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Time of production, total marketable
yields, and fruit size all contribute to the
value of tomato and pepper crops. Recently,
researchers working in Europe reported that
repeated application of 1-naphthaleneacetic
acid (NAA) at 27 mg·L–1 beginning at flower
initiation, significantly increased marketable
and total yield of greenhouse-grown bell pep-
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Abstract. A commercial mixture of  1-naphthaleneacetamide and 1-naphthaleneacetic acid
(Amcotone) was applied to tomato (Lycopersicon esculentum Mill.) and pepper (Capsicum
annuum L.) at various timings from early bloom through early fruit development to evaluate
effects on fruit size and both early and total marketable yield. Amcotone was applied at rates
from 10 to 40 mg·L–1 , at three sites for each of the species studied. Measured yield response
variables in tomato did not differ between the control and Amcotone treatments, regardless
of location. Amcotone treatments did not affect yields or fruit size for pepper at the New
Jersey or Texas sites. However, at Ft. Pierce, Fla., early marketable yield of pepper was
increased in plots receiving three Amcotone applications at 10 mg·L–1, but total marketable
yield was significantly reduced in all plots receiving more than two Amcotone sprays, and
mean fruit weight was reduced by all Amcotone treatments. Early and total marketable
yield of pepper at Ft. Pierce were markedly reduced in plots receiving four applications
of 40 mg·L–1, which was a high rate used to assess potential phytotoxicity. While minimal
benefit from auxin application was observed in this study, earlier studies suggest that these
results may have been influenced by favorable environmental conditions for fruit devel-
opment or negative effects on unopened flowers during all Amcotone spray applications.

per, and reduced the number of fruit that were
considered unmarketable because of physi-
cal damage, unsuitable color, or small size
(Belakbir et al., 1998). Upon examining their
data, we determined that the primary effect of
NAA was to increase average fruit weight.
There are several reports of auxin (α -
naphthoxyacetic acid, p-chlorophenoxyacetic
acid, or α-indolebutyric acid) application in-
creasing tomato fruit size and total yield in
the greenhouse (Hemphill, 1949; Howlett,
1942; Murneek, 1947; Murneek, et al., 1944)
or in field-grown plants (Moore, 1950;
Wittwer and Schmidt, 1950). A commercial
product, Amcotone (Amvac Chemical, New-
port Beach, Calif.), containing 1.2% 1-
naphthaleneacetamide (NAD) and 0.45%
NAA, is marketed for use on vegetables and

fruit in Europe and the Middle-East (Wang,
personal communication). A range of
Amcotone application rates and timings was
used at three sites each for peppers and toma-
toes to evaluate its potential commercial value.

Materials and Methods

Tomato cultivars AgriSet 761, Solar Set,
and Colonial were grown at the Ft. Pierce, Fla.,
Immokalee, Fla., and Clinton, N.C. sites, re-
spectively. Pepper cultivars Camelot, Wizard,
and Hungarian Wax were grown at the Ft.
Pierce, Fla., Bridgeton, N.J., and Uvalde, Texas
sites, respectively. Each experiment was ar-
ranged as a randomized complete-block de-
sign with treatments replicated three or four
times. All experimental plots were established
in 1998 using standard commercial practices
for the growing region. Applications were
made to runoff with a hand sprayer or com-
mercial tractor-drawn equipment at total con-
centrations (a.i.) of 10, 20, and 40 mg·L–1. All
plots, except the controls, received designated
Amcotone rates at early bloom (first open
buds present on all plants in plots) and re-
peated treatments at 7 to 10 d intervals. All
plots treated with 40 mg·L–1 Amcotone re-
ceived a total of four applications. For 10 and
20 mg·L–1 Amcotone treatments, plots received
either two, three, or four applications. The
fourth applications were applied after most
fruit had set on all cultivars tested at each
location. Fruit of marketable size were har-
vested from the center section of each plot for
a total of three to five harvests at each site. At
every harvest date, total fruit number and
weight were measured for each plot at each
site and mean fruit weight (g/fruit) was re-
corded, except that only yield was recorded at
the site in N. Carolina. Analysis of variance
was performed for each measured trait at each
site. Significant main effect means were sepa-
rated by LSD at P ≤ 0.05.

