line 79B 888-3 yielded more than the other
genotypes tested (Table 1). The commercial
cultivars were intermediate in yield, whereas
USDA breeding line 79B 823-3 yielded
poorly. Although small differences in the
percentage of rot were obtained between
treatments and in yield between treatments,
the gain in yield was significant and resulted
from concentrated ripening. The primary use
of Ethephon is to concentrate ripening as an
aid to mechanical harvest, but the indirect
control of fruit rot would be sufficient reason
for the practice.
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Abstract.
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Phenological stages of ‘Flora-Dade’ tomatoes are described using a nomen-

clature system to be used for tomato pest management. Two vegetative stages (TV,,
TV,) are listed as well as 3 reproductive plant stages (TR;, TR,, and TR;). Vegetative
stage TV, describes plants 1-15-days old with 2-3 primary leaves. TV, describes plants
6-39 days-old with 5-7 leaves. Reproductive stages (TR,, TR;, and TR;) cover plants
40-135 days-old, characterized by presence of flowers clusters, and fruit formation
and ripening. Characteristics of each stage are discussed. A senescent stage (TS,) is
present from 136-200 days after plant emergence.

There is a continuing trend in modern hor-
ticulture to use a nomenclature system that
describes plant phenology from a pest man-
agement point of view. Several important
economic plants (e.g., soybean and cotton)
(2, 8) have systems of names that facilitate
an understanding of the plant substrate under
field conditions. This information is useful
in a sampling program or to describe the plant
stage for pest management decisions against
weeds, arthropods, and pathogens. This in-
formation is lacking for tomatoes, however,
despite extensive studies on taxonomy,
growth, and development (1, 3, 6, 7, 9).

The objectives of this research were to di-
vide tomato plant development into recog-
nizable growth periods and to develop a
simple, standarized nomenclatural system for
use by scouts and other field personnel.

Tomatoes ‘Flora-Dade’ were planted on
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Table 1.

30 Oct., 25 Nov., and 30 Dec. 1980, and
on 30 Jan. and 28 Feb. 1981, at the Univ.
of Florida, Tropical Research and Education
Center, Homestead. After metribuzin was
incorporated into the soil at a rate of 0.84
kg a.i./ha, beds 45 m long were prepared
and fertilized with 160N-320P-320K kg/ha.
At the time of fumigation, drip tubing for
irrigation was placed at a depth of 1.5 cm
beneath the soil and 15 cm away from the
bed center. Distance between beds was 70
cm. The beds were covered immediately with
plastic mulch. Tomato seeds were planted 30
cm apart in the rows using the plug-mix
seeding method (10). Two weeks after emer-
gence, the seedings were thinned to one per
hill. Plants were protected from pests by ap-
plications of fenvalerate 2.4 EC (0.045 kg
a.i./ha) and of maneb and tribasic copper
sulfate (0.97 + 5.71 a.i. kg/ha) at weekly
intervals.

Stage of development description for tomato ‘Flora-Dade?” at Homestead, Fla.

Plant stage

Tomato plant description

Vegetative

TV, Complete formation of 2-3 primary leaves; loss of
cotyledons; plant height ca 5~7 cm. Plants 1-15 days
old.

TV, Plant erect (12-16 cm); 5-7 leaves, development of
laterals; plant with only 1 main stem. Plants 16-39
days old.

Reproductive

TR, Development of laterals from nodes 1-5; at leaf 4-5
the stem bifurcates producing another stem as
vigorous as the Ist main stem; production of
floral clusters at node 5 and 2nd main stem;
height 50 cm. Plants 40-50 days old.

TR, Fruit set; plant prostrated; yellowing of primary
leaves. Plants 50-109 days old.

TR3 90% fruit ripe; post-harvest maturity; at least 60%
of the primary leaves necrosed, development of
secondary laterals at nodes 3-5; plant totally
postrate; height ca 32-57 cm. Plants 109-135 days
old.

Senescence
TS, Dead leaves on main stem and 2nd main stem;

regrowth of plant from auxillary buds at nodes 1 and
2 and production of up to 3 floral clusters may
occur; possible fruit development. Plants 135-200

days old.

