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Abstract 'X3R Camelot' bell pepper was grown in a nitrogen (N)
fertigation study on an Arrendondo fine sandy soil using poly
ethylene-mulched and fumigated beds. Portions of total-sea
son N (0, 30, 70, 100%) were applied to the soil at bed
formation. The remaining N was injected weekly into the drip
irrigation system. Total-N application treatments were 85,170,
255, or 340 kg-ha1. Early and total-season marketable fruit
yields increased quadratically with N rate. Preplant N fertilizer
proportion did not influence early yields, but second and totalseason marketable fruit yields decreased in linear fashion as
preplant fertilizer proportion increased. Whole-leaf N concen
trations with all treatments were higher than critical values
(>40gkg1) throughout the season.
Bell pepper {Capsicum annuum L.) is the second most
valuable vegetable crop in Florida. Nearly 9,000 hectares were

planted in the 1993-94 season accounting for $235 million
(Freie and Pugh, 1995). Nitrogen (N) has been the most of
ten studied essential element in pepper nutrition with re

search done throughout the United States, Canada, and
Australia to determine optimum fertilizer recommendations
(Hartz et al., 1993; Hochmuth and Clark, 1991; Hochmuth et

al., 1987; Locascio and Fiskell, 1977; Olsen et al., 1993; O'Sullivan, 1979; Russo, 1991; Stanley and Clark, 1993).
Vegetable crops in northern Florida are grown on sandy
soils low in organic matter which cannot supply the N re
quired for crop growth. Large applications of N are made by
vegetable growers as inexpensive insurance against reduced
yields. However, excessive N may leach into groundwater via
percolating water, or at least move N below the rooting depth
of the crop. Nitrogen fertilizer has received much attention as
a threat to drinking water quality (Wadleigh, 1981). Excess ni
trates in drinking water have been linked to methemoglobin-

emia

(blue-baby syndrome), gastrointestinal disorders in

animals and humans, and eutrophication of lakes, rivers, or

streams (Frere, 1976). Nitrates are highly mobile in a sandy
soil profile. Thus, over-irrigation may likely increase nitrate-N
leaching (Hochmuth, 1990). Opportunities to reduce nitrate

tion, and selecting appropriate N sources to minimize nitrateN accumulation in the soil at times when the leaching poten

tial is high (Papendick et al., 1987). Polyethylene mulch and
drip irrigation are used in current pepper production systems
to improve fertilizer and irrigation management. Polyethyl
ene mulch covers the raised beds on which the peppers are
grown, decreasing the leaching of fertilizer during heavy rain

falls (Locascio et al., 1985). Drip irrigation provides for pre
cise water application to the plant root zone (Hochmuth and
Clark, 1991).
In early pepper nutrition research, Ozaki et al. (1955) no

ticed N at 366 kg-ha1 resulted in large numbers of fruit com

pared to plants receiving 112 kg-ha1 N, but marketable yields
were reduced because fruit quality declined. A greater per
centage of fruit were sunburned, appeared yellow, and had
thin walls with 366 kg-ha1 N. Lower yields with N rates of 280

kg-ha1 resulted from blossom and fruit drop during periods

of very high temperatures (Ozaki et al., 1957). Nitrogen rates
of 280 kg-ha*1 and K levels of 95 kg-ha1 resulted in bronzing
of leaves. In severe cases of excess N, leaves developed necrotic lesions followed by defoliation

(Ozaki and Hamilton,

1955). Similar results related to high N levels have been

found more recently in Florida by Locascio and Fiskell (1977)
and Hochmuth et al. (1987), as well as in other states by Russo
(1991) and Hartz et al. (1993). In all cases, high N rates re
duced marketable yields of bell pepper.
The University of Florida Cooperative Extension Service
provides recommendations for rates and scheduling of N ap
plications for mulched bell pepper (Hochmuth and Hanlon,
1995). However, these N recommendations were developed
for cultural systems where all N was applied preplant (bed for
mation) and plants were grown with seepage irrigation. Pep
pers can be grown using drip irrigation to deliver water and
nutrients (Locascio and Fiskell, 1977), yet, little is known
about specific scheduling of N applications through the drip
system (fertigation).

