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Effect of Sustainable Versus Conventional Fertilization
Practices on Populations of Pythium and Fusarium on Roots

of Lettuce in 1990 Field Test

M. Matheron, J. McGrady, M Butler, M. Rethwisch, J. Matejka, and P. Tilt

Abstract

This report focuses upon our efforts to evaluate the effect of sustainable versus conventional
fertilization practices on subsequent populations of soil -borne pathogens on lettuce roots. The
different fertilization treatments included conventional fertilizer, composted cow manure, and a
biological soil conditioner. Near plant maturity, lettuce roots were collected from the field and
the populations of Pvthiunt and Fusarium were determined. The lowest population of both of
these pathogens was found in the plots fertilized with composted cow manure, while the highest
levels of Pvthium and Fusarium were detected in the plots treated with conventional fertilizer.
Further field studies are planned to confirm these initial findings. Of the two pathogens assayed,
Pythium is of greatest concern because of its ability to destroy roots and reduce plant growth and
vigor. Species of Fusarium are commonly found in soil and on plant roots and usually do not
cause damage to plants unless the plants are under stress.

Introduction

The concept of sustainable agriculture means many things to many people. By one definition, sustainable
agriculture is an interconnected framework of technologies, practices, and systems that are being developed
in response to problems currently facing agriculture. The underlying goal is to develop agricultural systems
that are economically sound, socially acceptable, and environmentally benign (1).

Several growers in Arizona are either growing and marketing pesticide -free produce or considering the
possibility of doing so in the future. Since there is interest on the part of consumers and growers in
sustainable vegetable production, a long -term project in this area was established at the Yuma Agricultural
Center. This report focuses upon our efforts to evaluate the effect of sustainable versus conventional
fertilization practices on populations of soil -borne pathogens present on lettuce roots.

Materials and Methods

Three different fertilizers were applied to plots at the Yuma Valley Agricultural Center. The various fertilizer
treatments included conventional fertilizer, composted cow manure, and a biological soil conditioner. For a
complete description of the fertilizers used and methods of application, we refer you to our other report on
"Sustainable Lettuce Production" in this 1991 Vegetable Report. Each treatment was replicated four times
and treatments were randomized within the field.

Lettuce (Climax) was direct seeded September 24, 1990. On December 19, as the lettuce plants approached
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maturity, three plants were collected at random from each of the four replicated plots of each treatment. Soil
was thoroughly washed from the roots of the lettuce plants and 10 5-cm -long root segments were removed
from the root system of each of the three lettuce plants. These root segments, which totalled 150 linear cm
of root tissue per replicate plot, were plated onto water agar in 100 -mm- diameter x 15 -mm -deep Petri dishes
(five 5 -cm -long root pieces per Petri dish). After a 48 hr incubation period at 24C, fungi emerging from these
root pieces and growing into the agar were subcultured onto V -8 juice agar in 60 -mm- diameter x 15 -mm -deep
Petri dishes. These subcultures were identified using standard taxonomic procedures.

Results and Discussion

Results of this test are summarized in Table 1. The lowest recovery of Pythium and Fusarium was from lettuce
plants fertilized with composted cow manure alone. On the other hand, high levels of these fungi were
associated with lettuce plants fertilized with conventional fertilizer alone or in combination with composted
cow manure or biological soil conditioner. Of the two soil -borne fungi recovered from lettuce roots, Pythium
is of greatest concern because of its ability to destroy roots of lettuce and reduce plant growth and vigor.
Species of Fusarium are commonly found in soil and on plant roots and usually do not cause damage to roots
unless the plant is under stress.

Organic amendments have been recommended for limiting pathogen populations by producing conditions
unfavorable to pathogens in cultivated soil (4). It has been suggested that the organic amendments used by
the Chinese for hundreds of years might be the reason for the general absence of important root diseases on
agricultural crops in China (2). Organic amendments may affect soilborne fungi indirectly through their
influence on the soil microflora (3).

Further studies are planned to confirm our initial findings presented in this report.
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Table 1.

Results of 1990 field test to compare effect of sustainable versus conventional fertilization
practices on populations of soilborne plant pathogens

Type of fertilizer

Mean number of fungal
colonies from 150 linear

cm of lettuce roots
Pythium Fusarium

Conventional 5.5 5.8

Conventional + soil conditioner 6.8 3.2

Conventional/organi 5.0 5.0

Conventional/organic + soil conditioner 5.2 2.0

Organic 0.8 0.5

Organic + soil conditioner 2.0 1.2

Organic denotes use of composted cow manure
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