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PREFACE 

This report is one of a group on seasonal changes in fruits; earlier reports 
dealt chiefly with citrus. It is part of a broad program of research by the 
Agricultural Research Service to evaluate and maintain the quality of 
agricultural products in marketing channels. 

These studies were undertaken at the request of the Florida avocado 
industry in order to meet consumers' and shippers' demands (or the market
ing of mature avocados. Before a Federal Marketing Order and Agreement 
program was adopted, no official inspection of Florida avocados had been 
required; thus the grade and maturity of aVQ'rados in commerce were deter
mined at the discretion of individual shippers. Since 1954, the Avocado 
Administrative Committee has administered the provisions of the order 
and ,agreement, which include recommendations for approval by the Secre
tary of Agriculture in establishing regulations on maturity, grade, pack, and 
containers for avocados grown in Florida. 

Trade names of products and equipment that were used in the tests are 
used for identification only, and their use does not constitute their endorse
ment by the Department, nor imply discrimination against other similar 
products and equipment. 

The late Dr. Arthur P. Sidwell, Horticultural Crops Branch, Market 
Quality Research Division, Beltsville, Md., aided in statistical a,:lalyses. 
Former staff members, who assisted in conducting the investigations were: 
Dr. Carl W. Campbell, University of Florida Sub-Tropical Experiment 
Station, Homestead; Dr. John Popenoe, Fairchild Tropical Garden, Miami; 
and Dr. Mortimer J. Soule, Jr., Fruit Crops Department, University of 
Florida, Gainesville. 

Acknowledgment is made to members of the various Florida avocado 
administrative committees, Homestead, for their support and encourage
ment; and to Dr. Roy \V. Harkness and the late Dr. George D. Ruehle, the 
University of Florida Sub-Tropical Experiment Station, Homestead, for 
technical assistant-c. The following growers and shippers provided fruit for 
the investigations: the late Donald S. Ames, the lale Hugo Boe, J. R. Brooks, 
E. C. Byars, Sr., J. Abney Cox, Ivey E. Futch, Harold E. Kendall, F. M. 
Kent, R. R. Kinard, William H. Krome, F. Lardon, William E. Rheney, 
W. H. Rowe, .f. B. Tower, G. F. Ward, and W. F. Ward. 
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SUNIMARY 


The results of the research on 7 crop years that are reported in 
this bulletin may be used by the Florida avocado indtl.stry to 
improve the standards of maturity at harvest. The present 
standards are based on weight and diameter correlation, to
gether with picking dates. 

The three main races of Florida avocados and their hybrids 
mature as early as June and as late as February, depending on 
variety. Nlost of the commercial crop matures in the late summer 
and fall. Because of the wide variation in date of maturity, a 
grower needs to know the indications of maturity for the particu
lar variety or varieties that he grows. These indications-sea
sonal changes, and yearly and grove variations-were studied 
for more than 40 commercial avocado varieties picked from more 
than 30 groves. Oil content and fruit weight and diameter were 
determined and related to palatability tests. 

Avocados used in this research were collected and studied dur
ing 7 crop years: 1955-56 through 1961-62. Comprehensive 
studies were made during the three harvest seasons, 1958-59 
through 1960-61, with special emphasis on Pollock, ""Valdin, 
Booth 8, Lula, Taylor, and Booth 1 varieties. 

Picking date, fruit weight and diameter correlation, and oil 
content gave a good index of maturity. Test results of other 
physical characteristics and their seasonal changes were incon
sistent or variable, or the characteristics had no apparent rela
tionship to maturity. 
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Seasonal Changes in Florida A vocados 

T. T. Hau~n, Jr., research horticulturist, Paul L. Harding, research jJla/lt 
physiologist. and W. F. Reeder, biological laboratory techllician 1 

Market 	Quality Research Division 
Agricultural Research Service 

INTRODUCTION 

The primary objectives of these in
vestigations were to determine the sea
sonal changes in certain chemical and 
physical charac:tt:ristics of Florida 
avocados and to evaluate them as in
dices of rna turity. 

The first recorded introduction of 
tht' avocado into Florida was by H.enry 
Perrine in 1833 (16).~ The first per
manent sett!t::rs, who came to the 
~[iami area during the middle of the 
last century, founel seedlings ~rowing 
wild in the hammocks; and by 1900 
severnl commercial groves of seedlings 
had been established neal' ~·[ial11i 
(18). Since 1900 numerous seedlings 
have becn namcd and propagat~;d as 
varieties. ancl today less than 5 pcrcent 
of the Florida crop is comprised of un
named secdlings. No general agree
ment exists as to the most satisfactory 
\'a1'ietie5 (or Florida, so many are 
grown, This creates difficulties in the 
standardizations of pack, grade, and 
maturity for commercial shipments. 

For most varieties. maturity stand
ards [or the shipment of avocados are 
based on minimum weights or diam
eters which fruit must attain by desig
natcd shipping dates \25). For some 

Dr, Hatton and Mr. R('edcr art' sta
tioned at :-liami, Fla.: Dl'. Harding- is 
statiol1l'c! at Od,mdo. 

• Italic numbers in parcnthcsl'S ref!;r to 
LilcrOlturc: Cited, pagl' '27. 

varieties, the specifications permit the 
larger sizes o[ fruit to be shipped on 
initial shipping dates, and as the sea
son progresses the fruit weight and 
fruit diameter restrictions are grad
ually lowered and eventually removed. 
Other varieties of avocados are also 
subject to fruit weight and fruit diam
etcr restrictions at an initial shipping 
date, but this restriction is removed 
only at a final shipping date. Several 
minor varieties arc not subject to size 
restrictions, but merely to the initial 
shipping date. As many as 54 varie
ties have been listed in the official 
shipping schedule.3 The commercial 
shipping season covers a span of ap
proximately 8 months, beginning in 
June for early varieties and ending in 
February for late ones. The heaviest 
volume of shipments is usually from 
September through January. 

Races and Varieties 

Three general groups of avocados, 
PCI'Se(l americana ~Iiller, are grown 
commercially in Florida, varieties of 
the West Indian race, varieties of the 
Guatemalan race, and hybrid varieties, 
which arc mostl), West Indian X 

: COlllllH:n:ial shipping' schedules have 
bl'cn publishcd annually by the Avocado Ad
Illinistrative Committee, Homcstead, Fla., 
sine!; tht, 1954-55 season.. 

I 
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Guatemalan. Indications are that 
some Florida avocados also contain cer
tain characteristics of the Mexican 
race. 

Originally, Popenoe (J 6) classified 
avocados into three races: The West 
Indian, Guatemalan, and Nlexican. 
Popenoe and Williams (17) , and 
Schraeder (19) have recently stated 
that the classification has become less 
distinct because of the increasing num
ber of hybrid varieties and the dis
covelT of intermediate types of thc 
Guatemalan and Mexican mcesgrow
ing wild in Mexico. 

The West Indian race is represented 
by the common avocado of the tropical 
American lo\,vlands ancl is intolerant to 
cold; in thr continental United States 
it is grown commercially only in south
ern Florida. Avocados of the Guate
malan race, and even more so those of 
tht' ~{exican race, are considerably 
morc' tolnant to cold than such fdiit 
of the West Indian race. Hybrid 
\'aric:·".ies in Florida are generally in
tt'rmcdiate in cold hardiness; some are 
alm05\ as intolerant to cold as West 

TABLE I.-Seasollal nzol:em('nt of 
Florida G('ocados by jJar('utage, 
ar'('ragCI 195"-61 

[FrolU thl> Vlurhln .\yu('mln .\dlllini~tl':ltiY(' 
(t.)JuHlin.'.· HHlltu11 1·.'IHH'tSJ 

Pal'en tclt;:t' 

lI.lonth 
\,\','st iGuatei 

rndian I:-fybrid malani 

Umhels HtlsJui.r, BI/shels 
January . o 38. r8 4,613 
Febrlla,'y, () 14.621 4.226 
,\Iarch. () 1. 47 I 562 
,\pril ... , ' 26 , ;1 5 
~In)' ....... . 54· : () () 
June., ... , .. 118 I () 0 
./uly .. 1'1.2% : () () 
,\Ugllst .. , ... , [-. r,-6 . fJ () 
Septcmbf'I', 26.604' <J. -61 0 
Octnbel' 4.fF6 63. 2')8 0 
No\\'mb,'" 21t) ,76.388! 145 

j (3 -I)' , 1 111Dc cemher .. I ) . .) .) i -. -'-

Indian varieties while others are about 
a~ tolerant to cold as Guatemalan 
varictico;. Nearly 90 percent of Florida 
avocados arc [rom hybrid varieties of 
unknnwn parentage. 

i.vlost hybrid varieties arc shipped 
during fall and winter months; West 
Indian varieties mature earlier than 
those of hybrid varieties and arc 
shippcd mostl), during July, August, ( 
and September (table I). Florida 
shipments of avocados of the relatively 
unimportant Guatemalan varieties are 
made during fall and winter months, 
especially the latter. During the 1962
63 season, the following eight varieties 
accounted for more than 90 percent 
of the avocado shipments: 

Typt P<:rct:nt 

Lulu. . . . ; Hybrid ....... . 28 
l~ooth S . , .... i . , ... do ....... . 24 
\Valdin. West Indian ... , 12 
Booth 7 ...... i Hybdd ....... . 10 
Pollock. \ Vt;"st Indian .. " 7 
Hickson ..... , Hybrid ....... . 5 
Booth 3 ...... ' ... do ....... . 3 
Flichs. . .. \ V,'st Indian ... , 2 

Production Areas 
The avocado production area of 

Florida is divicled into two districts. 
District 1 is the whole of Dacle County, 
located in extreme southeastern Flor
ida. ~{ore than 90 percent of the 
State's avocado crop is harvested in 
this county; thc> groves arc located ex
clusively on Rockdale soil. District 2 
includes the remainder of the State, 
with most of the groves located on 
Lakeland fine sahel in south central 
Florida. 

rrarie/al Characteristics 
Fruit of avocaclo varieties c1ilTer ac

cording to shape, size, ancl color of 
fruit I plates I and II). Fruit of the 
Pollock variety when mature ll1ay 
exceed 60 ounces in weight, whil~ 
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.FUCHS WALDIN 

,,"-,..~, ""'~•..,., ..~_" ~ ... "0'-"<' "'." '\ '.. 
1 I·. ,~ 

HARDEE TRAPP 

, ... ~ '",.",,~,.,., .......... 

• , 01 

POLLOCK WEST INDIAN SEEDLING 

PLATE I-Varietal characteristics of selected West Indian avocados showing differences in 
size, shape of fruit, color of skin, amount of flesh, size of seed and seed cavity at huvcst. 
All rulers are 6 inches. 
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TONNAGE LULA 

BOOTH 8 MONROE 

,I 

BOOTH 7 TAYLOR 

PLATE II-Varietal characteristics of selected Guatemalan and hybrid (probably Guate
malan X West Indian) avocados showing differences in size, shape of fruit, color of skin, 
amount of flesh, size of seed and seed cavity at harvest. All rulers are 6 inches. 



mature Booth 8 fruit may weigh less 
than 6 ounces. Size of seed cavity and 
looseness of seed in the cavity are 
among other characteristics. In com
parison to the size of the fruit, Waldin 
and Booth 1 have large seed cavities 
while nooth 7 and "Monroe have small 
seed cavities. Fruit of Booth 8 and 
Booth 7 contain seeds tight in the 
cavity, while the converse is true of 
such vat:il~ties as Fuchs and Pollock. 
Frequently Booth 1 avocados display 
the undesirable characteristic of seed 
sprouting, :Mature fruit of most 
varieties have green skin color with the 
exception of a few purple-sKinned 
varieties such as Hardee and Linda. A 
more detailed desniptiQn of Florida 
avocado varieties is in (/8, 26). 

j\l1aturity and RilJeness 

In this study the findings have been 
l'e1ated to tltt, marketing orckr matu

rity standards at different times prior 
to and throughout the normal harvest
ing period. 

To avoid confusion in the meaning 
of the tenns "maturity" and "ripen
ing" as they arc used in this publica
tion, their usual horticulturalmcanings 
are defined. Maturity refers to a stage 
of development of a fruit on the tree; 
ripening refers to the process by which 
a firm matnre fruit when held under 
suitable conditions becomes soft and 
edible, A mature avocado is one that 
has attained such a stage of develop
ment that it will ripen with acceptable 
eating quality after picking. An im
mature avocado is one that has not 
attained the proper stage of develop
ment, and although it may soften, it 
does not have acceptable eating 
quality. An immature avocado when 
allowed to soften usually shrivels and 
becomes rubbery and discolored. 

MATERIALS AND :METHODS 

E.'Cperimenlal Procedure 

A detailed study was made of Pol
lock, Waldin, Booth 8, Lula, Taylor, 
and Booth 1 avocados for the 3 crop 
years, 1958-59, 1959-60, and 1960-61 ; 
these were selected because they arc im
portant varieties representing each ra
cial and major hybrid pat'ental group, 
and together t/w)' span most of the 
marketing season. The first samples 
were picked about 4 weeks before the 
earliest date listed for each variety in 
the avocado shipping schedule of 1958
59, and approximately the same sam
pling dates were used for the 3 crop 
years. Seven biweekly pickings were 
made each year [rom three trees in each 
of three groves. Whenever possible, 
test fruit was obtained from the same 
groves and trees throughout the 3-year 
period. Analyses were made for oil 
content, and rnca~urell1ents were made 
for fruit diameter, fruit wei!{ht, loss in 
fruit weight during the softening pe

riod, number of days for fruit to soften, 
and palatability. For softening, the 
avocados were held at 70° F. and 
70-85 percent relative humidity. 

In addition, from 1955-56 through 
1961-62, many varieties of fruit were 
studied on an indi\iidual crop-year 
basis. Studies included tests for spe
cific gravity, rate of fruit growth, firm
ness, flesh and seed-coat color, lent icc I 
corking, soluble solids, phenolic com
pounds, oil content as well as fruit 
weight, fruit diameter, and palatability. 

For most studies, fruit was from 
groves in Dade County. Fruit of the 
Taylor variety was from groves in 
Dade, Palm Beach, and Highlands 
Counties. In addition, Lula and Booth 
8 avocados were obtained from groves 
in Dade and Highlands Counties for 
comparative fruit weight studies dur
ing 195.7-58. Groves in Dade, Palm 
Beach, and Highlands Counties were 
located on rockland, lI1uckland, and 
sandy soil, respectively. 
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Physical Characteristics 

\-Veight measllrements were made to 
the nearest~~o ounce, and data were 
expressed to the nearest ~'to ounce. 
Diameter measurements were made 
with the usc of rings graduated in sizes 
of %G inch. Specific gravity oJ whole 
fruit was determined gravimetrically 
onfreshly picked, firm avocados. Spe
cific gravity of flesh was determined on 
a cylinder of flesh obtained from firm 
fruit with a l-inch cork-borer. Meas
urements of fruit growth were made on 
tagged fruit by measuring periodically 
the circumference to the nearest ~~(\ 
inch. Avocado flesh firmness was de
tennineci with a :Magness-Taylor fruit 
pressure tester (4) /3) at the time of 
picking with a ;,,'tn-inch plunger on the 
pared surface of two opposite sides of 
the cheek of the avocado. Flesh color 
was matched with the Nickerson color 
fan (14). Seed-coat color was judged 
as being brown or white. Lenticcl 
corking; was judged by extent of sur
face affected on individual fruits and 
by the total number or percent having 
this condition. 

Chemical Analyses 
Tests for oil content were made with 

an Abbe rcfracton eter by a modified 
refractive method (6). The method 
is based on the change in refractive 
index of avocado oil when mixed with 
Halowax (chlorinated naphthalenes). 
Halowax is used as the refractive 
standard. Only firm, freshly picked 
avocados were used. Total soluble 
solids were detemlined from fin11 avo
cado flesh, which was ground and 
pressed through cheesecloth; the rc
suiting juice was centrifuged. A re
fractometer was then employed to 
make total soluble solids readings on 
the free juice. Analyses for phenolic 
compounds t2) and reducing sugar 
(24) employed colorimetric proce
elmes. Tannic acid was the standard 
for the phenolic procedureJ and glu

cose was the standard for the reducing
sugars method. 

Evaluation of Palatability 

Evaluations of palability were made 
on the merits of each "ariety of avo
cado. Palatability of individual fruit 
was rated by a taste panel of about 6 
members. Palatability was rated on 
fruit after softening at 70· F. on the 
basis of characteristics previously de
scribed by Harding (5) J according to 
the scorecard shown opposite. 

Statistical Calculations 

Statistical procedure was designed to 
show relationship of the more im
portant quality measurements to the 
harvest season and to each other. This 

TABLE 2.-Linear correlation co
efficients between fJail's of quality 
factor measurements of several var
ieties of Florida avocados 

[stlltlsticlIl si!nliticunce: • • =hlghly fllgnlf·
h.·ant: • = Hignifll"unt. Averug-c ullml)(~r of 
tlegrees of freedom WIIS 1110 for ellch \'ultld 

Pairs of Value of ('r" 
quality factors 
and varieties 

195R-59 1959-60 1960-61 

Weight and 
diameter: 

Pollock..... **0.96 **0.96 **0.97 
Waldin ... __ **.96 **.97 **.97 
Eooth 8 .... **.94 **.90 **.92 
Lula ... _'" **.88 **. 72 **.91 
Taylor .... ' 
Eooth 1 .... 

