This is an open acces| @
article under the CC BY| @
licence Creative Common

Development, production, and quality of ‘Chonto’ type tomato grafted
on cherry tomato introductions!

Didier Alexander Franco?, Juan Felipe Arango?, Algjandro Hurtado-Salazar?, Nelson Ceballos-Aguirre?

10.1590/0034-737X201865020006

ABSTRACT

Currently tomato is one of the most cultivated crops worldwide, with the highest economic value, increasing its
demand and, thus, its expansion, production, and trade. The tomato crop is susceptible to attack of pathogens with
devastating consequences on the decline in yields from 50 to 100%. For this reason, new production methods are
proposed such as grafting in wild rootstocks, which have high genetic variability and genes responsible for resistance
to fungi, bacteria, viruses, and nematodes. The aim of this study was to evaluate the effect of grafting commercial
tomato cultivars onto cherry tomato genotypes on yield and fruit quidigyexperiment was arranged in a completely
randomized design with four replications. The experimental unit consisted of four plants. spaced at 0.9 m between rows
(channels), 0.30 m between double rows, and 0.4 m between plants. The treatments consisted of the combination of the
following factors: three promising rootstocks (IAC391, IAC426, and LA2076), two commercial scions (Calima and
Torrano), two grafting methods (cleft and splice), and two ungrafted commercial cofigllissomponents, soluble
solids content, percentage of fruit qualiyd average fruit weight were evaluated. IAC391 was the most promising
rootstock, reaching productions similar to those of the controls. The cleft grafting method, reached a success rate of
98.3%.The commercial sciomorrano stood out for achieving the highest yields.

Keywords: cleft; splice;Torrano; Calima; rootstock.

RESUMO

Desenvolvimento, producao e qualidade de tomate ‘Chonto’ enxertado em acessdes de
tomate cereja

Atualmente, o tomate € uma das culturas mais cultivadas no mundo, com o maior valor econémico, aumentando sua
demanda e, assim, sua expansao, producdo e comercializagéara do tomate € suscetivel ao ataque de patégenos
com consequéncias devastadoras no declinio da produtividade de 50 para 100%. Por esta razdo, novos métodos de
producado sédo propostos, como o0 uso de porta-enxertos selvagens, que possuem alta variabilidade genética e genes
responsaveis pela resisténcia a fungos, bactérias, virus e nematoides. O objetivo deste trabalho foi avaliar o efeito do
enxerto de cultivares comerciais de tomateiro sobre gendtipos de tomateiro em produtividade e qualidade de frutos. O
experimento foi gganizado em delineamento inteiramente casualizado com quatro repétigdieisde experimental
consistiu em quatro plantas, espacadas a 0,9 m entre linhas (canais), 0,30 m entre linhas duplas e 0,4 m entre plantas. Os
tratamentos consistiram da combinacdo dos seguintes fatores: trés porta-enxertos promissores (IAC391, IAC426 e
LA2076), dois enxertos comerciais (CalimEograno), dois métodos de enxertia (fenda e inglés simples) e dois contro-
les comerciais ndo enxertados. Os componentes de rendimento, teor de sélidos solUveis, porcentagem de qualidade
dos frutos e peso médio dos frutos foram avaliados. O IAC391 foi o porta-enxerto mais pratcassgando produ-
¢Oes semelhantes as dos controles. O método de enxertia de fenda atingiu uma taxa de sucesso de 98,3%. O enxerto
comercialTorrano se destacou por alcancar os maiores rendimentos.

Palavras-chavefenda; inglés simple3prrano; Calima; porta enxerto.
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INTRODUCTION roots. Then the two stems are joined togethesing a
grafting clip. In the cleft grafting method, the rootstock is
-secti low th tyl then th
harvested area of tomato of 16.844 had, a production cross-sectioned below . e.co yledons, and then the
. . ) truncated rootstock stem is bisected to a depth of 1-2 cm.
of 646.904 t, with an average yield of 38.4t.ihe annual o
]I'he scion is cut below the cotyledons and the cut surface

increase in production in recent years in Colombia is mainly . ed to the shape of a wedge. The trimmed scion is

due to an increase in yield, going from 21.7%ih&2000to . . . .
ted into th tical slit of th tstock and th ft
38.4thain 2013. The tomato crop in Colombia is grownInser ed 1Mo e vertical Siit o7 the rootsiock and the gra

throughout the countryin eighteen of the thirty-two Is secured with a grafting clip. (Hurtado-Salaatal.,
g min €19 Y-WO 5016).According to Guan & Hallet (2016), these are the
departments; howevemore than 80% of production is

