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Abstract. Three plant populations and a number of culti
vars were evaluated for marketable yield with broccoli

(Brassica oleracea var. botrytis) and cauliflower (Brassica
oleracea var. italica) during the fall 1982 and spring 1983
seasons. Ten broccoli cultivars were planted in the fall 1982

(F82) and 6 cultivars in the spring 1983 (S83) seasons and
varied widely in marketable yield. However, no population
X cultivar interaction existed. In the 2 seasons, marketable
yields were greatest with recommended cultivars for

Florida such as 'Green Duke' and 'Emperor1 but lowest with
less adaptable cultivars. Marketable yield of broccoli in
creased as population increased from 14500 to 29000 plants
per acre. The F82 study yield response was quadratic with
depressed yield at 29000 plants per acre but was related
to an insufficient fertilizer application. With higher fertilizer
application in S83 yield increased linearly with population.
However in both seasons average weight of broccoli head
was negatively correlated with population. The reduced
average size at the 29000 plant per acre population may
result in heads too small for fresh market standards.
Ten cauliflower cultivars were planted in the fall 1982
(F82) and 6 cultivars in the spring

1983 (S83) seasons.

Marketable yield varied widely with cultivars with highest
yields obtained from most adaptable cultivars. Marketable
yield of cauliflower was similar to broccoli, quadratic in F82
and linear in S83, for population. Average head weight in
both seasons decreased with the highest populations. Head
weights were marginally below the desirable range of 1823 oz but the trends appear valid. It appeared that increasing
population levels above the 11,000-14,000 range currently
recommended for Florida resulted in undesirably small
heads.

Cauliflower is grown on a limited basis in Florida for
harvest during December to April in a number of areas.
Production statistics are not available for this crop but
shipping reports indicate that 350,000 to 390,000 23-lb.
cartons are normally moved during the season from Florida
(3). Broccoli is a relatively minor crop in Florida with
generally less than 1,000 acres grown. Neither production
statistics nor shipping information from Florida is avail
able for this crop. Broccoli is one of the few vegetables
which has shown an increase in fresh consumption in recent
years and has become of interest as a crop for potential in
creased acreage in Florida. Cultivar evaluation studies for

both of these crops in Florida have been reported previous
ly (4, 6). The plant populations in these studies have varied
according to area of production. Florida recommendations
(7) list populations of broccoli at 16-17,000 plants/acre and
for cauliflower at 11-13,000 plants/acre.
Broccoli spacing for the processing acreage in the U. S.
has been reported from 50,000 to 100,000 plants/acre to
insure the small head size required (5, 8). These heads are
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also cut with 3-4 inch stems rather than the longer stems
for fresh market. The fresh market standards require a
minimum of 6-inch stalk length (1).
Cauliflower standards for fresh market require a 4-inch
diameter minimum head size but are additionally marketed
by number of heads per 23-lb. carton. These are 9, 12 or 16
heads per carton with generally higher prices for the
smaller count cartons (2).

Materials and Methods

Studies were conducted during the Fall 1982 (F82) and
Spring 1983 (S8S), on a Sparr fine sand at the IF AS Horti
cultural Unit, Gainesville, Florida. Broccoli plantings in
cluded 10 cultivars during the F82 and 6 cultivars in the
S83 seasons. The studies were factorial combinations of
cultivars and 3 populations (14,500, 21,750 and 29,000
plants /acre). Cauliflower plantings included 8 cultivars in
the F82 and 6 in the S83 seasons. Both cauliflower studies
were factorial combinations of cultivars and 3 populations.
The cauliflower populations were 11,000, 14,500 and 21,750
plants/acre in the F82 and 14,500, 21,750 and 29,000 plants/
acre in the S83.
Seedlings were grown as containerized transplants with
a peat-vermiculite media. Broccoli was grown in 1.5-inch
cell size trays and cauliflower in 2-inch cell size trays. Plants
were hand set into the plot areas when 3-5 weeks old. The