**. 92 
**. 95 

**.96 
**.88 

**.92 
**.96 

Weight and 
oil: 

Pollock•... **. 70 **. 73 **.82 
\\'aldin ..... **.21 **.42 .12 
Booth 8 .. ,. 
Lula 

**.50 
**.47 

**.57 
*.15 

**.25 
**.35 

Taylor ..... 
Eooth 1 ... , 

**.38 
**.3.1 

**.45 
*.23 

**.43 
-.09 

Diameter and 
oil: 

Pollock ..... **. 70 **. 71 **.82 
Waldin ..... **.20 **.45 *.18 
Booth 8 ... , **.51 **.53 **.24 
Lula.. .... :: ill **.28 **.32 
Taylor .... **.46 **.32 
Booth 1 ... I **.32 **.27 -.01 
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SCORE CARD 110R TESTINO TA"E OR FLAVOR 011 AVOCADOS I 

Numerical 
ra.ting Individual 

Arbitrary standard Taste or flavor of fruit range cor numtrical 
rcspondipg rating 
to descrip

tion 

Green ....•.•.•.... , Green, grassy bitter, unpleasant aftertaste, 50-59 ''''' ....... 
unpalatable, and rubbery to soft texture 

-------- (Does not meet consumer acceptance),. . 
Unpalatable .•. "'" Flat, watery, slightly bitter, slightly un 60-69 .......... 

pleasant after taste, and rubbery to soft 
texture (Docs not mt't!t consumcr 
acceptance).---......,....,,--- ......----.--~- ----------

Palatable. .. 
. . Smooth, mellow, watery, satisfactory flavor 70-79 , ......... 

and firm to soft texture. 

00 ••••Excellent o. .... . Smooth, mellow, tasty, rich, nutty, with 80-100 .......... 
quality of distinct excellence and bult{,ry 
tl·xture. 

I This scorecard was used by the panel of taste testers. A rating of 70 was selectcd as the 
arbitrary standard below \\'hich the judges would consider the fruit not satisfactory, or not 
meetirg consumer appl'Oval. 

was done by calculating the linear cor
relation coefficient, "r", between pairs 
of quality measurements, fruit weight 
and diameter, fruit weight and oil con
tent, and fruit diameter and oil content 
(table 2). Correlation coefficients 
were also determined between oil con
tent and specific gravity, fruit weight 
and specific gravity, and fruit diameter 
and specific gravity. The closer the 
value, "r", approached 1.00, e.ither 
plus or minus, the closer the relation
ship. 

It was found later that a curvilinear 
relationship actually existed between 
fruit weight and diameter. This cur
vilinear relationship was calculated 
and is reported in (7). 

Analyses of variance calculations 
were also made of other data, especially 
to determine the significance of fruit 
weight among different groves. Use 
of the term "significantly different" 
means that such differences were 
found to be statistically significant by 
odds of at least 19 to 1. 

RESULTS AND DISCUSSION 


Interrelationship of Fruit Weight, 
Diameter, Oil Content, and Pal
atability to Picking Date 

Correlation coefficients between 
weight and diameter of individual 
fruit were highly significant, indicat
ing a very close relationship between 
diameter and weight of avocado fruit 
(table 2) 0 Either fruit weight or diam

eter can be uscd interchangeably for 
purposes of harvesting or for sizing at 
the packinghouse (7) 0 

Correlations between fruit weight 
and oil content and between fruit 
diameter and oil content were much 
less than between fruit weight and 
diameter (table 2). The oil content 
of ll-ounce Taylor avocados, sampled 
during 1958-61, averaged 6 percent 
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during October. In mid-November, 
tl-ounce Taylor fruit averaged 7.4 
percent oil, while fruit of the same 
weight sampled in late November and 
December had attained an average oil 
content of 9.1 percent. 

Data [<;Ir Pollock, Waldin, Booth 8, 
and Lula avocados, obtained by aver
aging original data for individual fruit 
from all groves studied during 1958
6l, are presented in figure 1. Data for 
individual groves are in appendix 
tables 8 and 9. 

Palatability, as measured by taste 
panels, generally increased rapidly as 
fruit matured, and was found to be 
closely related to increases in fruit 
weight and oil content (fig. 1). The 
average weight of Walclin, Booth 8, 
and Lula avocados increased only 
slightly after these varieties reached 
minimum acceptability. After mini
mum acct~ptablc flavor was reached, 
the averagt' weight of Pollock avocados 
steadily increased. During the test
ing period, Pollock avocados reached 
a higher kvcl of palatability and had 
a lower oil content than Waldin, 
Booth 8, and Lula. Booth 8 generally 
rated lower in palatability and reached 
a high(~I' level of oil content than the 
other varieties. 'Wolfe, Toy, and Stahl 
(26) found no relationship bdween oil 
contt'nt and good quality as far as 
comparison of varieties was concel'l1ed. 
Their rcsults showed that two of tIte 
finest varieties [or eating were the 
Trapp and Pollock, both low in oil, 
while Collinson and Linda, almost 
equally esteemed, had twice the oil 
content of Trapp and Pollock. They 
furtl1('1' stated that some varieties low 
and some high in oil content wcre 
rated mediocre in palatability. 

Soule ami Harding (21) reported a 
higher statistical correlation betwcen 
picking date and palatability than be
tween either rruit weil-{ht or fruit 
diametel- and palatability. When 

picking date was associated with fruit 
weight or [puit diameter, as multiple 
variables, the correlation topalatability 
was higher than picking date, as a 
single variable. 

Large fruit usually had higher 
flavor ratings than small fruit when 
tested early in the season at the time 
minimum acceptability had been 
rcach{:d; this is cxemplifled by the 
Pollock .lvocado (table 3). As the sea
son advanced, and fruit became more 
mature, the difference in flavor be
tween larger and smaller fruit became 
less pronounced, and in some compari
sons smaller fruit had flavor ratings 
(:qual to larger fmit, Prior to mini
mum acceptability, a few Pollock 
avocados had reached a weight of 18 
to 22 ounccs, but most of them were 
unacceptable. When they reached 
minimum acceptability, fruit of 18 
ounces and above were mostly accept
able; this indicates that fruit weight 
should be considel:ed in relation to 
picking date, especially in the evalua
tion of bOl'del"line acceptability. Gen
(,rally, these results are in agree;.nent 

TABLE 3.-Increase in /Jalatabilit'Y of 
individual Pollock avocados with 
matllrit~" 1958-60 

Palatabili~y rating I 

1)icking Weight 
period range Un l'alal- Excd

palat able lent 
able 

)\'11/11- .MI/II J\'III11

b~r lif ber r1 ber lif 
Olllle,'S frtlil fruil {ruit 

. 06/13-6/16. _. 2--16 45 o 
6/27-6/30. .. 5~23 44 1 o 
7/11-7/14.. 13-31'~ 11 16 o 
7/2S-7m, .. · \5-42 o 31 14 
8/8-8/11 . . •. 23~'49 o 7 20 
8/22-8/25. . t 12..61 o o 22 
9/6-9/8 .. ' I 19-55 o o 11 

i 

I '\Vt mgt· or rlllings giwn by 6 tast"rs 
lIsing lll(' SCOI', card shown on page 11. 
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'FRUIT 'WEIGHT, OIL 'CONTlNT, AND ,PALlTAIILlIY 

OF AYOCADOS ,AT TIME OF 'PICIING 

Ave-rage, 1958·61 

OUNCES FRUIT WEIGHT 

40 I---+----f-~---~+-~-.. --+ ___ 
- Pollock_l--~35 I----!------I-- _____ W,aldin 

30 1----1------ .,.,.,. B.ooth 8--1_-1 
2S 7 ................. Lula 


20 =Z _------ ..........~......... 

1S ~~ _------ ............j......................l 


.JIll" ,-- I _1_....-.-.-·-·-·~·- .... 
10 !7 " -T' 
S 

PERCENT 01\ CONTENT ,. I .,." I 
8 1---+----+----1-----+1 , ,-",........... 

tf> •."~ .,""""_-tfi .. __"~I"""" 
6 1---+-----+-----l.fI/IJ_.".~..".·I~.'."~--+----II---l 

__- . ,fI!J.JIIIf.....".,--- ....... 
__~_' ----1----+---~-I 

2 FE -~I ~ 
N~~M=ER=,~CA~L~==~====P=A=.L=A=.T=A=B=I=L=~IT=Y====~====~~

RATING 1_ I 
901--4----+----~,---+---_4---~~ 

I ~I '.- "",...,""".u 
80 1--4----~",.r!::.----+'-,-,"-I't_-'~""":::;:;::~V'" 

, ~~"i 1
7 0 .--';-.-~~~.-.,..-.--+---:-.....--+--1/ ,".' Minimum standard 

60 1/ ,,"~_ ,.~ of acceptabilitY_-4-_ 


50 C?1 ,,'1 r I 
JUNE JULY AUG. SEPT. OCT. NOV. DEC. 

PICKING PERIOD 

U. S. DEPARTM!NT Of ACHUC.UL TURE NEG. "loiS 600-U tJ I ACiRICUL rURAL MARKETING sERVICE 

FIGURE 1. 
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with results published by Harding (5) 18.8 ounces in weight and from 7.7 
and Soule and Harding (21) in which to 14 percent in oil content. At any 
they reported that large fruit had given picking, there was no preference 
higher flavor ratings than small fruit. in flavor for fruit of higher oil con

Repeated tests with mature avo tent; in some cases fruit of lower oil 
cados picked on. the same day, ripened, content were preferred. These results 
and evaluated for palatability by taste are not in agreement with results ob
panels showed no marked differences tained with California avocados by 
in flavor, although the oil content had Hodgkin (12), who reported a direct 
a considerable range from one avocado relationship between high oil content 
to the next. For example, tests on 40 and high flavor ratings. Increases in 
Waldin avocados picked October 2, oil content as the crop year advances 
1956, showed no difference in flavor have long been recognized by various 
although the oil content ranged from workers (1, 3, 22, 23), and" of course, 
5.3 to 11.4 percent. Palatability and concurrent with the advance of the 
oil tests were conducted on 46 Lula crop year, oil content as well as flavor 
avocados and a similar number of increases (fig. 1) . 
Booth avocados picked biweekly from Generally, the oil content of varie
October to December 1956. During ties of West Indian avocados was ap
October, Booth 8 avocados ranged preciably lower than that of varieties 
from t 1.3 to 14.8 ounces in weight and of hybrid and Guatemalan avocados 
from 5.1 to 7.3 percent in oil content, (tables 4, 5, and 6). Likewise, the 
while Lula avocados ranged from 14.8 oil content of many varieties of hybrid 
to 16.5 ounces in weight and from 5.4 avocados was lower than that of varie
to 9.1 percent in oil content. During ties of Guatemalan avocados. The 
December, Booth 8 fruit ranged from average oil content, however, varied 
9 to 18.5 ounces in weight and from considerably, depending on variety. 
11.6 to 13.4 percent in oil content, Extensive ranges in oil content were 
while Lula fruit ranged from 13.8 to found at early and late picking in avo-

TABLE 4.-0il content of some West Indian varieties of Florida avocados 
picked early and late, 1959-60 crop year 

I 
Early picking 2 Late picking 2 

Variety I Oil content Oil content 
Date Date 

Average Range Average Range 

Percent Percent Percent Percent 
Fuchs ......... June 15 .... 3.2 2.5 to 3.5 July 20 .. 4.6 4.0 to 5.3 
Hardee ........ July 6..... 4. 1 3.5 to 4. 8 July 20 .. 5.0 4.2 to 6.0 
Poliock 3 ••••••• July 13 .... 2.9 2.1 to 4.7 Aug. 24 .. 6.3 3.7 to 8.6 
Simmocds....•. July 27 .... 3.3 2.2 to 4. 3 Aug. 28 .. 4.2 3.3 to 5.0 
Nadir ......... July 27 .... 4.5 2.5 to 6.2 Aug. 24 .. 7.0 6.7 to 7. 3 
Trapp .. Aug. 17 .... 3.. 2 1.9 to 3.9 S~p. 14 .. 5.8 4.7 to 6.6 
'vValdin 1, •••••. Aug. 17-18. 5.1 3.5 to 6.3 S~p. 28 .. 8.2 5.9 to 12.2 
Peterson . .. Aug. 24 .... 4. 7 4.4 to 5. 1 S p. 21. . G.l 5.0 to 6.9~ ~ ~ 

1 Varieties are listed in chronological order according to picking date. 
2 Early and late picking coincided closely with minimum acceptability and final release 

date, respectively, for the 1959-60 crop year. 
3 Averages based on 27 fruits; other averages based on 10 fruits. 
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TABLE 5.-0il content of some hybrid vanetles of Florid(t avocados picked 
early and late, 1959-60 crop year 

Early picking 2 Late pickirg 2 

Variety I Oil content Oil content 
Date Date 

Average Range A\'erage Range
1 

Pacmt Percent Percent Percent 
~Arue .......... ... May 25 4. 7 4.0 to 6.1 . .... . .. ..... . ...... . .............
~ 

Tonnage ....•..... Aug. 31 4.9 4.2 to 5.6 Sep. 
~ 

21 6.8 ............ 
Booth 8 3 ••••••••..• Sep. 8 5.6 3.7 to 8.6 Nov. 3 9.4 7.0 to 13. 1 
Black Prince. , ...... Oct. 3 1.9 1.7 to 2.3 Oct. 24 5.8 4.3 to 8.5 
Blair~ ..•......... Oct. 5 8.9 8.3 to 9.9 Oct. 26 11. 7 ....... -.... 
Booth 7 .•......•. Oct. 5 7.1 5.5 to 7.9 Oct. 26 8.6 7.8 to 11. 1 
Booth 10 ........ Oct. 12 7.6 6.8 to 8.9 Oct. 26 8.4 7.5 to 9.4 
Collinson .•. , .•... Oct. 5 8.4 8.0 to 8.8 Nov. 4 11. 0 9.8 to 12. 5 
Lula 3 •.•••••••.•• Sep. 28 6.5 3.5 to 9.9 No\,. <.> 8.5 6.0 to 11. 9 
Booth 5 .......... Ocr. 12 6.0 5.4 to 6.4 Nov. 3 10.7 10.4 to 11. 0 
Hickson .......... Oct. 12 7.2 6.5 to 8.4 No\,. 3 11. 1 10.9 to 11. 5 
Simpson .......... Oct. 12 11.3 9.0 to 13.6 No\,. 3 14.1 13.7 to 14.4 
Vaca ...... " ..... Oct. 12 12.0 9.0toI5.0 No\'. 3 13.0 12.2 to 13.6 
Avon ............ Oct. 19 10.7 10.2 m IJ.5 Nov. 9 10.5 9.8 to 11. 1 
Ball ............. Oct. 26 8.5 7. 1 to 9.3 Nov. 23 13.5 11.4toI5.5 
\Vinslowson, .•..•. Oct. 19 11. 3 ' 10.2toI2.4 Nov. 9 11. 0 8.6toI2.4 
~Ionroe .......... Oct. 22 5.6 5.1 to 6.3 1; Nov. 19 7.9 6.1 to 9.8 
Choquette ........ Oct. 22 4.1 4.6 r Nov. 19 6.6 6.1 to 7.2 
Herman •....... , . Nov. 3 8.2 7.0 to 9.7 ! No\'. 23 8.1 ........... 
Aj:lx ...........•.. Oct. 5 6. 7 5.5 to 7.6 Nov. 23 12. 1 11.5 to 12.7 
Booth 1 3 ••••••••• Nov. 3 10.5 7.2 to 13.3 II No\,. 16 12.4 8.0 to 13.6 
Booth 3 ....•..... Nov. 3 10.0 9.6 to 10.2 . Nov. 24 11. 5 10.0 to 12.3 
Byars ............ Nov. 23 8.1 6.6 to 9. 1 I. Dec. 13 10.5 .... ........ 

3.8 to 

~ 

I Variettes are hsted m chronological order accordmg to pIckmg date. 
2 Early and late picking coincide closely with minimum acceptability and final release 

date, respectivcly, for the 1959-60 crop year. 
3 Averages based on 27 fruits; other averages based on 10 fruits. 

TABLE 6.-0il content of some Guatemalan varieties of Florida avocados 
jlicked early alld late, 1959-60 crop )'car 

Early picking 2 11 Late picking 2II 

Variety I I !!\ Oil contentOil content DateDate 

IAverage Range J Average Range 
________I~------+-----II----!.----J------

I Pacml Percent !I'l PerceIll Percrtll 
Taylor 3 ......... . Nov. 3 8.0 6.4 to 9.2 NO\'. 30 9.1 6.9 to 14.4 

Linda .... , ...... . Nov. 24 7.2 5.5 to 8.8 IDec. 14 11.3 9.0 to 13.1 

Nabal .......... , Nov. 24 8.3 7.2 to 9.9 Dec. 14 11. 1 8.8 to 13.6 

\Vagner ......... . Dec. 14 14.7 14.3 to 14.9 II Jan. 4 17.3 16.2 to 18.7 

Schmidt ......... . Jan. 25 10.1 8.4 to 12.8 1'. '" ••••••••••••.•••.•.. " ••• 

ltzamr.a ....... .. Feb. 23 13.0 11.9 to 13.7 "............................ . 


H 
I Varieties are listed in chronological order according to pIckmg date. 
2 Early and late picking coincided closely with minimum acceptability and final release 

date, n;spectively, for the 1959-60 crop year. 
3 Averages based on 27 fruits; other averages based on 10 fruits. 
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cados representing all varieties. For 
example, the range in oil content of 
Pollock avocados (West Indian) was 
from 2 . .1 to 4.7 percent at the early 
picking and from 3.7 to 8.6 percent at 
the late picking. 

