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FREEZING POINTS OF FRUITS, VEGETABLES,
AND FLORIST STOCKS

By T. M. WlrlreueN,l horticuliurtst, Agricultural, ReseerclL Seruice

Summory

Freezing points u.-ere determined for the principal fruits, vegetables,
and florist stocks. The data can provide a guide that grou'ers,
shippers, stors,ge operators, and others concerned with the marketing
of these commodities c&n use to minimize or avoid freezins damase
and losses.

The freezing points of some living products may approach 32o F.,
the freezing point of water, but the1. never reach this point. In the
tests reported, the freezing points of most fruits ranged from 27o to 30o
and of  most  vegctables f rom 29o to 31o.  Freczing points of  f lor is t
s tocks var ied u ' idc l1 ' ,  depending to a great  extent  on the par t  of  the
plant  tested.

This report is eoncerned only with lhe temperatures at which
variotrs products mav freezc. It should be emphasized that ma,ny
commodities m&v be injured b.v temperatures eonsiderably above their
freezirrg points, a few even when storcd &t ri tcm.perature as high as
550  F .

Introduction

The temperatrlres at u-hich perishable' commoclit ies may be injured
by freezing in the fiel<1, in storage, or drrring transit and marketing are
of practical con('(,rr) to the many u-ho grou- and handle fmits, vege-
tables, and florist, stocks.

Kil l ing frosts or freezes cluring the growing or harvesting seB,son
cause extreme col)cern to the gro\r-ers of many horticultural crops.
Fruits, vegetables, anrl f loll 'er crops B,rc occasionally frozen in the field
and rendered unfit for shipment. At t imes they may also be damaged
by freezing en rorrte to their destinations. It is therefore evident
that knorvledge of the temperatures at u'hich the various products a,re
likelv to freeze is important to plrow-crs, shippers, carriers, and re-
ceivers.  Since cer ta in products are stored e i ther  before shipment ,  or  at
dest inat ion,  s torage u 'are l rousemen too m.ust  be a ler t  in  thei r  contro l
of  s torage rooms,  especia l lv  those held at  about ,32o F. ,  to  see that
temperatures r lo  not  acc ic lenta l l l ' f r r l l  be low the f reezing point  of  the
comrnodi ty  s tored.  Knou' ledge of  the f reezing point -o i  a  product

'Retlred.



pro\.ides a definite guide in cletermining whether inspections for
freezing clamage &re Ilecess&ry.

I{owever, the freezing point of a commodity is not necessarily arr
indicat ion of  the damage that  might  be expected f rom low tem-
peratrrres, as ccrtain horticultural crops gre suieeptihle to colcl injurv
by temperatures that are not low enough to freeze them, while a-ferl-
mav be frozen and thawed a num.ber of t imes u'ithout iniurv.2

There is always the possibil i ty that a prorluct may freeie cluring the
marketing period after its arrival at clest,ination or removal from
storage. Freezing of producc should be constantly guarded against,
at the terminal rnarkets, at both wholesalc and retail levels. 

"Here

again, operat,ing personnel in these establishments who know the'
freezing points car) l lse them as danger points near which damage mav
o( 'c l t r .

Requests for informntion have indicatetl considerable interest in
f reezing points.  Iborr t  600 f reezing points are repor tcd here,  inc l r rd-
ing those for  37 k inr ls  and var iet ies of  c i t rus f ru i ts ,  lg  apple var iet ies,
l l  var iet ies of  peats,  11 k inds or  va,r ie t ies of  grapes,  15 var iet ies of
avocados,  11 vat ' ie t ies of  potatoes,  the roots of  10 sweetpobato var ie-
t ies,  and manv other  k inc ls  and var iet ies of  fnr i ts .  vegetohles,  and
florist stocks. In many instances, freezing points r.l 'ere determined
for a comrnodity and for different parts of that commodity, such as
peel and flesh of b&nanas, tops and roots of beets, f lesh and rind of
eitnrs fruits, arrd strawbcrries and erowns and roots of strawberry
plants as crrstomarily stored. Starrdard commercial varieties as u-ell
&s some ne\r'er ones \r-ere selected for these studies.

Equipment ond Merhods

Frcezing points were determined u.ith a 20-point electronic record-
ing polentionreter using 24-gage wire for tho standard, twisted-wirc,
copper-(:onstantan thermocouples (figs. 1 ancl 2). With this cquip-
ment, the tem.perat,ure changes before, drrring, and after freezing for
either 10 or 19 specimens or composite samples of 1 kind or varictl '
u.e're obtained simultaneously. The freezing point of eat'h of these
sperimens or unit samples rvas determinerl separat,ely, and fron'r t,hcse
findings the average, lowest, and highesb freezing points n.re given in
tab les  1 ,2 ,3 ,  anc l  4 .  I n  mos t  cases ,  t he  p roduc ts  we re  f roze r r  i r r  a
room held aL 2lo to 22o F.

During this freezing-point work, thc pot,r.rrt ionret('r was sct to
register every 30 seqonds, recording the tcmpr.raturc of ea,ch of thc 20
individual thermocouples every l0 minutes. ' l 'ho rated accuracy o{
the instrument w&s +0.3" F. Ont- thermocouple was used &s & con-
stant check on the &ccur&cy of the instrumt.rrt. 

'  
It was prrt irr a small

glass tube (containing about 3 inchcs of mr-rcury) which along rvith
a thermometer, was placed in a thermos bottlc f i l led with a disti l led-
water ice and disti l led-water mixture givirrg a temperntur, ' of 32o,
the mixture being renewed daily. The instrument uns arljustccl ,
whenever required, so that thrl reftrrence thermocorrplc niairrtainetl
32o, *0.1o. Periodically. the thermocouplcs wert' calibltted irt

2 For recommended storage conditions forrarious eommodities. see Lurz,
f. M., and HennnNnrin?, R. II.. rrro corr}{ERcrAl sroRAGE oF FRr-rrs. \'EctarAItLES,
A-\D FLoRrsr AND NURSERv srocKs. U.S. Dept. Agr. Handbook No. 66, 1968.
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mercury at 32o end the instrument was checked against a precision
potentiometer.

The percentages of soluble solids of the juice of a number of prod-
ucts were determined with laboratory and hand refractometers. 

- 
The

pH values were determined by the glass electrode method. Whenever
the relation between soluble solids and freezing points is discussed,
the average f reezing points are used,  s ince the ju- ice used to determine
soluble solids was a composite sample.

The temperature of a product may be lowered below its freezing
point without freezing taking place; that is, rvithout the formation oT
iee crystals. This is knorvn as supercooling. When a commodity is
supercooled, any sudden jarring may cauie it to freeze. In com-
mercial storage, if this occurs accidentally it is desirable to raise the
rgoq - t-emperature and avoid disturbing thc commoditv. Doors
should be closed gently and floors should not be jarred by ihe roll ing
about of heavy objects. These precautions minimize freezing dam-
age, because the individual specimens that have been supeicooled
mey \r/B,rm up rvithout ice being formed in their t issues.

In determining freezing points, supercooling may or may not occul.
As freezing begiris, latent-hiab is relebsed, andusually the iemperature
rises rapidly, sometimes to a peak temperature slightly above the
freezing poiirt. The rise in temperature i i then folloried by a plateau
or "leveling off" period of varying length during rvhich the tempera.
ture of thelissue iurroundinE ihe therilocouple is constant. Usirallv
the first constant temperatuie is taken to be'the freezing point of the
produet .

Satisfactory freezing points were obtained with specimens of 2)(
inches and over in diameter without special preparations. Individual
specimens as small as l imes or plums were wrapped in several thick-
nesses of aluminum foil. Items such as cranberries or grapes were cub
or chopped and placed in hand-made aluminum foil balls 2X inches in
diameter and squeezed to eliminate air spaces. Leaves of low mois-
ture content and fluffy products such as alacia flou'ers rvere made into
aluminum foil bundles at least 2X inches in diameter and .w'rapped
very tightly u'ith trvine in order tc exclude as much air as possible.
Thermocouples were always inserted to a depth of not less than one-
half inch to avoid havins them too close to the cold room air.

Results

Highc$ Freezing Point q Guide lo Freering lnjury

In certain species, such as oranges, the freezing points of different
varieties vary to such an extent that an average freezing point for lhe
species would be of questionable value. The mean freczing point of
the flesh of all varieties and lots cf oranqes tested u'as 28.5o F. within
extremes oI  26.7"  &nd l l0 .3o ( table 1; .  11 is  obvious that  each var iety
should be considered separate ly  because 28.5o [+1.8" ]  &s an &ver&ge
frcezing point for oranges would be of l i tt le s'orth.

Thc range in "highest" freezing points obtained for the varieties of
each species is given for rnost of the important fruits and vegetables.
For example, fhe flesh of Lue Gim Gong oranges had freczing points as
fo l lorvs:  Average 26.7o F. ,  lowest  25.9o,  and h ighest  27.4o.  l ' reezing
points of the flesh of Hamlin ors,nges were: Average 29.4o, lorvesi 28.2",
and highesb 30.6o. Hence, the range in highest freezing points for
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the 14 varieties of oranges was 27.4o to 30.6o. Some freezing damage
ma,y occur within this range for the orenge varieties tested, but the
lit<elihood of injury to any one variety is more accurately based on
the highest freezing point obtained for that variety.

Freezing Points ol Fruits

Table I l ists more than 300 freezing-point determinations for about
60 kinds of fruits.

One or more samples of the following fruits had highest freezing
points between 27.0 and 27.9o F.: Cherry(sweet), gr:ape, orange (rind),
and pear. Fruits with freezing points between 28.0o and 28.9o were
apple, banana (flesh, ripe), cdconut (f lesD, grapefruit (rind), l ime,
oiange (flesh), ora,nge (iind), and pear. Freezing points of the fol-
lowing fruits rangedJrom 29.0o to 29.9o: Apricot, banana (flesh, ripe),
blueberry, cherry (sour), cranberry, grapefruit (flesh), Iemon,. m&ngo'
nectarine, orange (flesh) , pe&r, plum, and tangelo. Fruits with
freezing points 

"ranging 
i iom so.ob to 30.9o were.- avocado, banana

(flesh, green), blackberry, cranberry, gooseberry, nectarine, pa,pa,ya,,
peach, pineapple, raspberry, strawberry, and tangerine.

APPLE

The range in highest freezing points of the 19 varieties of ap_ples was
27.2" to 30.0' F.-as shown in table 1. The Stayman and Winesap
apples had the lowest &ver&ge freezing points and also the highcst
peicentages of soluhlc solids. The relation between average freczing

iloints and solublc solids was not consistent for the apple varieties as
a grou'' 

AvocADo

The range in highest freezing points of 15 varieties of avocados was
29.1o to 3i.5'F. 

- 
The degree of ripeness of the avoc,ados influenced

the freezing points conside,rably. The highest freezing points of the
hard-ripe, eating-ripe, and sofb-ripe fruibs of the Booth 7 variety were
30.0o,  30.4o,  and 31.5" ,  respect ive ly .

