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Introduction 
Modern horticultural production aims to produce abundant, high-quality crops as efficiently as 
possible. Abiotic and biotic stresses that prevent cultivars from displaying their full genetic 
potential are major impediments to achieving greater levels of production efficiency. Thus, the 
continual development and evaluation of new and improved cultivars is required. 
New hybrid development is very resource-intensive. Grafting, however, may speed the 
movement of enhanced genetics into commercial production. Grafting allows for the creation of 
an “instant hybrid” through the direct combination of two varieties, one as scion and the other as 
rootstock. Proven in fruit production for centuries, the use of grafting in vegetable production is 
advancing steadily in the United States, perhaps especially in organic and high tunnel systems. 

Grafted plants can be produced by the tomato grower or purchased from a supplier. Compared 
with individual field and high tunnel tomato growers, greenhouse-based suppliers may be 
positioned to offer a greater number of rootstock-scion combinations and to employ specific 
grafting methods, both with unknown consequences on grafted plant performance in terms of 
fruit yield and quality. Therefore, commercially produced grafted plants representing multiple 
rootstock-scion combinations and modern grafting methods must be evaluated under a range of 
conditions. Our goal in this project was to expose a collection of commercially produced grafted 
tomato plants to differential soil moisture levels in a field experiment in Ohio.  

Materials and Methods 
Grafted Seedlings 
Grafted seedlings were produced and provided by Plug Connection (Vista, California). Grafting 
and post-graft healing were carried out at their facilities. The splice grafting method was used to 
produce plants, and the healed seedlings were shipped to Wooster by air freight (three-day 
transit). Three commercial scions, ‘Beefsteak,’ ‘Early Girl,’ and ‘San Marzano’ all grafted on 
‘Emperador’ rootstock were compared with an ungrafted ‘Beefsteak’ control produced by a local 
greenhouse (Bowman’s Greenhouse, Fredericksburg, Ohio). Upon arrival in Wooster, shipped 
plants were held outdoors for one week under a shaded patio until plot establishment. 
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Figure 1. Grafted seedlings received from Plug Connection on May 10, 2012. 

 
Figure 2. Grafted seedling transplanted to field on May 18, 2012. 

Field Plot Establishment 
Grafted seedlings were employed in studies conducted at the OARDC in Wooster, Ohio, at the 
Horticulture Unit 1 Farm. Consistent with its long-term history, land used for these experimental 
plots was managed conventionally. Plot establishment was preceded by spring broadcast 
application of 400 lb/A 10-20-20. Dairy compost was also applied at 13 lb N/A, which, 
combined with 2011 N credits, totaled 14.5 lb N/A. The study area contained ten 50 foot-long 
standard raised beds on 5-foot centers, separated by unplanted beds to ensure separation between 
irrigated and nonirrigated treatments. Drip irrigation was laid and beds were covered with black 
plastic in a single operation at bed establishment. Single-row plots measuring 12 ft long, 
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contained six plants of a given genotype. Plots were arranged in a randomized complete block 
design and were established by hand on prepared beds on May 18, 2012. Plants were set such 
that the graft union remained approximately 2.5 cm above the soil line and 12 to 16 oz. of a 10-
50-10 fertilizer solution was applied to each plant. Plants were trellised using the Florida Weave 
system beginning two weeks after planting and continuing as needed throughout the season. 
Weed pressure was minimized with a pre-emergent herbicide (Treflan, 2 pt/A), as well as hand 
cultivation and straw mulch applied between rows. Disease and insect pressure were minimized 
by the weekly use of labeled crop protectants. Total rainfall for the study period equaled 18.3 
cm. Supplemental drip irrigation totaling approximately 22.9 cm. for the study period was 
applied in 19 installments to half the plots for each roottock/scion combination.  