This study was designed to determine a fertigation pro
gram that supplied adequate N for optimum pepper produc
tion while limiting N leachate to the groundwater. The

specific objectives were to determine the optimum amount of
N required by pepper via fertigation and to determine the re
lationship between N applied preplant and that fertigated.
Materials and Methods

In spring 1995, at the University of Florida Horticulture
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Research Unit in Gainesville, bell peppers ('X3R Camelot')
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were grown on an Arrendondo fine sandy soil (loamy, sili
ceous, hyperthermic, Grossarenic Paleudults). The soil with
in the experimental field was sampled and analyzed by the
Institute of Food and Agricultural Sciences Extension Soil
Testing Laboratory (Hanlon et al., 1994) to provide informa
tion regarding crop nutrient requirements not being specifi
cally evaluated as treatments in this study. Based on the
Mehlich-1 soil test interpretations for bell pepper, the exper
imental field was high in phosphorus, medium to low in po
tassium, medium to high in magnesium, and high for zinc,
manganese, and copper. No additional P was recommended,
but K at 120 kg-ha1 and Mg at 30 kg-ha1 were recommended
for pepper (Hochmuth and Hanlon, 1995).
The experimental treatments were selected preplant N
application portions (%) and total-season N fertilizer. At bed
formation, N, from ammonium nitrate, was apportioned pre
plant at 0%, 30%, 70%, or 100% of total-season N, and all
plants received 20% of the total recommended Kfrom potas
sium magnesium sulfate (Kat 24 kg-ha1; Mg at 14 kg-ha1; S at
29 kg-ha1). Preplant fertilizer was broadcast and tilled in at
bed formation (Locascio and Fiskell, 1977). Beds were fumi
gated with 400 kg-ha-1 of 98% methyl bromide 2% trichloronitromethane (chloropicrin) mix and mulched with white-onblack polyethylene mulch (0.025mm). Beds were positioned
on 1.8-m centers and were 60 cm wide and 15 cm tall. Dispos
able drip irrigation tubing (Chapin Watermatics Inc., 740 Wa
ter St., P.O. Box 940, Watertown, NY, 13601) was placed in the
center of the bed with the plants 15 cm from the tubing. The
drip tubing delivered 6.2 liters of water/100 linear meter/
min at 0.069 - 0.083 MPa with emitters spaced 30 cm apart.
Bell pepper transplants were planted on 20 March in doublerows with 30 cm between plants. Each plot was 8-m long pro
viding space for 44 experimental plants for a plant density of
32,000 plants per ha. There were two plants at each end of all
experimental units which were considered border plants.
The total-season N rates of 85, 170, 255, and 340 kg-ha1
were apportioned in both preplant and fertigated applica
tions. Remaining N amounts and remaining 80% K were fer
tigated in 12 equal weekly applications, each weekly N
amount depended on the original treatment N rate (Table
1). Fertigated N and Kwere supplied from potassium nitrate
and ammonium nitrate. Those plants receiving 100% of totalseason N preplant and the zero-N treatment received the re
maining Kfrom injections of potassium chloride (KC1). Dur
ing weeks six, seven, and eight of the experiment, the
remaining Mg from magnesium sulfate was applied uniformly
to all plants with a venturi injector to bring the total Mg to 30
kg-ha1 and S to 50 kg-ha1.

