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Experiment Station workers are trying something

like 125 varieties of Crotalaria.

Spectabilis was

Mr. F.
crop.

M. O'Byrne:

That was a volunteer

There was plenty of seed in the soil, plenty

put out from the station, and as far as striata is

of stand started, but the grass seemed to choke

concerned, it was grown by the! growers and put

out the Crotalaria.

tip in very small packages of seed that were quite

expensive, 50 cents to $1.00 a pound.

There was

a demand for it, and all the cheap seed supply was

in Porto Rico.

We find we have got to have a

source of cheap seed, hence our getting seed from
Porto Rico.

Mr. David C. Barrow:

I have found if you

have a crop of Crotalaria striata on your grove,

and you can count on the usual amount of re-

seeding from that unscarified seed, it is good
practice to buy about 10 pounds of scarified seed
and scatter it broadcast in your grove before you

disk it, in the Spring or Fall, or when you culti
vate, and then you have three or four different

chances of getting a stand, whereas, you wouldn't
have but one if you only had one kind of seed.

Mr. Clifford Hiatt:. I would like to ask Mr.

Mr. Clifford Hiatt:

We have planted a good

deal of speetabilis in Lake County, and we have
been very successful even though the last two
years have been dry.

We find it ideal to plant

Crotalaria early, the last of February or first of
March—very rarely after the 15th of March. If
we wait until the natal grass gets ahead of us we

mow the grass and that will give our Crotalaria
a chance, but it is necessary to mow the natal
grass or you won't have any Crotalaria.

That's

the practice we have carried out.

Member:

I know Crotalaria is supposed to

come up or reseed itself.

It has been my ex

perience that if you plant seed and it turns off
hot and the seed lies in the hot sand, it will not
germinate as well as if you put it in a day or two

O'Byrne what time of the year he planted his seed.

before the rain.

He states that the natal grass got the best of him.

Mr. O'Byrne:

Yes, that's right.

COST, YIELDS, RECEIPTS AND PROFITS, TEN GROVES FOR
SIXTEEN YEARS, 1916-17 TO 1931-32 INCLUSIVE

J. E. Turlington, Professor of Agricultural Economics
and Extension Economist
College of Agriculture, University of Florida

Records of costs, yields, and receipts for 10

kept records of receipts and expenditures.

They

groves covering the crop seasons from 1916-17 to

co-operated in every way possible with the repre

1931-32, inclusive, constitute the basis of this paper.

sentatives of the College of Agriculture, who se

The records for the first six years were secured

cured the information from them.

by the Bureau of Agricultural Economics, in co
operation with the Florida College of Agriculture.

ceipts were checked with packing house records
in many cases where the growers failed to have

All records since that time have been collected by

details by kinds of fruit.

representatives of the

College of Agriculture*.

Yields and re

The same 10 groves are included for the 16-year

The owners and/or operators of each of the groves

period; but the acreage for five of these was in

♦In a thesis presented by G. C. Roberts to the
Graduate Council of the University of Florida,
June, 1932, may be found a large number of tab
ulations and observations covering the first 14

This increase was due to both additional planting

years.

creased since 1916-17 by a total of 149 acres.
and to purchase of nearby groves.

The total

acreage for the 10 groves increased from 477 acres
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in 1916-17 to 626 acres in

1931-32.

These

10

groves undoubtedly rank above the average of the

tions

in

grove

values.

Wartime

inflation,

the

Florida "boom," the location of the grove with
reference to highways and cities, the depression,

groves of the state.

In order that certain comparisons may be made

of the individual groves without revealing their
identities, all costs and receipts have been con

verted to the per-acre and/or per-box basis.
Costs as used in this paper include all labor and
supervision, hired or otherwise, use of work stock,
power and equipment, fertilizer, bluestone, dust,

spray, and other materials, taxes, and any miscel
laneous expenses chargeable to the grove.
Receipts were what the grower received for the
fruit on the tree, after all picking, hauling, pack

ing and marketing charges had been deducted.
The measure of profits used is returns on cap

ital, the difference between receipts and costs.

Interest—an important item of costs—has not been
included as a cost in this paper because of the
measure of profits selected and the great fluctua

the increased acreage of citrus coming into bearing

and a number of other factors have had their in

fluence on the value or price of groves during the
16 years.

Both yields and costs per acre of citrus increase
with age of the trees up to maturity*.

crease faster than costs.

Yields in

When adjustments are

made for groves containing all or a part of their
plantings of the younger ages, a decrease} in the
costs per box follows.