BANANA

Freezing points were determ.ined for Gros Michel and Plantain
bananas. 

- 
The 5 samples of Gros Michel fnrits were from different

sources.
The range in highest freezing points of the flesh of green bananas

was 30.0" to 30.6d F.; the range for the flesh of firm-ripe and ripe.
fruits was 28.8o to 2ti.4". The range in highest freezing points of
the peel of green bananas was 30.8" to 3t.oo and of the peel of f irm-
ripe^and ripi fmits 30.0o to 30.30. Soluble solids increased markedly
in both the flesh and the peel during ripening.

CI.IERRY

The range in highest freezing points of the 3 varieties of sweet
cherries was 26.5o.�.to 28.8o F.- The highest freezing point of the
Montmorency cherry was 29.0o. The soluble solids were 16.6 to
22.5 percent-for the. sweet cherry varieties nnd 6.8 percent for the
sour iariety. The Bing variety-had the highest soluble solids and



the lowest averoge freezing point (26.2"), whereas the N4ontmorency
variety had the lowest solubie solids and the highest average freezing
po in t  ( 28 .9 " ) .

GRAPE

The range in highest freezing points of l0 Europea,n or vinifera
grape var iet ies was 26.70 to 28.1"  F.  The f reezing points of  the
European typc of €lrapes w-ere in general low-er than those of the
American or labrusca type. Diflerences in freezing points may have
been drre to higher sohrble solids in the European varieties.

GRAPEFRUIT

The ranges in highest freezing points of 5 important varieties of
Flor ida grapefru i l  were 28.9o to 30.00 F.  for  the f lesh anr l  26.9o to
29.7" Ior the rind. The highest freezing points of the flesh u-cre 0.3"
to 2.0" higher than those of t,he corresponding rind in 8 out of 9
instances. The soluble solids of the rind were hieher t,harr those of
the flesh.

MANGO

The highest freezing points of 5 varieties of mangos ranged from
29.40 Lo 30.3o F. The hard-ripe fnrits l,vere somewhat higher in
freezing points, lower in pH values, and lower in solrrble solids than
ripe fruits.

NECTARINE

The highest freezing point-s of the Quett,a variety of nectarine were
30.1o F.  in  har t i - r ipe fnr i ts  and 29.3o in  f i rm-r ipe f ru i ts .  The average
freezing points were 29.8o irr hard-ript' fruits and 28.8o in firm-ript'
fnrits. Soluble solids of hard-ripe and ripe fmits were 9.3 and 13.1
percent, respectively. The highest freezing point recorded for the
.Iohn River variety wes 30.40.

ORANGE

The highest freezing points of the flesh of l4 v$rieties of oranges
rangerl from 27.4" t,o 30.60 F. The freez.ing points of ihe fleslt were
higher tlran bhose of t,hr, rirrd in pract,i<'allv all instances. Tlrtr sohrble
solidsof the rinC of Jaffa (lot 1) anrl Washington Navel or&nges (lot 1)
wcrc 4.0 and 3.7 percentagc points greater, rcspct't ivel."-, than those of
the flesh. The soluble solids of the rind of FIonev I,Iur<'ott oralrges
were 8.8 pt , rccntagc points l r ig l rcr  t l ra l r  t l rosc of  t l r .  f l , 'sh.

The highcst freezing point of leaves of l. ' lorirlu Yalencia orangc trees
was  28 .7o  F .

PEACH

The highest freezing points of 5 varieties of peaches ranged from
29.4o Lo 30.3o F.

PEAR

The highest freezing points of l l  varieties of peers rsnged from
26.7o ta 29.2t F. In general, t,hc average freezing points dc<'rcased as
the soluble solids irri 'rt 'nsed , bttt there r.l 'as tto consisten t relation
between these factors.
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PINEAPPLE

The range in highest freezing points of 4 varieties of pineapples was
29.5o to 30.2 '  F.  Thcre w&s no eonsistent  re lat ion between soluble
sol ids and average f reezing points.  Al though thc r l i f ferences appear
smai l ,  the average f reezing points increased consistent ly  wi th increascs
in act ive ac ic i i tv  (decreases in  pH vaiues) ,

PLUM

Tbe range in_highest freezing points of g varieties of plums u-as
27.7"  to 30.5o F.  The var iet ics wi th the h ishest  so luble-sol ids had
t l rc  lowlst  aver&g(,  f re 'cz i r rg poi r r ts .

STRAWBERRY

The rangc. in highest freezing points of 1g varieties of strawberries
was29.8o to 30.6"  F.  SolLrb le sol i< ls  ranged f rom 6. . l  to  l0 . l  percent  in
the ripe Jruits of these varieties. The'averagc freezing points werc
onlv slightly lou'er than the highest freezing points Tiiere w&s no
relation between &ver&ge freezing points arrrl solutrk solids. The
Fairfax variety had the lowest averagc freczing point and next to the
h ieh0s t  so lu  b le  so l i d  s .

Freezing points, solublc solids, and pH values were rietermined for
green and ripe berries of Blakemore, \{idlanri, and Pocahontas
variebies. Solubie solirls lvere highcr in t,he ripc lnrits than in the
green fmits, bub t,hc, B,veru,gc frt 'ezing points of the ripe berries were
lower than those of the grcen ones onl.v in the \,I idland variet.v.

TANGELO

The highest  f reezing points of  the f lesh of  4 var iet ies of  tangelos
rangecl  f rom 28.0o to 30.30 F. ,  ancl  thosc of  thc r in<l  f rom 26.40 to
29.00.  The average f reezing points of  the f lesh of  these var iet ies u.cre
higher  than those of  t l r t ' r ind.  Soluhle soi i< ls  an<i  p l l  va lues o{  the
flesh *'ert loll 'er than those of thc rirr<1.

Freezing Points of Vegetobles

Freezing points w-crt ' r leterm.inetl for aLrout 50 kilrrls of vegetabies
( table 2) .' 

One or nrore sa.mples of the foliorving vegetables had highest freezing
points betu-een 29.0 ant l  29.9o ! ' :  Ar t ichokc (g iobe) ,  be 'ets .  broccol i
(brrds) ,  carrots,  gor l ic  ( r l rv  bulbs) ,  horsera<l ish roots,  lee 'k  (s ta lk) ,
mrrsknie lon (2 k inds) ,  okra,  peas (gar t len) ,  shal lo t  (c l ry  bulbs) ,  squasl r
(1 var iet l - ) ,  and su.ectpot&toes (curc<l )  Vegctables wi th h ighest
f re 'ez i r rg points betrveen i l l .0o nrrd lJ l . l lo  wer"e:  Boan ( l ima,  shcl lcd) ,
bcet  tops,  broccol i  rabi ,  r ' r rbbagc,  cc lerv,  cress (u-at t ' r ) ,  cucumbcr,
c l t lndcl ion greens,  endive (crr r ier l  and hrot< l leavcr l  ) ,  ka le,  le t tuce,
mtrstartl grecns, rarl ish anrl rlnrba,r'b leaves, shallot (Louisiana, lops
and leaf base), spririach, squash (sumrner scallops arrri zucchirri, both
inrmatrr rc) ,  tom&to fnr i ts ,  turn ip greens,  ar id  u,atermelor i  r inds (2
varieties). ' fhc irighest frcezing points of all ot,her ve'getables, exc€]pt
cer ta i l r  lo ts  of  potr l toes,  wcrc between 30.00 arrd 30.9o.

Thc range in higliest freezing points of potatoes heki at 55o tr '. for 60
clavs or  less rarrgct l  f rorn 30.2o to 30.5o ( table 3) .



So0cia l  care c lur ing stora,ge should be g i r -en to vegetables reqr t i r ing a

r . ; ; . ; ; i ; . ; ; f  32, ;  Ft .  i i i f . . i . f . .nr ing points npproa. l t  or  ar t 'above 31o.

ASPARAGUS

The highest freezing points of 2 sampies o{ N{ary.I\-ashington as-

p-;;;;; ' ;?;lk. *1"." gblst F- and 30.4o;the soluble sbli4s were 4.6 ancl

6.3 percent, .."p..,rrrJli. 
-Tlie 

highest'freezing poi't for crowns of this

variety 'w'as 30.8o' 
BEAN

T h e r a n g e i n h i g h e s | f r e e z i n g p o . i n t s o f s n a p b e a n s r r ' a s 3 0 . 4 0 t o
30;;'F. 

"i ir; 'hGi;ri ' i .""l i i  
g l ioints of sheile<l l ima and shelled

b"#u.ti iorl i.r,ft i ial [;"; i;;;.; i l .0o ancl.:]0.4o. ri 'sper:tively. Sohr-

frf. ."l lal "T-th" D*aii i iorticultural variety \{-ere appro.ximatell- 4

;;1};." ';;;";.. ' l , i  trr.;. i1..1 beans tha. in their pods; rhe freezi's

;; iui 6i the beans u-as lower than that of the pods'

BEET

The highest freezing points of .table 
beet roots-ranged from 29'0o

to 30.1o F.  Th" ra, t f i i ' i l i ig f t . . t  f r .ez i r rg points of  b.e i  tops * 'as 30 '3o

i f  
"Sf  

.3 . .  Solu l r lc  . f i ia .  n t ih .  .onr  .at1 i l , 's  \ rere s l ight ly  over  twice

those of the toPs.
CARROT

Tbc h ighest  f reezing points of  carrots ranged f rom 28'7o to 29 '5o F '

The f reezing point  wa!  ipp.c. iubly  lou 'er  arrd t l rc  so lu l r le  sol i t ls  greater

i r r  l o t  I  t ha i  i r r  l l r e  o t l r c r  t u ' o  l o t s '

CELERY

The highest  f reezing points of  eaeh-of  ? lo ts  of  ce lerv were-3 l '1o F '

f". '  ih. 
' f i , i .r '  

. i -U,. ' i t ia 
'Si.O"' 

anrl 3O.8o for the hcarts.. Tht pH

values of the hearti *..."*-"*hat higher than those of the outer

stalks. Soluble .ofia.'oi ' tfr" 'o"l.t tt"t l i . *... less than those of the

lr;;;a; i. both lots. 
--There 

\\ '&s rlo consistent relatio' between aver&ge

freezing points and soluble solids'

CORN; SWEET

The highest freezing points of Goltlelr Cross Bantam and Cortntrv

Ge.tlema' ,*..t "oit";";;; '  ed'z; alta gb s" l-" respectivelv' The

highest freezing poi#nt ifr. ir".t "f Cot.ten Cross Bantam wris 30.3o

LETTUCE

The range in the highest freezing points o{ 4 varieties.or tvpes of

lertuce v-as 31.3" t;'5i.;;'f 
-- 

fn 1"':;;;s;^t...ri"g points uiuallv
J..l ined with i lrcreases in soluble solit ls'

MUSKMELON

The range in highest freezing points.of 6 kinds of mus-kmelons \4-&s

2s:;; ;"31-.# f, l T.n. Ioweit 'soluble solids and higlest everage

freezins point, were i;;;d in the Persian melon' but- there w&s no

d"#ilt #1";i;" b;;*;;^ii.r.. i""t"rs in the olher kinds of melons'
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PEA (GARDEN)

The highest freezing point of shelled peas we,s 29.9o F. and that of
the pods 30.9o. The soluble solids vahre in the shelled peas was 2.2
perc-entage points higher than that of the pods.