. . most used methods, for being low-input techniques, with
concentrated in the departments of Cundinamarca, Noﬁ]eOst costs resulting from labd@ihe aim of this study was
de SantandeHuila,Valle del Cauca, Santand@olima, y

. . i ) . to evaluate the effect of grafting the commercial Chonto
Antioquia, Boyaca, CesaX¥arifio Atlantico, and Guajira d g

e tomato on cherry tomato introductions in terms of
(Faostat, 2016). In 2007, the Department of Caldas ha%ygvelopment yield a)rlld fruit qulality OL; tr:e grallfted plant
planted area of 1,106-hand yield of 47.8 t hg taking a ' ' '

share in the domestic produt?tion of 12.77%. In 2013, thﬁIATERIAL AND METHODS

area decreased 633*hahe yield to 32.4 t hg and the

share in the domestic production to 4.98%. These data The study was performed in a hydroponic greenhouse

show an average negative annual growth rate of 14.549%ing the NFT(Nutrient Film Technique) recirculating

for yield (Agronet, 2016). system, at the Botanical Garden of the University of Cal-
Carreret al. (2015) observed that the tomato crop i§1as; at 2130 m above sea level, 19 °C average temperature,

affected by various diseases of economic importanite.  and 75% relative humidity

caused byFusarium oxysporumf. sp.lycopersici (Sacc.) Three rootstocks of cherry tomato (IAC391, IAC426,

Snyder and Hansen (FOL), stands out as a major cr8pd LA2076) and two ungrafted commercial scions

disease. Pathogenic fungi of the genus Fusarium, whichPrrano and Calima) were evaluated using two grafting

are the causal agents of tomato wilt, cause root and ba§§thods (cleft and splice)gble 1).

stem deterioration and result in the wilting of vegetable The materials were sown in 128-cell trays filled with

plants (\an Damet al., 2018) Another associated problem SPhagnum peat numberGrafting was carried out when

is nematode infestation. Cangial. (2009) mentioned the seedlings had four true leaves; the rootstocks used

that heavy infestations at the beginning of the crop m&ye introductions and the scions were the commercial

result in the death of the seedlings in the field and tf@rieties Calima and@iorrano (Bble 1).The experiment

production of the surviving plants become stronglyv@s arranged ina (3 x 2 x 2) factorial randomized complete

affected in terms of both quantity and qualiGrafting 0lock design as follows: three rootstocks, two grafting

technology can reduce the attack of soil pathogens afgthods, and two commercial scions. The experimental

in turn makes plant adaptation to soil and climati&!nit consisted of four plants with four replicates. Plants

conditions possible. Grafting aims to find resistance t§ere spaced at 0.9 m between channels, 0.30 m between

adverse conditions of biotic and abiotic factors anfouble rows, and 0.4 m between plants.

increase the quantity and quality of the fruit (Hurtado- 10 ensure homogenejigrafting was performed at 28

Salazakt al., 2015). One of the advantages of grafting i§aYs after planting, when the rootstock and scion

when crop rotation is not possible due to intensive land

use (Hurtado-Salazaral., 2016).
. ] Table 1: Genotypes of cherry tomato used as rootstocks and
Goldschmidt (2014) discussed that, from the genetighonto' commercial genotypes used as scions and their

point of view grafting involves a complex system for theperformance in yield and fruit quality
joining of two different genotypes, wherein each of Whic}hootstock

According to RO (2013), Colombia reported a

R o ; . Origin Description
maintains its own genetic identity throughout the lifetime .