Selection of avocados for a specific 
percentage of oil does not seem feasible 
because of the wide range in oil con
tent in indivichml fruit at any given 
time. Becau>\," ",il content, like fruit 
weight and diameter, is related to ma
turity, its merits cannot be overlooked. 
In California, the oil content of avo
cado fruit is used to measure maturi
ty, and a State regulation specifies a 
minimum of 8-percent oil for all varie
ties.4 Should the Florida avocado in
dustry adopt a standard based on 
pelTenlagc of oil content, many oil 
stanclards would be required because 
of the many varieties of avocados 
grown in Florida. Consideration 
would also need to be given to those 
individual fruits failing to meet the 
minimum standards because of the 
wide range in oil content found at any 
given picking. 

The present method of determining 
avocado maturity by using beginning 
shipping dates in conjunction with 
minimum fruit weights and diameters 
for each of the many varieties and 
types appears satisfactory under pres
ent marketing conditions. It is a non
destructive method and does not re
quire tedious laboratory procedure. 

The Florida avocado industry 
should strive to ship fruit of optimum 
maturity and discourage the shipment 
of fruit of minimum acceptability in 
order to better assure the consumer of 
high quality fruit. Should the indus
try desire to upgrade the maturity re
quirements of avocados, this could be 

'California Bun'au of Fruit and V('gcta
ble Standardization, D('parllllent of Agrieul
tun:. E;xtrac:ts from the Agricultural Code 
of California, p. 172. 19+7. 

accomplished by: (1) Assigning later 
initial shipping dates; (2) increasing 
the minimum fruit weights and diam
eters for the initial shipping dates; or 
(3) both raising the minimum fruit 
weights and diameters and delaying 
the initial shipping dates. 

Yearly ITariations in Fruit Weight, 
Oil Conte1lt, and Palatability 

Yearly variations in fruit weight, oil 
content: and palatability arc illustrated 
for lValdin and Booth 8 avocados (figs. 
2 and 31. Ycarly variations in fruit 
weight, oil content, and palatability 
are given in detail in apper.dix tables 
8 and 9. 

Average fruit weight of Waldin avo
cados sampled biweekly was inconsist
ent during each of the 3 crop years, 
although fruit appeared somewhat 
heavier during 1959-60. Booth 8 avo
cados sampled in crop year 1959-60 
were the heaviest, and those sampled 
in 1958-59 were the lightest. 

For the 3-year period, 1958-59 
through 1960-61, palatability of Wal
din avocados varied only slightly from 
1 crop year to the next, and the aver
age palatability ratings did not rise 
appreciably above the minimum ac
ceptable standard until about Septem
ber 1. At this time the fruit averaged 
about 15 ounces, and the average oil 
content varied from 5.3 percent in 
1959-60 to 5.B percent in 1960-61. 
Considerable variation existed in the 
averagl' oil content of Waldin fruit at 
the final sampling in October, ranging 
from 6.9 percent in 1960-61 to 10.4 
percent in 1959-60. 

Palatability of Booth 8 avocados var
ied slightly more than Waldin avo
cados during the 3 crop years. In 
1960-61 palatability was generally 
higher. and ratings above minimum 
standard acceptability occurred earlier 
than during 1958-59 and 1959-60. 
During 1958-59 and 1959"':60 palata
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YEARLY VARIATIONS IN "FRUIT WEIGHT, O.IL 

CONTENT ANDP·AL1TAIllITYOF WALDIN 


AVOCADOS ,AT TIME OF PICKING 

OUNCES FRUIT WEIGHT "",,'"-.........,.............,.......,.,.,,,..
I .,~ ". ....I ,,<II' ..~ I,I1 5 r---+--.......,...........".I....." ~- .
...,. ~~ 
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7 
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YEARLY VARIATIONS IN FRUIT WEIG.HT, 
'OIL eON TENT ANDPAL1TAB.IUTY 'OF 

BOOTH 8 AVOCADO.S AT TIME OF PICKING 
OUNCES FRU!T WEIGHT 

I-	

I J. .....: 
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bility ratings did not rise appreciably 
above minimum standard acceptability 
until late September and early Octo
ber, and ratings increased slowlr for a 
month thereafter. From October 3-7, 
fruit weights ranged from IO.'~ ounces 
in t958-59 to 13.7 ounces in 1959-60. 
Average oil content from October 3-7 
varied fl'Dm 5.8 percent in 1960-61 to 
7.5 percent in 1959-60. The trend in 
oil content was similar between crop
years 1958-59 and 1960-6i but was 
consistently higher during L959-60. 

Generally, Waldin and Booth 8 avo
cados during the 1959-60 crop year 
were heavier and contnined more oil 
than during the other 2 crop years. 
VariatiQns in date of bloom, precipita
tion, temperatures, fertilization, culti
vation, spraying, and dusting arc some 
of the conditions that may have af
fected ),neSe facton;. Individual avo
cado trees of anyone \'ariety may 
bloom Dver a periDd of several weeks. 
HattDn and Rc(.:der (9) showed that 
avocado fruit, originating from known 
bloom datt:s, progressively dccrease in 
fruit weight, diameter, and oil content 
from the earliest to the latest bloQm 
date. So any envirDnmental Jactor af
fecling bloom date and fruit set would 
affect fruit size and Dil content. 

Grove Variations in Fruit Weight, 
Oil Contellt, and Palatability 

For the 3-ycar period, 1958-59 
through 1960-61, Taylor aVDcados 
from the three groves showed cxt<:nsive 
variation in fruit weight and oil con
tent but little variation in palatability 
(fig. l~); this variation was also ap
parent amDng mDst groves, regardless 
of variet}' Df avocado (appendix tables 
8 and 9). 

Palatability ratings abDve the mini
mum standard of acceptability DC

cUITI)d dtll'ing the latter part of Octo
ber, when oil cDntent ranged from 4-.7 
pCI'(:cnl in (nut froll1 the Palnl Beach 
Count)' grove to 6.8 pel'cent in fruit 

from the Dade County grove (fig. 4-). 
During the 3-ycar period, 1958-59 
through 1960-61, oil content in fruit 
frDm the Palm Beach grove was con
sistently lower than in fruit from the 
other two grDves. Average oil content 
of fruit frOIn groves i11 Dade and High
lands Counties was similar for the 3 
hnrvest years. Variations in oil con
tent of Lulu avocados from different 
trees, as welI as among fruit from the 
same tree, have previousl), been re
ported (/0); it was fDund that varia
tiDn was extensive and fruit from the 
top halves of the trees contained higher 
percentages Df oil than those from the 
bottom halves. 

Fruit from the grove in Dade County 
was consistl'ntly heavier than fruit 
from the groves in Palm Beach and 
Highlands Counties, while average 
weights for fruit from Pahn Beach and 
Highlands Counties were about the 
same average fruit weight (fig. 4). 
The abrupt decline in the average 
weight of Taylor avocados from High
lands County was due to. the com
mercial picking of large fruit frDm the 
test trccs, leaving Qnly small fruit 
available for experimental samples. 
Fruit weight during the lalter part of 
October ranged from an average of 10 
ounces for fruit from the groves in 
Palm Beach and Highlands Counties 
to about 12 ounces fDr fruit from the 
grove in Dade County. 

During the crop year, 1957-58, in 
comparing weight of fruit from groves 
in district 1 (Dade County) and from 
groves in district 2 (Highlands 
CDunty) no statistically significant 
difference was found in the weight of 
either Booth 8 or Lula avocados frol11 
the six groves, althougb five separate 
samplings were made from Septcmber 
18 to. N Dvcmber 1+ (table 7). Con
sidering the many avocado groVl'S 
located in district 1, a greater diiTer'
ence may exist in weight of fruit frOIl1 
groves in district 1 thall between 
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VlRIATIOM IN 'FRUIT WEIGHT,011eOITEMl, 

AMDP11AlAIllITYOFT1Yl'OR ·AVOClDO'S 


FROM SEVERAL GROVE.SlTTIMEOF PICIIMG 
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TABLE 7.-Average fruit weights of Booth 8 and Lula avocados from different 
groves in districts t and 2,1957 1 

_"~~'~""'~'>r~ _.... _~._ " ., ~ -~ -~ ...""'.'''''--' .~ 

Variety and picking date 

-
Booth 8: 

Sept. 18-19 .. , ......... 
Oct. 2-3 ••.. ., . 
Oct. 16-18 .... · . 
OCI. 30-31 ..•. · . 
Nov. 13-14 .•.. . . ·. 

l.llla: 
St·pt. 18-19 .... 
Oct. 2-3 ... · . 
Oct. 16··18 ... .. 
Ocl. 30..31 ..• 
No,'. 1.3-14 

,....-...... 

! 

A I 
I 
I 

OUllrrsf 
j 11.7 
I 13. I 

12.6 
12.6 
12.6 

I 
I 

11.7 
14.7i 14.5 
14.3 
14.5 

l 

District 1 % I 
GI'O\'(S 

i IB ! (! t D 

OUllces 

12.811.21 
12.5 
12.6 

! 
. "".."..".-, ---I 

OUIICes OlillCes 
II. 5 II. 4 
12.7 13. I 
12.3 12.5 
12.6 12.6 
12.7 13. I 12.61 

11.6 I 11.7 12.0 
14.9 15.314.91

14.4 13.8 14.5 
14.7 14.6 15.0 
14.9 ! 14.8 14.9 

i 
I 

....."'''''~,-."'. 

1 Each valUl' rl'(>rrsl'nts th,.' avcra~c weight mnlSU(t 1lI,'nt of 20 fruits. 
1 Dish'iet I: Dad,' County (Rockdak soit). 

District 2: Highlands County (l.akl'land linl' santi). 

.,.....".,.__.. 
District 2 % 

E FI 

I 
! 
i 

Ollt/C(S i Out/ees 
II. 5 11. 8 
12.9 12.2 
12.5 12.7 
12.5 12.5 
12.6 12.5 

11.6 12.0 
14.5 14.7 
14.6 14.4 
14.6 14.4 
14.3 14.8 

! 

J 

; 

" 
~tOVPS in district I and 2. .From this 
cvi<lencr, crop-rC'ar variation 111 fruit 
weight I}('tween grows in tiJ(' two dis
tricts would need to b(' considered and 
evaluated on a year-lo-year basis. 

Other Physicailt-JeasltremcTlts 

Nt'~llIgR OF DAYS Rl'Ql'IRED FOR 
FRl'IT TO SOI"I'l':N.-.-The average nUIll
bel' of clays required for avocados to 
soften at 70" F. llsually decreased with 
successive picking dat,'S (fig. 5, ap
pendix tables 9 nnd 10). Earl), in the 
season, irJllllature ""aid in avocados re
quired morc clays to soften than c1id 
immature Booth 8 and Lula avocados. 
An average of 6 to 7 clays was required 
for Waldin, Booth 8, and Lula avoca
dos to soften when picked on the ap
proximate date that minimum accept
nbility was reached. Later 111 the 
season, on the final sampling date, the 
sanw varieties required an avcragl' of 
only 5 to 6 clays to soften. 

For tl1(' 3-year period, 1958-59 
through 1960-61, the trend 111 the 

twerage llulllbcr of days required [or 
fruit to soften was generally similar for 
\Vnldin, Booth 8, and Lula aVQcados. 
As the Season progressed, fruit became 
mor(' mature, and required fewer days 
to soften. Days required for fruit to 
softcn lIlay be used as a general guide 
to avocado maturity; however, the 
variation in number of days for fruit 
to soften from a given picking pre
cludes its use as an accurate index (ap
pendix tables 9 and 10). 

Loss IN FRUIT WEIGHT UURING 
SOFTENING.-The average percentage 
weight loss in fruit, during softening 
at 70· F., usually decreased with suc
cessive picking dates (fig. 5, appendix 
tables 9 and 10 l. Early 111 the crop 
year when pereentage weight loss was 
high, the skin of the fruit frequently 
shriveled. Generally, the more days 
required for softcning the greater the 
percentage of weight loss (fig. 5), An 
average weight loss of approximately 
7 to 10 percent occurred with Booth 
8, Lula, and Waldin avocados when 
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DAYS 10SOflENINDPlRCENIA'GE lOSS 

IN WEIGHT ;OFAYOC1DOS ,DURING 


SOFTlN1NG ,IT ,70°f. 

DAYS---\~------D~A-,-Y-S-T-O--S-O-F-T-EN~~--~l----~ 

9 r.---\ (1958-59) ----- Waldin 
.\ ••-.-•• Booth 8 

8 \.. ......•..•..•..•..·Lula
\,,''''', ". • APPROXIMATE DATES 

7 f-----f----".'. ..,..-. ABOVE MINIM,~ 
...~ ••;;- '. STANDARD OF 

"", ••••••" ACCErTABILITY 

6 f----~i------+--~~ ~~I'''~'··'!!!'.. lilY'::"!!!!!'" :+1----'-1" I 4111t.' "':1»·"1 • . . '.~" , . ~..... j",
"j."""" ,"

5~~~====~~~~~~==~==~PERCEN.T ,-t------ LOSS IN WE.IGHT-----+-------I
1.2 \, 
11 r---.--\r----~----+---~----+---__'_l 

\ 
10 1-----+', ....--+----+-----+---_l" ,. " ""'"'''' -~",'''~....

'~~. . ". .... ".9 f----~---.--: fI ...,.~,--" •••". ..,....--........----1------4 

'I "., ••, ............ ' ..'...... 


f----___t-----I...~-.,. ,.'••~~.",:----_l
i ~ '"8 

i ......,.
f----___t---- ,---4-.-----~----___t 

" .'~ 
7 

,.' .. 
6 - \-----+-----~, 
5 ~---+----~---~----r_--\'---4-----~

• 

JULY AUG. SEPT. OCT. NOV. DEC. 
'PICKiNG PERI.OD 

u. ~. oep"~tMeNt Of "'G~IC.Ut.. TUR,E NE.G. AMS 66.l-64 ell AGRICULTJJRAL MARI<ETU"c:. SERVICE 

FIGURE 5.-Averages, 1958-59 

picked at minimum acceptability; on lise as an accurate index (appendix 
the tinal smnpling date they lost an tables 9 ~nd 10). 
average of about 5 to 8 percent during When fruit size was expressed in 
softening. During the 3-year period terms of volume and surface area, 
the trend in percentage weight loss was based on a sphere, the weight loss per 
less consistent than the trend for num square inch of area and the ratio of 
ber of days required to soften. volume to area decreased as the season 

Percentage loss in fruit weight dur progressed (appendix table 11). 
ing softening mar be used as a general It is reasonable to assume that the 
guide to avocado maturity: however, volume-area ratio would more nearly 
the variation in percentage of weight relate to weight loss than fruit weight 
loss from a given picking precludes its or fruit diameter alone. For example, 
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:GROWTH :ME1SUREMENlSO.FTIGGEDFRUIT 

,IND S,PE(IFICGR1YITYOF 'SlY.ER1L YARIETIES 


OFfLORI.DA .1YOClDOS 

INCHES--r--r--F~R=U=I~T.:.:.:C:....:,I:.:::...R-=C~U=-M.:=,F-=E:.:;R:.:.E:...::N=-C=-,E--rl---,---., 

~ ,f,! I ... .. (1959-60) '13 f-----l--- +----+----f---- --- Pollock-I--
----- Waldin 

•• -.- •• Booth 8 

., ................1


12 

J 

7 V 
...! Lula 

............·i·~· ~~r'-I ....· ~ ....· 
. ", ·1······............ I I 


1\ t---....;,HI/'---4---".l.. ,., ---.-Al-P-PR-OX-IM-A-TE-I-D-A-TE-4S 
' ABOVE MINIMUM ., .,., STANDARD Of 


10 f-----,4-----,+-#-...-,...., ,.,.....T···-···I-· rCfPTABILITY


I /1 ,~'·MEASU.REMENT PERIOD 

G:A~V~I~T!Y==~I===_=_=_~r~_=_==_=_=_'~-I-Jl=·~,~.=-~._~.l~.~..§§~§.~_~.§.~_~.~_~~~==~~ 
.99Ct--~~ ___..___• "'.,•••.~"","" ......,....... J.. 

,9701--- --t----~·-...-..',,'l ............... 

,950t--- ,--• 

• ~~ SPECIFIC GRAVITY 
93 ~ 
,910C====±~~~==~±=~~~===±==~~====t=d 

JUNE JUl Y AUG. SEPT, OCT. NOV, DEC. 
PICKING PERIOD 

U. S. OEPA,ATWEHf Of ACRICULTURE NEG. AMS 66S-64 {l) AGRICULTURAL MARKETING seRVICE 

FIOURI, 6.-Averages, 195~-tiU. 

with a 2-ineh sphere, the relation of 
volume to surface is approximately I 
to 3, whereas with a 3-inch sphere the 
ratio of volullle to surface is I to 2. 
This means there is about 50 percent 
more surface in relation to volume in a 
2-il1ch sphere than a 3-inch sphere. 
Since weight loss in an avocado is as
sUll1ed to be mostly moisture loss 
through the epidermis, the more epi
dermis present in relation to voluIlle, 
the greater the weight loss. 

FRl'IT GROWTH ME.\SUREMENTS.

Florida avocados Illay bloom frOIll 
January to May (18, 26) and con~ 
tinue to increase in size as long as they 
remain on the tree (15, 20). Average 
growth-measurement data showed no 
defined variation in the curves when 
fruit reached acceptability, except for 
Booth 8 which showed a slight flatten
ing of the slope (fig. 6). All varieties 
displayed increases in fruit circumfer
ence, rate of growth being proportional 
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to the inherent ultimate size of the 
variety. The large Pollock variety, as 
expected, showed a more accelerated 
increase in growth than ""aldin, Booth 
8, and Lula avocados. 