Data Collection and Analysis 
Plots were harvested twice: on August 27 and September 6. Fruit at stage 5 or 6 of the United 
Fresh Fruit and Vegetable Association —USDA — California Tomato Commission Ripeness 
Chart were removed by hand from all plants in each and evaluated immediately after harvest. All 
fruit were evaluated, and fruit exhibiting no or minimal evidence of physiological disorders 
(growth cracks, zippers, blossom end rot), sunburn, or damage due to insects or diseases were 
considered marketable. Direct measures of total fruit weight and marketable fruit weight per plot 
were recorded for all genotypes for both harvests. Weight of 50 marketable fruit for each plot 
was recorded for the second harvest. Per-plot values were used to calculate harvest-specific 
genotype mean values. These means and their standard errors are given in Table 1. 

Results 
The total and marketable fruit yield varied with harvest, grafting, and scion. Variation between 
sites and among harvests is common in typical ungrafted crops, so the performance of grafted 
plants within harvests is the focus of this evaluation. Examining data from within each harvest 
reveals that the yield of grafted plants did not vary consistently by irrigation treatment and 
cultivar trends were most distinct. For ‘Beefsteak,’ total yield tended to be increased at both 
harvest dates by grafting, but the marketable yield was not increased. Grafted plants of ‘Early 
Girl’ and ‘San Marzano’ showed higher percentages of marketable fruit than ‘Beefsteak,’ with 
‘San Marzano’ having the highest marketable yield percentage. These differences in percentage 
of marketable yield contributed to the trends in total marketable yield displayed in Table 1 
showing ‘Early Girl’ with the highest marketable yield across all treatments.  
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Table 1. Commercially produced, grafted fresh-market tomatoes grown at the OARDC in Wooster, Ohio, in 2012. 

Scion/Rootstock Suppl. 
Irrig. 

Total 
Yield 

(kg/plot ± 
SE) 

Marketab
le Yield 
(kg/plot 

±SE) 

Total 
Yield 

(kg/plot ± 
SE) 

Marketable 
Yield 

(kg/plot ± 
SE) 

Average 
Fruit Wt. (g) 

Total 
Yield 

(kg/plot ± 
SE) 

Marketable 
Yield 

(kg/plot ± 
SE) 

Harvest 1 Harvest 2 Cumulative 
Ungrafted Beefsteak - 42.0 ± 0.8 12.6 ± 3.0 14.3 ± 1.0 8.7 ± 0.7 202.5 ± 13.9 56.3 ± 0.5 21.3 ± 2.5 
Ungrafted Beefsteak + 43.1 ± 2.2 8.8 ± 3.3 15.5 ± 1.0 9.0 ± 1.8 186.9 ±18.9 58.6 ± 2.0 17.8 ± 1.6 
Beefsteak/Emperador - 52.7 ±1.8 8.6 ± 0.5 21.0 ± 3.1 4.6 ± 0.3 104.7 ± 11.6 73.7 ± 4.7 13.1 ± 0.5 
Beefsteak/Emperador + 55.3 ± 0.3 10.9 ± 0.7 16.6 ± 5.5 5.8 ± 2.1 127.2 ± 3.4 71.8 ± 5.2 16.7 ± 1.6 
Early Girl/Emperador - 39.7 ± 1.4 19.3 ± 0.8 16.4 ± 5.1 10.5 ± 3.4 106.4 ± 3.4 56.1 ± 6.3 29.8 ± 2.7 
Early Girl/Emperador + 42.2 ± 3.2 24.5 ± 2.9 18.7 ± 1.7 10.9 ± 0.4 115.1 ± 12.3 60.8 ± 2.7 35.4 ± 2.6 
San Marzano/Emperador - 19.7 ± 1.5 14.3 ± 1.3 19.0 ± 1.6 13.4 ± 0.7 66.8 ± 3.1 38.7 ± 1.9 27.7 ± 0.7 
San Marzano/Emperador + 19.0 ± 2.6 14.2 ± 1.7 15.2 ± 2.6 12.7 ± 2.1 59.6 ± 2.1 34.2 ± 4.9 26.8 ± 3.4 
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