. *IAC391 Brazil T. red cherry
of the grafted plant. Recenthere have been claims thatHLA2076 Bolivia T. cherry
grafting may have genetic consequences because RNﬁ‘C426 Brazil T r-ed cherry
exchange between scions and rootstocks occurs in the .o (ungrafted) C.C Seminis T. Chonto
process. Calima (ungrafted)  C.C Impulsemillas  T. Chonto

In the splice grafting method, the rootstock stem i§|ac: Introductions from the Instituté\gronémico de Campinas,
cut diagonallyremoving the apical bud and a cotyledongainARir;aSv SfaZ_”- S R
The same iS done Wlth a cut on the SCion Stem, |eaVi R.C Ijltl’O uctions from theTomato Genetics Resource Center
the bud with one or both cotyledons and cutting off thettommercial sciongorrano and Calima
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seedlings had four true leaves and stem diameter from 2ngthod. Contrarilysignificant diferences were found
to 3.0 mm. Plants were grafted using two methods, clefthen analyzing the interaction with the grafting methods
and splice. The cleft graft consisted of cross-sectionirgieft and splice, denoting graft-take percentages higher
the rootstock below the cotyledons, then bisecting it tothan 80% for both methods, which is considered good for
depth of 1 cm. The scion was cut below the cotyledortis species @ble 2). For the production of grafted tomato
and the cut surface was trimmed to a “v” shape, thenseedlings, it is essential to obtain high graft success rates
was inserted into the vertical slit of the rootstock, and thdue to the high cost of the seddstudy by Lopezt al.
graft was secured with a grafting clip The splice graf2008), evaluating grafting methods in watermelon using
consisted ofcutting the rootstock stem is diagonally squash plants as rootstocks, obtained similar results to
removing the apical bud and a cotyledon. The same widss study in which survival is related to the grafting
done with a cut on the scion stem, leaving the bud withethod used.
one or both cotyledons and cutting off their roots. Then During the grafting phase and nine days after the
the two stems were joined togethesing a grafting clip. plants were acclimated, the graft-take percentage obtained
After grafting, plants of both treatments were coveredith the cleft method was 98.3%, showing significant
with 4 cm x 10 cm plastic bags to avoid dehydration. In thdifferences from the splice method with graft-take
acclimatization phase, the grafted seedlings were kgmtrcentage of 81.1%. Zeétal. (2017) evaluated different
according to the methodology described by Guan & Hallgrafting methods in different solanaceous species and
(2016), for nine days. found that for mini-tomato rootstock 0224-53/RC 57
The percentage of viable grafts was evaluated 10 dagrsd R/TC 20, as well as wild speci&shabrochaites var.
after grafting, which corresponded to 38 days after sowirigrsutum ‘P1-127826’, the approach method would be the
the plants. The grafted plants were selected for thest. They showed that the cleft method had the lowest
installation of the experiment, in which the subsequemgtraft-take percentage, which differs from the results of
evaluations were made. this study since this method resulted in a higher graft-
To evaluate the development and vigor of the plantigke percentage. This is possibly due to the larger surface
the rootstock stem diameter was measured at 5 cm ab@eatact of the scion with the rootstock, compared with
the root collar (5 cm below the graft union), and the grathe splice method. The slit made in the rootstock and the
diameterat 12 cm above the root collar (2 cm above theubsequent insertion of the scion fixed with the clip ensure
graft union), using a 0.001 mm digital calip@he greater contact between the vascular bundles, which is
compatibility of the rootstocks was evaluated accordingrucial to facilitate the formation of callus and determines
to Hurtado-Salazat al. (2016). the survival of the plant. In the splice grafting, the contact
Total production (g plary), production per plant (g), surface is smaller because the diagonal cut made on the
number of fruits per unit area, average fruit weight (gstems of the scion and the rootstock and the subsequent
fruit quality variables (premium, first, second, < 60 g), anjbining of both generate a smaller contact surface, which
loss percentage were evaluated accordigylelaezet in turn hinders the rapid formation of the callus and
al. 2016. facilitates dehydration and, in some cases, the death of
The Hoagland &Arnon (1950) nutrient solution, the plant.According toVrsic et al. (2015), early
modified byArbelaezet al. (2016), was used in the compatibility in stages of crop development depends on
experiment. factors such as environment, management of the graft, or
Plants were irrigated every 1.5 h, between 7:30 am anstlen the combination rootstock-variety
4:30 am, with a duration of 22 min and an average flow of . o
3.25 L per min. The substrate consisted of a ten-centimeter Variables of compatibility
layer of rice husks. The data obtained were evaluated by Vigor — the diameter of rootstocks IAC391, IAC426,
analysis of variance using SAS statistical software (SA8Nd LA2076 showed significant differences from the
2013); and furtherthe Duncarg test for multiple ungrafted controls @ble 3), but no statistical é&rences