Table 1. Example of treatment application - Total-season N of 170 kg-ha1 at
four preplant N application portions.
Week of growing season
Treatment

-1'

Nrate 170 kg-ha1

0

1-12

kg N-ha'-week1

Preplant 0%
Preplant 30%
Preplant 70%

0

15

55

10

110

5

Preplant 100%

170

0

'Week -1 refers to the time of bed formation and application of preplant N
fertilizer.
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The weekly N and K fertilizers were delivered (fertigated)
to all plants in each experimental unit through a separate
drip irrigation tube in the center of each plot. The injection
apparatus consisted of a 4.5-kg carbon dioxide tank, a stain
less steel arm, a carbon dioxide stainless steel header, and a
tygon rubber hose. The tygon hose was fitted with a drip irri
gation connection piece that attached to the drip tubing for
fertigation. Pressure on the carbon dioxide tank was regulat
ed at 0.069 - 0.083 MPa as recommended by the drip tubing
manufacturer (Netafim Irrigation, Inc., 548 North Douglas
Ave., Altamonte Springs, FL, 32714).

Daily irrigation was determined by tensiometers readings
positioned at 15- and 30-cm depths in the root zone. Irriga
tions occurred when the 15-cm tensiometer read -lOkPa. This
kept soil moisture tension between -5 and -15 kPa (Smajstrla
and Harrison, 1984; Hochmuth and Clark, 1991) in the root
zone. The amount of irrigation water was adjusted to meet
the crop requirements throughout the season by varying the
frequency and length of irrigation events. In this way, the
moisture level of the soil around the root system remained
near field capacity. Over-irrigated or saturated conditions,
which promote leaching of nutrients, were avoided.
Field evaluations along with recommended pest manage
ment controls were used throughout the growing season
(Hochmuth and Maynard, 1996). The crop was maintained
disease-free and pest populations remained low.
Most-recently-matured whole leaves were sampled to as
sess plant N status at five physiological stages of growth: first
flower bud, first open flower, 3-cm diameter fruit, prior to
first harvest, and prior to second harvest. Twenty leaves were
placed in paper bags and dried at 70°C for 5 days or until
weight loss no longer occurred. Dried leaf tissue was ground
in a Wiley mill, sieved through a 1.6-mm screen, and stored in
scintillation vials. Samples were re-dried for 24 hours before
weighing for digestion. Dried tissue was digested with 10%
sulfuric acid and hydrogen peroxide for total-Kjeldahl N
(Wolf, 1982; Hochmuth et al., 1991) and filtrates were ana
lyzed for N by rapid-flow colorimetry (Hanlon et al., 1994).
Pepper fruits were harvested on 5 June and 15 June, 1995.
Fruits were harvested at mature, full size, and graded accord
ing to U.S.D.A. Standards (USDA, 1963). Pepper fruits were
graded as fancy, No. 1, No. 2, cull, blossom-end rot (BER),
and solar injured (SI) fruit. Fancy and No. 1 fruit yields were
combined and reported as marketable yield (MY). Yields were
reported in metric ton/hectare (t-ha1).
A randomized complete-block design with four replicates
was used. The experiment consisted of a factorial arrange
ment of four levels of preplant N apportions and four levels
of total-season N fertilizer. Analysis of variance was used to
test for significant treatment effects and interactions with the
use of the computational program SAS (SAS Institute, 1987).
Trends in pepper response to N rate and portion of N applied
preplant were modeled using regression techniques for lin
ear, quadratic, and linear plateau models when treatment ef
fects were significant. Where interactions were significant, the
simple effects of N rate and preplant N were analyzed. If no
interactions occurred, tests for the main effects of N rate and
preplant N were conducted.
Results and Discussion

There were no interactions of N rate and preplant N por
tion effects for all grades of fruit at first harvest. Preplant N
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Table 2. Marketable yield of 'X3R Camelot' bell pepper with different N levels and preplant N fertilizer apportions. Gainesville, Fla. Spring 1995.
Marketable pepper
Total2

Second'

First7

Fancy (t-ha1)

MY> (t-ha-1)

Fancy (t-ha1)

MY> (t-ha1)

85

3.4

8.3

0.6

4.8

4.1

170

6.7
7.7

11.6
13.6

2.1
2.3

7.5
7.5

8.8

19.1

10.0

21.2
.0001

N rate (kg-ha1)

255
340
P-value
Response*

Fancy (t-ha1)

MY> (t-ha-1)

