Effect of deep application of non-fumigant nematicides on Meloidogyne incognita in a tomato plasticulture system
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Background

* The use of plastic mulch in vegetable cultivation is relatively
common in Southeastern USA because of its many benefits 22,

* Root-knot nematode (RKN; Meloidogyne incognita) is detrimental

to vegetable crops and cause significant yield loss. To control RKN
in the plasticulture system, growers fumigate or apply non-
fumigant nematicides *2.

* Non-fumigant nematicides are usually applied by chemigation via
drip tapes placed at a depth of 2.5-7.6 cm below the surface (Fig.
1) of the soil when laying the plastic mulch s.

* Nematicide application at a depth of 2.5-7.6 cm may only affect
RKN populations associated with the roots systems. This is due to
the fact that the effect of nematicides is restricted to a few weeks
after plantings.

* RKN populations at lower depth may move upward and infect
plants later in growing season s.

Obijective

Evaluate the effect of three non-fumigant nematicides (fluensulfone, fluazaindolizine, and fluopyram) applied by different drip
tape techniques [surface and sub-surface drip tapes (SSDT) vs only surface drip tape (SDT)] on RKN control and impact on tomato

growth and yield.

Materials and Methods

* The experiment was done in spring 2019 and 2020 using tomato (cv. Red Bounty; RKN-resistant). The experiment was repeated
in 2 different field sites in the summer of 2021 using an RKN-susceptible tomato cv. Roadster.

* Experimental design was a split-plot randomized complete block design.
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Data Collection:

* Vigor rating of the plants was measured with the aid of a
handheld crop sensor using a scale of 0-1 at 28 and 56 days
after transplanting.

* Roots of the plants were collected at midseason and end of the
season for root gall evaluation using a gall index of 0-5 with O
being no galls seen on roots and 5 being >75% of the root
system galled.

* Soil samples were also collected at midseason and end of the
season to determine the population of RKN.

* Fruits were harvested at the end of the season to assess the
yield.

* Data were subjected to analysis of variance using PROC
GLIMMIX (SAS® 9.4), and means were separated by Tukey’s
adjustment for multiple comparisons test (P < 0.05).
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Results

* Drip tapes x Nematicides: No significant effect on crop vigor, fruit yield, root gall index, and root-knot nematode population

density for both cultivars.

* Drip tapes: No significant effect on crop vigor, fruit yield, root gall index and root-knot nematode population density for both
cultivars.

* Nematicides: No effect on yield for both cultivars.

Effect of nematicides on the soil population
density of M. incognita on tomato (cv. Red
Bounty; RKN-resistant) in 2019

Effect of nematicides on root galling caused
by M. incognita on tomato (cv. Red Bounty;
RKN-resistant) in 2019
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» No nematicide effect in 2020 on the soil RKN population density

No nematicide effect in 2020 on root galling (average RKN — 2.6 J2/100 cm?)

Effect of nematicides on the soil population
density of M. incognita on tomato (cv.
Roadster; RKN-susceptible) in 2021

Effect of nematicides on root galling caused
by M. incognita on tomato (cv. Roadster;
RKN-susceptible) in 2021
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e This study shows that the placement depth of the drip tape plays no role in RKN management in a single crop plasticulture
system. This techniqgue however might be effective in multi-cropping plasticulture systems and requires further investigation.

e This study also shows that for a single crop plasticulture system, a grower should not be concerned about RKN that exist deep
in the soil profile and only focus on providing sufficient control for RKN that exist within the top profile of the soil.
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. 1. The surface and sub-surface drip tapes used to
inject nematicides into the soil.