“Description is based on observations from tomato plants grown during fall 1980 through winter 1981.
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™V | TV, |TR TR

80
<
[
- 60
-
<
-
-
<
- 0
<
-
-
20

- — Leaf area (dm?)
—-—-_- No.Flowers/pladt

o——o No. Fruits /plan ¥

and FRUITS

1

-

=
No. FLOWERS

-20

PLANY

1
140 160

AGE(Days)
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Two to 5 plants were selected at random
from each of the 5 plantings, and height, leaf
area, number of leaves, flowers, and fruit
were determined and the average taken every
8-15 days.
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The method used to describe tomato plant
phenology was based on the technique used
for soybeans, Glycine max L. (2). Three de-
velopmental stages of tomatoes were de-
fined: vegetative, reproductive, and senescent.

The descriptions of the vegetative and repro-
ductive stages were based on the presence of
characteristic plant structures as well as on
the time at which flowers and fruit appeared.

The leaf area, flower number, and fruit
number were averaged for the 5 plantings
(Fig. 1). Tomatoes planted during October,
1980, began to flower 61 days after plant
emergence, and fruit set occurred at 73 days.
Maximum leaf area was reached at 134 days
after planting. Tomatoes planted during No-
vember, 1980, started blooming at 54 days,
and fruit set at 68 days. Maximum leaf area
occurred 88-112 days after plant emergence.
Tomatoes planted during December, 1980,
and January-February, 1981, had a shorter
vegetative period than full planted tomatoes,
with flowering at 42-62 days and fruiting at
49-62 days. Leaf area reached a maximum
at 62-89 days after planting. The total leaf
area measured in the January-February
plantings was lower than that produced from
fall plantings.

‘Flora-Dade’ was developed for produc-
tion of fresh market fruit (11) and is espe-
cially well adapted for fall production. Under
southern Florida conditions, changes in the
mean daily temperatures from autumn through
winter to early spring are significant (5), and
growth and development of tomatoes are af-
fected by planting date. Consequently,
planting before or after the months of Oc-
tober to December reduced leaf area and yield
substantially.

The vegetative stages were determined from
the production of the Ist true leaf (node 1)
to the development of an axis at nodes 6 or
7. This process has already been explained
by Purseglove (6), who described that, on
the main stem, a terminal bud produces an
inflorescence and the axis is continued by
development of an axillary bud. The 2nd main
stem had the same development as the main
stem. Therefore, vegetative growth of the
tomato plant passed through 3 distinct phases.
In the Ist phase, there was a steady increase
in leaf area, and, in the 2nd phase, leaf area
was relatively constant. The 3rd phase was
characterized by a reduction in rate of leaf
expansion, which occurred 130 days after
plant emergence. The reproductive stages
were characterized by production of floral
clusters and fruit formation. Fruit ripening
(fruit color) was used to describe the 2nd
reproductive stage. Flowering and fruit (5-
10 mm diameter) formation were observed
at about 40 and 50 days postemergence, re-
spectively. The number of inflorescences in-
creased rapidly to a peak number at about
70 days and then steadily decreased. Sub-
sequent fruit number reached a peak at about
90 days postemergence and then steadily de-
creased. Each of the major stages could be
divided into substages. Description of the
plants at these suggested substages is given
in Table 1.

The relationship between leaf area and crop
age is illustrated in Fig. 2. Leaf area in-
creased until half way through the 2nd re-
productive substage (TR,). Leaf area was
reduced during the 3rd reproductive stage
(TR3) and senescent stage (TS,). Further

HorTScIENCE, VoL. 19(5), OcTOBER 1984
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subdivision of the TR, substage might en-
hance plant description for pest management
practitioners.

The principal application of the proposed
system of phenology is to aid in the assess-
ment of pest populations as they relate to
specific crop stages. For instance, using data
from Keulart’s (4) study of tomato defolia-
tion, 20% defoliation of lower plant leaves
at stages equivalent to TV, through TV, did
not alter mean yield per plant. Twenty per-
cent defoliation of upper plant leaves at a
stage equivalent to TR, caused yield reduc-
tion. This nomenclature can apply to single
‘Flora Dade’ plants or to entire crops. Fur-
ther testing is needed to determine if it can
be applied readily to other cultivars and in
other geographical regions.
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Abstract.
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Three jointless tomato (Lycopersicon esculentum Mill.) cultivars, ‘MH-1’,