9.4

15.5

2.0

6.3

.0001

.0001

.0001

.0626

11.0
.0001

L**q**

L**q**

L*Q*

NS

L*Q*

13.1

21.8
l**q**

Preplant N (%)
0

6.8

20.3

1.9

8.2
7.4

9.3

8.0

12.1
13.9

2.5

30

9.9

21.3

70

7.2

12.8

1.4

5.8

8.6

18.6

100

5.4

1.1

4.8

6.5

.1134

10.2
.0550

.0292

.0203

.0531

.0006

NS

NS

L*

L*

NS

L*Q*

P-value
Responsex

14.9

'First harvest occurred 5 June, 1995, and second harvest occurred 15 June, 1995. Total harvest is the combination of first and second harvests.
Marketable yield (MY) is the combined yields of fancy and No. 1 pepper fruit (t-ha1).
"Significant at the P<0.05 significance level (*). Significant at the P<0.01 significance level (**). Not significant (NS). Linear response (L). Quadratic
response (Q).

fertilizer did not significantly influence yields at first harvest
(Table 2). Similar results with early yield were observed with

eggplant (Paterson, 1993) and tomato (Locascio et al., 1985;
Locascio et al., 1989; Locascio et al., 1996). Early marketable
and fancy pepper fruit yields (t-ha1) responded in quadratic
fashion to total-season N fertilization (First MY = 3.029 +

0.0652N - 0.000086N2; Fancy = 0.137 + 0.0455N - 0.00005N2).

0.125N - 0.00029N2 - 5.53 at 30% preplant; No. 1 = 7.66 0.0189N + 0.0000117N2 at 70% preplant) and responded in
linear fashion when 100% N fertilizer was applied preplant
(No.l = 1.286 + 0.0113N at 100% preplant). Response of No.
1 fruit yield to N fertilization was not significantly affected
when no N fertilizer was applied at bed formation. Yields of
marketable and fancy fruits responded in negative linear fash

Amounts of non-marketable fruit were not affected by pre

ion to preplant N fertilizer at the second harvest (Table 2).

plant N treatments (Table 3). BER fruit yields increased in

Less N fertilizer applied preplant resulted in greater second

positive fashion with N level and SI fruit yields decreased as N
level increased. Amounts of cull fruits were not affected by N
fertilization at the early harvest.
A significant interaction between the effects of preplant N
and total N occurred for No. 1 fruit yield (t-ha-1) at second
harvest (Table 4). No. 1 yield responded in quadratic fashion
when 30% and 70% N fertilizer was applied preplant (No. 1 =

harvest yields. No response to total-season N was observed for
marketable fruit at the second harvest. Second harvest fancy,
No. 2, and SI fruit responded in quadratic fashion to total N
level. However, R2 values were low (<0.20). BER and culls at
second harvest responded in linear fashion to season N (Ta
ble 3). BER increased as total N level increased and culls de
creased as total N level increased.

Table 3. Main effects of preplant N fertilizer apportions and season N fertilization on non-marketable pepper yield at two harvests. Gainesville, Fla. Spring
1995.
Non-marketable yield (t-ha1)'
Second>

First*'
N rate (kg-ha1)

BER

SI

Cull

BER

SI

Cull

0.12
0.71
0.74

0.71
1.08
1.33

0.92
0.78

1.28

85

0.24

2.19

0.97

170

0.39

0.98

255

0.69

0.84

0.72
0.67

340

0.87

0.46

0.56

1.11

0.86

0.89

0.0233

0.0001

0.3936

0.004

0.0424

0.0123

L*

L*

NS

L*

L*Q*

L*

P-value
Response"

Preplant N (%)
0

0.52

0.79

0.97

0.77

1.12

0.76

30

0.34

1.03

0.51

1.19

70

0.76

1.23

0.72
0.67

0.92
0.73
0.1637

1.12
0.78
0.2839

NS

NS

100
P-value
Response"

0.59

1.43

0.56

0.2754

0.2907

0.2349

0.72
0.67
0.7696

NS

NS

NS

NS

0.89

'Non-marketable fruit is the yield of blossom-end rot (BER), solar injured (SI), and cull pepper fruit.
vFirst harvest occurred 5 June and second harvest occurred 15 June, 1995.
"Significant at the P<0.05 significance level (*). Not significant (NS). Linear response (L). Quadratic response (Q).
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Table 4. Interactions of preplant N fertilizer apportions and season N effects on pepper yield at second harvest and total season harvest. Gainesville Fla
Spring 1995.