comparison of means, at 5% significance level. were found between rootstocks. Thus, grafted plants in

any of the rootstocks had higher vigor compared with the

RESULTS AND DISCUSSION ungrafted controls, as they showed larger diameters. Si-
milar results were obtained by Hernanaeal. (2014),

Graft-take percentage who found that the average biomass of cucumber grafted

No significant differences were found after analyzingn chilacayote produced greater accumulation of dry
the variable graft-take percentage and its interaction withatter in stem and root, suggesting an increase in,vigor
the rootstocks and type of scion, possibly indicating thatmilar to that reported by Godeyal. (2009), who found
the graft-take percentages directly related to the graftiftggher dry matter in grafted plants.
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We observed that grafted plants developegklaroot rootstock IAC391 showed no significant differences when
systems (data not shown), which will grant a greater vigesompared with the ungrafted control. Likewise, Besbal
to the plant, a feature that is desirable when problems arae (2016), who studied grafted string beans to improve
from abiotic factors. Lépeet al. (2008) argued that the performance in production, noted that one treatment
vigor of a grafted plant is intermediate between the rootstooktained the best results for variable total yield per plant
and the scion, although the influence of the former is greateompared with other treatments, both grafted and
GraftedTorrano had the lgest diametewhich is a desirable ungrafted.
feature because a plant with good vigor is less likely to be After analyzing the interaction of the production per
affected by either biotic and abiotic factors. plant with the different scions, significant differences (p
Compatibility — all grafted plants showed positive< 0.05) were found between ungrafted and grafted hybrid
compatibility (values > 1), showing larger diameter in th&orrano, with values of 3239.6 and 2793.0 g plant
rootstock than in the scion, which is desirable becausespectively The same analysis between the scions of
according to fluid mechanics, when a solute flows from grafted and ungrafted hybrid Calima showed no significant
larger-diameter pipe to a smaller-diameter pipe, thdifferences (p <0.05), with values of 2590.8 and 2346.6 g
pressure increases, thereby generating a rapid distributigant?, respectively (@ble 4) Thus, the best scion in terms
of these solutes over the entire structure of the plant.of production was hybridorrano, both grafted and
positive compatibility between the rootstock and the sciaimgrafted, with a difference of 547.6 g ptaocbmpared
is indicative of physiological changes due to cellulawith Calima, grafted and ungrafteda@@e 4) When this
interactions between two genotypes (Kokalis-Buretle value is converted to 1 ha, this difference becomes 11.4
al., 2009). In a study by Farias al. (2013), the same tons h&. The low production by Calima was possibly
results were observed when grafting tomato on theaused by the climatic conditions required for the hybrid
rootstocksS. Gilo S. lycocarpum, S. stramonifolium, and  to express its potential, as the temperature at the study
S. viarum, obtaining positive compatibility (> 1) and site was around 19 °C and the favorable conditions for
indicating high-vigor rootstocks. optimum development are above 23 °C (warm areas).
Negative compatibility occurs when the diameter oAdded to this is the high susceptibility to diseases such
the scion is greater than the diameter of the rootstock aasBotrytis sp., which causes blossom drop.
the diameter ratio is less than one (< 1), which is considered The interaction of average fruit weight (AFW) with
undesirable. the rootstocks showed significant differences (p < 0.05),
_ with the highest values recorded for the ungrafted
Total production controls, of 61.21 g plaat(Table 4).This performance
Significant differences were found (p < 0.05) for thecan be influenced by the low number of flowers per cluster
interaction of production with the different rootstocks(data not shown) of the ungrafted plants — inversely
The highest yields per plant were recorded for thegroportional as, in the presence of greater competition by
ungrafted control and rootstock IAC391, with values o& larger number of fruits, size and development will be
2915.2 and 2734.1 g plantrespectivelyfollowed by significantly afected (Rble 4).A study conducted in
IAC426 and LA2076 with lower yields, 2517.7 and 2456.8/1exico by Godoyet al. (2009), evaluating the effect of
g plant, respectively (@ble 4). Leonardi & Gidifida (2006) grafting on tomato plants, concluded that the grafted
grafted tomato hybrid Rita F1 on three commercigblants produced the largest fruits and the highest average
rootstocks and showed that one of the rootstocks excelliedit weights. These findings contradict the results of this
in yield compared with the others, which is consistergtudy in which the grafted plants showed the lowest
with our studyAlso, Kunwaret al. (2014), evaluating the values for this variable.
technique of grafting in tomato, noted that the yield of The average fruit weight of rootstocks IAC391, IAC426,
ungrafted treatments considerably outweighed treatmeriisd LA2076 showed significant differences from the
with grafting, regardless of the method, which does naingrafted control (@ble 4), but no significant dérences
agree with the data obtained in this stuty which were found among the rootstocks. Thus, the average fruit