POTATO

Freezing points u-ere determined for  l1  rar ie t ies of  potatoes ( table
r ) , ,'Freezing 

points of  potatoes helc l  a t  55o F.  for  about  1 to 2 months
represent values closely approximhting those of freshlv dug potatoes.
Al though potatoes are usual l l -  not  held at  temperatures of  85o end 32o,
t,hese tem.per&tures rvere used to cletermine horv short exposures to a
fairly high temperature and a "chil l ing" temperature affect the
freeiing points. Freezing points of potatoes previously held at 55o
follou-ed.b-v storage at 38o to 40o represent values approximating
commercral stor&ge.

The range in highest freezing points of \ ' faine-grou'n Chippewa.
Green Nforrntain, Kennebec, and Russet Rural varieties, afler 2 to
2) l  months 's torage at  55o F. ,  was 30.2o to 30.5o.  The h ighest  f reezing
points of these varieties after 4 to 5 months at 55o, ranged from 29.4o
to 29.9o. Thus, the l ikelihoocl of freezing damage to these varieties
is slightly less after long storage at 55o.

The highest freezing points of the 4 r'arieties mentioned were about
1o F. lou:er in tubers held for about 2 m.onths at 55o followed by 2
months at 38o, &s compaled u-ith samples held continuously at 55o.
The Irish Cobbler ancl Katahdin varieties also shou-ed lower freezing
points after holding at 38o, follorving storage at 55o.- 

The soluble solids of }{aine Irish Cobbler potatoes stored at 55o F.
for 70 days and then transferred to 38o for 23 days shou'ed an increase
of 2.0 percentage points a,s compared with the soluble solids value of
tubers held corit inuouslv at 55o for 93 clays. The soluble solids of
North Dakota Tr iumpl i  tubers stored at  55o for  14l  days was 5,6
nercent. but the value of another sample of this lot held at 55" for 13
hays,  fo l lou-ed bv hold ing at  38o for  tZS days,  u-as 13.2 percent .
Ttie average freezing poini of the Irish Cohhlei variety declined 0.4o
and that of the North Dakota Triumph potatoes 1.6" due to the
holding period at 38o. The results of holding immature Sebago -and
Florida Triumph pobatoes from I to l5 days at 32o ere given in table 3.
In the instances mentioned, declines in freezing points due to stora,ge
at 38o u'ere evidenth' associated u-ith increases in soluble solids.

The pH values rr..e .o-"*'hat lot'er in the potatoes subjected to the
38o F.- temperature, compared u'ith the pH of tubers held at 55o
continuously.

SOUASH

The range in highest freezing points of 7 kinds or varieties of
squashes t 'as 29.6o to 31.1o F. The highest &verage freezing points
and the lowest soluble solids were found in the immature summer
scallop and zucchini squashes. There was no consistent decline in
freezing-point temperatures with &n increase in soluble solids in the
other kinds or varieties of squashes.



SWEETPOTATO

The range in highest freezing points of l0 varieties of cured sweet-
potato roots was 29.0o to 29.7o F. The range in soluble solids was
7.9 to 12.6 percent and the range in a,verage fieezing points was 28.7o
Lo 29.40. There \! '&s no consistent relation between soluble solids
and average freezing points of the roots. The highest freezing point,s
of  Nanr,y  Hal l  and Porto Rico p lants were 29.4o and 30.1o,  respect ive ly .

TOMATO

The range in highest freezing temperatures of tomatoes was 30.5o
to 31.1o l ' . l 'reezing points \r-ere very slightl l 'higher for ripe fnrits
than for either mature-green or turning fnrits.

WATERMELON

The highest freezing points of the flesh of 5 r'arieties of watermelons
ranger l  f rom l l0 .5o to 30.90 F. ;  the ranp;e for  the r ind was 30.70 lo
31.3o for i l  of these varieties. Althoush the ransc in soluble solids
of  l l re  f les l r  o f  t l r r .  5  r 'ar i r , l ies u 'as wide (4.+ to 10.9 pcrccnt)  the rarrgt '
in  the aver&ge f reezing points was re lat ive ly  narrou '  (30.3 ' to  30.7o) .

Freezing Poinh of Florist Stocks

!'rcezing points of 50 or more kincls of cut f lo*'ers, foliagc, bulbs,
rh izomes,  tubers,  etc . ,  arc g iven in table 4.

The following freezing point groupings suggest only relative re-
sistancc to freezing. Certain of these plants or thcir parts wil l nol
lolerat,e cool tcmperatures considerablv abovc thcir freezing points,
when growing or u'hen cut. Many plants wil l tolerate temperatures
below their frt 'ezing points in nature, br-rt not after cutting. There-
fore, the groupings m&y or may not, indicat,e relative eold hardiness
or relative srrsceptibil i tv to freezing injury.

BULBS, RHIZOMES, ETC.

The highesl freezing points of 9 kinds or varieties of bulbs, etc..
in  asccnding order  f rom 27.5o F.  to  29.60,  were:  Cal la ,  tu l ip ,  Regal
Ii ly, gladiolus, n&n,issus (Cheerfulness), dahlia, Madonna li ly,
hyacinth, an<i rrarcissus (Twink). The B,ver&ge freezing points of
fancy-lt 'ave<l caladiurn, gloxinia, amarvll is, an<l tuber begonia rangecl
f rom 29.7o to 31.1o.  The ordcr  g iverr  is  approximate,  s ince the f reez-
ing points of othe'r sanrples might bc slightly t l i fferent.

CUT FLOWERS

The highest freezing points of the petals or other primary decorative
parts of certain flowering plants, in asccn<ling order, were a,s follows:
Acacia,  25.6o F.  ;  delphin iurn,  26.6"  ;  &nemone,  t rhrysanthemum, heath,
ra r runcu lus ,  v i o l e t , 28 .1o  to  28 .9o ;  c l a i sy  and  peony ,29 .30  to  29 .9 " ;
poinsettia ("flower" ltr$ves), feverfew, rose and aster, sweetpea and
snapdragon, camellia, and iris (Dutch), hemerocall is and carnation,
30.i '  to 30.8"; amaryll is and cornflower, l i ly (Ace) and columbine
anrl gardenia, st,ocks, gladiohrs and larkspur, orchid and hyacinth,
narc issus,  31 .0o to 31 .8o.

l 0



FOLIAGE

The highest freezing points of the foliage of cut f lower plants, of
pot  t l lar r t - -s ,  anr l  o f  cer- ta in k i r rds sold as "greens" wero &s fo l loq 's  in
as . . ' nd i t r g  o r t l e r :  F i r , 23 .6o  F . ;acae ia ,  wh i t e  p ine ,  asp id i s l r a ,24 .6o  to
'24.9o 

, fern (asparagus and dagger), huckleberr.v, salal, 26.0o to 26-.90;
Iroll.v, magnolia, violet, rhododendrort, laurel, podocarpus, 27 .0" to
?7.no;  r l racat ' t ta .  r ' inca m.ajor ,  i r is  (Japar lese) ,  et tca lvpt t ts ,  asparagus
(sprengers) ,  28.0o to 28.9 ' l  co lumbine,  r le lphin ium, rose,  ICngl ish ivy,
po i r r sc i t i a .  29 .1o  to  29 .9o :  c& rnu t i o l l ,  da i sv , . r - i n< 'a  m ino r ,  peon - r ' ,  i r i s
(Dritch), pandanrts, chrvsatrthemum, stocks, caladium, -larkspur,
ieo-erfeql, i0.0o to 30.9o;-sanseveria, l i ly (Ace), am.aryll is, hvacinth,
g lad io lus ,  a t t< l  t r a r c i ssus ,3 l . 0o  t o  31 .6o .

I t



l9 Trsln l.-Freezing poinrs, solubre sorids, and pH aalues of certain fruits anrr nt,,s

Kind, variety, and maturi tv or
ripeness l

Clpalescent

Red Delicious

Apple, summ6r variet ies:
Gravensteinvenstein

Freezing point Juice analysis
Produc t i on  a rea , Plant  part

3f;:::t-0"; __ _ _
Jona than  -_ -  -
Lady - _
Lod i - ,  -
lowry .
Mclntosh

Soluble I
sol ids

l r .  e  I  8 . 3
i l 5 i  i l
l l .  6  |  4 . 0

i  l i l l  1 n

" F
28. 5

Highes t

" F
z R O

p H

Frrr i t 9 i

28. 8
28. 6
28.7
28.2
28.6
28. 8
28. 0
28. 5
2 8 . 7
28. 9
28.  I
28, 3
28. 6
28. l
30. 0
28. 5
27.  2
2 8 . 0
28.  8

28. 1
2 7 . 3
27.  4
2 7 . 6
27. 6
28. 0

q a a

28. 3
28. 6
28. I
27.  3
27. ll
2 7 . 5
28. 3
28. 0
26 .8
26. 3
2 7 . 9

2 8 . 6
28. 3
2 8 . 2
2 7 . 8
28. 3
2 8 . 3
27.  6
28.0
28. 5
28. 8
2 8 . 5
27. 8
28.4
,1  F l

2 9 . 7
28.2
27. I
27. O
28. 5

3 . 5
i l o

e s
3.  I

Rome Bea r r t y
Dta) 'n ian
!\'inesafi -
Y o r k l m p e r i a l  _ .  .  .