Since growth curves showed little or 
no inflection during the maturation 
period, the use of growth measure
ments appeared to have little value as 
a maturity index. 
FRu~T ABSCISSION.-Abscission of 

fruit from avocado trees may occur if 
fruit is allowed to remain on the tree 
for a long period of time; it may also 
occur prematurely at any time due to 
such conditions as overloading of fruit, 
high winds, drought, cold weather, or 
poor cultural care. 

West Indian avocados, such as Pol
lock, will normally remain attached to 
the tree until late summer or early fall 
while hybrid and Guatemalan avoca
dos will remain until late fall or winter. 
The length of time after avocados be
came acceptable until abscission oc
curred was shorter for West Indian 
avocados than for most hybrid and 
Gtiatemalan avocados; this means that 
\-Vest Indian avocados had a shorter 
harvest period than the others. An
nual observations showed that a few 
Pollock avocados may adhere to the 
tree as late as mid-September, but ex
tensive abscission occurred in early 
September, which indicated that the 
picking period of Pollock avocados was 
only about 6 weeks. ""aldin avocados 
('Nest Indian) did not begin dropping 
extensively until late October. The 
Lula a"ocacio (hybrid) became ac
ceptable in October and might remain 
on the tree until February before ab
scission became severe. 

Fruit abscission has some merit as a 
maturity index for avocados. The an
nual recording of abscission dates for 
trees is an excellent method of estimat
ing the maturity period for seedling 
avocados. 

CHANGES IN SPECIFIC GRAVLTY.
Average specific gravity of whole fruit 
showed a decreasing trend as the sea
son progressed, and the trend was more 
pronounced in Pollock fruit than in 
Waldin, Booth 8, and Lula fruit (fig. 6, 
appendix table 8). However, for aII 
\'arieties, specific gravity of whole fruit 
varied among individual fruit at any 
given picking. A possible explanation 
for the difference in specific gravity of 
whole fruit for each variety is the dis
similarity in volume of unfiIIed seed 
cavity among varieties. Pollock avo
cados had lower specific gravity values 
than Waldi!1, Booth 8, and Lula avoca
dos. Seeds of the Pollock avocado are 
loose in the seed cavity which prob
ably is the reason for the lower specific 
gravity. Fruit of varieties with higher 
specific gravity contained seeds more 
tightly filling the seed cavity than fruit 
of the Pollock variety. Previous work 
by Harkness (6) and Stahl (22, 23) 
also showed a decrease in specific grav
ity of whole avocado fruit as the season 
progressed, but Church and Chace (1) 
found that specific gravity did not vary. 

The average specific gravity of fruit 
flesh generally showed fewer consistent 
trends and more fluctuations than the 
specific gravity of whole fruit (ap
pendix table. 8) . Pollock avocados, 
the only exception, showed a consist
ent decrease as the maturation period 
progressed. In all cases, variation in 
specific gravity of fruit flesh was ex
tensive among individual fruit at any 
given pickillg. 

The variation in specific gravity of 
whole fruit and fmit flesh precludesthe 
use of either as accurate measurements 
of maturity. In most cases signifi
cant statistical correlations existed be
tween specific gravity of whole fruit 
and fruit weight, diameter, and oil 
content, but the correlation was con
siderably less than that found between 
weight and diameter (table 2). For 
example, typical significant corrcla
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tions were as follows: specific gravity 
of whole fruit vs. fruit weight was 
-0.206 for .Lula avocados; specific 
gravity of whole fruit vs. fruit diam
eter was -0.229 for Lula avocados; 
and specific gravity of whole fruit vs. 
oil content was -0.247 for Booth 8 
avocados (d.f.=187 for each value). 
Generally, fewer significant cQrrela
tions were found in factOl.·S correlated 
to specific gravity of fruit flesh than 
in factors correlated to specific grav
ity of whole fruit. Significant corrc
lations usually did not exist betwcen 
specific gravity of fruit flesh and fruit 
weight, diameter, and oil content. 

CHANGES IN SEED-COAT COLOR.
The use of brown seed-coats in deter
mining maturity of avocados has little 
value as an accurate measure because 
brown seed-coats arc frequently 
found even in immature fruit. At a 
given picking, the variation in the 
number of brown seed-coats can be 
extensive. The time of coloring of the 
avocado seed-coat varies so greatly 
with variety and season that this 
change is of little value in determining 
when to harvest the fruit. 

Brown seed-coats in Booth 8 avo
cados were not found carly in the Sea
son (appendix table 12). As the sea
son progressed, but before the fruit 
became acceptable, brown seed-coats 
were found. On the other hand, when 
Booth 8 avocados became acceptable, 
some fruit still did not contain brown 
seed-coats. 

CHANGES IN LENTICEL CORKING.
The extent of lenticcl corking observed 
duringl crop year on Booth 8 avo
cados is given in appendix table 12. 
Although as maturation advanced and 
visible corking of lenticels became 
more prevalent, variation in the extent 
of corking, as well as the presence of 
cor:king before the fruit became ma
ture, precludes the use of lenticel 
corking as an accurate measure of 
maturity. Ha.tton and Campbell (II) 

published similar results in studies with 
the Tonnage avocado. 

FIR~INESS TESTs.-The flesh of 
each variety of avocado was found to 
have a consistent degree of firmness 
characteristic for each 'variety (ap
pendix table 13). As the season pro
gressed, no definite trends or changes 
in firmness could be detected. Ma
ture fruit had generally the same firm
ness as immature fruit. There was no 
appn!eiablc difl'crcnce in firmness of 
small and large avocados. For several 
varieties of pears, the pressure test has 
been found of primary importance in 
establishing maturity standards (4); 
however, its use appears to have no 
such value for avocados (6.• 23). 

FLESH cOLoR.-Biweekly inspec
tions indicated that in some cases more 
than one flesh color typified a variety; 
however, the same color or colors per
sisted throughout the 3ampling period, 
when the fruit was immature, until it 
had reached maturity. Brilliant 
greenish-yellow (7.5Y 9/8) (14) typi
fied Pollock and Booth 8 avocados. 
Brilliant greenish-yellow (lOY 9/9) as 
well as brilliant greenish-yellow (7.5Y 
9/8) typified Lula and Booth 1 avo
cados, and vivid yellow (5Y 8/12) 
and brilliant yellow (5Y 9/9) typified 
Waldin avocados. Because flesh color 
did not change throughout the matura
tion period, it has no value as a matu
rity index. These results were pre
viously reported by Hatton and 
Campbell (II). 

Other Chemical Analyses 

TOTAL SOLL'BLE SOLIDS.-No re
lationship existed between total soluble 
solids and palatability, and no con
sistent increase or decrease in soluble 
solids was apparent as the maturation 
period progressed (appendix table 
14-); these findings have previously 
been reported by Hatton and others 
(8). Little or no difference was found 
in soluble solids content between large 
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and small fruit. The range in total 
soluble solids extended from a low of 
6,9 percent for Fuchs avocados to a 
high of 12.1 percent for Booth 7 avo
cados. These results showed that most 
of the varieties contained approxi
mately 7 to 10 percent soluble solids. 
The use of total soluble solids as a 
maturity index appears to have no 
value. 

REDUCING S.UGARs.-For all varie
ties of avocados, the percentage of re
ducing sugars ranged [rom about 2 to 5 
percent (appendix table 14). The 
amount of reducing sugars in avocado 
fruit did not change consistently dur
ing the maturation period, and no dif
fe(ence existed in the amount of re
ducing sugars between small and large 
fruit; this was previously reported (8). 
Slight decreases in sugars as the sea
son progressed was reported from work 

conducted on Florida avocados (23) 
and on California avocados (1, 3). 

PHENOLIC COl\lPOUNDS.-No rela
tionship existed between phenolic com
pounds and palatability, and no con
sistent changes in phenolic compounds 
occurred during the maturation period 
(appendix table 14); these findings 
have previously been reported by Hat
ton and others (8). No difference in 
the amount of phenolic compounds 
was found between large and small 
fruit. West Indian varieties contained 
less phenolic compounds than hybrid 
and Guatemalan varieties. The Taylor 
variety, a Guatemalan type, ranged 
from 9.3 to 17 mg. of phenolic com
pounds per 100 g. of flesh, while the 
Pollock variety, a West Indian type, 
ranged from 1.5 to 3.8 mg. per 100 g. 
of flesh. 
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APPENDIX 

TABLE 8.-Seasonal changes in jlh,'sical characteristics and chemical constituents of Florida avocados b)1 variet,·, loca
tion of test and flicking dale.f, 1958-59 to 1960-61 

IA "l'rngl'S or IlJlJlroxinllllcly 9 rruit~ rmm !'lIch 1iI'O"I! 011 ['lIch picking <lute] 

Wdght p~r fruit Diameter per fruit Oil content Sp~cific gravity 

Variety, location, and picking date 
\Vho!c Fruit 

1958-59 1959-60 1960-61 1958-59 1959-60 1960-61 1958-59 1959--60 1960-61 fruit, flesh, 
1958-59 1959-60 

Inches II/ches ITiches Percent Percel/! Percel/! Percent PercentBooth 1, plot I, Homestcad: OllllCfS OUI/ces OUI/ces 
8.4 9.1 7.4 0.931 0.940Oct. 18-20 ......•.......•...... 17.2 19.9 17.5 3 12/16 3 15/16 3 14j16 


Oct. 31-Nov. 3 ................. 18.0 22. 8 20. 7 3 14{16 4 3/16 4 2/16 10. 5 10.4 7.4 .929 .946 

7.4 .916 .940Nov. 14-17 .........•.......... 18.2 24. 7 22.6 3 15j16 4 3/16 4 4/16 10.2 IS. I 


12.1 8.8 7.0 .910 .950Nov. 28-Dec. 3 •.... , .... , ...... 17.8 25.8 20.3 3 13/16 4 6/16 4 1/16 
4 3 6/16 ......... . 11.5 13.6 . ..... . .890 .930
Dec. 13-15 ..............•...... 19.8 25. 7 ...... . 0/16 


13.1 . ..... , ....... . .917 . ......
Dec. 27-29. , ................... 20.2 ...... . ...... . 4 1/16 ....... ... .......... 
Booth 1) rIot 2, Princeton: 

8. 7 .952 .947Oct. 18-20, .............. , ..... 15.0 14.8 15.9 3 10/16 3 10/16 3 12/16 6. 7 8.9 

7.1 10.4 8. 7 .921 .952Oct. 31-Nov. 3 ... , .' ..... , ... " 15.6 17.4 19.0 3 12/16 3 13/16 4 2/16 

Nov. 14-17 ............. , .. , .... 15.1 19.3 20. 7 3 10/16 4 1/16 4 2/16 8.2 11. 1 12.6 .936 .940 

11. 1 11. 4 .874 .930Nov. 28-Dec. 3 ................. 15.4 20.~ 19.9 3 11/16 3 14/16 4 2/16 10.9 


4 1/16 10.3 13.9 11. 8 .914 .929Dec. 13-15 ....... " .......... , . 16.5 17.6 18.1 3 13/16 3 14/16 

13.7 .903 .945Dec. 27-29 ....... " ............ 17.3 18.9 19.0 3 13f16 4 Ojl6 4 2/16 10.4 12.6 


Jan. 9-12 ................ , ..... 16.4 19.6 22. 5 3 13/16 4 0/16 4 5/16 11.5 14.2 13.6 .887 .946 
Booth 1, plot 1, Perrine: 

9.4 9. 1 .976 .938Oct. 18-20..................... 11. 9 17.4 13.4 3 5/16 3 13/16 3 8j16 5.8 

3 11/16 6.2 10.8 8.5 .964 .950Oct. 31-Nov. 3 ................. 13.9 20. 7 15.3 3 8/16 4 0/16 


Nov. 14-17 .......... , ..... '" . 16.0 20.9 16.7 3 11/16 4 Ifl6 3 13/16 7.2 9.6 12.0 .937 .941 

9.8 9.2 8. 3 .953 .934Nov. 28-Dec. 3 ................. 13.2 21. 7 21. 8 3 7/16 4 3/16 4 3/16 


Dec. 13-15 ....... , ... , ....... , . 14.3 22.6 15.7 3 9/16 4 3fl6 3 12/16 8.9 13.9 9.4 .920 .94<) 

Dec. 27-29 ..................... 14.4 22.8 18.3 3 9/16 4 4/16 4 0/16 7.6 14.0 12.4 .876 .942 

Jan. 9-12 ...................... 14.3 19.9 17.4 3 9/16 4 8/16 3 15/16 12.5 10.6 12.0 .924 .951 


r-:l 
1.0 
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TABI." 8.-Sea.wl1al c/ulfIgcs in physical charactt'ristics and cht'mical cormitut'rJlS of Florida avocados-Contimied 
"-'"-----"~-.. 

Weight pel' frllit Diall1('ter PCI' fruit 1~~-~I:::~~----rSpCCifiC gravity ____~_~,....r_~_ 

Vari,·t}" location, and piekin.l{ dattO '
- I I WhOJ'1 y,u;,


1958-591959-60: 1960-61 1958-59 1959-60 1960-61r . 1958-591959-6011960-61 fruit, flesh,. 
j 1958-59 1959-60 

__ h ___ ~._.___,__ <____ I .._.~,I___f, I_ -1-.----------- --- ,---
Booth fl, plot 4, HOll1t.'stl'illi: j OlllU:r.r IOUllces OUllee,!' 

i'trc(1I1 IPert:mlIllellfS fllch(s fTlc/lf,!' PaceTlI PercfIll j'acCllI
Aug.22-25 ............... " .. 9.210.710.3 
 2 12/16 3 0/16 3 1/16 4.5 4. 9 3.2 I. 007 0.981
Sept.68................ 8.3 12.3 11. 7 2 12/16 3 3/16 3 2/16 4. 7 4. 7 3.7 .985 .952

Sept. 19-22......... ...... 10.2 11.9 11.9 3 0/16 3 2,116 3 
 4/16 4. I 5.5 5.3 .988 .977
Oct. 3:7 .........•.•.........•. 10.7 11. 9 11. 8 3 1/16 3 2/16 3 
 3/16 5.8 7.6 7.8 .985 .976
Oct. 18-20 ....... , ..•... ' ... 7. 2 15.1 12.6 2 15/16 3 8/16 3 4/16 6. 6 8. 3 6.6 
 .989 .971
Oct. 31-Nov. 3.. . ............. 11. 1 
 13.4 12.0 3 2/16 3 4/16 3 3/16 6.9 9.9 7.1 .999 .976
No\'. 14-17 ..................... 11. 1 15.7 
 13.4 3 0/16 3 7/16 3 6/16 7.8 10.7 9.3, .997 .946

Booth 8, plot 5, Honlt'st""d: 
Aug. 22·25, ........... , •.•.•.•. 7.4 12.7 8. 8 2 11116 3 3/16 2 14116 3.4 5.6 3.2 1. 001 .958
S,·pt. 6··8 ..........•......•.... 
 10.1 14.0 12.6 2 15/16 3 5/16 3 4/16 5.3 5.8 4.1 .993 .946
Sept. 19-22 ........•.......•... 
 10.9 16.0 10.6 3 3/16 3 8/16 3 5/16 6.1 6. 7 4.8 .990 .974
Oct. 3-7 ......•...•............ 12.0 
 16.5 10.7 3 4/16 3 8/16 3 2/16 7.1 8.5 5.4 .989 .967
Oct. 18-20 ..................... 13.0 18.5 10.9 3 5/16 3 11/16 3 1/16 6.6 8.1 7.4 .990 .963

Oct. 31-Nov. 3 .. , ............•. 10.5 19.1 12.3 
 3 1/16 3 12/16 3 4/16 7. 9 9.8 7.3 .994 .957
No\·. 14-17 ........ , ............ 13.7 18.8 10.6 3 
 6/16 3 11/16 3 1/16 12.3 10.8 9.9 .988 .947Booth 8, plot 6, Prinn·ton: 
Aug. 22-25 ..........•........•. 6.1 9.9 10.0 2 8/16 :3 30/16 0/16 3.5 5.0 2.1 .990 .957
Sept. 6-8 .............•••...... 6. 6 11. 9 9.9 2 10/16 3 2/16 3 4. 8
0/16 5.2 3.1 .998 .950
Sept. 19-22 ................•... 8.4 
 12.4 10.7 2 13J16 3 3/16 3 1/16 4.9 6.1 4.6 .993 .974
Oct. 3-7 ................•.. , ... 8.2 13.4 
 9.2 2 12/16 3 3/16 2 14/16 5.2 6.4 4.2 .989 .975
Oct. 18-20 ..................... 7.7 13.5 10.1 
 2 12/16 3 4J16 3 0/16 5.5 6. 8 4.8 .995 .967
Oct. 31-Nov. 3 ................. 8.1 13.0 11. 3 2 13/16 3 3/16 3 2/16 6.,3 8. 5 6.2 .992 .969

Nov. 14-17 ....•................ 
 8.3 14.9 9. 4 2 13/16 3 6/16 3 0/16 7.2 9.1 8.1 1. 001 .952 



Lula, plOl 7, Hom(,SI~'ad: 
S~·I>l. 12-16, .•.. 10.6 16.1 10.31 3 1,'16 .3 7% 3 1 '16 3.9 6.1 4. I .991 .962 
Sepl. 26·29 .... . 
Oc!. HH3 ..... . 
OCI. 24 ·27, ... . 
[\0\·.1 ..,14 ....•.. 
[\0\'. 21··24 ... 
Dec. 5 8.... , i 

12.2 
12. ! 
13.2 
14. S 
15.2 
i4.7 ' 

16.2 
16..\ 
17. \ 
17. I) 
18.6 
19.8 

12.7, 
12.5\ 
13.4 
15.6 'j
17.5 
17.0 

3 
3 
3 
3
3 
3 

516 
4;'16 
5;16 
7.16 I 
816 ! 
8'16 

3 816 
3 9.16 
3 10.'16 
3 11'16 
.3 13'16 
3 1216 

3 
:\ 
3 
3 
3 
3 

4'16 
S16 
5/16 
8'16 
8'16 
9'16 

5.2 
5. :\ 
6. I 
6.3 
8.0 
7, 7 

6.3 
7.6 
8.6 
8. I 
9.6 
7.6 

3. 7 
3. (, 
5.6 
5.8 
7.2 
6.5 

.989 

.986 
, ~93 
.993 
.998 

1.000 

.953 

.968 

.941 

.948 

.996 

.955 
Lula, plOI 8, Florida Cit)'! 