Table 2:Duncans test of multiple range for the variable graft-take percentage orf¢leeafgrafting of commercial genotypes of
tomato Solanum spp.) on production and fruit quality

Variable ROOTSTOCK TYPE OF SCION METHOD
IAC391 IAC426 LA2076 TORRANO CALIMA CLEFT SPLICE
% YIELD 90A 88.3A 90.8A 90.5A 88.9A 98.3A 81.1B

* Means with different letters are significantly different (p < 0.05).
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Ungrafted
105C
10.5B
1B

11.6B
11.1A
1.04A

METHOD
Splice

Cleft

12.2A

11.4A
1.07A

Calima
grafted
11.5B
10.9B
1.05A

Calima
ungrafted
99C
99C

1B

TYPE OF SCION
12.3A
11.6A
1.06A

Torrano
gfrafted

Torrano
ungrafted
11.1B
11.1AB
1B

LA2076
11.7A
11.0B

1.07A

IAC 426

12.0A

11.4A
1.05A

ROOTSTOCK

IAC391

11.9A

11.3AB
1.05A

105C
1B

Control
Ungrafted

Table 3: Duncans test of multiple range for the variables diameter (scion and rootstock) and compatibility dedthef ¢ie grafting of commercial genotypes of tom&uwahum spp.) on

production and fruit quality

* Means followed by different letters are significantly different (p < 0.05).

Rootstock diameter (mm) 10.5B

Variable
Scion diameter (mm)
Compatibility
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weight decreases when resorting to cherry rootstocks
compared with the controls, which presented the highest
average fruit.

On the other hand, significant differences were found
when analyzing the interaction between the grafted and
ungrafted scions (Calima aidrrano), in which ungrafted
Calima showed the highest average fruit we{6Bt775
g); it is noteworthy that fruits with this weight rank as
top-quality fruits. The opposite occurred with the other
interactions, which showed values lower than 60 g.

The interaction of grafting method and average fruit
weight showed no significant differences between the two
methods (cleft and splice); howeysignificant diferences
were found when compared with the ungrafted control.
Thus, the average fruit weight may be affected when using
grafting compared with the ungrafted control, which
obtained the highest values for this variabkeh(€ 4).

Fruit quality

Soluble solids SS (° Brix) — ‘Chonto’ tomato production
of hybrids Calima andorrano grafted on cherry tomato
showed an increase in soluble solids content of + 0.7 units
compared with the commercial controlsaafle 4).The
rootstock with the highest soluble solids content was
IAC426, with 3.87 units, followed by rootstocks IAC391
and LA2076 with 3.8 units each. It is noteworthy that the
cherry tomato rootstocks had soluble solids content of
5.4 10 8.7 units (Herrertal., 2015) and ‘Chonto’ tomato
had 3.4 to 4.2 units (Carrillo & Chavez, 2010).