R a m b o , _ _ _ _ , _ -  _ _
Apricot:

Perfect ion -
B g Y " t -  -  -  - -  - -
I  t . l ton

28. 5
2 7 . 8

28. I
2 9 . 3
9 0 0

, 7 7

27. 4

28. 6
29. I
29. 6

29 .3
28. 3

25 .3
29. 6
30. l

Avocado :
Boo th  l ,  ea t i r r g - t i pe
Ltooth 7,  hard-r ipe

Wagner,  r ipe
\ \ -a ld in,  r ipe

Ranana, Gros i l l iehel :
.4,zrra,  f i r r r t - r ipp _
C 'ha r rg r r  i r r oL , , '  g rop l l
Chatrgrr inok: ,  r ipe

Boo lh  7 ,  ea l i r r g - r i p t '
Ilooth 7, soft-ripe
Ohcrqrrei te,  r ipei  -
( ' o l l i t r son ,  r i l r e
Fidranol, firrn-ripe
F)dranol ,  r ipe -
Fuch,  r ipe
Fir  er te,  rnatrr re-green
I l icksoir ,  l i rm-r ipe -  -
I t zamna ,  f i rm - r i ue
L r r l a ,  ha rd - r i pc
L r r l a .  r i l r l
\ aha l ,  f i r r r r - r i pe

Flor ida
_ d o

_ d o
.  _ d o

d o ,
-  _ d o .
(- 'a l i fornia
. ,  - d o
l ' lor ida
( 'a l i  forrr  ia
Flor ida

do
clo
do
rio
do
dcr
do

. d o
do

Sor r t h . { r ne r i ca
do
clo

30. 5
2 9 . 6
30.2
3 1 .  l
3 0 . 2
30. 0
30. 0
30. 8
30. 6
2 9 . 0
30. 0
2 9 . 5
2 9 . 3
30. 1
2 9 . 5
30. 4
29.  8
25. 5
29. 0
30. 3

t R o

30. 0
29. 0
30. I
30. 4
29. l
30. I
30. 0
28. 8
28. 6
30. 4
30. 6
28.4
2 9 . 7
30. 0
29.  I
30. 0

30. 3
29. I
30. 0
3 1 .  1
29. 8
29.  8
29 ,5
30. 4
30. 3
28.  8
2 s . 7
2{t. 2
, 9 7

29. 8
29. 3
30. 3
2 9 . 5
25. 4
28. 6
30. 0

29. I
30. 4
29. 3
30. 3
30. 8
2 9 . 3
30. 3
30. l
28. 9
28. 8
30. 6
3 1 . 0
28. I
30. 0
30. 0
29. 4
30. l

28 .  I
29. 6
28.  6
29. 8
30. 3
28. 6
, q q

30. 0
28. 1
28. 3
30 .2
30. 3
27.  9
29. 1
29. 8
29 .0
? o ( t

30. 7
30. 0
30. 4
' t l ,  J

30. 6
30. 2
30. 5
30. I
30. I
t O  r l

30. 6
29. 6
29 .7
3 1 .  0
29.  8
30. 6
30. 4
30. 0
29. 1
30. 6

l l
l - - ' '
i - , _ _ _ , _
I

i . i
6 . 4

-  
6 . 0
6 . 2
6 . 3

8 . 2
c . v
6 . 6

5 . 6
6 . 9
Q l

t a . l

7 . 7
5 . 8
6 . 2
6 . 7

I ' o l l oek ,  ea t i r r g - r i 1 t t  l o  r i po' l 'av lor .  
f i rnr-r ine.  lot  I

Tay lo r ,  f i r r r r - r i ' p t ' ,  l o t  2 .

2 0 . 8  I
/ ,  o
6 . 8

o r  t

4 , t

4 . 9
5 . 2
D.  t ,
b .  ( ,

5 . 6
D . J

5 . 5

; . 6
4 . 9
5. (,,

5 . 0
a .  I

Fort r r r ra,  gr . r , r r  
{ t '  

" '? . ,u  
p, . ; .1  

t lo

Fortu'a, rip. i 4" I Flesh

( i r ratemala,  green
( iuatemala,  f i rm-r ipe -  do -  -  do_
G u a t e m a l a , r i p e -  - - -  - , . . _ d o  ,  _ d o -

Sa'ta N{arta, green, lot r 
{ :1�! _i p;;,id"

Santa ] Iar ta,  r ipe,  lot  I  l /  do l ' lesh

sa.ta \Iarta, gre",,, lot 2 
t 

[i3 Fil:]r -

(.,



5
Tenrn l.-Freezing points, soluble solid,s, and pH uahtes of certain lruits and nuts-Continued

Kind, variety, and maturi ty or
r ipeness I

Banana, Plantain,  green.
Be rbados -ehe r r y r  

- .  
.  -  .  -

l i gnay  (An t  i desma  b r rn i r r s ) {
Blackbeny:

Freezing point  ]  Julce analr .s is

production area2 | 
prant nart 

ffi1 ,*q "_""Ia*gi;

l--i_---i__r--l - i - i - - , - -
cuba, Fresh i ;6, r ;6. , ;6 r 

'"t"1
Flor ida- - - -  -  -  Fnr i t  zg  n  i  2R a  ' ,  ;o  i  r i  i
Cuba Flesh 30.8 rb. r eb. + 

' '"9.'; 
. i  .rF l o r i d a - -  - -  F r u i t  2 8 . 8  2 8 . 4  , s . i l  r i . i  3 ;- - - - d o  . . d o  3 0 . J  B 0 . r  a O . 6  ; . i  5 ;

i
B l a e k  v a r i e t y - .  - - -
C r y s t a l  W h i t e 5  . -
Logan( loganber ry )s  -  -  - -

Blueberry

Calamondin t -
C a n i s t e l , . r i p e . - - -
L a r a m D o l g , g r e e n r  . _ _
Carambola ,  r ipe  ._  ._  _ .
(- 'ar issa, red fruit ,  r ipe r.
car is . .qa ,  b lack  f ru i t ,  r ipe{ .  _  ___ __
unerlmoy&, green {
u n e n m o y a ,  n p e  . _ _ _  _ .
Lnerrv. s\ l  eet:

Blick Tartarian, ripe-
B i n g ,  r i p e -  - - - - - - , - _

I  _ d o _  _ _ _ - l  z B . 1  2 s .  I  ]  2 8 . 6
; , . _  , _ _ .  _ d o  2 9 . b  2 g . B |  2 9 . 7
I  Ne\ r ' JPrsey  _do_ 29 .  0  29 .  S  29 .  g
I  q o _ _  _  _  d o _  2 9 . 4  2 9 . J  2 9 . 7  t 0 5  d \
1 . ,  _ .9or_  _  . .  do  28 .3  I  28 .  0  28 .  b  14 .  ;  3  r ,
l r \ o r r n ( a r o l l n a .  _  d o .  _  2 9 . |  2 9 . 0  2 9 . |  1 2 . |  3  3Ffor ida- - - - -  _____do - i  zo .8  t6 .  i  t8 .  i  i ;  ;
- -  - d o -  _ d o  2 8 . 2  2 i . S  2 8 . 7  1 9 . 8
-  d o .  d o ,  2 9 . 9  ,  Z g . 7  8 0 . 0  b . 9

M a r y l a n d  _ r _ _ . . - - a o _ _  g 0 .  B  g 0 .  g  8 0 . 5

d o  -  - - l _ _ _ _ _ d o  2 9 . 8 ,  2 t J . S  8 0 . 4

_ _ _ _ _ o o _  _ _ _ _  . .  _ d o _ _  2 7 . 4  2 6 . 9  2 9 . 0  1 4 . 9
- - - . - d o - - - - - -  - -  - - - _  _ d o  _ _  _ _ _ l  2 7 . 2 )  2 6 . 4 ,  2 7 . 9  2 0 . 8

C a l i r o r n i a  - -  -  - d o  2 ^ l l l  2 - 7 . 9 1  2 z . z  1 6 . 6
-  - -do_ - -  _ l  _do_  __  _  26 .2  26 .0  26 .  S  22 .  s- i ; ; : .99. - ;  - - -  - i  4g ?27 ?11 ?9 q 'q . i
C a l i f o r n i a . - -  -  - d o .  2 7 . 4  2 7 . 0 t  2 Z . Z  1 6 . 6

Flesh
R i n d , - - ,  - - -
Flesh - ,
R i n d - -  - - - - -  - - , ,
Flesh -
R i n d  - -  - ,
Flesh -
R ind-

-  - d o  _  _ d o _  ? O . s r  z e . o  t s . i  8 8  5 ._ _ _ o o - _ _  _ _ d o  . _  2 7 . 6  2 7 . 5  2 7 . 7  I 5 . 1  g  2_  9 9  _ d o _  ? 7 _ . ! )  ? 9 . 8  2 8 0  r 4 . e  j 3

Cherry, sorrr,
Lamber i ,  r ipe- - - - -
' ry, sour, Montmorencv. r ineLne r r y ,  so l l r ,  Mon tmorency ,  r i pe__  __  _

U h e s t n u t ,  A m e r i c a n  5 _ _
C h e s t n u t ,  C h i ; " s ;  - -  - -  . - -  . _ _ -
C h e s t n r r t ,  I t a l i e n _ _ _  .  _ .
C i t r a n g e ,  M o r t o n .  . _

M a r y l a n d -  d o _  _ . .  2 8 . 9  2 8 . 4  , g . 0l Y r a r y l & n o _  d o _  _ . .  z E . g  r  2 8 . 8  2 9 . 0  6 . 9  3 . 1_ - : _ _  . _ , _  _  F r e s h .  I  ? q l l  l q l i  ? ! . 8  _ _ - "
I , [a ry land _do_ _  22 .8  z t .S  22 . ;
l _ t B l { - . - - -  - -  _ d o  I  2 8 . 8  2 8 . 7  2 8 . 9  i l
. r roncra  do  29  0  ,  27 .6  29 .  9  g .  6  .2  t .

! -  - d o
I  - d o Husk, green

\I i lk

Honduras _ F lesh ,

Massachusetts
New Jersey

Coconu t ,  l o t  I

,

Duncan,

Foster Pink,  lot  I

Foster  Pink,  lot  2

Rlack

fresh 5 -

30. .1
30 .2
28.5

30. 3
2+ ) .7
3 0 . 2

+ 0 . 4
- 5 . 8
- 7 . 5
- 6 . 5
- 1 . 0
27.  I
30. 0

29. I

2 7 . 8
26.  8
9 7  1

27.  4
26.  5
27.  0
2 7 . 3
t i l

27. 2
26. 5

28. 3
26.  8
9 n o
28. 1
28. 3
28. 0
29. 5
28. 2

(Jr

See foo tno tes  a t  end o f  tab le

3 3

8  5 h
5 . 9  I  r l
8 . 0  2  2

J .  J

J J

4  l r

3. ! r
2  2 7 . 3  2 8 .  8  I  1 6 . 7

; l

-
i t

; ;  - ;
30. .1
30. ii
2 8 . 7

30. 3
30. 0
28. 3

30. l
29 .5
30 .2

- 5 . 5
- 8 . 0

- 1 3 . 8
- 8 . 0
_ r 7
2 6 . 3
29. I

27. 5
26. 6
26. 5
2 7 . 2
26. 1
26. 0
2 6 . 7
27. 4
2 6 . 5
2 6 . 2

27.  9
26. 6
28.4
2 7 . 8
27. 7
27, 7
28. 8
, 7 7

J , )6 . 9
8. .1

30. 4
29. I
30 .2

2 9 . 0

t ' ' ,  I
-0.  8
- 3 . 3
-5.  6
- L t  ,

27. 6
30. 0

2 9 . 7

+ . i l

,1.  ,

3. t t
3 . t

; . .
r1 .  l )