Sepl. 12· 16 .. 
St·PI. 26 21)." . 
Oct, 10 1:1-
Oct. 2+27 .•.. , 
1'\0\,,7 .. 14 .•.•.•. 
1'\0\·,21-24 ........ '" 
Dec. S .. 8 ... , ..... . 

1I 12.5 

j 13.21 
! 13.2 
1 13• .5 

14. ! 
15.6 ' 
16.7 

14.5 
14.6 
15.6 
15.3 
17.3 
1".6 
18.2 

13.5 
13.9 
14.0 
16.7 
17.6 
15. 8 
17.0 

3 
3 
3 
3 
3 
3 
3 

1116 
416 
4'16 
5/16 j 

6'161 
7.'16 I 
9/16 

3 6,'16 
3 6.'16 
3 7.16 
3 7!16 
3 10,16 
3 10. .16 
:\ 10,'\6 

3 4.'16 
:\ 5!16 
3 8,16 
3 10'16 
:\ 10'16 
3 7'16 
3 9116 

3.6 
4.2 
4.5 
4.~ 
6. I 
7.3 
5.8 

6.3 
6.0 
9.6 
6.8 
8. ~ 
7.6 
9. 6 

5 • .1 
4.2 
5.1 
5.2 
6.1 
7.9 
5.3 

.990 

.986 

.989 

.987 

.976 

.980 

.983 

.959 

.948 

.955 
,943 
.941 
.976 
.%0 

Lilia, plOI 9, HOll1t'slead: 
Sept. 12-16... ... . 
!kpt. 26·2<2......... . 
Oct. 10-13., ... . 
Oct. 24·27 ..... . 
Nov. 7-14 ........ ,' ... 
No\,. 21-24 ........•.... 
\)<:c.5-8 ...... . ! 

IS.0 
IS.3 
17.0 
16.0 
1<2.8 
1<i.O 
16.9 

15.3 
18. -I 
P. ~ 
18.8 
21. 9 
19. I 
22.2 

11.6 
16.1 
15.6 
16.8 
18.3 
16.9 
18.7 

3 7·% 
3 7'16 
3.10 '16 
3 7/16 
3 13:16 
3 8'16 
3 11 J\ 6 

3 6/16 
3 1 (116 
3 10-16 
3 11 :16 
3 14'16 
3 11116 
3 14/16 

, 

3 3'16, 
3 a'161 
3 8'16 
:\ 10/16 I 
3 10;16 
3 10'16 
:\ 7jl6 

4. 8 
5.7 
6.4 
7.0 
7.0 
6 . .1 
7.3 

6.6 
7.2 
8.0 
9.8 
8.6 

10.3 
10.1 

6.2 
4.4 
6.8 
4.9 
(U 

11. 0 
8.2 

.985 

.975 

.988 

.977 
,978 
.957 
.%2 

.951 

.947 

.953 

. ~43 

.947 

.974 

.955 
Pol1l)('k, plot 10, HOlllt·stead; 

Jml,· 13 16 .. 
.JIll1\' 27·30 ......... . 
July \1-14 ...••. 
.lui)· 2S-28 .......... . 
Aug. B.. 11 .•.•...• " .. 
Aug. 22.. 25 •...•.•.•.. 
Sept. 6-8 .... , ....... . 

j 

! 

! 
I
I 

·\.9 . 
11. 1 I 
16.2 
2.1. 0 
29.2 
35.9 
42.9 

9.3 
14.1 
22.9 
32.1 
35.8 
42. I 
46.9 

4.8 
8.6 

17.1 
20.7 
30.7 
39.4 
41. 1 

2 3}l6 
3 O!16 
3 5'\6 
3 1316 
-I 3/16 
4 9/16 
4 14/16 

2 14 '16 
3 5f\ 6 
3 15tl6 
4 7/16 
4 8'16 
" 13.'16 
5 4/16 

2 4:16 
2 12!16 
3 8!l6 
3 13;16 
" 5.116
4 11116 
4 11/16 

1.5 
1.8 
2.2 
2.0 
2.8 
3.4 
4.3 

2.0 
2.2 
3.2 
4.3 
5.2 
6.5 
8.1 

I. 1 
1.9 
2.6 
3.9 
3. <) 
4.5 
6.2 

.995 

.956 

.943 

.!H6 

.913 

.914 

.897 

.961 
• ~82 
.966 
.966 
.962 
.958 
.954 

!.>:).... 

Pollock, plot 11, l'rinreton: 
JIIIlt' 13-16 ................. '!' 
June 27-30 ............•..... 
July 11-\4 ............. " ... .. 
July 25-28 ..•..•...•.......... 
AUI(. 8-11 ....•.•......•.•••.•. 
Aul,l. 22·2S •................... 
Sept. 6·8 ...•.••..•.. , .•...•. 

4.1 
9.1 

15.7 
24.2 
25.3 
31. 3 
34.0 

8.4 
12.6 , 
22.8 . 
26.2 
33. 9 
39.0 
50.4 

6.3 
12.3 
15.3 
28. 7 
33.7 
35.6 
43.6 

2 0,1 6 
2 12;16 
3 5/16 
3 15 f\ 6 
4 0/16 
4 9/16 
,,9/16 

2 12'16 
3 2:16 
3 13;16 
4 1116 
4 7/16 
4 13/16 
5 0116 

2 
3 
3 
4 
4 
4 
4 

7fl6 
1.16 
6,161"
2!16 
7/16 
9116', 

15116 

2.0 
1.7 
2.1 
2.0 
3.0 
3.5 
4.2 

2.4 
2.3 
2.5 
3.0 
5.2 
5.8 
5.4 

1.3 
1.7 
2. 7 
3. 7 
3.9 
3.9 
4. 9 

.988 

.966 

.941 

.944 

.937 

.943 

.918 

.976 

.962 

.805 

.965 

.962 

.959 

.957 



c...:J 

'" 

T;\J1Ll, fl.-Seasonal changes in ph )'sical ch([l"lIcterislics ([nd chemical constituents of Florida avocados--Continucd 
-----,----.-..-.--.-~---. .-.._---.._------------_.--~------'-I Weight pcr fruit Diameter pCI' fruit Oil content 1Sp"cific gravity 

Val'il:t>', location, and picking date I . I! j I Whol::-! .Frt.it 
1958-59:1959..60;1960-61 1958-59 j' 1959-60 1960-61 1958-5911959-60~11960-61 fruit, n.t·sh,.I. 

1958-59; 1959-60 

---------1--1--1--1---- - --..----.-'--
* l 1 ~ 

Pollock, plot 12, Goulds: OWlcrS OUIICtS OUllces frlellfS file/Irs Illcliu I'rrcrtll ; Prralll Prrc(IIl Prrcml i Plntlll 
Jun(" 13-16 •.•.......•..•..••.. 4.4 .12.2 9.6 2 2/16 3 2/16 2 13/16 1. 5! 2. 6 1. 6 O. 992' O. %9 
JUll\' 27-30 •..........•••.••... 13.5 17.9 11.7 3 3/16 3 9il6 3 1;'16 2. 0 2.0 2. 0 . 959 . %9 
.lui>, 11··14 .....••... , ...... ,. IB.3 24.3 16 5 3 8/16 3 15116 37/16 2.8 3.0 2.2 .931 .973 
Jul>' 25 28." .. , .... , •••. ".,. 28.8 32.2 29.1 -I 3/16 4 5116 4 2116 2. 1 3.1 4.3 .936 .967 
AUI:(. 8·-11 •..•.......•..••••... 32. 7 32. 7 32.5 4 6.'16 4 6/16 46'16 3.9 3.4 3.6 .911 .%5 
Allg.22 25 •.....•.•..•.•.... , 37. 7 . ....... .. 39,6 4 7/16 412116 4.7 -1.3 .888of ........... 


Ta)'lol', plot 13, HOIl1l'stc'ad: 
Oct. 3-5 ..........••.•...•.... 9.B 9.8 2 14q6 2 14116 5.2 I.B .%2 
Oct 1:-21 .....••••........... 11. 4 12.7 10.6 3 0/16 3 2/16 2 15/16 6.2 B.5 3.1 .975 ,949 
Oct. 26-Xov. 3 ...........•.... 12.4 13. 3 10.4 3 2/16 3 3/16 3 Oi16 7.7 8.0 4. 7 .986 .95B 
No\·. 14-17 ................... . 13.4 13.0 12.5 3 3il6 3 3/16 3 2/16 8.4 9. 6 4.6 .977 .968 
No\'. 23-Dc:c. 3. , .. ' ..•.... , .. . 13.4 12.9 3 3/16 3 3/16 •. '''' ,'0'.' 9.1 I 10.B .968 .976 
Dec, 12-15 .. , •..... " ..... , .. . 14.3 14.3 11. 7 3 4116 3 4116 3 0/16 B.9 12.4 7.3 .965 .940 
Dc't', 27·-29 ...... , '" ..... , .. . 14.1 14.3 11. B 3 3/16 3 5/16 3 2,16 12.2 12.3 10.7 .967 .959 

Tay1rll'. pl,?t .14, Pahokce: 
OCI. . .)"<) •••••••••••••••••••••• 11. 4 9.0 ......... #' •• 3 1/16 2 13/16j, ...... , 6.5 3.4 .963 
Oct. 17··21 ....... , ...... ,..... 9.7 11. 2 10.1 2 15/16 3 1/16 2 15/16 4.0' 5.6 4.4 .968 .953 
Oct. 26-1\'0\'. 3, ..... "........ 11. 2 9.4 3 1/16 .......... 2 13/16 5.7 I....... 4.8 .973 
No\'. 14-17 ... , ....•... , ... , . . . II. 3 11. 6 11. 0 3 1/16 3 1116 7.4 .966 .973 

... 4· .......... • 


3 1116 J 6.5 'I 7.7
No\'. 23-D<:c. 3 .......... , . . .. . 11,3 12.9 10.0 3 1116 3 3116 215/16' 7.7 7.B 7.1 .966 .951 
Det'. 12 ·15 ... ,................ 11.4 12.2 11. 6 3 2/16 3 2/16 3 1/16 7. 1 B. 6 8.1 .96B .961 
Dec, 27 -29. . . . . . . . . . . . . . . . . . . . 12. 1 12.3 10.3 3 3/16 3 2/16 31/16110.8 11.7 9.6 .957 .971 



Ta)lor, plot 15, Lake Placid: I I I 1 
Oct. 3·5 .. ,.,.". f, ... ! 8.8 ! s.81. 2 13,'16 2 1216 I 4.9 I 4.7 .••.•.. j .944 

-1 Oct. 17-21 10.9 10.2 8.8 J 3 0'16 2 15 16 2 1316 5.7 i 6.0' 5.5 .964 .951 
8.6 . 7.5 .941 I...... .~ Oct. 26-~o\·. 3..... , .. " II. - 3 I 16 2 .1216 7.0 '" 

12.2 10.2 B. I) . 3 216 2 15 '16 2 1316 B.5 B.2 12. 3 .932 i . 947~"O\·. 14-1"' '" ... " 00.' 

12.8 11.8 9.7 . 3 216 ;1 116 2 14 16 10.9 8.6 8. 9 . 922! • 940 No\'. 23 . nl'C. 3 ... . 
7.2 IO.!) 9.7 2 10:16 3 0 16, 2 15 16 11.3 11.2 10. 5; .966: . 959Dt:c. 12 1S . 

3 0.16' 2 1316 12.4 13.7 ....... l .964
l)t:c. 27-29 .•..... II. I 8.9 

\,'aldin, plot 16, lIonwstc'ad: 


7. S j 2 1416 2 12,16 3.5 3.8 4. 3! . 987\ . 971July 1B-21 .......... " .,... ., 8.4 9.0 2 13'16 
::t Aug. 1-4 •.•.•. , ,.... . •. ,., 10. I) 12.2 8. B I 3 216 3 4 '16 2 1416 4.5 5.0 4.5 • 989! .977 

l\Ug. IS-lB .•.....•......• , •. J3. o. l3.7 11. 6 I 3 5'16 3 6 116 3 3'16 4. 5 5.1 5. 3 . 984 I 9660 

Aug. 29-S<,pt. 2 ..•• _... _• • .• . lS.0 16.3 13.9 l 3 8 16 3 9,16 3 716 I 5.3 6.3 7. I 982 I • 973 
Sl·pt. 12-15., ..... _......•.... 18 . .,. 1"'.4 13.8 i 3 14 '16 3 1016 3 7'16 I 5.5 , 6.9 7.3, 

0 

. 981 ~ .952 
~kpt. 26-29 ....... , . . . . . . • . • .. , 15.4 12.5 15.5 ! :> 816 3 3,16, :> 1016 I 7.8! 9.6 6. 5 l . 9~6 I .949 
Oct. 10-13 .•...........•.•.. 18.4 16.5 10. I ( 3 1;','16 3 10;161 3 1iJ6 1 8. I 

1 
! 12.2 7.41 .9.:>1 I .979 

,"aldin, plot 17, P"inCl'ron: ~ I 
Jul}' 1B-21 .. _.....•.....•.•.. 

1 

I 7.1 l 9. B S.8 I 2 IOn6 3 016 3.6 
i: 3. 7 4.21 .980 I .9572, 141161'

Al1g. 1:4 ..... _.. _. , ..... , ...... ,i II. 7 • 15.4 12.2j 3 0.16 i 3 B 16 ' 3 3,'16 5.2 4.8 4. 3 . 985 . 970 1 
AUK- 1.:>-18 ..•..•..•••...•••.• ' 12.21 16.5 13.4 I 3 416 I :> 9i16 j 3 3,'16 4.8 , 5.2 , 4. 9! . 987 I . 966 
Aug. 29-Scpt. 2 ..•.......•.•... I 14.4 13.3 14.3 3 816 I 3 6'16 I 3 B116, 5.7 j' 4.9 ' 5.7 I, .984 . 974 
Sept. 12-15 .••.....•.....••... I 14.8 I IS. B 15. <) t 3 8'16 i 3 9.161 310116 I 5.9 6.5 6. 5 . 984 • 955 
Sept. 26-29 •...•.•.••..•...... '\ 16.3 I 19.3 " 16.6 ! 3 6'16 1\ 3 13'16 3 12'161 7.4 5.6 .956 .939 

3 8,16 3 5.!16 11. 2 7.4 .957 .965Oct. 10-13 ...•.. , ..•••..•....• I 14.6 I 22.71 11.6 j 4 1.<16 ' ~: fl 
"'aldin, plot 18, Goulds: ! 

Julr IB..,21, ... ,., ............. 'I 9.2 ! ~ B j 10.3 2 15.'16 I 2 12!J6 1 3 01]6 j 2.61' 3.1 3. 4 . 982 . 973 
Aug. 1-4 .•...•...••.•.••.••... " II. 9 I 12.4 ; ,3 2'16 I 3 5'16! 3 3!1 61 3.9 3.9 4.5 .973 .971 

Aug. 15-18 .•.........•...•... "\ 13.4 I 13:13.50 I' 
13,'P.6I I 3 6iJ6' 3 4:16! 3 5'16 3.5 I 5.0 3. 8 . 98 t • 973 

4. 5 . 980 . 972 Au!\'. 29-S<:pt. 2 ....•.•..•..•..• 14. I I 15.7 3 8/161 3 8116 I 3 11'16 5. I 4. 7 
- I

~kpt, 12-15 ..•....•...• , ...... . 12.4 I 19.7 , 17.0 3 51J6. 3 14/16 I 3 10'16 I 3..:> i 6. I I 5.0 .960 .953 
13.4 i 20.2 : 19.4 1 3 6.!16; 3 14/16 j 6.2 \ 7.5 , 4.4 .958 .937Sept. 26 ·29 ..•.......•.......• '. 3 131161 


4 1/16 4.9 .952 .969Oct. 10-13 ..............•...... ; 15.61 22. 7 I 23.5 t 3 8J I61 4 1/161 8.21 8.1 I 

! 

t>:> 

t>:> 




t.>:> 
..j:-

TABLE 9.-8easonal changes in physical characteristics of Florida avocados softened at 70 P F., by variety, location of 
lest and fJicking dates) 1958-59 to 1960-6/ 

fA \'cmgl's of nJlPr{)xllllnl~ly 3 frulLS froUl endl grO\'e <)n ~n('h pirklng dllu:J-------,----_. 
\ V\'ig-lll IX'r frui t Diam:·tt·r pCI' fruit j Days to soften Loss iII \wight PalatabilityVaJ'il'tr, location, /--j-and picking datI' ! J l--'~--l-

1958-; J959-j 1960- J 958-59 
60 I 61 ""-60 "60-6, :"" " "" '1"60, 1958-/1959- 1960- ;;5"'95'i"6059 60 61 59 60 611591~~ 5<)---I- -(- ------

Booth 1, plot 1, Honwstcad: 0111lC(f OUIICes; OUlletS [,le/'a Illle/ltr lllcber Do)" 1 Da)'s DaN Perc(llt; Percent PacenlOn. 18·20 ..•.. , ...... lB.2 21. 3 l7. 9 3 13iJ6 4 1JI6 3 121] 6 B 5 8 6.9 J B.I 1J. 4 60 74 61OCl. 31-Nov. 3 .......• 
18.2 22. 5 20. 7 3 14/16 4 1/16 4 3J16 B 9 6 7.7 9.4 10.2 67 72 78l'\ov. 14-17 ............ lB.B 23.2 
 20. B 3 14/16 4 3116 4 Cil6 6 6 6 4.5 7.7 5.B 65 80 78Nov. 2B-DI~c. 3 .. , ... ,. 20. 5 22.1 21. 4 4 106 4 2/16 4 4/16 4 4 5 3.5 7.6 10.1 72 83 BOD<,c. 13-15 .•......•... 16.7 
~ 

... ... ~ t ..... 3 13{16 . ......... .... t t ~ ..... 5 ....... .. ... ~ .. 4.0 • .... '0 • 

~D,·c. 27.,29 •........... 21. 2 .... . . ..... 73 .. .. .. ....... ~ 


• '" 4 lf16 ...... ... •••• 'lo" 4 . ...... 4.2 .0, of. ....... 77
• ell ,. • ~Jan. 9··12 .....••.... ,. 
~ t. ~ . ... " ... '.t.". ...... .... .. ~ 

• • • • •• ••••••••• '" t • • • •• ••••••••• ~. ~ •• 
"'t •• ., .... f. .. ••• f. . .....Booth 1, plot 2, I"'inccton: "., ... 

