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9:30 AM – 9:45 AM

An Investigation on the Impact of Compost Tea 
Applications on Turf Quality and Soil Microbial 
Activity
Joel Loveland

Texas State University, San Marcos, TX, USA

Kevin Walsh
Texas State University, San Marcos, TX, USA

John E. Montoya
Texas A&M University, College Station, TX, USA

Tina Waliczek*
Texas State University, San Marcos, TX, USA

The purpose of this study was to investigate the effect of compost 
tea applications on overall turf quality and soil microbial activity. 
Two 60 ft2 bermudagrass (Cynodon dactylon) study sites were 
included in the study. Each site was divided into a 30 ft2 control 
and a 30 ft2 treatment area. One study site received artificial ir-
rigation while the other did not. Compost tea was created using 
an industrial-sized compost tea brewer (Erath Earth, Dublin, TX). 
The compost tea recipe included water, air, finished compost, 
ammonium nitrate and molasses and was applied to study sites 
within two hours of brewing. The study utilized the soil drench 
method of application where each treatment area received twelve 
gallons of compost tea applied by hand. Both study areas were 
maintained normally by landscape maintenance crews which 
included regular mowing but no fertilizer applications. Fifteen 
soil samples and turf quality observations were first drawn for 
pretest data and then taken after each of three additional seasonal 
test periods over the course of one year for each of the four loca-
tions (irrigated and non-irrigated control and treatment sites). 
A point intercept method was used to sample plots randomly. 
Evaluations of turfgrass were based on The National Turfgrass 
Evaluation Program’s guidelines for turfgrass evaluation and 
included measuring color, turf density, overall density, percent 
living and texture. Soil samples were drawn and analyzed for 
microbial activity using tetrazolium tests. Results presented 
provide evidence on the value of compost tea to overall turf 
quality and beneficial soil microbial populations.

9:45 AM – 10:00 AM

2,4-D Antagonism from Tank-mixtures with 
Iron Fertilizers
Aaron Patton*

Purdue University, West Lafayette, IN, USA

Geoff Schortgen
Purdue University, West Lafayette, IN, USA

Iron (Fe) is commonly used in the turfgrass industry to correct 
nutrient deficiencies in high pH soils, for disease suppression, 
moss suppression, or improved turf aesthetics. Particularly 
in the lawn care industry, Fe may be tank-mixed with 2,4-D 
containing herbicides to control weeds in the lawn while si-
multaneously providing Fe nutrition. Since FeSO4 is known to 

antagonize certain herbicides and since other cations are known 
to antagonize water soluble 2,4-D formulations, our objective 
was to evaluate the influence of various sources of iron on 2,4-D 
dimethylamine efficacy when tank-mixed. Greenhouse and field 
experiments evaluated three iron sources: FeSO4 heptahydrate, 
Fe diethylenetriaminepentaacetic acid (DTPA), and Fe hydroxy-
ethylenediaminetriacetic acid (HEDTA). FeSO4 and FeDTPA 
are commonly marketed for nutrition, whereas FeHEDTA is 
marketed for broadleaf weed control. Iron application rates were 
chosen based on label recommendations or common use rates. 
The iron sources were applied to dandelions with or without 2,4-D 
dimethylamine at 1.6 kg ae ha-1 in the greenhouse experiment. 
The field experiment applied six treatments (nontreated, 2,4-D 
+ FeSO4, 2,4-D + FeDTPA, 2,4-D + FeHEDTA, and FeHEDTA)
to dandelions in Oct. 2016 and 2017. Without the inclusion of
2,4-D, FeHEDTA reduced dandelion mass compared to other
iron sources and the nontreated plants in the greenhouse experi-
ment. This was from a rapid injury to dandelion foliage from
FeHEDTA after application followed by a partial recovery of the
dandelion. Both 2,4-D applied alone and 2,4-D tank-mixed with 
FeHEDTA, controlled dandelions in the greenhouse experiment.
However, both FeSO4 and FeDTPA reduced weed control when 
tank-mixed with 2,4-D. In the field, 2,4-D alone provided the
highest control of mature dandelions and superior control to a
single application of FeHEDTA alone. All three iron sources
(FeSO4, FeDTPA, FeHEDTA) antagonized 2,4-D when applied
as tank-mixtures to field plots. Overall, results suggest that each
of the iron fertilizers can antagonize 2,4-D dimethylamine and
that applicators should avoid tank-mixing iron fertilizers when
applying postemergence broadleaf herbicides.