N rate (kg-ha1)

0

No. 1 (t-ha ■)

Cull (t-ha1;)

Preplant N ( %)

Preplant N («%)

30

70

100

0

30

70

100

Second harvest*
85

5.6

2.9

6.0

170

5.6

7.4

5.5

3.3

255

5.9

7.6

3.2

4.4

340

5.5

Response"

NS

3.9
L*Q*

3.0
L*Q*

2.1

4.8

L*

Total season'
85

10.7

8.9

11.1

5.3

1.4

3.4

2.2

1.9

170

10.9

10.9

9.2

1.3

1.2

1.5

2.6

255

15.1

8.8

9.5

11.4
11.5

1.4

1.7

1.8

0.9

340

10.8

9.3

9.3

9.9

0.9

1.0

1.6

1.1

Responsey

NS

NS

L*

NS

L*

NS

NS

Q*

'Second harvest occurred 15 June, 1995 and total harvest is the combination of first harvest 5 June, 1995 and second harvest.
'Significant at P<0.05 significance level (*). Not significant (NS). Linear response(L). Quadratic response (Q).

The first and second harvests were combined for total sea
son yield. A significant interaction occurred for No. 1 fruit

Hartz et al. (1993), Fletcher et al. (1993), and Olsen et al.
(1993).

yield and culls (Table 4). Total season No. 1 fruit yield (t-ha"1)

responded in quadratic fashion to N rate with 100% preplant
N fertilizer (Total No.l = 0.559 + 0.0695N - 0.00013N2) and

was not affected when 0%, 30%, or 70% of N fertilizer was ap
plied preplant. Cull yield (t-ha1) responded in linear fashion
to N level when 30% and 100% of N fertilizer was applied pre
plant (Cull = 3.54 - 0.008N at 30% preplant; Cull = 2.653 0.0049N at 100% preplant). Cull yield was not affected by N
fertilization when 0% and 70% N fertilizer was applied pre
plant.

Total marketable fruit yields (t-ha1) decreased in quadrat
ic fashion with preplant N portion (Table 2) and were maxi

mized with preplant N fertilizer at 25% of total-season N
(Total MY = 20.44 + 0.04699P - 0.00103P2). Others have ob
served that large amounts of preplant N fertilizer reduce total
yields (Paterson, 1993; Locascio etal., 1996).
Total season marketable and fancy fruit yields (t-ha1) re
sponded in quadratic fashion to N level (Table 2). Others
have found that peppers responded to seasonal N in quadrat
ic fashion (Fletcher et al., 1993; Hartz et al., 1993; Locascio
and Fiskell, 1977). Two types of regression equations were
used to evaluate trends in total marketable yield as a function
of seasonal-N. Using the quadratic and linear plateau models,
trends were found with values of R2 of 0.52 and 0.51 respec
tively. The quadratic model maximized total marketable yield
(22 t-ha1) at 290 kg-ha1 N and the linear plateau model max
imized yield (22 t-ha-1) at 190 kg.ha-1 N (Fig. 1). Both models
predicted the same maxima for total marketable yield (22
t-ha1), but it appeared the quadratic model (Total MY = 3.4 +
0.129N - 0.0002N2) over-predicted the needed amount of N
fertilizer for optimum pepper yield and the linear plateau
model (Total MY = 4.556 + 0.10N if N < 190 kg-ha1 N) shoul
der value appeared to underestimate the seasonal N level for
pepper. Therefore, both models were used to develop a range
(190 to 290 kg-ha1 N) of pepper response to N fertilizer
(Danke and Olson, 1990; Hochmuth et al., 1993). Using the
midpoint of this range (240 kg-ha1 N) as a target N fertiliza
tion agrees with the response found by Locascio et al. (1981),
Proc. Fla. State Hort. Soc. 109: 1996.