The analysis of the interaction between grafted and
ungrafted scions of ‘Calimand ‘“Torrano’showed that,
when grafted onto cherry rootstocks, there was an increase
in the content of soluble solids; in contrast, ungrafted
scions did not show the same performance for this variable,
as they presented lower valueslflle 4). Cardoset al.,
(2006), obtained the same results in a study on ‘Chonto’
tomato, in which the hybrid Cimabue (TO_1482) grafted
onto variety Multifort presented significant values
compared with the same ungrafted hybrid. In a study in
southern Brazil, ‘Oneco’ tangerine was grafted on various
rootstocks (Pereirat al. 2011), producing fruits with
average °Brix values of 8-12°, but when grafted on
‘Rangpur’ lime, °Brix units decreased to 7.7°. ‘Rangpur’
lime is a rootstock that has a characteristic sour juice, like
alemons, which generally has lower °Brix; this highlights
the direct influence of the rootstock on the scion, which
is evidenced in this work.

The interaction for grafting method showed no
significant differences between cleft and splice grafting,
both achieving the highest means, but they differed from
the ungrafted control @ble 4), confirming that there is a
direct influence of grafting on the variable soluble solids
content.
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Table 4:Duncans test of multiple range on theet of grafting of commercial tomato genotypes on production and fruit quality

TYPE OF GRAFT
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37.6A
47.6A

61.21A

29.6 B

48.9A

35.1A

30.6 C
43.1A

34.8B

40.3A

34.1 BC

56.3A

40.4A
54.8A

31.6B

47.9A

32.1B

4

33.3B
51.7A

37.6A
47.6A
61.21A
2915.2A
60732.4A
56792.0

Height first cluster (cm)
No. fruits per plant

50.3A

9.3A

51.295B

51.965B

2615.3 B
54484.5 B

53.950 C

63.775A
2590.8 BC 2346.6 C

58.650 B 49.282 D

3239.6A

50.608 B

2456.6 C

51.320 B

2517.7 BC

52.978 B
2734.1AB

Fruit average weight (g)
Production/plant (g)
Gross yield (kg/ha)

Net yield (kg/ha)
Extra/plant (g)

2522.4B 2915.2A
52549.2 B 60732.4A

2793.0B
58186.6 B 53974.1 BC 48886.7 C

56959.5AB 52451.24 B 51178.4C 67490.6A

51625.6

47728.4 56972

44744.7 48834.8
130.1B

50684.2

63259.6 51851.3

46230.7

47032

310.0A

514.8A 234.3B 145.8 B

40.5C
2216C

105.3C
1040.8B
1229.3A

98.2C

141.0 BC
305.3B

175.1B

310.0A

395.6 B 356.9B 261.7C 261.7A

520.9AB
790.3C

576.8A

273.3B

349.1 B

548.8A

nn.7A

First/plant (g)

8454B UN.7A

882.0 B
1076.0A

688.3C

844.1B 1433A

824.3 B
1029].8A

1017.9A

923.4B
1057.1A

Second/plant (g)
Third/plant (g)

842.3 B 993.2A 800.5B

638.7 C

962.2 B

800.5 B

229.4A 228.9A 211.0A 162.4BC  261.4A 126.2C 185.1 B 238.3A 207.9A 1443 B
4779.1

144.3 B
3006.0

Loss/plant (g)
Total loss (kg/ha)

3006.0

3.2B

4332.0

3.8A

4965.3

3.8A

3855.6

2 6285
3.8A

3.2B

5446.6

3383.7
3.1B 3.86A

4396.2

4767.8

3.87A 3.8A

3.8A

3.2B

Soluble solids
* Means followed by different letters are significantly different (p < 0.05).

Quality

Extra Chss —significant differences were found for
tomato type extra and its interaction with the rootstocks.
The ungrafted control obtained the highest means for this
variable compared with the rootstocksalfle 4), while the
rootstock with the lowest mean for this variable was
LA2076, with 98.2 g plant The interaction of the scions
with this variable showed significant differences between
the scions, in which the highest means were obtained by
ungrafted ‘Calima’, and no differences were found
between the scions ofdfrano’(Table 4).