Oct. 18-20 ............ 15.5 18.5 14. I 3 11116 3 14/16 3 9116 8 7 II 6.4 10. I 14.9 57 67 65Oct. 31-~ov. 3 ........ 17.4 18.0 IB.2 3 13/16 3 13/16 
 4 0/16 9 7 6 7.7 8.2 10.7 68 74 75Nov. 14-17 ............ 19.5 19. B 22.5 3 15/16 3 15/16 4 6/16 6 
 B 6 5. 7 7.4 4.5 67 76No\·. 2B-Dcc. 3 ........ 
18.4 19.6 lB.2 3 15/16 3 15116 3 15/16 5 9 6 3.9 
80 

11. 9 9.3 77 73 85Dec;. 13-15 .. , ......... 12. B IB.7 
 18. B 3 7/16 3 13/16 4 1/16 6 5 4 5. 9 5.3 B.3 75 78Dcc. 27-29 ............ 14.9 21. 8 25.5 
 3 11/16 4 2/16 4 8/16 4 7 3 
90 

4.4 8.4 5.3 78 82 95Jan. 9-12 ............. 14.0 
 lB.9 3 9/16 4 0/16 4 7 3.2 8.0 83 88••• 0 O. to.Booth 1, plot 3, Perrine: 
Oct. 18-20 ............ 14.6 16.B 13.4 3 10/16 3 12/16 3 9/16 9 6 7 6.0 7.8 11. 1 53 74 63Oct. 31-No\'. 3 ....•... 15.4 16.6 17.6 3 9/16 3 12/16 3 14/16 9 6 B 6. 9 7.B 11. 1 67 70 77Nov. 14-17 ............ 17.7 20.0 17.7 
 3 13/16 3 14/16 3 11/16 6 6 8 4.5 6.6 6.7 65 72 80Nov. 2B-Dcc. 3 ........ 17.1 
 22.1 20.9 3 11/16 4 3/16 4 0/16 5 7 7 4.1 10.0 9.1 72 77 85Dec. 13-15 ............ 12.4 11.7 


'" to .to.3 6/16 3 7/16 5 5 5.1 B. B 76Dec. 27-29 ............ 90
14.3 20.8 18. 1 3 9/16 3 15/16 4 1/16 4 5 4 3.3 10.6 10.6 80 . '83' 90Jan. 9-12 ............. 15.4 
 19.2 3 10/16 " ....... 4 2/16 6 3 5. 7 6.8 B4 95 


, ~ ,~''',,._""--,-,:;,.'"", .,." 



Booth S, plot 4, HOl11tOSICllU: I I 
AU,I{. 22-25 ......• , ., •. 3 2/16 0116 S S 7 7.4 6. S 5.6 52 73 67

12.1 In.' I10.1 3 3/1613
St·pt. 6~8 .....•.•..•.. 9.4 9. S 12.7 2 15;16 3 14f16 3 5!16 6 7 7 6. 2 10.5 9. 7 70 70 69 
St·pl. 19 ·22 ••...••.... 12.5. 1;.6 !~.3 3 3f16 3 3/16 3 I !16 7 6 8 7.1 5.4 8. 9 72 (;.'0 75 
Oct. 3,.·7 •..•..••.•...• 10.1 L.·' 11 __ 7 3 0116 3 In6 3 5,'16 7 4 5 4.8 4.3 9.0 73 70 76I 

79 ' 
0('1. 31-Nc)\'. 3 ••••... 10.6 10.7 16.3 3 2{16 2 15'l6 ; 3 10,'16 7 6 5 6.2 5.5 7.0 7S 74 83 
KIl\,. 14,·17 ............ 5.2 13.7 14.4 2 7fl6 3 5i16 ' 3 5/16 6 7 6 3.5 6. 7 4.4 77 82 95 

Booth 8, plot 5, HOIllt'5!' ,'td: 
,\ul.(.22 25 ..•.•...... ' 7.3 13.7 '>.5 2 10116 3 4/16 2 15/16 7 8 9 5.9 6. 7 10.5 55 72 63 
Sq>L. 6 8 ' " •••....• ' 11.1 17. I 13.3 3 I fl6 3 8:16 3 4 f l6 7 7 II 6.8 11.4 12.5 71 65 69 
St·pt. 1922 •• , ........ 11.7 18.8 9. I 2 12fl6 3 10,'16 2 15/16 8 7 7 S.3 9.7 9.0 71 72 75 
ON. 3~7 .........•••.• 13.0 14. <) II. 2 3 5!16 3 5/16 :3 2,'16 6 6 8 4.4 7.8 12.8 73 73 77 
Oct. IB20 ............ B. 5 16, I 9. <) 2 15/16 3 Bf16 3 4'16 7 4 6 5.1 6, I 7. S 69 79 80 
Ol't. 31·Nov. 3 .... , •. 10.0 21. 0 13.6 2 15116 3 13 116 3 6116 5 6 6 7.4 7.2 6. S SO 71 83 
N(w. 14 17 ......•.... 14.2 17.7 12. I 3 6116 . 3 Otl6 3 3116 6 5 6 3. I 4.5 4. 7 7B 70 92 

Booth 8, plot 6, Pl'inCt'lon:, 
AUI{. 2225 , ..••.•..•. 8. ·1 10.8 10.6 2 12116 3 Oit6 3 0:16 9 8 8 6.3 5.4 7.3 50 77 67 

On. I S,.20 •...••.•... 11.814.514.3 3 3'16 3 5'16 ! 3 7,'16 7 4 5 3.9 5.4 8.4 73 80 

S\·pt. Ci 8., .•.•....... 7.0 11. 4 2 1I.lJ6 3 4,'16 3 2:'16 7 7 7 6.0 10. " 8.6 68 66 71 
Sept. 1<),22 ........••. 8.2 13. I 12. I 3 4!16 3 3:16 3 3116 7 7 9 5.9 B.4 9.3 69 70 77 
Oct. 3 7 .......•...••. 9.6 11. 8 9.5 2 15116 3 1116 2 15/16 7 6 8 2.3 8.5 12.1 78 75 75 
Oct. 18 20 .•...••..•.. 9. 8 13.0 13.8 3 1'16 3 2'16 3 5i16 7 4 7 4.2 5.4 9.2 68 78 80 
Oct. 31 Nov'. 3 •.•..•.. 7.0 13.0 11. 9 2 11/16 3 2/16 3 0/16 7 6 6 7.4 6.4 8.1 77 73 SI 
No\,. 14 17 ........... S. 3 9. S 9.2 2 12'16 2 14/16 2 14/16 5 6 6 4.4 7.8 4. -1 80 SO 90 

I.lIla, plot 7, HOIl1('stl'aLl: 
SqJt. 12 16 •.••.•...•. II. 3 1<).,1 13.2 3 3/1 (j 3 12/16 :3 4/16 8 7 6 7.8 11.4 13.0 65 77 66 
SI·Pt. 26 21) • •.•••••••• 12.5 15. ') 13.3 3 3/16 3 <)/16 3 4lt6 7 6 5 8. 5 10.3 13.8 72 80 77 
Oct. 10 13 •. , ......... 14 . .2 15.6 13.7 :3 5/16 3 7:16 3 7/16 6 6 6 6.0 10.0 10.7 70 82 7S 
Oct. 24-27 ........... 16. S 16.0 3 1):1(\ 3 9/16 .. ,. . ..... 6 6 5. 5 9.2 78 85 
No\'. 7-14 ......... "- 14.2 17.4 15.0 3 7/16 1 3 10/16 3 

~ 

7/16 5 6 6 5.8 9.9 10.0 80 85 85 
Nov. 21-24 ........... 12.8 16.9 13.6 3 5/16 3 10;16 3 5/16 6 5 7 5.1 7.5 15.5 80 88 85 
D('c. 5-S ..•...•.....•. 15.8 18.5 14.7 3 8116 :3 10/16 :3 6/16 6 6 4 5.6 8. 7 10.2 85 8S 90 

Lula, plotS, Florida Cit)': 
S~·Pt. 12 16 ........... 11. 9 16.5 15.1 3 1/16 3 7/16 3 6/16 S 7 7 6.3 11. 2 9.9 63 7.5 66 
Sept. 26-29 ••..•...... 15.2 17.4 13.0 3 7/16 3 10/16 3 3/16 7 5 6 7. 7 7. 7 10.6 65 77 78 
Oct. 10-13 ............ 14.4 17.0 17. I 3 6/16 3 S/16 3 11'16 6 6 7 5.1 7. 7 11. 4 67 SO 78 
Oct. 24-27 .........•. 15.3 16.1 15.4 3 7/16 :3 S/16 3 7/16 6 6 6 3.6 10.2 13.6 78 S5 79 
Nov. 7-14 ............ 16.3 17.5 18.2 3 10/16 3 10/16 :3 11,'16 5 8 6 6.1 12. S 11. 2 79 83 86 
No\,. 21-24 ......• , ... 13.7 17.2 19.9 3 4/16 3 9/16 3 9/16 7 6 5 4.1 9.8 10. 9 83 85 90 
I)cc. 5~8 .............. 16.4 17.1 17.6 3 S/16 3 9/16 3 9/16 6 6 5 4.1 1 9.3 7.4 S3 87 92 

13. " 
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TAIIl.1l 9.-Seasonal changes in pyhsical characteristics of Florida avocados-Continued 
-,- .,., 

\\'<:ight per fruit Diamctc:r pl'r fruit Days to soften Loss in w<:ight 
Va.-it·ty, location, 
and picking date I 

1958· 1959- 1960- 1958-59 1959-60 1960-61 1958J1959- 1960- 1958- 1959- 1960
59 60 61 59 60 61 59 60 61 

-
Lula, pint 9, Homestead: Omlc/'s OUflUS Ormus Tlldru Illc/res {fle/rrs DOl'S DOl'S Da),s P(fUnl Percent Prrcrrl/

Sept. 1216 ..•••. , .... 15.0 15.0 13.6 3 6/16 3 6!16 3 5/16 -8 '7 6 6.9 14.6 10.9
Sept. 26 ~29 ........... 14.9 19.5 17.5 3 5i16 3 11/16 3 10/16 8 5 6 8.4 7.1 7.8
O('l. 10-13 ............ 19.5 20. 9 16.2 3 13/16 3 12/16 3 9/16 7 6 6 
 5. 7 9.7 11. 7 
Oct. 24-27 •.•••....... 16.6 18.4 16.3 3 10/16 3 12/16 3 10/16 5 5 6 3.3 7.2 12.1
Nov. 7-14 .......••.. _ 19.6 19.8 13.0 3 12/16 3 12/16 3 4/16 6 7 7 6.4 11. 6 14.3
Nov. 21-24 ....•.... ,. 16.2 19.1 13.2 3 8/16 3 11/16 3 3/16 7 5 6 5.4 7.3 11. 0 
))el'. 5-8 .•..... _. '" 14.4 18.6 19.7 3 7/16 3 11/16 3 13/16 6 5 4 5.6 8.2 13.0

Polloc'k, pklt 10, I-Ionwst\'nd; 
jUlw 13 16 ......... _. 4.9 12.3 5. 8 2 3/16 2 15/16 2 6116 7 9 7.1 18.44 ••• ~ ~ 

june 27~30 •..•....... 11. 1 14.5 10.3 3 0/16 3 4/16 2 15116 6 6 9 8.5 7.2 16.0
july II ,,14 •.. , •. , ..... 14.4 26.4 19.0 3 4/16 4 0;16 3 11/16 6 6 9 6.0 13.5 
,lui>' 25 28 ........... 23.2 36. I 23. 7 3 14/16 4 7/16 3 15116 5 
 5 7 6. 9 5. 9 10.0
AUI{. 8--11 ......•..... 32.3 38. I 34. 7 4 5116 4 11/16 4 9/16 4 4 5 5.5 4.2 8.4
Aug. 22-25 .•......... 38.3 47.0 44.3 4 7116 5 0116 4 13{16 4 3 5 3. 6 3.0 5.1

Sept. 6-~B •....•....... 40.2 51. 9 4S. I 4 11/16 5 
 4/16 5 1/16 5 4 6 4.4 7.5 7.S

Pollock, plot 11, P.-inceton: 
June 13-16 ........... 4.1 11. 0 6.8 2 0/16 2 15/16 2 S/16 6 9 6.2 22.2
junl' 27-30 ..... , ..... 9.1 14.2 12.S 2 12j16 3 4/16 3 2/16 6 5 9 10.1 6.3 16.6
july 11-14............ 14.6 23. I 18.0 3 7/16 3 13/16 3 B/16 6 6 8 5.0 15.0
July 25-28 ............ 30.0 35.1 28.0 4 0/16 4 6/16 4 2/16 5 5 6 7.9 5.6 9. 8
A\Ig'. B~11 ...... " .... 31. 6 33.3 34.8 4 5/16 4 7/16 4 8/16 4 4 7 6.8 6.8 7.9
Aug. 22-25 ........... 31. 3 32.0 34.8 4 7/16 4 3/16 4 6/16 4 3 6 3.8 4.0 5.1

Sept. 6-8 ........•..•. 29.9 54.3 38.0 4 5
6/16 6/16 4 10/16 4 3 5 4.6 6.0 3.1 

Palatability 

1958- 1959- 1960
59 60 61 

64 
72 
68 
80 
84 
83 
88 

50 
56 
63 
75 
77 
82 
90 

50 
55 
60 
75 
77 
82 
85 

74 
78 
80 
83 
85 
88 
83 

50 
61 
74
83 
86 
88 
93 

50 
64 
74 
84 
82 
87 
90 

67 
78 
78 
80 
85 
88 
92 

50 
57 
68 
78 
86 
90 
95 

50 
57 
67 
78 
87 
90 
89 
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Pollock, plot 12, Goulds: I I I I I 1 I Ijun~·13~16 ..•...•. .,. 4.4. 13.7 12.4 2 2/16 3 4'16. 3 116 .. 6 9 ....... 7.2 13.2 50 50 50 
jun!.'2130 ........... 13.5' 1'7.6 I 17.8 3 316 1 3 81613 7'16 6 6 81 8.0 7.2 11.1 56 65 50
jUIY11~.14 ............ 19.8129.()l2n.!l13101614. 316j31.116 (, 5. 71'" 5.210.3 70 75 67 
July2528 ........... 27.837.8'33.214116:4816,451615 4 5 8.2 4.3 7.4 75 83 77 
t\.1l1{.811 ...•...... 35.8 35.5i38.3'4 916'.,411,'16 1.,41116 3 4 5\ 3.9 5.5 7.4 75 82 86 
(~~1I{.22·25 ........... 12.0 .. 42.1 215161..... ; -1 1416, 4 5 i 3.3 . 4.8 90 9() 
~tPt. 6~8 ... " . .... ...... . .. .... . ,....... ,..... . .. .. "' ..• , 

Taylor, plot} 3, Homl'Swad; , . l,!.·\ ~ I 1 \ ~ 
Oct. .:> .. :). ............. , 11.3,11.5 ." j':> 016 3 016... :> 4 8.4 i 10.9! 6:>! 70
i ••• j 

O('t.17 2! ........ 11.7 12.8 I' 8.0 3 116 ',' 3 316 21216 7 5 61 4.6! 9 •. 2! \0.0· 73 72. 73 
Ocl.26·Nov.3 ....... 13,'1 12.0 11.6 3 316.3 116 3 1'16 7 (, 6' 8.1 I 8.2: 11.2 79 79 73 
t\o\•. 14J7 .. , ....... 12.7 12.'),14.5 3 2,16! 3 316 .> 216 5 6 3' 5.2 7.816.2 82 80 80 
)/0\·.23·1)cc.3........ 13.1 13.1 3 316 l 3 316 5 6 "1.6 11.3 ..... 80 80 
])1'('.1215 .......... 11.9 13.7 10.2 3 1161.:> 416 21416 5 4 4 8.1 3.99.4 .80 85 90 
Ike. 2'7··29 .... '" .. 14.2 15.3 12.6 .:> 316 i 3 6.'16 3 2'16, 4 7 3 3.4 9.7 7.5 85 88 90 

