Table 3. Sweet corn yield results when fertilization was based on Mehlich1 soil test results, grower fertilizer application, and additional phos
phorus, site la, Zellwood, FL, 1992.

Table 5. Sweet corn yield results when fertilization was based on Mehlich1 soil test results, grower fertilizer application, and additional P, site
lc, Zellwood, FL, 1992.

Average ear

Rate (Ib/A)

Treatment
Mehlich-1
0.5 x Grower P
Grower P
Grower
Liquid P

N
0
0
0

35
6

Wt.

P

K

0
12
24
24
9

0
0
0
209
0

Width
(cm)

(g)
234
230
283
283
256

bz
b
a
a
ab

4.2
4.2
4.3
4.3
4.2

a
a
a
a
a

zMean seoaratiori in columns bv Duncan's multiole

Average ear

Length
(cm)

Yield
(crates/A)

17.7 b
17.5 b
18.3 a

138 be
123 c
176 b

18.8 a
18.3a

233 a
173 b

range tesl-.

Rate (lb/A)
Treatment

N

P

Control

0

0

1

0

33
66
98

2
3
Grower
Liquid P

0

0
80
on

2.VJ

79
2,b

5% level.

K

100
100
100
100
100
1 (\(\

100

Wt

(g)
313
372
386
390
368
363

bz
a
a
a
ab
ab

Width
(cm)

Length
(cm)

(crates/A)

4.6 ab

20.0 a
19.8 a
20.0 a
19.8 a
19.6 a
20.1 a

239 a
258 a
225 a
235 a
242 a
285 a

4.6 ab
4.5 b

4.7 a
4.6 ab

4.6 ab

zMean separation in columns by Duncan's multiple range test, 5% level.
Table 4. Sweet corn yield results when fertilization was based on Mehlich1 soil test results, grower fertilizer application, and additional phos
phorus, site 2, Zellwood, FL, 1992.

basin has been reduced by 55% in the last two years (un
published survey data, 1993).
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0
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0
0
24
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0

0
0
239
0
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zMean separation in columns by Duncan's multiple range test, 5% level.
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Introduction

In the authors opinion the rhizosphere, which can be
described as a "black box" that is a dynamic mix of soil
borne and applied nutrients is nutritionally undefinable.
Darrah (1993) states that "conventionally, nutrient response
curves or models include every aspect of plant function,
climate, soil types, etc., into a soil-plant-season specific de
scription of yield variation with fertilizer application and
therefore have no predictive ability beyond a statistical
interpretation based on field trials." This is an empirical
description (trial and error) of how plant yield varies with
nutrient application. The question is—why not go beyond
the trial and error procedure—provide a nutritionally pre
dictable system by defining and stabilizing the ionic compo
sition contained in the "black box."
Proc. Fla. State Hort. Soc. 106:

1993.

The Gradient Concept

The Intensity and Balance (I&B) procedure (Geraldson, 1967) was developed to define the ionic composition
(concentration and ratios) in the soil solution. The gradient
concept (Geraldson, 1962, 1970) was designed to stabilize
the ionic composition and thus provide a nutritional pre
dictability that could be held accountable. The stability of
the gradient is provided by synchronizing the nutrient/
water input with removal. A constant source of water and
a separate and constant source of soluble N-K, covered by
a full-bed mulch are the basic components of the gradientmulch system (Geraldson, 1962, 1970, 1990). The concept
as a commercial procedure has been most successful using
a constant water table with a banded source of soluble N-K
at the soil bed surface. The use of fumigants enhanced the
potential of the gradient concept by reducing weed compe
tition and soil borne pests and in experimental plots, yields
were increased 400 to 500% using a trellis supported nondeterminate tomato cultivar (Geraldson, 1970); commercial
yields were more than doubled using stake supported de
terminate cultivars (Van Sickle et al., 1992). It must be
emphasized that in-bed N-K or fertigated N-K moves with
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the water required for transpiration and thus can weaken
or destroy the gradient. To be predictable the gradient
must be the source of N-K. Nutritionally this is most im
portant when the crop nutrient/water requirement is at a
maximum.
Alternatives

In the early 1970's (Geraldson, 1973) in an effort to
expand the use of the gradient concept, microirrigation
rather than a water table was evaluated as a constant source
of water. With a point source of water at the surface and
a banded surface N-K source, the lateral gradient provided
an experimentally feasible system.
In more recent times, because of potential water restric
tions, microirrigation has been evaluated as a component
in the production system. In-bed N-K and fertigated N-K
have been included as nutritional components and thus as
a nutritionally conventional system is unpredictable—pre
viously described as a "black box."
Some commercial growers are utilizing an intermittentpoint source of water (microirrigation) at the plant row
with a banded parallel source of N-K within a wettable
distance from the plant row to provide a lateral gradient.
This procedure has been satisfactory but even with precise
management it can become nutritionally vulnerable.
Most recently in an effort to provide a globally sustain
able production system, a containerized gradient concept
is being evaluated and has been most successful with a
built-in water table. The water would be that required for
transpiration and to maintain a gradient path from the
surface to the root; pollution due to nutrient leaching
would be minimized or eliminated; productivity based on
a minimal unit cost has been projected as equivalent to and
has the potential to advance beyond the conventional trial

and error procedure. A hydroponic solution is designed
also to provide an optimal nutritional environment but
does not have a synchronized nutrient/water component
and thus the stability is vulnerable and dependent on pre
cise management. In contrast, the nutrient/water input of
a functional gradient system is controlled by plant removal
rather than the variances of management.
Commercial growers as well as home gardeners using
the gradient concept (mulched or containerized) could
grow a wide range of horticulture crops requiring only
periodic additions of water to maintain the concept. Nutri
tionally the gradient concept is a paradigm shift and is
fought with great vigor by the proponents of conventional
procedure because it destroys the former investment.
However because of the potential, it is suggested that to
nutritionally advance productivity beyond the trial and
error procedure, it is necessary to nutritionally optimize
the contents of the "black box."
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Abstract. Self-contained drainage ly si meters located in field
plots were used to determine water use and N balance for
bell peppers (Capsicum annuum L.) grown in the 1992 fall
production season. Each lysimeter unit, automatically irrigated
by maintaining a water table at 20 inches below the soil
surface, contained eight plants spaced at a density equivalent

to 14,500 plants per acre and fertilized at an N rate of 300
Ib/acre. Weekly determinations of water use and nitrate-N
concentration of the water table were taken. Determinations
of total-N uptake through plant tissue (foliage and fruit) and

residual N in the soil and water at the end of the growing
season were used to develop an N budget. Results showed
that plant uptake accounted for 51.9% of the applied N,
where as 15.1% remained in the soil solution below the root
zone, and 10% remained in the upper soil profile. Approxi
mately 23% of the applied N was unaccounted for, indicating
a possibility that denitrification occurred. Seasonal crop water
use was determined to be approximately 4.4 inches (plant
use and soil evaporation), not including water needed for field
preparation, transplant establishment, crop protection, or sys
tem inefficiencies. Crop coefficients were developed using
adjusted pan evaporation for reference evapotranspiration
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and ranged from 0.4 to 1.28 depending on stage of growth.
Proc. Fla. State Hort. Soc. 106:

1993.