Therefore, if we are to

compare groves having any part of their planting

of younger trees, it becomes necessary to apply an
adjustment that will reduce them to a common
age basis*.

We have endeavored to make an ad-

*See Agricultural Economist, Vol. II, No. 9,
a mimeographed publication of the Florida Agri
cultural Extension Service for a method of mak
ing age adjustments.

TABLE I
RELATION OF YIELDS PER ACRE* TO COSTS AND OTHER! FACTORS
BY YEARS FOR 10 GROVES (1916-17 TOj 1931-32)

♦Young groves adjusted for acreage to age 15 for all factors.
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justment that would bring all young bearing trees

up to age IS.

All data given hereafter have been

so adjusted unless otherwise specified.
The average annual yield per acre of groves five
years old and over was 202. boxes, and the cost,

$178, or a cost per box of 88 cents.

Adjusting the

for 16 years. In other words, the fertilizer costs
per acre (adjusted to mature bearing age) aver
aged $72 per acre per year.
Taxes averaged 10.2 per cent, of the total costs
over the 16-year period, or approximately $20 per

acre of mature grove.

Because some of the prop

young bearing trees to age 15 resulted in increasing

erties were within incorporated cities for all or a

the average yield to 235 boxes, and costs to $197

part of the time, some city taxes are included in

per acre; but reduced the costs per box to 84 cents.

this.

The average yield, costs, receipts and profits per

of taxes ranged from 5.1 per cent in 1916-17, to
15.2 per cent, in 1924-25.

acre (young bearing trees adjusted to age 15) are

The per cent, of total grove costs made up

During the later

The relation of average yields per acre per year

years of the study, there seemed to be a tendency

to costs, receipts, and other factors by groves, is

shown by seasons in Table I.

for several of the groves to bear a heavy crop of

shown in Table, II.

grapefruit in years when the state's crop was short.

boxes per acre per year for one grove to 342 boxes

The yields varied from 172

This was especially noticeable in the season of

for another.

1929-30.

acre per year to $254 per acre for the same two

Some of the operators believed it pos

The costs varied from $113 per

sible to so1 manage a grapefruit grove that large

groves, respectively.

crops would be had during years when the state's

yield and lowest costs per acre also had the lowest

The grove having the lowest

crop was short.

cost per box; while the grove with the highest per

For the 10 groves, the average yield per acre
ranged from 171 boxes in 1916-17 when a freeze

costs per box.

acre yields and costs was next to the lowest in

in February injured a part of the fruit, to 333

Fertilizer costs ranged from $57 per acre per

boxes in 1929-30 when a number of these 10 groves

year for one grove to $103 per acre per year for

had abnormally large grapefruit yields.

another. The weighted average annual cost of
fertilizer was $72 per acre.

The per

cent, of the total production that was grapefruit

was nearly twice as high in 1929-30 as in 1916-17.
Receipts per acre ranged from $162 in 1928-29,
to $902 in 1918-19.

Per-acre costs ranged from

A price index was figured for each grove by
years. This was computed by dividing the total
actual receipts from grapefruit, oranges and tan

four years was about five times as much as for

gerines for the individual grove, by what the re
ceipts would have been had each kind of fruit sold
at average prices received by the 10 growers.
Such an index revealed the fact that each grower
received more than an average price for some sea
sons and less than an average price for other sea
sons. It also frequently happened that a grower
received more than an average price for one or
two kinds of fruit and less than average for an

the last four years.

other kind.

$124 in 1916-17, to $242 in 1929-30, with an aver

age of $197 per acre per annum for the 16 years.

Per-box costs ranged from 72 cents in 1916-17, to
$1.00 in 1928-29.
The return on capital averaged $271 per acre
per year for the 16 years; but the range was from
$60 per acre in 1928-29, to $688 in 1918-19.

The

average per-acre return to capital for the first

The receipts per box of fruit

averaged about 2% times as high during the first
four years as during the last four years. An av

There were five groves that sold from 46.3 to
66 per cent, of their total volume as grapefruit.

erage for the last four years showed about 12

The return on capital for these groves averaged
$161 per acre per annum over the 16-year period.
For the five groves with from 10.3 to 27.9 per

per cent, higher yields and costs per acre than an

average for the first four years.

In

1923-24,

fertilizer

amounted

to

approxi

mately 30 per cent, of the total costs fon the 10
groves; but in 1918-19 it was 49 per cent.

