C-Check and S-Scion Arka Vikas 4.4

S.Em+ 0.047

CD @ 5% 0.148

Table 2: Days taken to reach grafting stage and seedling girth at
the stage of grafting

Days taken to | Seedling girth at
Treatments reach grafting| the stage of
stage grafting (mm)
Rootstock | Solanum torvum 45.60 3.46
Rootstock Surya 47.60 3.48
Rootstock | Arka Keshav 50.60 3.34
S-Scion Arka Vikas 31.20 3.22
S.Em% 0.327 0.027
CD @ 5% 1.017 0.085

Table 3: percent of graft success at 7, 15 days after grafting and
15 days after transplanting

Treatments Per cent graft success

7 DAG|15 DAG |15 DAT
Ti-Arka Vikas on Solanum torvum | 99.40 | 98.60 | 98.20
T2-Arka Vikas on Surya 98.40 | 97.20 | 96.65
Ts-Arka Vikas on Arka Keshav 98.20 | 96.63 | 95.45
S.Emz 0.121 | 0.285 | 0.252
CD @ 5% 0.372 | 0.873 | 0.773

DAG-Days after grafting, DAT-Days after transplanting

Table 4: Interaction of scion and rootstocks on plant height and number of primary branches per plant of tomato

Treatments Plant height (cm) Number of primary branches per plant
T1-Arka Vikas on Solanum torvum 92.36 8.88
To-Arka Vikas on Surya 68.56 7.28
Ts-Arka Vikas on Arka Keshav 68.56 6.96
Ts-Arka Vikas seedling (Scion un grafted) 63.56 7.44
SEmz+ 1.353 0.179
CD @ 5% 4.215 0.556

Table 5: Effect of scion and rootstocks on days to first flowering, days to 50% flowering, days to fruit set and number of flowers per
cluster of tomato

Treatments Days to first flowering|Days to 50% flowering|Days to fruit setjNumber of flowers per cluster
Ti-Arka Vikas on Solanum torvum 28.84 32.80 42.44 4.76
T2-Arka Vikas on Surya 25.60 28.80 36.24 4.52
Ts-Arka Vikas on Arka Keshav 27.60 29.60 42.04 4.04
T4-Arka Vikas seedling (Scion ungrafted) 29.16 38.40 43.24 4.76
SEmz+ 0.219 0.231 0.473 0.036
CD @ 5% 0.682 0.719 1.473 0.112

Table 6: Effect of scion and rootstocks on days to first fruit harvest and days to last fruit harvest of tomato

Treatments Days to first fruit harvest Days to last fruit harvest
T1-Arka Vikas on Solanum torvum 68.29 159.72
T2-Arka Vikas on Surya 70.53 150.48
Ts-Arka Vikas on Arka Keshav 77.47 146.80
T4-Arka Vikas seedling (Scion un grafted) 73.73 137.33
SEm+ 0.258 0.727
CD @ 5% 0.802 2.265
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Table 7: Interaction of scion and rootstocks on yield parameters of tomato

Treatments Number of fruits | Number of fruits Aver_age fruit | Fruityield per | Fruit yield

per cluster per plant weight (g) plant (kg) per ha (t)
T1-Arka Vikas on Solanum torvum 2.72 34.80 65.33 2.27 84.18
T2-Arka Vikas on Surya 2.24 32.40 63.00 2.04 75.60
Ts-Arka Vikas on Arka Keshav 2.56 30.92 57.60 1.78 65.94
T4-Arka Vikas seedling (Scion ungrafted) 2.52 22.12 40.91 0.90 33.48
SEmz+ 0.033 0.405 0.654 0.004 0.029
CD @ 5% 0.104 1.262 2.037 0.013 0.091

Table 8: Interaction of scion and rootstocks on fruit length and fruit width of tomato

Treatments Fruit length (cm) Fruit width (cm)
T1-Arka Vikas on Solanum torvum 4.39 5.51
T2-Arka Vikas on Surya 4.13 4.96
Ts-Arka Vikas on Arka Keshav 4.30 5.01
Ts-Arka Vikas seedling (Scion un grafted) 4.13 5.36
SEmz+ 0.018 0.035
CD @ 5% 0.056 0.110

Table 9: Interaction of scion and rootstocks on pericarp thickness and number of locules per fruit of tomato

Treatments Pericarp thickness (mm) Number of locules per fruit
Ti-Arka Vikas on Solanum torvum 471 3.74
T»-Arka Vikas on Surya 4.53 4.13
Ts-Arka Vikas on Arka Keshav 4.55 4.10
Ts-Arka Vikas seedling (Scion un grafted) 4.65 4.82
SEmz+ 0.011 0.030
CD @ 5% 0.035 0.092

Table 10: Interaction of scion and rootstocks on TSS and Ascorbic acid content of tomato

Treatments TSS (°Brix) Ascorbic acid content (mg/100 g)
Ti-Arka Vikas on Solanum torvum 4.60 17.97
T2-Arka Vikas on Surya 4.73 20.07
Ts-Arka Vikas on Arka Keshav 4.48 24.49
T4-Arka Vikas seedling (Scion un grafted) 4.39 18.21
SEmz+ 0.026 0.645
CD @ 5% 0.082 2.010

Table 11: Interaction of scion and rootstocks on lycopene content and beta-carotene content of tomato

Treatments Lycopene content (mg/100 g) | Beta-carotene content (mg/100 g)
Ti-Arka Vikas on Solanum torvum 5.37 1.53
T»-Arka Vikas on Surya 7.80 2.42
Ts-Arka Vikas on Arka Keshav 7.98 2.12
T4-Arka Vikas seedling (Scion ungrafted) 5.92 1.43
SEm+ 0.039 0.082
CD @ 5% 0.120 0.254

Conclusion

Grafted plants offer increased yield and consequently higher
profits. Grafting can affect various quality aspects of
vegetables. This study showed that T;-Arka Vikas grafted
on Solanum torvum gave the better results in terms of
growth, yield followed by T,-Arka Vikas on Surya. High
lycopene content (7.98 mg) and high ascorbic acid content
(24.49 mg) was recorded in Ts-Arka Vikas on Arka Keshav,
High TSS (4.73 °Brix) and High beta-carotene content (2.42
mg) was recorded in graft combination T,-Arka Vikas on
Surya which can be utilized for processing purpose.
Rootstock/scion combinations should be carefully selected
for specific climatic and geographic conditions. Appropriate
selection can help control soilborne diseases and also
increase yield and improve fruit quality. Present study may
be used in further improvement programme for increasing
the yield potentiality by using the different scions of tomato.

Multilocation trials may be under taken with promising
treatments of present study.
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