-1 0
3 . 2

I

I
1 6 . 0
18.  6
18.  I
16 .  I
20. 4

28. I
27. I
o l  :

2 7 . 6
26. 9
27. 5
28. 0
28. 1
2 7 . 6
26. 7

28. I
26. I
29. 8
28. 6
28. I
28. l
29. 8
28. 6

2 . t

i i  - -
l o .  o

1 7 . 8
1 9 .  I

t o . 2

L a .  o  , J .  J
- - - - - - - i -

r r . 5  3 . 2
1 7 .  9  i  5 . 3
1 2 .  6  1 . 4
1 6 . 0  I  6 . 4



o
Tanr,r !  l . - -Preezing poin ls,  soluble sol i r ls ,  and pI I  ual t tes of  certa in f ru i ts  anl  nuls-Col t inued

n ra t r t r i t v  o r
I  P roduc t i on  l r r e t r  I  P l a r r t  J ra r t

F r c , , z i ng  l t o i r r t Ju i ce  ana l vs i s
Kind,  r 'a r i c tv ,  and

r l  p ( ' l  l  ass

Grapefrui  t - ( 'ont  in r rcd

Nlarsh Seedless,  lot  I

Nlarsh .Secdle-cs, lot 2

Rrrbl '  I led,  lot  I

R r r l , r  l l r . r l ,  l o t  2

Ttromltson l ) i r rk Set 'd less,

Thompso r r  P i r r k  See r l l ess ,

. l a n t l r o l a t r .  r i l r '  I
J r ; j r r l r r ' ,  l r r r l j a r r  {
K i t emb i l l a : {

I ' les I  r
I l i n t l
F  l esh
R inc l
I,'lcsh

.  d o .
I l i r r r l
Irlcs h
l l i r r d
]r l  es h
I l  i r r d
F r u i t ,

do

r lo
- d o

F  l esh

, clo
- d o
. d o

do
r lo

. clo
do
clo

i
_  - _  _ o o _

,  _ d o ,  _ _
i -  d o -

do -
_  , o o

do

F ru i t  -  -
r lo
do
do
clo
do

- {lo

. \verage 3 Lowest Highest

f  F l o r i de
I o o
I clo
\  r lo
. d o
I  . c i o
\ d u
/ clo
| . ( l 0

/ -  , d o -
I  O o .

_ c lo
- tir.r

clo
dcr
d o

r l o
L-al i fornia

do

I 'kr  r ida
clo

( ' a i i f o rn i a
cio

. clo

Soluble
sol ids

Percent
1 1 . . 1
13 .  I
1 1 .  0

- - - - i

9 . 0 '
9 .  l '

p H

" I '  oF
28.  3  2 l ) .5
28.2  29 .  5
27. lt 2\r. 3
27.  5  28 .1
21t .2  30 .  0
2 9 . 2  3 0 .  0
28.  7  29 .7
28. I  29. 6
27. 1 28. 1
28.  6  29 .5
2 8 . 1  2 8 .  I
28 .  5  28 .7
2.q. 0 29. 3

28. I
28. 9
2 8 6
t ;  ( l

29. 6
29. 8
29. 3
trr ,
t 7 u

2{}. 0
2 8 . 5
28. 6
t u t

29. 3 29. 3 29. .1
2 8 . 3  2 8 . 3  2 8 .  3
28.  ,4  27 .8  29 .  1

2 9 . t  2 8 . t  3 0 . 0
2 9 . 3  2 9 . 3  2 9 . 1
2 8 . 5  2 8  1  2 8 . 8

2 8 . t  2 8 . 0  2 8 . 2
2 8 .  r  2 7 . 9  2 8 .  1
2 7 . 9  2 7 .  \  2 8 .  6
28. -1 28. 1 28. I
28 .  f i  28 .0  29 .  r

29. 1
30. 5
27.  9

28. 6
28. ti
2 9 . 2

29. 8
2 9 . 1
t o o
30. 3
29. 6
29. 6
30. 0
2 9 . 7
2 9 . 8
t o (

; - ;
D . J

3 . 4
q 1

3 . 3

I o t  I

Itft 2 t0. 2

t 7

e . +

3 . 5
3.  I

, . |
2 . 8

2 . 6
2 . 3
3 . 3

re , z
t 2 .  1

8 . 8
1 3 .  6

l .  o

7. t)
8 . 9

I )or ' . r 'a l l is  h1' t recarJra
D. a l r . r 'ss in ia x I ) .  holr t , t ,arpa

K r r  m r r r r a t .  - \ a s c r r r i .  r i r r e
r / e n l o l l :

. \  t  Y P I {

I . - r i r e k a ,  i , , r  I
l  . r r  r o k  a ,  l ,  ' r  2

L i m e :
h e . r .  I u t  I
K l r ' .  l u t  j
l ' r ' i . i a r r  i u r  I
P e r : i a r ' ,  i , , t  2
P | r - i a r r ,  h ' t  3

t -  A

8 . 6
8 . 5
7 . 5

2 . 3

i . g
t a

I - i n re<1ua t : l  i
Tava res  __ l  F l o r i da
Lake la r rd  I  .  do

T , l t r g - B n n  - -  I  _ . _ d o
Loq r ra t : {  I

Ol iver  -  do
S I iS4  -  - _do -

\ Iandar in,  I 'o l rkan ]  -do
N{ ango :

l l adc r r ,  l r a rd - r i pe  do
H u r l , . t r , r i p e ,  l o t  I  - - - - .  - - -  _  r k r
I l aden ,  r i pe ,  I o t  2 ,  -  - -  -  ( ' r r ba -
I r r v i n , h a r d - r i p e - . .  F l o r i d a

28. 6
30. r
9'7 a

28. 6
28. 6
2 8 . 7

29. 6
29. l
2 9 . 3
, o o
2 9 . 4
2 9 . 0
29. I
29. 4
2 9 . 2
, q l

30. 0
29. 8
28. 8
2 5 . 7
2 8 . 5

2 9 . 1
29. 1
28. I

2 7 . 2
28. 0
2 7 . 7
2 9 . 2
28. I
2 7 . 8
28.2
2 7 . 3

28. I
29. 6
27.  5

28. 6
28. 6
28.2

29. 1
29. 0
28. 8
2 9 . 6
2 9 . 3
2 8 . 4
29. 6
29. 0
2 8 . 7
28. I

2 9 . 5
2 9 . 5
2 8 . 5
29. 1
, a a

28 .2
29. 1
2 7 . 9
26. I
2 7 . 0
26 .2
2 7 . 5
28. 4
q a A

26. 6
28. 0
27. o

e . z

I r u ' i n ,  r i pe ,  - c l o
Kei t t ,  f i rm-r ipe- -  , ,  c lcr
L ippir r ,  ht rd-r ipe _ c lo

4 . 5
+ .  D
4 . 0

.+. 8
4 . 0
J . , i )

1 . 2

t1. t)

t - D

4 . 6

6 .  I

6 .  I

6 - I

.1_ 4

3 . 9

i 8

i . i
5 . 0
3 . 8

3 . ,
3 . 4

9 . 3
1 3 . 1
1 0 . 1

10.  3
r s .7

1t. r'
22. O
1 3 .  l
17 .  1
1 1 .  0

10.  6
t l .  2

30. .1
3 0 . 1
29 .3
t o o
2 9 . 4

30. 6
30. 0
2 8 . 5
28.4
2 7 . 4
29.3
28.1
29. 6
28.6
2 8 . 7
2 8 . 5
27. 5

1 2 . 0
I J .  J

1 3 .  3
s . 2

1 3 . 8
t 2 .  1
10.  7
1 3 . 9
l + .  )

1 4 .  8

I

i

( l range:
f l am l i n ,  l o t  1 -  F l o r i dar l a m l l n ,  l o t t -  . t ' l o r i d a , , ,  t F l e s h _  _ _
I laml in ,  lo t2 - -  l {  <Jo  'do-  '  - i- i l - . .  d o - ,  I l i n d  I
Honey Murcott {  {o Flesh - - --  

t  d o  R i n c l _ _ _  ,  -
J a f i a ,  l o t l  - - , -  i  

t t "  f f e s f i - -  -  l
!  . l o - - -  R i n J  _ _  :

J a f f a ,  l o r 2 _ _ _  I  - - d o -  - - - - -  I i " r t ' - - , -  i
Kino ror r 

1 
9: *,t:"t i

N( , c l  a r i nc :
Scnsat ion,  r ipe do

- o o
.  c lo-

L ipp in ,  r ipe
Sensation, f i rrn-r ipe-, ,  do - -clo

John River,  hard-r ipe _ _ ( 'a l i fornia cltr
Q u e t t a . h a r d - r i p e - - -  , c l o . - -  _ r l o
Q t t e t t a , f i r r n - r i p e _ - - - -  . .  , d o  - _ . _ c l o _
U n k n o r v n v a r i e t v - -  ( ' h i l e _ _ - _  , d o

O l i ve ,  f r esh ,  g reen  5  -  - ,  do



o
Tenr-n l.--lreezing poinls, so/ruble solid.s. and pII t'nlues ol t:ertain Jrttits anrl nuts-Continued

F reoz ing  po in t
Kind, variety' ,  arrd maturi ty or

r ipeness I

l o t  I  -

l ^ f  I

Product ion area 2

Orange- Conti n ued

Lue Gim Gong, lot 1

Lue Gim Gong, lot 2

Parson Brolvn, Iut I

Parson Brou'n, lot 2

P ineapp le ,  l o t  I

Pineapple,  Iot

P o p e  L a t e ,  l o t  1 - -

Pope l ,ate,  lot  2
Sa tsumn

Seedl ing,  Flor i r la su 'cct

Seed l i ng ,  F l o r i de  su ' ee t

Surpr iser Navel

Ternple,  Iot  1

Ternple,  lot  2

Va lenc ia

Va lenc ia ,  l o t  I  -

Va lenc ia ,  I o t  2  -

Valenei : r ,  lo t  3 -

t
do
r lo _
do
d o -
do

P l q r r t  r r o r t

R i n d  2 7 . 5  2 7 . 4 i  2 8 . 2 1
F l e s h - -  3 0 . 3  2 9 . 6 1  3 0 . 5  9 . 6  1 3
Rincl,  29. 3 28. 7 29. 7 l
F l c s h  -  -  2 8 . 7  2 7 . 7  2 9 .  5  1 2 . 7  3 .  ; J

do 29.  0 I  28.  6 29.  4 r2.3 3,  ;
R i r r r i  27 .3  '  26 .  S  27 .6
F l e s h -  -  2 9 . 2  2 8 . 1  2 9 . 7  I 1 . 3  3  7

r i i r  27 .6  26 .  8  28 .  6  12  7  3  r )
R ind  25 .  I  25 .  1  26 .5
F i e s h , ,  2 7 . 5  2 t i .  1  2 8 .  I  1 3 . 2  l . +
I l ind  . .  ,  25 .  I  25 .  0  26 .  4
Lcar-es 28.3 27. I  28 7

i d o
i.f do
l l  d o
i {  c lo
t -  , . o o ,
.f d..
l d o

d o .