Fer

tilizer averaged 36.6 per cent, of the total costs

cent, grapefruit, the return on capital averaged

$361 per acre per annum over the 16 years, which
was $200 more per acre than for the five groves
with a high percentage of grapefruit. In the first
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TABLE II

PELATION OF YIELDS> PER ACRE TO COSTS AND OTHER FACTORS*
BY GROVES, 16-YEAR AVERAGE (1916-17 TO 1931-32)

♦Young bearing grove adjusted to age 15 for aU factors.

group, grapefruit averaged 60.1 per cent, of the

the 16-year period exceeded the total expenses.

volume of all fruit sold, and returned 52.2 per cent,

During the 16 years, there were 28 instances out

of the receipts.

of 160 (10x16) where costs for bearing groves

The average price o£ fruit sold

per grove was $1.50 per box.

For the other five

(five years of age and older) were greater than
Only one of the 10 groves showed re

groves, grapefruit averaged 15.8 per cent of the

receipts.

fruit sold, and returned 10.9 per cent, of the re

ceipts in excess of costs for each of the 16 years;

ceipts.

three others for 15 years; two for 14 years; two

The average price for all fruit for these

five groves was $2.35 per box, or 77 cents per box

for 13 years; one for 12 years; and one for nine

higher than the price received by those with more

years.

grapefruit.

receipts, is shown by seasons in Table III:

Fertilizer costs per acre were lower for those

groves with the larger percentage of grapefruit,
with one minor exception.

The per cent, of the

total costs chargeable to fertilizer was also lower

The number of groves with cost exceeding

TABLE III
NUMBER OF GROVES WITH COSTS EXCEEDING RECEIPTS

BY SEASONS (10 GROVES 1916-17 TO 1931-32)

on these groves except for the lowest total cost
grove.

On this grove, fertilizer reached the high

est per cent of the total cost for any of the 10
groves.

A possible factor entering into the causes of

lower fertilizer costs per acre for the five groves
having the highest percentages of grapefruit, com
pared with the five with the lowest percentage of
grapefruit, was the fact that the latter group av
eraged more trees per acre. This probably had
an effect on the receipts per acre also.

On each of the 10 groves, the total receipts for

1916-17
1917-18

1918-19
1919-20
1920-21
1921-22

1922-23

1923-24

6
1

1
0
1
1
1
3

1924-25
1925-26
1926-27
1927-28
1928-29
1929-30
1930-31
1931-32

1
2
1

0
6
0
2
2
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Price Pen
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Figure 1.

Prices of Fruits:

1111

Prices of Florida Grapefruit by Years

The percentage variation in

grapefruit sold on the New York auction was

prices received by growers for Florida grapefruit

$2.56 per box. The spread was between $2.00 and
$3.00 for 11 o# the 13 years. In 1920-21, iti was
$3.19, and in 1931-32 it was only $1.84. In 193132, much grapefruit was shipped to New York by
boat, and freight rates to eastern markets were
reduced in February. Other studies* indicate that

and oranges, has been much greater than auction
prices.

This is illustrated by the fact that New

York auction prices which are available for the last
13 years showed a range in price for grapefruit
from $2.53 in 1931-32 to $4.93 in 1927-28, a differ
ence of $2.40 per box, or 95 per cent.

The average

costs from the tree to the car were approximately

price received by the ten growers for grapefruit

22 cents per box less in 1931-32 than the average
for the two seasons 1924-25 and 1925-26.
A four-season average 1928-29 to 1931-32 indi
cates that it required two or more boxes of oranges
out of every three, and three or more boxes of

for the same period varied from 51 cents in 193031 to $1.97 in 1927-28, a difference of $1.46 per
box, or 276 per cent.

(See Figure I).

The 13-year period spread between prices re

ceived by these 10 growers for grapefruit on) the
tree and the auction price paid for all Florida

♦Experiment Station Bulletin 202 and unpub
lished data^—Florida Experiment Station.

FLORIDA STATE HORTICULTURAL SOCIETY

29

grapefruit and of tangerines out of every four, to

growers represents from 100 to approximately 400

pay for charges between the tree and the New

records for each of the years listed.

York auction.

It seems necessary either that these

charges must be reduced, or the prices to the
growers raised in some other way if they are to
remain in business.

Average prices received by the 10 growers for
oranges varied from 68 cents per box for the 1928-

29 season, to $4.32 for the season of 1927-28.
This is a difference of $3.64 received by the

The price received by these 10 growers for
grapefruit averaged about 14 cents per box more
than that received by a larger number of growers,
as shown in Figure I. This larger number of

grower, or 535 per cent.

