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Sustainable Vegetable Production
With Modified Cultural Management

John McGrady, Marvin Butler, Michael Matheson,
Michael Rethwisch, Joe Matejka, and Phil Tilt.

INTRODUCTION

Due to the current concerns for pesticide -free produce, ground water purity and nitrate accumulation in produce,
there is much interest in low- input, sustainable agriculture. Several growers in the Yuma area are marketing
pesticide -free produce, another is producing 100 percent organic lettuce and cauliflower and others have hired
consultants to conduct feasibility studies and advise appropriate sustainable management techniques.
Consequently, there is need for the establishment of a multidisciplinary research project to investigate the
feasibility of low -input, sustainable agriculture in Yuma - particularly the use of organic fertilizers as the basis
for a sustainable vegetable production system.

Given the interest of the consumers and growers in sustainable vegetable production and the new acceptability
of conducting this type of research, we are establishing a long -term sustainable vegetable production project at
the Yuma Valley Agricultural Center. Since lettuce is the major crop in Yuma, is well -known to accumulate
nitrates; and there is evidence that organic fertilizer results in less nitrate accumulation, we shall focus on that
one aspect of head lettuce quality.

Monitoring of complete disease /insect population dynamics is beyond the scope of this study at this time but we
shall focus on the damping -off complex and leafminers. We will assess the potential threat of the damping -off
pathogens, Rhizoctonia solani and Pithium sp., by monitoring their presence on plant roots during the
development and maturation of lettuce and broccoli. Organic fertilizers may change the color and nutrient
balance within the plant and consequently its appeal to certain insect pests; leafminers are one group of insects
that may be so influenced.

Our objectives are:

1. Evaluate the effects of low input sustainable versus conventional production practices on lettuce, broccoli
and cover crop plant morphology, mineral nutrition, growth and development physiology, quality and
yield.

2. Monitor damping -off fungi development on plant roots during growth and maturation of lettuce and
broccoli.

3. Monitor leafminer population dynamics in sprayed and non -sprayed areas throughout the lettuce growing
season.
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MATERIALS AND METHODS

Three fertilizers have been applied to established plots at the Yuma Valley Agricultural Center. Composted cow
manure has been applied at 6T /A and 10T /A and disked in to the top 6 inches of soil in the sustainable /organic
plots. A preplant application of 300 lb /A of 11 -32-0 fertilizer was disked into the conventional fertilizer plots.
The three main plots consist of 25 beds 70 feet long. A liquid formulation of a biological soil conditioner
containing composted chicken manure was applied to a randomly selected one -half of the beds in each of the
main fertilizer plots in the first irrigation. Borders separate each plot so that individual plots can be irrigated
without fertilizer carry-over into adjacent plots. Treatments are arranged in a split plot randomized complete
block replicated four times. Climax lettuce was direct seeded October 6, 1989.

RESULTS

Plant tissue samples have been collected and processed but laboratory nitrate analysis is not complete. Due to
the late planting and low insect pressure no differences in leafminers populations were found (data not shown)
in three samplings throughout the growing season. Root core samples showed the presence of Pithium but no
damage was evident.

Lettuce harvest data for three harvests are presented in Table 1. A greater percent of available heads were
harvested from plots fertilized with conventional chemical fertilizers than from those fertilized with the low or
high rate of manure. The presence of the activated chicken manure soil conditioner did not improve percent
cut but did enhance the weight of individual heads in the manure plots. Soil conditioner also enhanced head
weight in the second harvest but not the third. Organic percent heads harvested were significantly greater in the
final harvest simply because of delayed maturity and fewer heads available for harvest in the conventional fertilize
plots. Conventional fertilizer head weight was greater for both later harvests.

The project will continue for another four years in the same location and our cultural management practices will
evolve to meet the needs of the crops. The important test of the sustainability of the production system will
come next year when we evaluate the contribution of our cover crops and the possible interaction with our
fertilizers and soil conditioner; all three may have an effect on our lettuce quality and yield and our
insect /pathogen populations.
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Table 1. Percent heads harvested and mean head weight of 'Climax'
iceberg lettuce fertilized with two rates of manure or
conventional fertilizer with or without an added soil
conditioner (a.c.m.).

HARVEST

Fertilizer Jan. 9 Jan. 16 Jan. 23
% Cut Wt.(lb.) % Cut Wt.(lb.) % Cut Wt.(lb.)

Conventional 29.9 1.8 43.4 1.4 15.0 1.3
+a.c.m.* 29.8 1.7 43.3 1.6 18.3 1.2

Low Manure 16.0 1.5 42.3 1.2 22.2 1.0
+a.c.m. 18.7 1.6 40.2 1.3 22.8 1.0

High Manure 23.7 1.5 40.5 1.2 23.1 0.9
+a.c.m. 29.7 1.8 43.9 1.4 16.1 1.2

Significance

fertilizer ** N.S. N.S. ** * **
a.c.m. N.S. * N.S. ** N.S. N.S.
fert.x a.c.m. N.S. * N.S. N.S. N.S. N.S.
LSD (.05) 5.7 0.2 0.1 4.5 0.1

*a.c.m. = 'activated' chicken manure
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