TaylclJ', plot 14, Pahok~'c: : 1 
Oct.3·5 .... '........ 12.9 9.2,. .3 316 213161.! 6 5 8.0113.0 , .. I 67 7fJ 
Ort. P·2J ........... 9."' 12.6 11.6! 214,16.3 316 3 1-16 t 71 6 7 :.7 '. 9.7! 11..8 70 I 73 77 
Oct. 26-;"i.ov. 3.... . ... Jrl. 9 . \1 L 313 I 16 I',' ... ,., 3 1 161 61 . . 6 I. 6 .. . 8.7 I 72 1" . • 82 
Nov.1417 ........... 11.112.411.03116321621516 5 7 6' 5." 1 6.917.1178,78 87 
="ov.23~Dl"c.3 ..... " 11.3 12."1 10.1 3 216 :,.3 216 21416 4, 5 5 5.0 I 7.1! 6.0 I 79' 80 88 
1),'(".12 15 ........ 11.3 11.8112.5 3 216; 3 216 3 316 51 6 4 4.3 5.9 10.1 82 81 90 
Ikc.2729..... .. 12.3111.9 10.5 ;\ 2,16' 3 116. 3 0'16 , 6; 6 4 5.3 10.6,. 7.8 84 87 92 

Taylo!',. plol! 5, Lake Placid: ! ' ? ! I ~ I "1 1 1 ~ 
On. 3 :I ............. 1 10.7 6.9 ..... ; 3 016 _ 816:, .! 7 ;> ,. 9., '.' 13.1 I.. .. 6:> 65 

Oct.I;21. ........ 11.7 11.4 '10.J 3116,31'163016. 7i -; 6 5.4 9.5111.4 7573 75 

Or!. 2('·1\'oy. 3.. ... ... 13. 2 .... 1 8.. 3 3 2 '16 L... .. 2 11 161' 6 1.. .. 5 I 6. I .... J 9. I 77 80 

l':()~.14 17 ........... 11.8 11.6 9.5 3 1161' 3 0.16 2 1516 5 7 5, 6.3 10.0 7.480 77 90 

Xo~·.23-Dt;c.3 ....... 10.3 11.5 7.8 215/16 3 1.16 21016 4 7 4 5.0 6.1 7.7 80 77 90 

Dcc.12-15 ................. 11.2 8.4 ........ 3 lil6 2 1116 I.. 5 3 5.7 8.4 80 90 

\)cc.27-29 ................. 11.7 10.5 ........ j 3 2.116 2 516,'.. 8 3 7.9 6.2 83 95 


\Valdin, plot 16, Homcstcad: 

jul>.18-21. ........... 7.3 11.4 8.5 211116 3 2116 213'161 10 10 10 8.1 10.8 16.1 50 59 50 

AUI{.1 -I ............. 11.3 13.9 9.6 3 216 3 6:16 2 1516 I 8 7 9 8.8 8.0 15.1 58 59 59 

Au!{.15-18 ........... 15.8 17.3 11.5 3 8,16 3 10116 3 2!16 6 9 9 5.8 8.0 13.5 70 70 68 

Aul{.29-Scpt.2........ 16.2 15.6 14.0 .3 11,'16 3 8/16 3 8,116 7 7 10 6.8 10.7 14.2 70 72 68 

Sept. 12-15 .........•. 20.4! 19.4 14.3 4 0/16 3 13116 3 716 7 6 6 6.7 10.1 7.7 77 77 73 

Sept. 26-29 ........... 14.9 14.1, 16.3 3 8/16 3 7!16 3 10/16 5 6 6 5.5 8.9 10.4 83 85 88 
~ Oct. 10-13 ............ 17.4 12.0 15.3 3 l1n6l 3 5/16 3 10/16 4 6 61 2.6 9.2 9.9 85 82, 92 


-..J 
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TA8I.H 9.-Seasonal changes in pyhsical characteristics of Florida avocados-Continued 
.,~<""-'.-.-.,,~-,.-,~,.-, . ~"'---~<" -',......,.... •. 

~~.,---- --~--., 

~ ~. ---.-."'~'-'-, 
\\\'ight per fmit Dianwtcl' I>C" fruit I Days to soften Loss h weight\~arit,·I>'l location, Palatability 

:u:c1 picking date 
11958- 1959- 1960- 1958-59 1959-60 j1960-61 1958-11959 1960- 1958- 1959- 196059 60 61 1958- 1959-/196059 60 61 59 60 61 59 60 61 

\Vtlldin, plot 17, Pdnceton: OUllas OUllceS OUllces filches lllc;'es 'Tlc/lfS /)al'r lJapJuly 18·21., ..•...... 5.3 II. Q lJa)'s PUcellt Percent PiTcmt9. 3 2 6/16 3 3/16 3 0/16Aug. 1-1 ...•.....•... 10.5 16.7 13.0 3 
fa 10 9 14.0 9.5 15.9 50 62 500/16 3 10/16 3 5/i6 8 6 8Allg. 15-18 ..•.•......• 14.0 16.4 13.3 3 5/16 3 9/16 3 

10.7 7.6 13.6 62 59 635/16 8 8 9A\lg. 29-Sl'pt. 2 .... '" . II. 6 17.6 14.9 3 8.0 7.2 12.6 70 70 683116 3 10/16 3 8i16S('IH. 12 ·15 ......•.... 18.7 18. 'Y 
7 8 9 7.6 9.7 14.5 73 70 6913.2 3 14/16 3 J 2/16 3 10/16 Sept. 26·29 ...•.. '"'' 20.5 14.6 ·i~. Q 
7 6 7 5.6 9.5 10.3 77 81 784 0/16 3 7/16 3 14116 7 5 5 8.5Oet. 10-13 ............ 11.5 17.8 9.5 3 7.2 8.0 80 83 80
3/16 3 10/16 3 7/16\Valdin, plot 18, Goulds: 4 5 6 5. 7 7. 8 11. 8 85 84 81 

July 18-<~1 ...•...... " 7.5 9.6 10.2 2 13/16 2 15/16 3 0/16 10Aug. 1--4 ...•......... 12.7 14.5 14.2 3 3/16 3 
10 8 10.0 11. 6 14.9 50 57 50
6/16 3 6/16 6Aug. 15-18 ........... IS. I 13.2 14.8 3 8j16 3 4116 3 8116 7 
6 9 5.3 8. 5 13.0 65 60 63 


Aug. 29 -Sept. 2 ...••.. 9 7 6. I 9.4 10.0 67 7116.0 12.5 18. I 3 11/16 3 3j16 ;3 10/16 68 
S"pt. 12-15 ........... 14.0 21. 3 

6 6 7 6.0 9. 3 11. 3 68 72 72
17.5 3 6/16 3 15/16 3 11/16 7Sept. 2629 ........... 14.1 23.4 7 6 6.2 10.7 7.8 75 79 75
19.4 3 6/.16 4 2116 3 14/16 5 5 4 7.2Oct. 10-13 ............ 16.6 21. 2 22. 5 6.0 7.7 80 87 82
3 10/16 3 14/16 4 2JI6 4 4 7 ... ... 6.4 9.6 85 84 95I 
~ 



TABLE 1O.-Auerage fruit weight, number of days required to soften at 70 0 

F., alld percelltage loss in weight during softelling, 1959-60 1 

Fruit Days to Loss in 
period I wei~ht 

Varicty \' Ficking 2 ! 
soften wci!:'ht 

__________________________1______,·______-!-------I-------

Qurzeu Percent 
13 

Fuchs ..•••...•. , .•.•••.•... , • . • • . . . . .. j~r; ~g Arue, •.•••.........•......... , ••. , • • •. l\[ar 25 II 18 5 

14 3 6 
19 4 6 

Simmonds ........•••...•.........•.•.. , Jut)' 27 1 23 7 7 
Aug. 28 ! 27 4 6 

18 6 9Hardee, ••••..• , ....•.•..••.•.... , .•.• I' Julv 20 I 
Nadi.· ....•.•....•...•....••..•...•..• , .1, ut;, 2'7, ' 22 4 4

I Aug. 24 19 4 4 
18 6 12Trapp .......................... , .... " S~u:t, :: I 

19 4 12 
15 5 6Petersen. , , • . . • . . . • . . . . . . . . . . . . . . . . . . • S~~~. ~t I 
14 5 7 

Pinelli 3 ••••••••••••••••••••••••••••••• ' Sept. 'I 26 5 12 
Tonnage ..•.• , .•..•.....•.•.•..•..••.•. Aug. 31 \' 16 6 14 

Sept. 21 IS 6 9 
Black Prince 3. • • . . • • . .. • • . • • • • . • • • • • . • •• Oct. 3 I 28 6 9 

Oct. 24 \ 25 6 6 
Blair. • • • . • . . . • . . . . . . . . .. . . . . . . • . . . • . . •. Oct. 5! 12 6 6 

: Oct. 26 I 26 4 4 
Booth to ................... , .......... j Oct. 12 i 18 5 9 

! Oct. 26 i 17 7 10 
17 IICollinson ••....•.•..................•. ,1 Oct. 5 ~ 	 6 

20 7 9I Nov. 4\ 

Booth 5 .••........ , ....... , ........• ' _\ Oct. 12 IS 7 8 

No\·. 3 16 6 8 

Hickson ...•.. _.••...••.......•.•...••. 1 Oct, ,12 I II 6 5 
'No\.. 3! 16 5 4 

Simpson .. , ............................! Oct. 12 I 20 6 12 
?~ 6 10

INov, 3 I -,) 

9 
Nov'., 3 I 27 5 9 

Booth 7 ..••.•.•........................ ! Oct. 5 19 6 8 
Oct. 26 24 6 8 

Avon ••.•.......•....................• , On. 19 14 4 6 
NO\'. 9 17 6 

Vaca .................................. Oct. 12 , 21 6 


7 
Ha.ll, ................. ', ....... , ..... , 'j' Oct. 26 44 7 10 

Nov. 23 38 5 5 
\Vl11s10wson ............................ '1 Oct. 19 26 4 9 

I Nov. 9 28 7 11 
Choquette .•...••....................... I Oct. 26 36 6 7

I Nov. 23 47 5 4 
26 9 9HI;rman .............................. '! ~~~: 2~ 
 21 5 8 
30 II II~,;fonroe 3 ••••••••••••••••••••••••••••• ,\1 ~~~:. ?~ I 
35 9 13 

f\jax (Booth 7B) •.... " .•.............. ,. Oct. 5 I 22 5 8 
Nn\" 23 24 6 6 

Booth 3 .. , .........•.............. , ••.. ' No\', 3 , 18 7 12 
NO\:.24 ! 23 4 7 

29 9 16 
Linda. . . . . . . . . . . . . . . •. . . . . . . . . . . . . . . .. NO\'. 23 
Byars 3. • • • • • • • . • • • • • .• • • • • • • • • • . • • • • •• No\,. 23 

29 6 6 
IIDec. 14 	 35 7 

13 7 9 
15 6 6::a::~r·. ~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :\' g~~': HI 13 5 6 

7Jan. 4 	 13 6 

Set' !OQtnOU-s 1l~ ,'nt! of tnblc. 
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T~BLE .to.-Average fruit weight, number of days required to soften at 70° P., 
and percentage loss in weight during softening, 1959-410 '-Continued 

Variety IPick!ng'Cl I l~ruil Days to Loss in 
penod \ weight soften weight 

-S-Ch-m-jd-t-.-. -. -. -•.-.-.-.-.•.- -.-.-.-...- -.-.-. - • .I.r?" 251--0-1I1-IC-(~-3-1'----9-1'-p-(-rC-el-II-1-3 
Itzamna ............................... , Feb. 23 : P 10 18 


I Each average represented a minimum of 10 fruits. 

Z -First picking t\att:s coincided approximatt;ly ',ith minimum acceptability dates during


the crop ycar:. 
3 Samples picked during the 1960-61 season. 

TAllLE ll.-Surface area, volume and weight loss per square inch of epidermal 
area for avocados softened at 70° F., during the maturation period,
1960-611 

; , I f 
i ~ Aver- I Aver-! Aver

Picking Average age age \'01- age
Varit:ty datc diameter vol- sur- ume soften Weight loss 

ume face area ing 
an:a timeI 

------1--___11.----1----1-------1-------
\ I Ounce{I square 

i Cubi. \ Square Per- inch 
Illches /' inch I inch i Ratio Da}'s eml OUllce area 

Pollock ...... , JlII1l' 13 2 10/16 9.5! 21.7 i 1 :2. 3 9 18.4 1.4 0.065 
27 3 3/16 17.0.131.9 1:1.Y 9 14.6 1.9 .060 

July II 310/ 16 ' 25.0 41.~ 1:1.7 8 13.0 2.4 .058 
25 ; 4 2/t6 36.8, 53.:> 1: 1. 5 6 9.0 2.5 .047 

Aug. 8 I 4 9/16 49.7 I 65.4 I: 1. 3 6 7.6 2.7 .0411
--'----i---'-'--f-·------,~ ---------______ 
\Valdin .. ,.. July 18 I 2 15/16 13.3 i 27.1 1 :2. 0 9 15.8 1. 5 .055 

Aug. I I' 3 .',/16 18. 0 I 33. 2 1,: 1. 8 9 14. 1 1. 6 . 048 
15 3 3/16 17.0 3l.9 1:1.9 8 12.1 1.6 .050 
29 39/1623.739.9 1:1.7 8 13.4 2.1 .053 

Scp. i~!}3 9/16 23.7 39. ') 1: 1.7 6 8.5 1. 3 .033 

26' 311/16 26.3 42.7 1:1.6 5 8.7 1.6 .037 
Oct. 10 310/16 25.0 41.3 1:1.7 6 10.8 1.7 .041 

-------l-,,-,,--'--~~--·--- ------
~ooth8 ...... 'r\u~.22 215/1613.327.1 1:2.0 !l 7.7 .8.030 

&'p. 6 3 4:16 18.0 33.2 1:1.8 8 10.2 1.3 .039 
19 3 1/16 15.0 29.5 1:2.0 8 9.1 1.1 .037 

OGt. 3 3 2/16 16. 0 30. 1 1 : 1. 9 7 11. 4 1. 2 . 040 
IS 3 4/16 IS.0 33.2 1: 1. S 6 8.4 1. I .033 
31 35/16 19.034.5 1:1.8 6 7.4 1.1 .032 

: No\,. 14 3 3fl6 17.0 31. 9 1: 1. ') 6 4.7 .6 .019l 

L;;~-..-,-.-.-1 Sep~12T3-5/16 11";:-,0 -34.5 ·11:1.8 --6-u.7 1. 6 .046 
26 ( 3 6/16 I 20.2 35.8 1: 1. 8 6 10.7 l. 5 .042 

OCt. 10 I3 9/16 I, 23.7 39.9 1: 1. 7 6 11. 4 1. 8 .045f. 

24 3 9/16: 23.7139.9 i I; 1. 7 6 12.7 2.0 .050 
I No\', 7; 3 9/16 23.7,39.9; 1;1.7 6' 10.6 1.7 .043l 

----~-......_. 
I D:lta is based on a minimum of 9 fruits; \'olume and area dala were computed on the 

basis of a sphere. 
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T,\BLE 12.-Clzallges in seedcoat color altd [enticel corking 11l Booth 8 and 
cados du.ring the maturation period, 196/ 1 

"""-,,,,-*"'-' 

Fruit Fruit with lenticd corking 
Pickit'g Avt:rag~ with 

GrOVt7 ~ date wtight brown I 
sced- Trace I Slight Mod- Heavy Total

I I coat 	 erateI! ,........._~.~:___i 

;-...-1 	 , I --- i 
( 

j 
; 

O/lIlC~S JYl/mhtr JYl/lIIlltr J'~l/lIIh(r A'ulIIber JYl/f/lber JIll/mba 

A ..... ,.1 July 10 7.0 0 0 0 0 0 0 
A .. ", . 17 6. \ 0 0 0 0 0 0 
t\ .•• .' . 24 G.8 0 0 0 0 0 0 
A ..... , , . 31 7.8 I 0 0 0 0 0 
A ..• . , ' A\Hf· 7 7. 0 0 0 2 0 0 2 
1\ • ••. 14 8. 7 I 3 3 0 0 G 
B..... ., 14 to. 8 6 5 0 0 11 

0 7 

ll ...... 

' 

21 13. 1 0 4 I 0 0 5 

A .... 28 15.8 1 4 4 6 0 14 

n ..... .. 28 16.8 0 5 2 


A . ., .. . 21 Ii. 2 5t 7 0 	 0 

4 3 14 
A ... Sept. 5 15.5 0 5 4 2 0 11 
H....... ' 5 19.0 0 5 4 2 0 11 
A ••• ,. ' .. 3 11 16.8 4 I 6 7 0 0 13 
ll ...... 11 17.5 7 -; 1 150 
A .•.. ,.,., 18 ; 15.4 ~ I 2 8 3 0 13 

(, 	 3 14ll ..... 18 14.0 3 2 
A ••. , .. ')- 14.7 8 :3 0 0 11-=> 

(, 8 0 0 14:B ..... 25 15.0 ~ I 
<) 	 14A... , Oct. 2 17.6 1 	 4 0 

2 	 5 1 11B.... , 16.1 f I 4 1 
:\ .. ' 

I) 10.5 8 ! 6 0 0 0 6 
O~ (, :; 4 15B ••.• I) 14.4 0 

A ... 16 16.0 1 5 7 1 0 13 
B...... 16 17. <) 0 1 8 3 :3 15 

(,J\ • .•.•. 23 t 13.2 4 0 0 0 6 
ll .... 23 14.9 1 4 2 5 1 12 
A .. 30 12.0 4 3 2 0 0 5 
B .... 30 14.5 2 5 4 4 1 14 
A ••. No\,. () 12. " 4 7 :3 	 1 0 11 

5 2 15B.... , 
" 

; 
6 15,3 0 4 

/\ ... 13 i 14.0 :i 6 0 0 11 
In... ( \3; 13.5 2 4 4 0 15~ I I
( 

~.-~~. 