The New York auction

price varied from $3.27 per box in 1923-24, to

$6.24 in 1927-28, a difference of $2.97, or 91 per

cent

(See Figure II).

Price Per
Box

o>

8

st
Figure 2.
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Prices of Florida Oranges by Years
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be attributed to the fact that the percentage of

The general wholesale price level for all commod
ities averaged approximately V/2 times as high
during the first four seasons as during the last
four. It, therefore, seems that we must look else
where than to the general price level for a large
part of this difference in prices between the early

Valencias to total sales of Florida oranges, was

and latter seasons.

about twice as high for the 10 groves as was the

seems to be found in the increased production of

average for the state.

Florida citrus.

The 13-year average spread between what these
growers received per box for oranges and the New
York auction price for Florida oranges was $2.22.
This was 34 cents per box less than the spread
for grapefruit.

This difference of 34 cents may

The larger number of groves (also included in

The greater part of the answer

When grower prices of fruit are sufficiently

Figure II) show average receipts per box of or

high for a period of years, it is not difficult for

anges for 14 years to be 47 cents less than for the

an average grower to make a profit.

10 groves, thus making a spread for the larger

increase rapidly and per-acre grove values also in

number of groves of $2.69 per box.

Plantings

Taking the

crease.

On the other hand, when grower prices

larger number of groves, the spread for oranges

remain

sufficiently

between grower prices and New York auction was

grower to run into the red for a few years, new

about the same as for grapefruit.

plantings will probably not be sufficient to offset

In other words,

the spread between grower and New York auction

prices for Florida fruit during the last 13 years has
averaged close to $2.60 per box.

low

to

cause

the

average

abandoned acreage.

During the early years of this study, grove plant

of fruit sold at auction and the entire Florida
crop. Therefore, this apparent spread may not be
the actual spread, but it is not likely that it misses

ings in the state were increasing rapidly. Full
statistical information by years is not available on
this point; but statistics compiled by the State
Plant Board show that in 1919 there were 11,356,414 citrus trees in the state. This number had
increased to 16,677,227 by 1923, and to 22,026,714

it greatly.

by 1928, and to 24,323,850 by 1931.

We do not have data to answer the question of
differences between average size, grade and quality

There is little if any indication that the spread

between grove prices and New York auction prices
is influenced by the size of the crop marketed.
It is not likely that it costs \y2 times as much to
harvest, pack, transport and market a 24,000,000
box crop as it does a 16,000,000 box crop.

The

increase in 12 years of 114 per cent.

This is a total
The increase

in tangerine plantings from 1923 to 1928 was 165
per cent.

Orange trees increased during this same

period 25 per cent., and grapefruit 17 per cent.
It has already been suggested that the number
of boxes of Florida citrus produced, or rather of

grower, however, suffers much more when the

fered on the market, seems to be the most impor

state's crop is large than when it is small.

tant single factor affecting grower prices.

The grower's price for tangerines varied from
11 cents per box in 1930-31, to $4.56 in 1927-28, and

$4.63 in 1919-20, a difference from the lowest price
year to the highest price year of $4.53, or 4109 per
cent.

Auction prices

for

tangerines

were

not

available.

This is

well illustrated in Figure III showing the relation
between carloads of Florida grapefruit shipped and
prices received by these 10 growers.

The rela

tionship is very close.

A mathematical calculation indicates that with
the volume of grapefruit given, it would have been

Grower prices per box for the first four seasons

possible) to determine within 25 cents per box of

of the 16 years in this study, averaged twice as

what the grower would receive in more than two-

much for grapefruit, 2.4 times as much for or

thirds of the cases.

anges and 4.7 times as much for tangerines, as

ure further indicates that for each increase of 1,000

during the last four seasons.

When all fruit was

included, the average price per box was 2J/2 times

as high the first four seasons as for the last four.

(See Figure III).

This fig

cars of grapefruit shipped from Florida, the price
The
relatively high prices in 1927-28 may be partially

to the grower decreased by 7.1 cents per box.
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Box

$2,50

2.00

1.50

1.00

•50
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Figure 3.

»O

Seasons 1917-18 to 1931-32

2k
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(Production in Thousands of Carloads)

accounted for by the fact that the United States

crops of both citrus and of apples were very short.
Similar calculations were made for oranges and
for all Florida citrus.

20

Relation of Price of Grapefruit (on the tree) Received by Ten
Growers to Total Cars of Florida Grapefruit Marketed

The results show much the

same thing as for grapefruit, i. e., the larger the

crop ihe lower the price; but the correlations were
not altogether as high as for grapefruit.
The general trend of citrus production in Florida
has been up for some time, while the trend of
prices has been down.