Whole-leaf N concentrations remained above sufficiency

levels for Florida pepper (>40 g-kg"1) over the season (Hoch
muth et al., 1991). No interactions between preplant N fertil
izer

and

total-season

N

occurred

for

whole-leaf

N

concentrations. Whole-leaf N of 'X3R Camelot' bell pepper
was not affected by N fertilization during the first three sam
pling periods (flower bud, flowers open, and 3-cm diameter

fruit). Whole-leaf N decreased in linear fashion with N fertil
ization at the first and second harvest sampling periods (Ta
ble 5). Low whole-leaf N concentration reflects the utilization

of N by the plant for fruit production (Miller et al., 1979).
Hartz et al. (1993), Locascio and Fiskell (1977), Locascio and
Alligood (1992), and Thomas and Heilman (1964) also
found whole-leaf N remained above sufficiency levels until
late in the season.

Results of this study showed that the midpoint between
the maxima of the quadratic and linear-plateau models, 240
kg-ha1 N, is an optimum level of season-N for fertigated bell

35

30

c

25

20

1

15

Quadratic: Yield (t ha1) = 3 A h
0.129N-0.0002N2
R2 = 0.51
Linear plateau: Yield (t ha1) =
4.56 + 0.01N < 190 kg ha1
R2 = 0.51
,

10

5

85

170

255

340

Season N (kg ha'1)
Figure 1. Quadratic and linear plateau models for total marketable yield
(t-ha1) of bell pepper. Gainesville, Fla. Spring 1995.
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Table 5. Whole-leaf N of 'X3R Camelot' bell pepper with different N levels and preplant N fertilizer apportions. Gainesville, Fla. Spring 1995.
Pepper whole-leaf N (g-kg-1)
Growth stage

Flower bud

Flowers open

Fruit 3-cm diam

First harvest

Second harvest

85

69

66

51

49

43

170

60

50

42

44

255

67
70

62

48

40

37

340

69

58

36

33

0.6372

0.215

47
0.0177

0.0002

0.0007

NS

NS

NS

L*

L*

35

N rate (kg-ha1)

P-value
Response'

Preplant N (%)
0

58

46

34

33

30

69

62

47

39

36

70

73
75

69

56

46

41

69

60

50

45

P-value

0.0001

0.0001

0.0001

0.0001

0.0016

Response'

L**Q*

L**

L**Q*

L**

L**

100

'Significant at the P<0.05 significance level (*). Significant at the P<0.01 significance level (**). Not significant (NS). Linear response (L). Quadratic
response (Q).

pepper. The results also showed that 25% of the seasonal-N
should be applied at bed formation with the remaining 75%
fertigated. N fertilizer should not be used as insurance against
reduced yields, because yield of BER fruit is increased while
profitable fruit yield is reduced with N levels. O'Sullivan
(1979) also reported number of BER fruit increased as level
of N increased from 0 to 175 kg-ha1 N. In this study, wholeleaf N was not a good predictor of pepper yield response to N
fertilization, because low levels of total-season N resulted in
reduced yields compared to higher seasonal-N levels even
though whole-leaf N remained above sufficiency levels for all
N treatments.
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MICROIRRIGATION AND ANTITRANSPIRANT RATES AND CULTIVAR EFFECTS ON
TOMATO AND BELL PEPPER YIELDS
A. A. Csizinszky