Vegetable Crops Management 2
Moderator: David Suchoff

North Carolina State University, Raleigh, NC, USA

8:00 AM – 8:15 AM

Grafted Tomato Shoot and Root Responses to 
Drying Soils
David Suchoff*

North Carolina State University, Raleigh, NC, USA

Frank J. Louws
North Carolina State University, Raleigh, NC, USA

Jonathan Schultheis
North Carolina State University, Raleigh, NC, USA

Matthew Kleinhenz
The Ohio State University-OARDC, Wooster, OH, USA

Chris Gunter
North Carolina State University, Raleigh, NC, USA

Improvement of crop water use is imperative. How plants respond 
to limited water can dictate their ability to better utilize available 
resources and avoid prolonged and severe stress. The following 
study was conducted to determine how tomato (Solanum lyco-
persicum) rootstocks with different root system morphologies 
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respond to drying soils. Plants were grown in pots containing 
an inorganic substrate composed of calcined clay and sand in a 
greenhouse on North Carolina State University’s campus. The 
heirloom tomato cultivar Cherokee Purple was used as the scion 
for ‘Beaufort’ and ‘Shield’ rootstocks as well as the self-grafted 
control. These rootstock treatments were assigned either normal 
or reduced irrigation treatments. Plants receiving normal irri-
gation were weighed and watered daily to maintain container 
capacity for one week. Those receiving reduced irrigation had 
all water withheld for one week, at which point strong midday 
wilting became evident. Shoot physiological and morphologi-
cal data as well as root morphological data were collected at 
the end of the study. A constitutive positive effect on relative 
water content, leaf area, stomatal conductance, and net CO2 
assimilation rate was observed with ‘Beaufort’. This rootstock 
had a significantly longer total root system (118.6 m) compared 
to ‘Shield’ (94.9 m) and the self-grafted control (104.2 m). Fur-
thermore, 76.40% of the total root length observed in ‘Beaufort’ 
was composed of very thin diameter roots (< 0.5 mm), which 
was higher than ‘Shield’ (73.67%) and the self-grafted control 
(69.07%). The only significant rootstock irrigation interaction 
observed was for effective quantum yield of photosystem II 
(ϕPSII). At normal irrigation there were no differences among 
the rootstock treatments; however, at reduced irrigation ‘Beau-
fort’ had significantly higher ϕPSII than both ‘Shield’ and the 
self-grafted control. This study represents one of the first to 
compare both root and shoot morphological and physiologi-
cal responses to soil drying in grafted tomatoes. These results 
may explain some of the improved production and water use 
efficiency observed in field trials utilizing ‘Beaufort’ rootstock 
and allow for better screening of rootstocks for improved water 
use efficiency in the future.
Specified Source(s) of Funding: NIFA USDA award # 2016-51181-
25404

8:15 AM – 8:30 AM

Improving Tomato Cold Tolerance through 
Grafting
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Tomatoes (Solanum lycopersicum) are a warm-season, cold-

sensitive crop that show depression in growth and development 
with temperatures below 18 °C. Improving suboptimal tempera-
ture tolerance would allow for earlier planting of field-grown 
tomatoes as well as a reduction in energy inputs for heating 
greenhouses. Grafting tomatoes onto high-altitude wild Sola-
num habrochaites accessions has proven effective at improving 
scion suboptimal temperature tolerance. The following study 
was conducted to determine whether commercially available 
tomato rootstocks with differing parental backgrounds and root 
system morphologies can improve scion suboptimal temperature 
tolerance. Two controlled environment growth chambers were 
utilized and maintained at either optimal (25 °C day / 20 °C 
night) or suboptimal (15 °C day / 15 °C night) temperatures. 
The cold-sensitive tomato cultivar Moneymaker was used as 
the non-grafted and self-grafted control as well as scion on 
‘Multifort’, ‘Shield’, and S. habrochaites LA 1777 rootstocks. 
We found that ‘Multifort’ rootstock significantly reduced the 
amount of cold-induced leaf area reduction and maintained 
higher levels of CO2 assimilation and photosystem II quantum 
efficiency. ‘Multifort’ maintained significantly longer roots, 
having 42% to 56% more fine root (diameter less than 0.5 mm) 
length compared to the other rootstock treatments. Leaf starch 
concentration was significantly lower in ‘Multifort’-grafted 
plants at suboptimal temperatures. The ability for ‘Multifort’ to 
maintain root growth at suboptimal temperatures may improve 
root system sink strength, thus allowing for proper movement 
of photosynthate from leaf to root even under cold conditions. 
This study represents one of the first attempts to characterize 
whole root system morphology responses in tomato rootstocks 
at suboptimal temperatures. Furthermore, we show that com-
mercially available rootstocks can be selected to improve sub-
optimal temperature tolerance in cold-sensitive scions at early 
stages of plant development.
Specified Source(s) of Funding: NIFA USDA award # 2016-51181-
25404

8:30 AM – 8:45 AM

In the Absence of Soil-borne Disease Pressure, 
Does Tomato Grafting Still Benefit Midwest 
Vegetable Growers?
Kristine M. Lang*

Iowa State University, Ames, IA, USA
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In the absence of soil-borne disease, tomatoes grafted to hybrid 
rootstock RST-04-106-T showed minimal yield increase. This 
result indicates the need for more trials of tomato rootstocks that 
meet the need of localized soil conditions in the Midwest, and our 
additional research was designed to address this gap in localized 
roostock performance data. We hypothesized that alternative 
rootstocks would outperform non-grafted plants even without 
the effect of soil-borne disease. Our research objectives were to 
assess marketable yield, fruit quality (soluble solids, titratable 
acids, and firmness), and plant growth characteristics (SPAD, 