3.

Costs average 84 cents per box of fruit sold.

Thirty-one cents of this was for fertilizer.
4.

In general, groves with a high percentage of

grapefruit were less profitable than those with a

high percentage of oranges.

5.

The returns on capital (the amount by which

receipts exceeded costs) averaged five times as
much for the first four years as for last four.

6. Receipts per box of fruit sold averaged $1.99,
or $1.29 for grapefruit, $2.35 for oranges, and $2.69
for tangerines.

SUMMARY

1. The average annual sales from the 10 groves
was 235 boxes per acre, made up of 52 per cent,
oranges, Z7y2 per cent, grapefruit, and W/2 per

cent, tangerines.

(The young bearing grove has

been adjusted to age 15 for all factors in the sum
mary statements).

2.

The receipts averaged $468, costs $197 and

returns on capital $271 per acre per season.

7. Receipts per box of fruit sold averaged 2l/2
times as high during the first four as during the
last four seasons. Grapefruit was twice as high,
oranges 2.4 times as high, and tangerines 4.7 times

as high on the average for the first four seasons as
for the last four.

8. An average oi the last four seasons indicated
that it required two-thirds of the oranges and
three-fourths of the grapefruit and tangerines to
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pay charges between the tree and the New York
9.

10.

The most important single factor affecting

prices received by these growers seems to have

auction.

The percentage variation in prices received

by growers was much greater from season to sea

been the number of boxes of Florida fruit of
fered for sale.

son than New York auction prices.

BULGE PACK AND POOR CONTAINERS AS THEY
THE MARKETING OF FLORIDA PRODUCE

AFFECT

M. R. Ensign, Agricultural Experiment Station, Gainesville

The keynote in the administration of today's
business, both public and private, is reduction—a
tightening or pulling up of the waste line. It is
well, therefore, that those interested in the horti
cultural industry of Florida should examine with
some care the leaks and losses that can be profit
ably exercised.

The income from the sale of hor

ticultural produce from Florida amounts to about
$100,000,000 annually. If a saving equal to 10
or 15 per cent, of this amount could be added to
the State's income, many social needs could be
supplied.

The thesis of the present discussion, therefore,
is this: An annual saving of 10 to 15 millions of
dollars can be effected (1) by the elimination of
the bulge pack and (2) by the adoption of scien
tifically constructed containers.

of the\ state in 40 to 50 different kinds of con
tainers.

Unhappily, the majority of these are en

tirely unsuited for the use to which they are put,
yet tradition continues them in use.

Furthermore,

the cost of containers could easily be cut 10 per
cent, if two or three types were adopted as the
standard containers for all the produce from Flor
ida.

A few well chosen standard containers would

also greatly simplify the marketing problem and

strengthen the Florida markets enormously.
As intra- and inter-state competition has devel

oped, much more attention has been given to
grading, to the establishment of suitable brands
and to the attractiveness of the packages.

These

changes have; been particularly evident in the pro

ducing areas that have recently entered the field.

In order to logically develop this premise, it is

Produce from these new areas required an entree,
as it were, on to markets that, had become highly

necessary to review briefly some historical facts

competitive and the growers fully recognized the

relative to the evolution of the produce business in

compelling arguments possessed by high quality,

Florida and in competing areas.

strict grades, attractive packages, and uniformity.

Florida growers with an established market have

HISTORICAL

Florida produce faced practically no competition
30 years ago.

not fully realized nor appreciated the extent and
importance of these factors so that today they find

Citrus and vegetable crops were
available on northern markets in such limited

their birthright through delinquency and indif

quantities that everything sold at profitable prices.

ference.

Consequently, there was little or no need for grad

themselves

being

dispossessed—having

forfeited

Concurrent with the changes described above,

ing and anything approaching standard methods

another important but undesirable practice in the

of packing was entirely unknown.

marketing of perishables has gained great mo

Old boxes, bar

rels, and bags of nondescript nature were used

mentum during the last decade.

with few or no complaints or damage claims.

been purposely overfilled, creating what is now

From that time until now some improvements have

commonly known as the "bulge pack."

been made in the design of containers, but there

tice began about 1922 with certain vegetable grow

Containers have
This prac

has also developed simultaneously, a great multi

ers as a direct bid for the buyer's attention, al

plicity of types so that Florida produce goes out

though Florida citrus had been given a slight bulge