Results and Discussion

There were no significant differences be-
tween the control and Amcotone treatments
for early and total marketable yield or mean
fruit weight of tomatoes regardless of loca-
tion (Table 1). No significant differences
among treatments, including the control, were
evident for peppers at the New Jersey or
Texas sites. However, for peppers at Ft. Pierce,
Fla., early marketable yield was increased in
plots receiving three Amcotone applications
at 10 mg·L–1, but total marketable yield was
significantly reduced in all plots receiving
more than two Amcotone sprays, and mean
fruit weight was reduced by all Amcotone
treatments. Early and total marketable yield
of peppers at Ft. Pierce were markedly re-
duced in plots receiving four applications of
40 mg·L–1. Note that 40 mg·L–1 exceeds the
labeled use rate for Amcotone.

Early studies on auxin enhancement of
tomato production indicated that locule fill-
ing and fruit size were increased in poorly
pollinated, winter-grown greenhouse fruit
(Howlett, 1942), and fruit set was increased



outdoors only when low night temperatures
were not conducive to fruit set (Moore, 1950;
Wittwer and Schmidt, 1950). Auxin sprays
apparently permitted more normal develop-
ment when plant development was compro-
mised by environmental conditions. Also,
Hemphill (1949) reported that spraying auxin

Table 1. Effects of Amcotone (24 NAD : 9 NAA mixture) applications on yield and fruit weight of tomatoes
and peppers at three locations.

Tomatoes Peppers
Amcotone Times of Ft. Pierce Immakolee Clinton Ft. Pierce Bridgeton Uvalde
(mg·L–1)z applicationy Fla. Fla. N.C. Fla. N.J. Texas

Early marketable yield (mg·ha–1)
0 4.8 28.4 14.9 34.3 27.2 7.7
10 EM 4.2 26.5 14.4 35.6 28.9 7.2

EML 6.0 28.5 14.4 36.9 29.0 8.4
EMLF 6.0 26.9 14.3 36.2 30.1 6.6

20 EM 6.8 27.2 12.9 33.7 29.1 6.9
EML 5.5 26.6 15.4 34.2 24.7 8.3

EMLF 6.5 26.2 17.2 33.9 28.1 6.9
40 EMLF 2.7 28.1 14.1 28.5 27.1 7.6

LSD0.05 NS NS 3.6 2.5 NS NS

Total marketable yield (mg·ha–1)
0 10.2 61.3 35.7 56.7 43.1 14.3
10 EM 12.0 59.1 37.8 51.9 46.2 11.6

EML 14.0 59.6 38.9 50.7 41.4 13
EMLF 13.3 61.6 39.0 50.6 46.5 11.6

20 EM 14.0 62.1 36.5 51.9 46.8 10.9
EML 11.6 57.1 33.8 48.5 37.7 12.7

EMLF 14.6 56.8 38.9 47.8 43.0 11.5
40 EMLF 8.3 61.4 36.1 43.6 43.1 12.1

LSD0.05 NS NS NS 5.2 NS NS

Wt/fruit (g)
0 136 157 --- 154 186 122
10 EM 138 158 --- 144 191 118

EML 143 159 --- 140 191 124
EMLF 137 158 --- 141 191 120

20 EM 146 158 --- 141 186 135
EML 146 160 --- 141 186 132

EMLF 142 158 --- 139 181 118
40 EMLF 137 159 --- 139 181 125

LSD0.05 NS NS --- 8.5 NS NS

zAmcotone rate designated is combined NAAm and NAA.
yEM = application at early and mid flowering, EML = application at early, mid, and late flowering, and
EMLF = application at early, mid, and late flowering, and early fruiting.

on fully opened tomato flowers was benefi-
cial, but application to unopened flowers often
reduced fruit size and set. The lack of yield and
fruit size enhancement by auxin sprays re-
ported here may have resulted from growing
conditions in which the control plants were not
limited by poor pollination, cool night-time

temperatures, or other environmental stresses.
Also, many unopened flowers were treated in
this study, since sprays were applied to entire
plants, and any positive auxin effects on opened
flowers may have been countered by deleteri-
ous effects on unopened flowers. Environ-
mental conditions, cultural practices such as
irrigation or fertilization, or application tim-
ing may significantly influence response of
tomatoes and peppers to auxin sprays. Clearly,
the application rates and timings used in this
study do not warrant commercial use in simi-
lar conditions, although earlier studies suggest
that there are situations where auxin treat-
ments may be beneficial.
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