---"'---'"-----""--.~,.~-- ... ~--~ 


I ObSl,rvatiolls included 15 avocados pcr grow ,ilt each picking dill!;. 

2 Grow 1\, Princeton, Fla.; Grove ,B, Nat:anja, Flil. 

3 Appro;-;imat\" d.ate of minimuln standanl of conSllllll:r acccptilbility. 


i 

.1 

, : 

i 
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TABLE i3.-Average firmness and weight of small and large avocados during 
the matumtion period> 1955 

Small Large
Variety acd picking datt

~ 
Weight 1 IFirmness I \Veight 1 Firml:ess I 

---------------(----!----I-----I----

Fuchs: 	 OUllceS Pourds OUllas I'mwds 
~June 27 ~. ....... .................. 10.2 13. 1 14.3 13.4 


july 5 .................•......... 10.6 13.6 15.2 14.0 

II ........................... 11. 3 13.6 15.4 15. 1 

18 ..........................•! 11. 7 14.6 16.8 14.3 


Pollock: 
junt: 27 ......•.. , ................. 13.6 13.6 16.7 13. 1 
July 5 ..........................• 12.0 13.2 17.6 13.3 

11 ..............•............ 11.8 13.0 22.4 12.6 
18 2 •••••••••••••••• " •••••••• 11. 6 13.7 22. 7 13.2 

Simmonds: 
June 27 ...................•....... 14.0 13.4 17.3 12. 9 
july 5 ..............•........•... 11. 5 13.4 16.6 13.2 

12.9 12.4 18.1 13.7~ ~ '2''':.'": : : : : : : : : : : : : : : : : : : : : 12.3 	 19.8! 13.9 	 14.0 
?_:J •••••..•••••••••••••••••••• 13.8 14. 1 19.2 13.9 

Aug'.. 1. ......... " . .......... .. 13.3 14.4 17.8 13.9 
Petersen: 

~ 

July 25 •... , ...•.......... , ...... 9.0 15.3 13.8 15.6 
Aug. 1.......................... 8. 5 13.2 13.6 12.9 

8.......................... 10.0 14.0 12.8 14.8 

15 2 • . . ..... , ..' ..... , ...... 9.5 13.8 12.4 14.7 

Trapp: 
Au£{. 1 ............ -" ............ 12.3 12.7 14.1 12.3 

8 ............................ 12.7 13. 1 14.3 13.0 
15 2. . . .................... 12.3 I 13.. 7 14.3 13.2
" 

\Valdin: 
Aug. I .......................... 14.2 I 

I 14.9 16.4 16.9 
8 .........•...............•. 14.2 I 15.7 17. 1 15.4 

I 
,

15 2 ••• •••••••••• 0 ............ 
 13.4 15.3 17.1 15.5 
22 .................•......... 13.6 16.1 16.8 15.3 
30 .............•............. 14.3 16.9 17.3 17.0 

Sep. 6 ........................... 13.0 I 17.8 17.9 17.6 
Pinelli: !

AUI{. 	 1........................... 13.9 13.2 18.8 12.8 

S...................... 15.3 13.9 19.5 12.8 


15 2. . . . . . .. . . . .. . . . .. . . . . ... . , 15.0 13.4 20.2 13.3 
Booth 8: 

~ 

AUI{. 29 .. , ......... 11. 6 16.0 14.5 16.1 
Sept. 6. 	 11. 2 17.3 16.7 18. 1 o ••••• ~ •••••• 

•.•••••. 0_'12 .. 	 11. 1 17.6 15.4 17.5 
19. .. . ... . ........ .. . 10.3 19.2 16.9 17.7 
26~ ... 11. 7 18.9 15.2 19. 1 

Oct. 3. .. 10. 3 19.4 16. 1 19.7 
Booth 7: 

S';pt. 1.9 .......... ...... 11. 0 17.6 17.7 19. 3 

.:::::::::::::.:::: ::1
, 

26 . - -......... .. 
~ 

, .. , .- . 12.9 18.9 16.8 20. 9 
Oct. :)" ... .. , ... 

~ 

"- ..... .. . 13.0 19.6 17.3 20. 2 
10 ..••. '1 It. 6 19.9 16.9 20. 6 
17 2 • ... ' ... ..•...•.•. j 13.3 20. 3 17.8 20. 9 
24. 	 13.6 20.4 17.9 20.8 

Lula: "ISt:pr. 26 ..... I 14.3 17.0 16.4 17.7 
Oct. 3 14.0 17.3 16.8 17.9·· .. ·1

10 14.2 17.7 16.6 18.0 
17 13.2 17.9 18.0 18. 1 ::::':::::j25 :! 14. 1 I 18.2 17.2 19.1 

Nov. 3 ..... , 12.7 I 18.4 I 17.9 17.9•• j 

': 

\ 

: 

~I'(, (ootnot"s at l'nd or tuul,'. 
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T,\BLE I3.-Average firmness and weight of small and large avocados during 
the maturation period, 1955-Continued 

Small LargeI 

Varkty and picking date -------,-

Wtight I Firmr.rss I I\Veight I IFirmness I 

Hickson: OUllces POUllds OUlletS POUllds 
Sept. 
Oct. 

26 ......................... . 
3 .. _................... _ 

11. 3 
10.7 

16.4 
17.9 

16. 1 
16.9 

16.3 
17.3 

'10 2 •• ,. '" •••••••••• _ ., •..•• 10.5 19.3 14.5 18.5 
17. _.... , ................. , . 8.6 18.8 15.5 IS.3 
24 .. , ......... , ............ . 11. 2 17.9 17.5 IS.3 
31 ........................ . II. 9 19.3 15.3 19.5 

.!\rfonroe; 
Ocr. LO. 21. 6 15.8 2S. 1 15.9 

17. 
24 J 

21. 0 
19.9 

15.5 
16.1 

26.0 
27. 3 

15.7 
16.0 

Noy, 
31 .........• , ............. . 

11' ::: :::::: ::: ::: :: :::::: :1 
20.4 
20. 4 
20. 3 

16.1 
16.8 
16.6 

25. 3 
25. 6 
27. 5 

16.3 
16.7 
16.1 

Taylor: 
Noy. 1·' ........................ . 10.0 15.2 11. S 14.9 

8 ......................... . 10.4 14. S 12. I 14.4 
15. " ...................... . 9.8 15.1 12. I 15. I 
22 ......................... . 10. 2 14. 7 12.4 14.0 
28 .... " .................. . 9. 9 13.S 12.2 14.0 

Dec. 5 ........................ . 9. 7 14.9 12.1 15. 1 
Booth 1: 

Noy. 7 2 ••• , - ••••• , •••••••••••••• 11. 7 16.4 17.9 16.0 
14 ....................... _.. 13. I 16. I 17.4 16.0 

Dec. 

21 ....................... . 
29 .......................... ! 

6......... ...... .\ 

12. I 
II. -: 
12.3 

16.4 
16.0 I 
16.9 f 

17.4 
19.4 
IS.6 

16.3 
16.2 
17.0 

! 

1 AV('rage fruit weight was computed from me"Sllrements of 15 individual avocados; 
average firmness was computed from 30 firmness readings, 2 per avocado on 15 firm avocados. 

~ Approximate date of minimum standard consum('r acceptability. 
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TABLE 14.-Total soluble solids, /JltellQiic compounds, and reducillg sugars of 
some small and large Florida auocados during the matu-ratio1! period,
1955-56 1 

~"-" ~ .•~.----------------~-------
Total soluble PhcI'olic com- IReducing sugars

solids pounds
Varic:ty and picking datl' 

t 
Small t Large ~I~::I-i-Largl~'I-~:I~~ 

------------,__. _______ .•__.._.__ I 

.Ilgl M"I I't/,c(//I I'ercmlFuchs: P~rcml P(/'rml 100g 700 I! 
.......... 
June 27 ' .... j. ~ ... ~ .. ~ • 6.9 6.9 :). , 5. 7 3.5 3.3

July 5 ................. . 7.3 7.3 4.S 
 5.2 3.53. "II ................. 
- .., 


7. I 6.9 5.2 3.55.0 3.2
18••••.••••••••••••. - ')7.4 6. 9 :>.- 5.5 3.3 3.1Pollock: 

June 27•.•••••..••.•..... 7.4 7.4 
) 

3.3 1.5 4.4 4.8
July 5 ................ ., 7.9 7.9 3.0 3.0 5.0 5.3

II ............ . 7.4 7.4 
 3.8 2.3 4.8 4.4
18 , •••••••••.•••.. 7.8 I 

I 

'7.S ')-. :> - 2.8 4.6 4.6Simmonds: 

JlllV: 27 ............••.... 
 8.9 5.9 5. 5 4.5 4.88.. 0July 5 .•....•.•.•...•.. , 8.4 11 'T.8 5.9 5.6 4.8 3.9 

Ll ........ " ....... 7.5 8. I 5.9 5.5 I 4.2 4.4
IS ' •.•••...•••••.. , 8. '7 I 6.2 4.4S.2 ~. 6 : 4.5 
25 ...••.•.•.••••..•. 8.2 • 5.9 4.28.3 ;.6 i 4.4

t\ut{. 1. ................ . 10.1 9.2 5. <1 
 :>.01 4.5 4.2Petns<,n: 

July 25 ......•.••..•..... 9.4 9.4 
 5.5 5.3 ' 3.5 3.3
Aug. I. ................ . 
 8.9 9,5 5.3 5.0 3.4 3. 7 

8..........•...... ' 8.9 8.9 4.5 ! 5.3 3.2 
 3.0 
15 ' ••• '" ••.•.•• , • 8.3 8.5 5.5 5.3 3.43.4

Tnlpp: 
Aug. I. ................ ' 8. 9 8. 9 5.5 r 4.0 ! 3.8 3. 6

8.......•....... ,. ' 8.3 8.3 5.2 5.0 I 3.9 3.9 
15 ' ••••.•.••••••.• ' 9.4 9.0 5.5 4.0 j 4.. 0 4.0\Valdin: 

Aug. I. ................ . 9.3 I 9.-1 -I. 7 4.5 
 3.5 3.3
8............... .. '.1.0 8.9 
 5.8 5.3 3.5 3.4 

152 .••••••••.•••.• ' 9.2 9.2 5.7 5.8 3. 7 3. 7 
22 ............... . 9. 1 9.9 4.5 4. 7 3.9 4.0 
30 ... '" .....•. 9 . .., 9. 7 5.7 4.5 I 4.2 3.3

Sept. 6, .... , •.••..•.• , •. 9."' 9.8 4.5 4.5 3.3 3.8
Pindli: 

Aug. l. ............... ' S.9 S.9 5.8 5.8 3.9 3.4
S., ....•.•.... ,., .. 8.2 S.9 6.5 6.7 3. 7 3. 7

IS 2 .••• , .• ' ••••••• 8.3 8. : 7. (i 7.3 3.8 4.0
Booth S: 

Aug'. 29, , •........ S.3 8.3 8.5 7.7 3.2 3.4
S<,pt. 6 ..........•...•••. S.O 8.4 5.0 4.5 2. ';' 1.5


12. , 'T.9 8.2 6.3 5. S I 2.8 3.2
19 ..... ." ........ - )" : 8.4 -.3 3.0 2.9 

26 ' ..... . 8.2 8.4 8. ';' 8. , 6. ~ I 2.!l 2.9 

O~·t. 3 .. , 8.1 8.6 !l.5 7.0 2.8 3. I 
Booth 7: 

Sl·pt. 19 ....... , 8.9 9. ~ 8.3 , "l 3.3 2. 7
26 ...... , 9.0 9.5 7.8 i .,7.8" I' 3.1 2. 7 

Oct. 3. 9.6 10.9 7.0 ')_. :J- 2. 7" 10. 10.2 t 1. 2 7.3 7.:; I 2.3 2.4 
:.3 7.3 2.4 2.9 

11.5 ! 12. I 8.3 7. 3 1 2. 5 2.8 
Sc~ lOOIIlOh's at \'1111 o{ tnhl~. 
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TABLE 14.-Total soluble solids, phenolic compounds, and reducing sugars of 
some small and large Florida avocados duri7lg the maturation jJeriod) 
1955-56 ' -Continued 

Total.solubk Ph<;nolic com- Reducing sugars
solids pounds

Variety and picking date ---.-- ~-'---,---
Smail Largl' Small Large Small Largl'i 

j--- 
! 

JIg! Mgt
Lula: Pacmi I Perullf 700f· IOO.t:. Pae(lll PacmliSt'pt. 26 .••••........... 9.5 , 9.9 6.3 6.5 4. I 4.4 

Oct. 3 ................. 9.7 I 9.9 7.. 7 7.0 4. I 4.4 
10 .. '" •...••...••. 9.9 9.9 7.0 7.0 4. 5 4.5II" ................. 10.9 ! 10.9 7. 8 7.3 5.0 4.8 

25 !! + ,. ........ _ ~ • ~ ...... 9.9 10.2 7.0 7.0 4.8 4.5
,NoV'. 3 ................. 8.2 8. 7 7~ 7 8.5 5.0 4.4
IHickson: 

St'pc. 26 .•••••.•••••.•.•. 8.8 8.8 9.9 
f 

3.69. I 1···· .. 
Oct. 3 .••.••...•......• 8.5 8.5 8.3 8.5 . 3. I 3.0I

10 2 •••••••••••••• 9.0 8.9 8. 1 I 9.9 3.2 3.9 
17 .....••....••.... 9.0 8.9 9.3 1 9. I 2.6 2. 9 
24 ...••.•....•.... 8. 8 8.B 10. -:' I 9.6 3.2 3.0 
31 .•..•••.••.•..... 7.8 7.8 9. I 

, 
7. 8 3.3 3.6 

~fonrot": 
Oct. 	 10 ..•..•...•.•..... 9.2 I 9.2 ,........ . ....... 


I"' ................. 9.4 t 9.4 
~ 


·f .. •• .... ... .....i24· 2. ... ~ ......... ~ .. ••• 9.6 	 ........ ...
~ t 9.5 	 , " .... 
31 ......•.......... 8.0 .9 
 ..... .. - 4" ....... 


Nm·. "'r ........ , ••••••• 8. 2 8. I) 

14 .....•••...•..... 8. ') 8.8 . ... ...... 
Taylor: 

~ 

No\,. I' ............... 8.4 8.3 10.3 , 9.9 4.8 5.0 
8 ................. 8.1 7. I) II. 6 13. I 4. 8 4.8 

15 .•...••..... 8.3 8.3 16.0 13.3 4.8 5. I 
22 ................ 8.4 8.4 9.3 17.0 5.3 ,j 5. 1 
28 ....•......... ' 9.0 8.8 13. I 14. 6 5.3 I 4. 5 

Dec. 5 ............... 8.0 7.9 15.0 13.6 4.8 4.5 
Booth I: 

31 .....•....... 7.6 	 , 3.1 I
Oct. 	 7.8 6.5 l ~ ........ 

~.Nov. ......... - S.8 8. 2 8.3 7.7 4. I 3.2 

14 .. 8. i 8.4 7.3 7.0 3. 5 3.3 
21 ...••.• 8. I !J 7.9 8.3 7.0 4. I 3.4 
29. 8.4 8. '7 8.3 7.0 3.8 2.8 

D,·c. 6 ....... ! 7.8 7.8 7. -: 8.3 I 3.4 
I
I 2. 8 

J 
__ ___·_.·~~d_-', 

I .\nalySt>s wert' made from a bknd of 15 firm avocados. Phcnoliccompounds are t;xpn:sscd 
as anhydrolls tannic acid; r<!ciucing sugars ar~' l'xprcsst:d as glucose. 

:l Approximate dat,: of minimum standard consumt'r acceptability. 
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Of interest to Florida avocado growers and shippers are the following 
marketing research publications of the Dcpanment: 

MRR-500. Effect of Biphenyl Treatment and Carton Ventilation on 
Decay and Spoilage of California Lemons in Overseas Shipment. O<:tober 
1961. 

MRR-526. Protective Services for Shipments of Carton Loads of Cali
fornia Oranges and Lemons. Februarv 1962. 

MRR-539. Effects of Storage Te~1peratul'e and Humidity on Loss of 
Weight by Fruit. April 1962. 

MRR-569. Biphenyl Control of Lemon Spoilage-Influence of Time, 
Temperature, and Carton Venting. December 1962. 

MRR-596. Factors Affecting Rind Breakdown of Citrus Fruits. April 
1963. 

MRR-600. Vacuum PrecoQlin~; A Comparison of the Coolin~ of Dif
ferent Vegetables. May 1963. 

MRR-637. Hydroc:ooling Vegetables--A Practical Guide to Predicting 
Final Temperatures and Cooling Times. December 1963. 

MRR-646. Biphenyl Control of Citrus Spoilage-Influence of Time, 
Temperature, and Garton \renting. ~vfarch 196+. 
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