{ d o
l d o
(  a l i f o rn i a -

{  
F  i r r r i r i a

l ,  _ ( I o _ -

J clo
i r lo

- clo

; i i ;  r ; i l  t 6 6 l  i 6 ;  1 1  B ;  ;  5 6
Rind 27 .6  26 .  t i  I  28 .  3  |F ' r e s h  ? g q  ? g . q l  ? 9 . 1 i  n 6  3 e

\ \ ' a s h i n F l o l t  N l r v t l ,  l o t  I  . _ _

\ \ ' a s l r i r r g t o r r  N . r v e l ,  I o t  2 .  _  .

F ' t e s h  , _  - -  _ _  - l
-  I  I t ind

Flesh - .
,  R ind

28. 3
28.3
29 .7
28. 0

3 0 . 1
30. 0
30. l
30. 2

29 .7
29. 8
29 .4
29 .7
29 .3
29. 0
29. I
30. l
25. I
26. 3

lo t

28. 6
28.5
28. 0
28. I
28. 0
28. 6
26. 3
28.7
2 7 . 4
28. 6
2 7 . 6
a l .  I

2 7 . 2
2 7 . 0
26. 5
26. g
, ) . r ,
. )a  I

28. l
2 7 . 9
29. I
27. 6

29. I
29. 6
, o o
30. 0

25.4
29. 2
28. I
29 .4
28. 8
2 8 . 4
29. 8
29. I
2 3 . 5
t <  1

2 8 . 2
2 7 . 8
27. 1
2 8 . 7

2 8 . 4
25. S
28. 5
2 7 . 3
28. 3
26. S
27. I
26. 6
26. 8
25. 5
26. 6
27. I
4 , .  I

F' ru i t ,  -  -  -
do

South ( larol ina
( - l a l i f o rn i a - .  _
( ' h i l e  -
\\'ri-sli11gf,6 j
F lor i r la 

'

_ d o
So r r t . h  ( ' a ro l i na
- d o

do , -
, d o
. d o

tio
do

_ t lo
- clo
do
d o ,
dcr

.  , d o -
Flesh -  -  -

clo _

\o

]Ave rages  Lowes t  I  H ighes t i  So l t b l e  p I {

i i 
solids

I 
"F' "F 

] 
' i '  Percent

|  27 .6  26 .7  )  28 .7  12 .2  3 .  5
-- l  26.4 |  25.  8 i  26.  I

|  26 .7  i  25 .  e  '  27 .4  13 .  4  4 .1
|  2 5 . 0 1  2 5 . 1 1  2 6 . 4
i  2 8 . 0 1  2 7 . 5 1  2 9 . 4  1 1 3  3 . 5
i  2 9 . 3 1  2 8 . 8 1  2 9 . 8  1 0 . 6  3 . 7
1  2 7 . e  2 7 . 3 1  2 8 . 0 1
I  27  7  1  27 .4  1  28 .2  12 .1  3 .  6
|  2 9 . 0  i  2 8 . 5  1  2 9 . 3  1  1 1 .  2  3 . 6
/ l q n l t ' t < t  t a i1  2 8 . 0  1  2 7 . 5  1  2 8 . 5
I  z s . o l  z s . + l  z a . s  n . t  3 . e
I  2 7 . 0 i  2 6 . 3 1  2 7 . 6

2 8 . 6 1  2 8 . 3 1  2 8 . 9 1  1 2 . 7  4 . 0
_  28 .2  )  27 "  1  29 .2  1  9 .  4  3 .7

27 .5  1  26 .  f i  l  28 .4  1  13 .7  3  6

J r r i ce  r na l ys i s

i + . 0  I  4 . i
l l .  I  |  1 . 4
1 6 . 7  i  4 . 1
8 . 6  I  3 . 9

12 .  6  4 .2
r 2 . s  I  3 . 8
1 5 .  6  I  1 . 7
1 8 .  8  |  4 . 4
1 6 .  e  

I  
4 . 5

i+ .  s  I  i . i
1 7 .  |  |  4 . 3

i . .

5 , 3
5 . 3
5 . 3

i
t l
i  1 5 . 0 1  4 . 4

1 3  4  |  { . 0
13 .2  4 .  I

i  1 0 . 6
1 4 . 3  I

I  1 0 . 6  
i
l

I  r o . z
i  1 1 .  I  l

1 0 . 9  I
9 . 3

t 0 .  5
;  10 .  1

1 3 .  7
9 . 9  i

I  1 0 . 5
1 4 .  6  i
9 . 7

28.7
28. 6
30. l
28. I

30. 3
30. 4
30. 4
30. 4

29. 8
30. 3
29. 8
30. 0
29. 7
29 .4
30 .2
30. 3
26. I
28. 3

, o ,
29. I
28. 6
29. 0
28.4
29. 0
2 6 . 7
28. I
27. 6
29. 0
28. 0
28. 0
27. 6
2 7 . 1
z l .  D
a t .  +
2 7 . 5
28. l

3 . 9
5 . 6
4 . 2

3 . 9
3 . 7
3 . 9
3 . 9
3 . 6
3 . 8
3 . 6



N
o Teslln l.-Freezing points, soluble solida, and pH aalues of certain fntits anil nlls-Coltinled

Kind, variety, end maturi ty or
ripeness t Product ion area 2 Plant  part

Fruit

Average rl

19.  6
2 7 . 5

29. I
30. 0
29.1
29. 8
29. 8
25.5

29. 8
29,0
28. 8
28. 5
28.7
2 0 n
2 9 . 4
29. 0
t a a
. ) ' t ,

28. 6
26. 5
2 8 . 7

28. 7
: t .  D

28. 1

I l a n r o n t c h i , r i p e t  F l o r i r l a .  - _ _ . d o
t taspDerrY:

Columbian
C u m b e r l a r r d - -  - - - - - , - - - - - - - - - - - i  i t ; ; i r r " a _ - _  _ - _ _ _ , _ ] _ _  - _ 3 : ,
L a t h a m  _ _ _ _ _ _ _ - - _ _ _ ,  _ ;  , d o _  

- - - - - - - - l

^  S e p t e m b e r - -  M a r y l a n d  .  a o _  _ _ - _  _  _ _ - i
sapo t c :  '

Wh i t e -  __  -_  _ - j  F l o r i da_ . ,  _do_
B l a c k , m a t u r e - g r e e n , _ _ ,  _ r  _ d o _ _  _ i  d o _ -  " .  , _ _ ]
B l a c k , r i p e  l f -  - - d o  = .  t l o  :

star-appre, ._ _ -_ _ _ ] l  :  3:  ,1 
" . ] i f f -  

_ _
\ \ i t rawberr \ ' :

* n r ro i o ,  r i . pe  _ ,  .  _ .  \ l a r l l a r r r l  r l o
rre lmar.  r rpe do -  do
B i g J o e s  _ _  _ c l o
B lakemor r , ,  p l an t s -  -  -  

' {  
\ l a r v l - a r rd  C ro rvns

slakenrore. srcen . 
t 

5: F.T,l'
lJ lakernore, r ipe do. do_
S,_atsk . r l t , . r rp9__,  _  _do ,__  do_
P i x i e l a n d , r i p e - -  -  _  d o ,  _  _  -  _ _ d o _ _ -  ,  - _ _ _  _

"{{.'.'.iill.::rt - -'. "- '.' .i '^.'r'"a- -i - ' :3-- . - ]
! \ _ l g - r l d y ! e  _  _ . . , :  _ _ ,  - _  _ d o _ _ , _  _ _ _ _ _ _ - r

lligl:lg, g,T:" r\rar.rrand ,r;
. v l r d t a n d ,  r l p e _ _  _ _ , , _ ] _ _  d o _  _  ,  - ,  - l  - _ d o _
M i s s i o n , . r i p e - _ _ _  _  _  i , _  _ , a o  _  -  i , _  _ d o _  - _  _ _ - _ ,
r o c a n o n t a s ,  g r e e n  _  . .  .  . d o  _ d o . _ _
r o c a h o n t a s ,  r l p € _  _  _  _ _ _ _ d o _  - d o _  ,  _  _ _  _ _ l
P r e m i e r s _ _ _ _ _ - .  ]  _
R e d S t a r , . r i p e - -  - - _ _  _ _ - l  M a r y l a n d  |  _ , t o -  _ _ - , _  _ _ - _ _
$ p a r k l e , r i p e _ _ _  _ - | , _ _ _ , d o _  I  d o _ _  -  _  _  - j
s t e l e m a s t e r . r i p e  _ .  I  _ _ d o  d o
T e n n e s s e e  p . e 3 u t . v ,  r i p e _ - _ _ _  _ _ .  _  _ _ d o _ _ _ . .  .  .  d ;  _  _  _ _
Lennessee  bn lpp ( , r ,  r i p c  __do_  I  _do_  _
v e r m l l l o n , r l p e - - . - - , - - -  d o _  _  _  |  d o

See footnotes at end of table.

2 7 . 8

28. 8
29. I
29. 8
30. 8

28. '1
28. 0
z l .  o

to ,)

30. l
30. .1
;t0. 0
29. 6
28. 8
30. 4
30. 4
30. 5
30. r
29. 8
29. 6
29. ri
30. 4
30 .2
30. 4
30. 3
30. 3
30 .2
30. I
30. I
30 .2
30. 3
30. 5
30. I

N

Freezing point

p HHighest  Soluble
sol ids

Lowest

19. 2
2 7 . 0

' > a  a

o F

19.  I
28. I

Percent

:1. 2
3. I
.t. D
3 . 3
1 . 7
3 . 4

:1. 0
3. 1
, o
3 . 3
3 . 4
4 . 2
3 . 3
:1. 3
.J.  O

i 0
' l t

5 5

15.  l
12. :l
t4. 2
1 1 .  6
5 . 3

17. 0

:10. I
:t0.2
29. 5
ll0. 0
30. 0
29 .7

30. 5
25 .3
29. 3
28 .7
29. 0
2S. 6
29 .7
29. 5
28. 0
) 7 7

29. 0
26. 6
29. 0

2 9 , 7
2 9 . 7
2 9 . 2
29. 5
2 9 . 4
29.4

29. 3
28. 6
28. 5
28. 4
28.2
9 e o
29. 0
28. 6
z l .  c

26. 3
28. 3
26. I
' )R  I

, 1  +

:J  :J
29. I'27. I
' ) Q  1

8 . 0
10. 5
10. 0
13.  8
12.3
14.  3
9 . 0

1 1 .  8
14.  I

i ,  1
1 6  6
10 .  {

I 0 .  t i
l J . 9

28. 3
26. I
' ) Q  r l

i t : : i 1 7
I  r . r  I  , . t

r r I - r t

28. 3

28. 8
30. 0
29. 8
30. I

28. 6
28. 6
28. 0

t q a

28.2
29. I
25 .7
30. 7

27. S

26. I
21. O
28. 6

i . 1
5. I
.1. 6
6. I

s . z

i . z
3 . 3
3 . 6
3 . 6

3 . 5
3 . 6
3 . 5
3 . 5
3 . 3
3 . 6

5 . 8
8 . 7
6 . 8

;10. I
30. 5
30. 0
29. I
29. 3
30. 5
30. 4
30. 6
30. 3
30. 1
29. 8
29, I
30. 4
30 .2
30. 4
30. 4
:10. 4
30. 4
30.2
30. l
30. 3
30. 4
30. 6
30. 2