The interaction with grafting method showed that
significant differences with the ungrafted control, with
means of 310 g planatfor the extra class; howevaro
significant differences were found between the two
grafting methods @ble 4).

First Class —the analysis of the variable first class fruits
and its interaction with the rootstocks showed no
significant differences between the rootstocks, but there
was significant difference compared with the ungrafted
control, which obtained the highest means for that variable
with 548.8 g plant (Table 4). In the interaction of the
scions with this variable, no significant difference was
found between ungrafteddfrano’and ‘Calima’, and in
turn they presented the most promising values for this
interaction. Then, the interaction with grafting method
showed differences between each method, highlighting
the ungrafted control as the most promising for first quality
fruits. One explanation for this result is that the grafted
plants produced a greater number of flowers in some
clusters, which, according to Hurtado-Salaat. (2016),
evidences the relationship between supply and demand
of carbohydrates, known as source-sink relationship. This
translates in grafted treatments having a greater demand
for carbohydrate, that is, a larger amount of fruits, which
was the factor responsible for their decreased size.

Second Classsggnificant differences were found after
analyzing the variable second class fruatsd its
interaction with the rootstock and grafting methods, in
which ungrafted controls presented the highest values
for both interactions; similarjypoth rootstock and grafting
methods showed no significant differences between them,
possibly indicating that grafting influenced the reduction
of second quality fruits. Significant differences were found
for the interaction with the scions, in which ungrafted
‘Torrano’presented the best results and ‘Calistedwed
the lowest means éble 4).

Third-class no significant differences were found after
analyzing variable third class fruits and its interaction with
the rootstocks, but significant differences were shown
regarding the ungrafted control. There was significant
difference for interaction with the type of scion, in which
grafted “Torrano’had the highest mean of third class fruits,
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with 1229.3 g, while ungrafted 6frano’and grafted height of the first clustemwhich is an important trait to
‘Calima’ showed no dftrences between them. Finally consider in the production of tomato. The interaction
ungrafted ‘Calima’ produced the lowest means of thirbetween variable height of the first cluster and the type of
class fruits, with 638.7 g @ble 4). scion showed that the best combination for obtaining
The interaction of this variable with the graftingplants with lower height of the first cluster is grafted
method showed no significant differences between th€alima’ with 30.6 cm, although it showed no difference
two methods, but significant differences were found whefnom grafted “brrano’. Likewise, ungrafted @rrano’
compared with the ungrafted controbflle 4). presented the highest mean for this variabkbld@ 4),
Loss percentagesgnificant differences were found indicating again that grafting has a direct effect on the
for the variable loss percentage (weight < 30 g) and itsduction in height of first cluster in tomato.
interaction with rootstock type, in which the ungrafted Finally, the analysis of the interaction of height of the
control showed significant differences from thdfirst cluster with the type of grafting showed no significant
rootstocks, but in turn, no differences were found amordifferences between the cleft method and the ungrafted
the rootstocks (@ble 4).What stands out in that method, but differences arise in relation to the splice
interaction is that lower losses are obtained in ungraftedethod, which showed the lowest mean height, with 29.6
treatments, when no rootstocks are used. cm. This is opposed to the findings Afvarez (2012),
The interaction between variable fruit loss and the/ho studied the agronomic performance and incidence of
type of scion showed that the best combination for thdiseases in grafted tomato plants and found no difference
lowest fruit loss is ungrafted 6frano’and ‘Calima’; between grafted and ungrafted tomatoes in relation to the
whereas the combination with the greatest fruit loss wagight of the first flower cluster
grafted “Torrano’ (Table 4), which is not desirable in a  The variables net yield and gross yield in the
production system, as the economic benefit would beteraction rootstock x grafting method x scion (Figure 1)
highly affected. Finallywhen analyzing the interaction of showed that the scion with the highest loss percentages
fruit loss with the type of grafting, no significant differencegor the variable fruit quality was @frano’, as it had the
were found between the two methods, but differencésghest number of fruits per plant, exceeding other grafted
were recorded when compared with the ungrafted contralnd ungrafted scions. In the same wiés good yields
It is noteworthy that this interaction resulted in less fruibffset its losses, as it stood out for the best results in
loss when not using the grafting. every interaction evaluated for both gross and net yield.
Height of first cluster — no significant differences werén summaryyields are much higher for the ‘Calinaid
found after analyzing variable height of first cluster antlrorrano’hybrids when not using grafting, since, as stated
its interaction with rootstocks, but significant difference# this papergrafting caused increased number of fruits
were shown between these and the ungrafted contld(T per plant, which resulted in the reduction of fruit quality
4). This demonstrates that the use of grafting reduc#st is, more fruit loss is generated in grafted plants.