experimental design was a completely randomized split plot
design with population as main plots. The treatments were
a factorial arrangement of cultivar and population with 3
replications. The plot areas were treated for nematodes
3-4 weeks prior to bed preparation with 6 gal/acre ethylene
dibromide. Fertilizer at the rate of 90 lb. N, 48 lb. P and
96 lb. K was broadcast incorporated at the time beds were
formed in F82. In S83 a 120 lb. N, 64 lb. P and 128 lb. K
rate was used. The plots were 4 ft x 15 ft with 3 replications.
Central heads of broccoli were harvested with an overall
length of 6 inches and weighed. Cauliflower was tied every
other day with colored rubber bands when heads attained
3-4 inches in diameter. Cauliflower was harvested and
weighed when heads reached a minimum of 6 inches in
diameter and most wrapper leaves were removed prior to
weighing.
The data was subjected to analysis of variance procedure
for a split plot design. Where interactions did not exist the
cultivar effects were subjected to a mean separation utilizing
Duncan's multiple range test, 5% level. The population
data were subsequently subjected to regression analysis.
Results

Broccoli cultivar yields for F82 and S83 are listed in
Table 1. Cultivar response was marked in both seasons
with nearly a 2X range between the highest and lowest
yielding cultivars. 'Green Duke' and 'Emperor' are listed
in the Florida recommendations and were among the high
est yielding in both studies. There was a wide variation in
the percent heads marketable in these 2 studies. The high
est yielding cultivars were highest as a result of 90% or
better marketable heads. While the values for average
weight per marketable head by cultivar were statistically
not significant an inspection of these values reflect a similar
trend of highest yielding cultivars having the greater aver
age weights. In both seasons the cultivar X population inter177

Table 1. Main effect means of cultivar on broccoli head size and yield.

Season and cultivar

Marketable wt.
(23-lb. ctn/
acre)

Wtper
head
(oz)

Heads
harvested (%)

Fall 82
260
260
256
212
211
203
196
176
173
127

Green Beret
Emperor
Green Duke
Excalibur
Cruiser
Green Valiant
Prominence
Citation
Bonanza
Laser
F valuer

91
91
95
91
81
81
91
76
81

5.3
5.1

a*
a
a
ab
ab
ab
abc
be
be
c

5.0
4.2
4.6
4.3
4.1
4.0
3.8

abc
abc
a
ab
cd
bed
abc
d
cd

3.2

71 d

5.2

90a
90 a
90 ab
76 c
86 be

NS

##

Spring 83

275
255
214
189
170
159

Green Surf
Green Duke
Citation
Corsair

Moran Exp 45
Moran Exp 45 B
F value

a
a
b
be
cd
d

4.9
4.3
4.3
3.6
3.8

level.

yield.

76 c
**

•##

(*), 1%

(**) level or not significant

(NS).

action was not significant for marketable yield or average
weight per head.
Regression analysis of the population data are represent
ed in Table 2. The F82 study marketable yield data was
quadratic with significance at the 5% level, however, the
correlation coefficient (r) was low at r = 0.36. The market
able yield data of S83 was linear with significance at the
1% level with r = 0.72. The quadratic response by popula
tion in F82 is believed to be due to insufficient fertilizer at
the highest population. The S83 study received a greater
total amount of fertilizer and responded linearly with in
creased yield at the highest population. However with the
highest populations harvest maturity was delayed by ap
proximately 1 week as compared to the lowest population.
Table 2. Main effect means of population on broccoli marketable yield
and average weight of head.

Fall 1982

Population
(plants/acre)

14,500

21,750

29,000
Response2
r value

Marketable
yield
(23 lb. ctn/
acre)

Spring 1983

Avg. head

217

fwt.

(oz)

Marketable
yield
(23-lb. ctn/
acre)

Avg. head
wt.