‘Hayslip’, and ‘Burgis’, were evaluated for fruit yields using a semi-mechanical fresh-
market tomato harvester. Harvest dates were 85 or 99 days after transplanting in Fall
1980, and 88 or 95 days after transplanting in Fall 1982. Total fruit yields of the late
harvest were significantly higher than the early harvest in 1982, but not in 1980. An
increased percentage yield (weight basis) of colored fruit occurred during the late
harvest in both trials. ‘Burgis’ and ‘Hayslip’ had significantly higher green fruit yields
and lower ripe fruit yields than ‘MH-1’ in both years. Yields of semi-mechanically
harvested fruit were reduced by an average of 25% and 47% when compared with
manually harvested fruit yields during 1980 and 1982, respectively.

Nearly all of Florida’s fresh-market to-
matoes are harvested by hand. Seasonal la-
bor for manual harvesting will undoubtedly
increase the cost of fresh-market tomato pro-
duction. In past years, growers have directed
their interest primarily toward mechanical
harvesting of mature-green tomatoes. Me-
chanical harvesting was reported to reduce
energy requirements by 45% per acre and
58% per pound of tomato when compared to
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manual harvesting (5). Florida’s projected
share of U.S. winter fresh-market tomato
production will increase from 49% in 1979
to 51% in 1985 (10). The likelihood of an
increasingly competitive market may force
growers to consider mechanical harvesting to
reduce production costs.

In an attempt to improve the yield and
quality of machine-harvested tomatoes, a
modified semi-mechanical harvester was de-
signed and tested (8). The purpose of this
investigation was to evaluate semi-mechan-
ically harvested fruit yields of 3 tomato cul-
tivars at 2 harvesting dates. Yields obtained
from semi-mechanically harvested plots were
compared to those obtained from manually
harvested plots of unstaked tomatoes grown
with standard, full-bed, plastic mulch (6).

Three jointless tomato cultivars, ‘MH-1’
(4), ‘Burgis’ (2), and ‘Hayslip’ (1) were

grown during the fall seasons of 1980 and
1982 at the Agricultural Research and Edu-
cation Center, Fort Pierce, Fla. Dolomitic
limestone (2.24 MT/ha) was preplant incor-
porated into an Oldsmar fine sand. Raised
beds, 109 cm wide, were spaced at 2.1 m
on center. A 4N-7P-3.3K fertilizer at 1570
kg/ha was preplant incorporated into the beds.
An additional application of 8N-5.2P-16.6K
fertilizer at 2350 kg/ha was banded under a
25-cm, black plastic strip offset from the
center of each bed. The strip-mulch tech-
nique (7) was used to decrease fertilizer
leaching, since heavy rainfalls occur fre-
quently during the growing seasons.

Tomato seedlings were transplanted 61 cm
apart in the center of each bed on 8 Oct.
1980 and 13 Sept. 1982. Each plot was 15.2
m in length. Pest control and cultural prac-
tices conformed with production recommen-
dations for the Fort Pierce area. The Institute
of Food and Agricultural Sciences (IFAS)
semi-mechanical harvester was used 85 or
99 days after transplanting during 1980 and
88 or 95 days after transplanting during 1982.
Prior to harvesting, plants were undercut us-
ing a rotating square bar attached to a tool
bar. Conveyer belts of the harvester elevated
the plants to a platform where 2 persons
manually shook fruit from the plants into a
chlorinated water tank. Fruits from the tank
were conveyed to a 6-person sorting crew.
The sorting crew removed culls and sepa-
rated green fruit from those showing red color
(breakers and above). Culls included fruit
less than 54 mm in diameter, severely mis-
shapen, or otherwise damaged fruits.

Fruits from the green group were weighed
after removal from the harvester, and fruits
with color were separated further into ‘‘turn-
ing’” and ‘‘ripe’’ fruits, counted, and weighed.
The ‘‘turning’’ classification includes USDA
color classifications 2, 3, and 4 (9). The
“‘ripe’’ classification includes USDA color
stages 5 and 6. Mean fruit weight (g/fruit)
was determined by dividing the total weight
of the fruit with color by the number of fruits
with color for each plot. Both experiments
were arranged in a randomized complete block
with 3 replications. Analysis of variance was
performed on all collected data by the Sta-
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