- 10000,0
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60000,0 - 8000,0
50000,0 - 7000,0
- 6000,0
£ 40000,0
3 - 5000,0
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-
A\
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,bQ)

Interaction Control x Type of graft x Crown

Figure 1: Duncans test of multiple range for variables net yield (kg / h&QRET), gross yield (kg / ha) ), and total loss
(PERD) on the ééct of grafting of commercial genotypes of tomatolé8um spp.) on production and fruit quality
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Development, production, and quality of ‘Chonto’ type tomato grafted on cherry tomato introduclibis

When comparing the ungrafted controleffano’and FAO - Food andAgriculture Oganization of the United Nations
‘ P : + et (2013) FaostatAvailable at: <http://faostat3.faoghome/E>.
Cah;nz;\a,_;here v(;/as Zdlﬁerenceilo;_ 13.§.t_ha|ncehbotr; Accessed on: 15 March 2016.
are hybrids and under controlled conditions, there Org’odoy H, Castellanos AJcantar G Sandoval M & Mufioz J (2009)

their productive potential should be expressed to thegfecto del injerto y nutricién de tomate sobre rendimiento,

maximum without presenting such a high difference. materia seca y extraccion de nutrimentoSerra
Latinoamericana, 27:01-11.
CONCLUSIONS Goldschmidt EE (2014) Plant grafting: new mechanisms,

evolutionary implications. Frontiers in Plant Science, 5:1-9.
The three rootstocks (IAC391, IAC426, and LA207)GuanW & Hallet (2016)Techniques foffomato GraftingAvailable
and the two methods Of graftlng (Cleft and spllce) Showedat <https/lexten5|0npurdueedu/extmedla/HO/HO—ZGﬁdN

.. . . >, Accessed onApril 150, 2016.
positive compatibility (> 1) for graft fusion. pri _ ,
Hernandez Z, Sahagin J, Espinosa&CBlinas M & Rodriguez J

The rootstock IAC391 showed the highest graft-take (2014) Efecto del patrén en el rendimiento y tamafio de fruto
percentage and the highest production (g pastmilar en pepino injertado. Revista Fitotecnia Mexicana, 37:41-47.
to commercial controls. The cleft grafting method was thigerrera H, Hurtado-Salazar & Ceballos-Aguirre N (2015) Estudio

most promising, since it showed the highest graft-take €S ¥ economico del tomate tipo cereza élifelgnum
lycopersicum L. var. Cerasiforme) bajo condiciones

percentage (98.3%). semicontroladas. Revista Colombiana de Ciencias Horticolas,

The rootstocks IAC391, IAC426, and LA2076 9:290-300.

positively influenced the concentration of soluble solid§©2g!and DR &Arnon DI (1950)The WaterCulture Method for
. . . . Growing Plants without Soil. Berkeleggricultural Experiment
of the fruits of the two commercial scions (Calima and gation. 32p. (®chnical Bulletins, 347).

Torrano). Hurtado-SalazaA, da Silva DFPPicoli ET & Bruckner CH (2016)
The grafted plants yielded smaller fruits, meeting Desenvolvimento, florescimento e analise morfoanatémica do

. . . . maracujazeiro amarelo enxertado em espécies silvestres do gé-
market standards, withoutfatting the final quality nero Passiflora. Revista Brasileira de Ciéndasarias (Agréa-

ria), 11:323-329.
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