'(oz)

259
178

4.6
2.8

5.7

291
399
414

Q*

9.9
9.3
6.91

L*#

L**

L#*

0.66

0.49

0.66

0.36

'•Response quadratic (Q)
(•) or 1% (••) level.

or linear

(L)

and

significant

at

the

5%

The average weight of marketable broccoli heads for
both seasons were negatively correlated with population.
The results are important in fresh market broccoli where
size and stem diameter are factors to consider in packing
for shipment. A carton of broccoli contains 14-18 bunches
each with 2-3 heads/bunch with a minimum stalk length
of 6 inches and a total weight of about 23 lb. (1). With a
desirable range of 5-8 oz per head, interpretation of the
average weight per head data indicates that the high popu
lations may be potentially desirable under favorable grow178

populations.
Cauliflower cultivar yields for fall 1982 (F82) and spring
1983 (S83) are listed in Table 3. Six cultivars: 'Spring
Snow', 'Supermax', S.G. 109, 'Snowball 123', 'Alpha Fortados'
and 'White Contessa' were the highest yielding cultivars
ranging from a high of 550 cartons/acre to a low of 378
cartons/acre in F82. In S83 'White Summer' and 'Alpha
Fortados' were the highest yielding and 'White Contessa'
one of the average cultivars in the fall was worst in this
season. The prime reason for the yield differences was per
cent heads harvested which reflects on the adaptability of
the cultivars. In general the greater the percent cut the
higher the yield. The average weight per head of these
cultivars ranged from 15 to 25 oz and was not consistent
with yield ability. There were no significant interactions
between cultivar and population in F82 and S83 seasons.
Table 3. Main effect means of cultivar on cauliflower head size and

*Mean separation in columns by Duncan's multiple range test, 5%

yF statistic significant at the 5%

ing conditions such as S83 but under less favorable con
ditions F82 may result in too small a head size at the high

Season and cultivar

Marketable wt
(23-lb. ctn/
acre)

Wt per head
(oz)

Heads
harvested (%)

Fall 82
Spring Snow
Supermax
S.G. 109
Snowball 123
Alpha Fortados
White Contessa
Snowball Y Imp.
Alpha Primura
F valuey

550 a*
541a
454 ab
446 ab
382 ab
378 ab
336 b
320 b

15 b
23 ab
19 ab
25 a
17 ab
21 ab
23 ab
18 ab

583
540
480
464
408
62

18 a
18 a
16 b
15 b
14 b
5c

86 a
50 b

57 b
50 b

57 b
50 b
36 b
36 b

Spring 83

White Summer
Alpha Fortados
Tornado
Spring Snow
Supermax
White Contessa
F valuey

a
ab
be
be
c
d

86 a

79 a
79 a
79 a
71a
21b

:paration in columns by Duncan's multiple range test, 5% level.
statistic
ic either significant at the 5% (*), 1% (**) level.

The average weight per head values were below de
sirable levels (Tables 3 and 4). Dividing the 23-lb. per
carton value by 16 count, the smallest marketable size, a
value of 23 oz is obtained. This theoretically then is the
minimum weight of a marketable head. The overriding
aspect of diameter of head as evidenced by head count per
carton usually finds that a weight range of 18-23 lb. is ac
ceptable. Using the 18-lb./carton value an average head
weight of 18 oz is obtained. For the purposes of this paper
an 18-23 oz range was deemed as marketable. The average
head weight values in Tables 3 and 4 reflect values both
above and below these values but all heads were 6 inches
or more in diameter. This reflects a problem of density of
the head under varying growing conditions.

Regression analysis of the population data are represent
ed in Table 4. The F82 marketable yield response was
quadratic with a similar yield (no significant difference
between the yield at 14,500 and 21,750 population levels) at
the highest levels. The response was significant at the 1%
level and had a r value of 0.70. The S83 marketable yield
response was linear at the 5% level with a r \aYue o£ 0.38.
It is felt that difference in fertilizer rate of application be
tween the 2 seasons accounts for the variation in response
as was the broccoli data.
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