:10. 0
:10. :l.)o a
29. 3
28. 3
30. .1
30. 3
30. 4
29. I
2 9 . 5
29. 1
29. 3
30. 3
30. 0
30. 3
30. l
30 .2
29. 6
30. l
30. 0
30. 0
30. 2
30. 5
30. 0

t . z
i . o
3 . 6
J . A

3 . 3
3 . 4

5 . 4
7 . 6
8 . 0
6 . 4
7 . 4

-  
i . a
8 . 4
7 . 9
8 . 0
6. I

r0.  I
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Tesr, ! r  1.-  -Freezing points,  soluble sol i r ls ,  and pI I  values oJ certa in Jrui ts  and.  nuts ( , 'ont i r rued

Frecz ing  po in t  I  Ju icc  ana lvs isI i i rrci ,  varietv, and rnaturi tv or
rtpertess I Product iorr  area

Ta r rge lo :

I l i nneo la ,  l o t  I

\ I inneola,  lot  2

Orlando, lot  l_

Or l ando ,  l o t  2_

Semino le ,  l o t2__  _ .  ,  
t  [ | 3

Tho rn ton ,  l o t  I

Thornton,  lot  2

Tange r i ne :
C leopa t ra  -  - -  do
Dancv,  lot  I  do

D a n c . v ,  l o t 2  ]  ' l o
do

Iamar i nd , rna tu re -g reen .  
-  

do
Tamarind,  r ipe r
\ l "a lnut ,  Pers ian (Engl isht  s . lo J{1.  ( t  19.  t l  ?2.  1\Vaternut ,  Ch!nes(.  5 

-  
c1, ,  . ! t j .  . l  .2 i .  I  . !7.  t l

tB . t - r t . " l " r r i " t r . . , " . *a9 , r11 t ;a i "L i rg " i . h . r * , [ . ' 1 ' , , r ; , . r , , . , , . , . 0 , , ; , ak , , , , ; - a r * ; , ; . t r r . t ; ; f ; , r . , , i , , , r r ,  
l r , t d .  l r" s o u r c e "  n a m e s  a t t d  s r e  s o  l i s t e d .  \ I o s t  o f  t h e  f r r r i i s  \ \ ' e r .  , ) f  . , , r , , r , . , . r , 1 i , , 1  J , r , ' K l r 1 {  r r , i i t . l l t \  r l 1 l . : .  u t h , . : r r  i s e  r : o t + : d

of  the . local i tv  where gr6r . 'n.  
I  L t  z . :  'x  l 'Lrr ,L

3  A ' e r a g e  h a s r ' . d  o .  e l l  i n d i ' i d u a l  s p e c i r r i e n s  o r  ( , o a r p ( ) s i I { . i ) l i r r ( l l , . s  f r i ) l r . r !' ( ; r o$ ' n  t o  a  l i n r i t ed  t x t en t  comrne rc i z r l l v  o r  f o r  hc i n r t ,  t i s I  r r r r l r , .

Wnrcrrr ,  I l  ( ' .  T i r r , 's t '  dat l r  u 'er t '  obtainet : l  u i tb a t i rar , r r r , l l . t  operrr t r< l  [ ) . ) t ( 'n l ron]( ' t ( ' r .

Tenrr 2.-f reezing points, soLuble solids, and pH of certain uegetobles

R i r r d  -  2 6 .  I  2 0 . 0  2 6 . 4  _ _ - - -  _ ]  _  _
Flesh '28,8 28. I  29. 8 10. 8 L 3. 6

F lesh '22. 6 22. 2 28.0 l  l .  3 l  :1. 7

l

o f '  o F  a F  
P c r r e 4 l

i  sol icts

Pla't'art 
i;*;";, ,;;r"" 

iy,.i3}, [*-

R i n d -  2 6 . 2 ,  2 B . S  2 6 . 8 1 _  i . i
F l e s h  2 8 . 2 :  2 7 . 0  2 9 . 0 i  l o o l  3 R

' i2.6 2i.2 2:8. o 
^ - i i : '5

-  2 6 . 1  2 6 . 0  2 6 . 4  _ _ - - - _ _
.  '28.8 28. t  ?g q I  10. 8

I l i r r r l  2 R  r  ' 2 7 . 6  2 8 . ;  i i . O ;  5 ; . t
I l{.sh 29. 7 29. t 30. I 9. Z J. z
Rirrr l  ,  28. ; i  27. 6 28. 9 lb. t i  :  S. Z
f r e s h "  2 7 . 6  2 6 . 9  2 8 . 3  l l . 8 ;  3 . 1

d t t  2 9 .  3  2 8 .  5  2 9 . 7  I  l .  0  3 . 2
Etn{1t 27.5 27 :t  28. 0 i  5. I
f . losh JR. : t  r  27.:t  29 0 I 9. I  3. 6
I t l r ) c l  2 8 . 2  J 7 . 6  2 8 .  4  i  1 5 .  9  5 .  5
I r " . t '  i  ? 9 9  ? 9 q  ; l Q ? l  e 0  8 . 6
R i n d  2 7 . 9  2 7 . 3  2 8 .  S  _ _ _ 1  i . 6

F lesh  29 .  3  28 .  8  : i0 .0  11 .  S  3 .  0

28.2 27. O 29. 0 i  10. 0
28. 1 27. 6 " 28.7 14. 0
2 9 . 7  2 9 .  I  3 0 .  I  C . 7
28. il 27. 6 28. I 15. 6
? 7 . 9  ? 6 . e  2 8 .  3  1 1 .  8

J . J

r l o  2 9 . 5  2 8 . 3  t 0 . t  9 . 5  J . 5
do '29. 7 29. 7 29. Z I

I t i r id  28 .  6  28 .  3  28 .  8  1 -1 .  i  5 .  1
F-lesh 21 :. t  23. 3 2b {

tlo 2.1 I 2j.i. 8 21 I

6 . 3
7 . 4

6 . t

6 . t
5 . 5

6 . 2
6 . 2
6 . 0
6 . 5

o . s
6 . 5
7 . ' � i
8 . 2
l .  D

o . s
tr. D
6. I

4 . 6
6 . 3

i _
ri.r I
1 7 . 6  i:  4 . 5

I  6 . 7
I  4 . E

4 . 8
5 . 0-s.r '

I  3 . 7
I  Y l
|  + . n
I  3 . 3
i
t - - - - - - -
i  5 . 3
i  4 . 2
i  5 . 4
I  e . 2

l .  a

6 . 2

30. I
30. 4
30. E
3 1 . 0
30. I
30. 4
30. 7

30. 4
30. 5
30. 6
30. 7
3 0 . 1
29. 0
3 1 .  3
29 .7
30. 0
30. 5
29. I
30. 3
30. I
J I .  J

30. 5

30. 4
J  L .  I

30. 0
30. 0
29.9
30. 5
30. I
25.7
30. 3

29. 8
29.9
30. 0
30. 3
29.7
28.2
31 .  0
29. ,1
:J0. f)
30. 3
29. I
29.9
30. I
30. 6
29 .7

29. 8
30. 3

30. 5
30. 3
30. 5
30. 8
30. I
30. 0
30. 4

30. 0
30 .2
30. 3
30. 5
29. I
28. 6
31 .  2
29. 5
30. 2
30, 4
29. I
3 0 . 1
30. 9
31 .  0
30. 2

30. 0
3 1 . 0

Kind, variety, and maturi ty or
r lDeness Produc t i on  a rea r

Heads

Bean, shel l , Dwarf Hort icultural

6 . 0
t). o)\,(., Sou th  Ca ro l i na  , . -  - d o



x)
A T.r'nr,p 2.-Freezing points, soluble solids, and pH of certain uegetables-continued

Kind, variety, and maturi ty or
npeness

i
I
I
I

Freezing point Juice analysis

Product ion area I Plant  part
Average 2 Lowerst pHighest

_--l

Carrot, lot ! ,  -  ICarrot, lot 2- - -
Car ro t ,  lo t  3 - - -
Cauliflower-

Celer iac

Celery, Giant Pascal, lot l_

__ ____ ___._ 1:: ' i ;  .  . ._
_  -  _  -  _  _  _ d o _  -

Ca l i f o rn i a -  -  Cu rds - -  _ -
.  d o .  - .  .  - . .  _ d o  _

_ Edible roots
- - - , - -  O u t e r s t a l k s

Hearts -
Ou te r  s t a l ks ,  ,  _

_ _ _  H e a r t s _  _ _ - , -
I l l i n o i s  - - -  -  T o p s -

\ether lands Bulbs
do _ _ -  d o

Leaves -

Kernels
, -  d o  - ,

Husk

O F  O F

28. I 28. :l
O F

28.7
29. 5
2 9 . 4
30. 3

29. r 28. 6
28. I 28. 4
30. l 29. I

30. 4 30. 6
30. 0 30. 3
30 .7  31 .  I
3 1 .  0  3 1 .  6
30 .  6  31 .  l
30. 6 30. 8
30. 4 30. 4

30. 3
30. 6

30.  I
30. 7
3 0 3

30. I
30. 2
30. I
3 1 .  I
30. I
,5U. I

30. 4

29. 6
30. 0
:10. 2

30,  8
30. 7
. )o o

3 0 3
3 1  3
t o o
3 0 ;
3 r  0
J I .  L

3 0 0
30 I

29. 4 ;t0. 0

6 . 2
6 . 2
6 . 6

a ;
6 . 2
5 . 9
A . )

6 . 2
6 . 5
D .  I

5 r i
5 5

, J { l {  i i l g  5 9
31  I  L  l  r i  I
3 0 . 3  3 3  5 !
3 0 ;  3 9  5 t
3 l  I  3  0  5  9
3 l {  1 2  6 l
3 0 3  t i 3  6 2
3 ( ) ;  2 E  5 9

5 . 3
o . J

6 . 2
: 1

5 . 9
5 . 5
6 . 8
6 . 3
6 . 3
5 . 4
< t

5 . 3
5. l
6 . 2

o . ; )
6. I
7. I
6 . 8

6 . 0

6 . i
6 . 2
6 . 3
6 . 4
7 . 0

Corn, sweet:
Country Gentleman, milk stage
Golden Cross Bantam, milk stage

Cress :
{

29. 8.)o o

30. I
30 .  7
29. 7

: )Q 7

3 1 .  J
t o :
J I , ,  J

3 0  I
3 l  0
? 9 9
3 0 2

1 E . 7  t i  : l

U_pland cress- -  ,  \ew Jersev -  Lear.e-r
Water eress- -  - \ f  ar1 ' land'  .  ao .

|  _  _ -  F l e s h
C u c u m b e r ,  u n k n o w n  v a r i e t i e s -  l _  -  .  _  _ .  - d o