Gulf Coast Research & Education Center
University of Florida, IFAS

5007 60th Street East
Bradenton, FL 34203

Abstract. Two tomato, Lycopersicon esculentum Mill. cvs.
Agriset 761 and Equinox, and two bell pepper, Capsicum annuum L, cvs. Jupiter and Whopper Improved, were grown in fall
1995 with two microirrigation rates 1x (HI) and 0.75x (LO) of the
open pan evaporation and sprayed either weekly or biweekly
with Vapor Gard (di-1 p-menthane) antitranspirant at 9.35 literha1 during the first 10 weeks of the season. Tomato yields
were similar with HI or LO irrigation rate and with antitran
spirant sprays or water control. 'Equinox' had higher extralarge and marketable yields than did 'Agriset 761'. Marketable
pepper yields were similar with HI or LO irrigation rates and
with antitranspirant sprays or water control. 'Whopper Im
proved' had better fruit size and higher marketable yields than
did 'Jupiter'. Residual soil concentrations of NO3-N and K were
higher (P < 0.05) with the LO than with HI irrigation rate.
Antitransplants are compounds applied to plants for the
purpose of reducing transpiration from the stomata. Film
forming antitranspirants, when sprayed onto the plants, sup

posedly form a continuous layer over the leaf surfaces which

transplants. The antitranspirant-treated plants had fewer ab
scised leaves, increased plant growth and higher early yield
than non-treated controls. Field trials with antitranspirant
products, however, gave inconsistent results due to environ
mental conditions such as wind speed, water status of soil, so
lar irradiation, and sprayer efficiency in forming a continuous
layer of film with even thickness over the leaf surfaces (Gale
and Hagan, 1966; Davenport et al., 1972). For example, Dav
enport et al. (1972) reported a 6% increase in fruit size from
antitranspirant treated peach, Prunus persica L., trees com
pared to non-treated controls, but Weller and Ferree (1978)
reported reduced fruit size of 'Golden Delicious' apples when
trees were sprayed with 'Vapor Gard' antitranspirants (Miller
Chemical and Fertilizer Corp., Hanover, PA). In a previous
study by Csizinszky (unpublished) storm-damaged 'Agriset
761' tomatoes in spring 1993, had a higher early, but lower
seasonal total yield from plants treated weekly with 'AntiStress 500' sprays (Polymer Ag, Inc., Fresno, CA), than on
control plants.
There is little or no published information available on
the effects of film-forming antitranspirants on yield and qual
ity of fresh-market tomatoes and bell-peppers. The objectives
of this study were to investigate the response of tomato and
bell pepper cultivars to antitranspirant spray frequencies at
two irrigation rates.

is penetrable to gases, for example CO., and O2, but is imper
meable to water vapor (Gale and Hagan, 1966; Weller and
Materials and Methods

Ferree, 1978). The reduced transpiration enhances plant sur
vival especially under hot climatic conditions and with re
duced soil moisture. In laboratory and greenhouse trials,
various antitranspirants reduced water use of potted 'Valen
cia' oranges, Citrus sinensis (L.) Osbeck, and 'Golden Deli

cious' apples, Malus domestica Borkh (Albrigo, 1977; Weller
and Ferree, 1978).
In a field experiment by Nitzsche et al. (1991), paraffin
wax emulsion treated bell pepper, Capsicum annuum L. cv.
Lady Bell, seedlings had reduced transplant shock due to an
increased leaf water potential (\|/co) compared to non-treated

Tomatoes. The study was conducted in fall (Aug.-Dec.)
1995 at the Gulf Coast Research and Education Center in

Bradenton on an EauGallie fine sand. Soil samples prior to
land preparation were analyzed at the University of Florida's
Analytical Research Laboratory (Hanlon et al., 1990). The
soil had a pH of 6.79 and, Mehlich-1 (in mg-kg-1) 28.0 P, 6.0
K, 603.0 Ca and 90.0 Mg. Nitrogen was determined by the
Kjeldahl method (Tecator, Inc., 1987) and the concentra
tions of water extractable NH/f and NOrN were each <1
mg-kg-1.
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The production system was the full-bed polyethylene
mulch (Geraldson et al., 1965) with microirrigation. Plots
were established on 81-cm wide and 20-cm high beds formed
on 152 cm centers. Experimental design was a split-split plot,
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