Dande l i on - - -  
l cuba  -  - do

D a s h e e n , T r i n i d a d t y p e l l ] ' - ] ] ] - - ] ] - . " b ; : ] ] : ] - ] ] : : : ] . H 3 ; : . . - , , o . ^
D i l l - _ _ , _  _ _ _

Eggplarr t ,  BIack Beaut,v

l l nd i ve ,  c r r r l cd  { ch i co r - v )

Endive,  broad- leavcd (escarole)

Fe r rne l ,  F l o re r r co

(.larlic

Horseradish
Kale -
Kohlrabi  3

lF lo r ida  ,_  _
I  d o -

Fnr i t
do

30. 3
30. 4
30. I
3 1 .  3
3 1 . 0
30. 7
31 .  7
30. 0
30.2
27.  3
2 6 . 3
30. 3
28.  5
30. 7
30. 0
2 9 . 7
30. 3
30 .2
30. 5

30. 3
30.2
30. 6
3 1 .  I
30. I
30. 4
3 1 . 6
29. g
30. 0
2 6 . 6
25. I
30. 3
28. 1
30. 6
2 9 . 7
29. 5
2 9 . 5
30. I
30. 4

o  t .  r t

3 1 .  l
3 1 .  l
o r . : )
30. 8
3 1 .  0
3 r . 2
29. 6
29. 6

29. 6
2 9 . 5
2 9 . 3
29. 3
, \ r ' 7

29. 3
2 9 . 2
30. 6
2 8 . 3

30. 6
30. 6
3 1 .  3
3r .  4
3 r . 7
3 1 .  0
3 1 . 9
30. l
30. 4
27.  8
26. 8
30. 5
28 .7
3 r .  I
30.2
29 .9
30. 7
30. 3
30. 6

. t l -  I

3 1 .  3
3 1 .  4
. t l .  /

3 r .  3
3 1 . 4
3r .  7
30. 4
30. 4

30. r
30. r
30. l
30. 3
30. 5
29 ,9
25 .7
3 1 . 4
28 .7

1 . 4
5 . 6
3 . 2
, A

e . s
2 . 0
6 . 3
6 . 9

38. 5

- ' e -  ; -
4 . 3
{). 4
5 . 4

2 . 5

3 . 3
1 . 8
3 . 8
q 1

2 . 2

Leaves
do ,
do
do
do
do

Leaf-bases
Dr1 ' b r r i t r s

clo
d o

l ioots
Leaves
Roots
IJ lanched sta lks
Leaves
I l lanched sta lks
k 'aves

Leck

Le t t uce :
B ibb

B iq  Bos to r r

I ce l r e rg  l . vp t

R o l n a i n e  ,  o r  ( ' r ' s

\ l r r s h r o o r n ,  t . r r l t  i v a l e d

\ {usk rne lon :
Casa l , a ,  f i r n r - r i pe
Crc r r shau ' ,  r i pe -
l loney I )ew, 

-hard-r ipe

Hor re . r '  I ) eu ,  r i pe
Persian,  f i r rn-r ipe
Pr ide of  Wisconsin r inrP r i de  o f  W iscons in ,  r i pe
Spanish "hone] 'delr" '

Mustard,  "greens" - ty 'pe

I

33. 8
12 .  I
6 . 7

Whole heads
Inner leaves
f)r r ter  lcaves _
Qrrar ter  sect ions_
Whole heads
Lcaves

, d o
Caps
Stems

3 1 .  4
3 1  . 2
3 t . 2
.J l. ,i)

3 r . 0
3 1 .  2
3 1 . 5
30. 0
30. l

0k ra

12.  6

s . 1
1 0 . 3
8 . 3

13.  6
r0.  5
6 . 8

29. \l
2rt Q

29. 8
30. 0
30.2
2 9 . 6
2C. 5
3 1 . 0
28. 6

6 . 0

6 . 0
o . , i )
o . 4
o. i)
6 . 3
6. I

Soluble i
sol ids i

Percent
1 1 . 8  

' �

8 . 9
9 . 0

5 , 4
D . J
,J. J

4 . 0
1 . 8
t 1

6. I

N(, See foo tno tes  a t  end o f  tab le
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T.rs l r ,p 2.- f reezing points,  solubLe soLids,  and pH o!  certa in

Kind, variety. and maturi ty or
r lpeness Product ion area I Plant part

On ion :

Average 2

I  o F

30. I
30. 2
30. 0
30. 2
2 9 . 7
30. I
29. 5'29 7
30. 5
:10. 5
, ' t ( , .  J

30. I

Punch o :  spr ing- -  En la rged bases_
I t a l r e n  t t e d _ _ -  B r r l b s . . .
T e x a s  B e r m u d a - _ _ _ _ _ _ -  d o _
Yellow Bermuda- do

P a r s l e y -  - . - - , . :  _  L e a v e s  a n d  p e t i
Parsnip--- - i { l : ' l l : 'v l"ani? Roots-Parsnip..__ l{i";nri"^ni?;; 

*oo.i;_
Pea,  garden- -  {Ar izona Sho l l t ' d  pcas

I  I  oo  rods .  _
Pcpper, sweet, green- - l{  , ; :-- , ;^ Fleslr.

p e p p e r , c h i r i - - .  - - - - - - -  -  l l l l o r i a a  F r " . h d ? , , d s e e d s
Potato. I

i l:ftlfl", 
Conneeticut Field- - -,, 

_N{arvland 
Ftesh

R e d B r e a k f a s t , - , - - -  {  R o o t s
I  \  -  Leaves

White lcicle - it _ _ L,""11r. .

29. I

30. l
: i l .  2
;10. 3
::10. 8
t:t0. 0
:t0. 7
29 I')0. 7
29. 7
j J0 .  I
:19. tt
: J  l .  h
, )  I  +'19 tr
)o  . )

: J  I  ] J

;10 t)
.)o R

Srrr t r t r t t , r  Scal lop,  i t r rnrature , \ l i i r l  land c lo 3U. I  : tU.  8 ; f  l .  I  I  |  !  t ;  ;J

\ \ 'ar tv I lubbarh,  i rnrnl ture . .  do,  ,  r lo-  29.  8 l9 '1 
: iq . ]  q I  q.  q

Y e l l o i v ( l r o o k n e c k , i r n r n a t u r e  ,  ,  d o  - d o ,  3 0 . 5 i  : O . t  : ] g q l  1 q l  q 1
Y e l l o r v S t r a i s h t n e c k , r n a t u r c  -  d o - - -  ,  r 1 < - r -  I  2 S . 5 1  2 9 .  I  2 9 . 6  q 0  q q
Zucchirri, -r. i,u.t do - 3{). (i 31). 1 :]0 7 ?, I I t i  2
Zucch in i ,  i r nn ra t r r re -  -  - - -  -  , - , do  : ] ( 1 .9  : J0 .7  I  31 .  I  I  3 .8  I  6 .3

Sl r -ee tpo ta to ,cured :  -  -  l
A l leo ld - ' , -  I { : r r '1a .6  I loo ts  29 .3  29 .3  I  29  5  9  8  5Ai lgold- , -  I { : r r1 ' land I loots 29.3 29 I  I  i9  ? .11 9 5 +
G o i d r u - . h , , , .  d o -  -  d o -  -  2 8 . 9  2 8 . 6  2 9 . ' 1  i  l 1 l  !  9 1
,Ierse-v Orango - I do do- 29. 3 29 () '19 7. 1!] Z I 9r | r r i : - y  \ / r d r r t s ( -  -  : l ' :  - : ' "
)Iar1'land Golden i do do- - ?! 9 i! I 19 

' j  12. 5 6' 0. \ f  a f  V l & l l ( ]  \  r O l O e I l  '  ( t 0  ( l ( )  L o .  r  : ! '  
"

\ r n i v  H : r l l  ( ; r ' o r q i : r  l ' l r t t r t s  o r  r l i l r s  ? 9  I  i 9  1  i 9  1Nancv Hal l  ( ieorgi : r  l ' lant .q or  s l i l rs  29.  + 29.  : l  29.  +
Nt'rrrdgold \Iarvlarrd l loots- 29. : l )g '] t, 

?9 f: I l1l. ? I I1 \  r f  r r a E J u r t l  - r r 4 r  l  r d r r l r  ,  
- !  :  - :  

-

Orang6 L i t t le  St tnr .  r to .  do ' )8.7 2q 9 {9 l ]  l9  . \  9  I
I \ o r t h  ( l a ro l i t n  do  29 . : l  ' 28 .7  29  7  7  I  5  9

P o r t o l l i c o  , , 1  \ I a r v l a n d  ,  d o -  .  
' i 9  I  ? 9 !  l ? 9  l l l  +  6 0-  t ; . - - - ' -

I  t  reOrgr1I
_ \ I : r rv l tnd

( i eo rg i e  l ) l t t t t s  o r  s l i p s
l \ I : r rv l tnd I lootsSutrnl'sirie l\I:rrritncl I loots i9 ? :l T l ig 

-l 
,9 I : 'P! l r t r r r r , !  n r ( r c

Yirginia-- clo do 29 3 211. I  29. '1 ;  l0 '  5 5 9
yei iou- Jerscv r ici  clo 29. : l  29. L 19. 5 12. r i  5. 7Y,llTo*' i".""v rici clo 29. :l 19. I 19. 5 12 (i

Tomat r - r :
I lorncstead, turning t ' lor ida Frrr i t  : i0. I  29 I 30. 5
Homestearl, ripe a" do I rlq ? ?9 I :19 i 1 7 1.?
I lutgt:rs, nritrrre-grecn -; rlo clo :i11. I :19. :1 l l  9 1 I t :

N

r \ t .pr"-rup\\ . rr i t . ( 'obe { 11i i : :  _ _ 333 i3?l  13i  iO 3.3
U n k n o n ' r r  v e r i e t l ' '  " g r e e n s "  ,  L e a v c s  a n a  p " t i o l . s -  f i . 5  : i l . 2  3 1 . 7  9 . 8  6 . 4Unknon'rr veriet l ' ,  "greens" ,  Leivcs ", ia p"-t int"r- l  si .  s i  r i .  z :11.7 9. 8 6. 4

!Yatermelorr:- < ' - t ' i i . l " - . i n n C i r : r r ' , r i p e { s o 1 t } 1 . f ' l r 1 o r i n a : [ T ; } i � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
Rirrcl(  t l t '

f  V i r s i r r i r t  l  l l s l r  ; l t ) .  5  : t 0 .  {  ; t 0 .  t i  7 .  8  5  5
t  o r rHo '  r r p { '  

1  , 1 "  l l i nd  : t 0 .  7  : J0 .  7  : 10 .7  2  I  . i  6\ , o n g o , r r p ( '  1  
' a o  

R . i n d  : 1 0 . 7  : 1 0 . 7 t  3 0 . 7 1  2 . 6  5 . 6
.  t ( ioors i r  l ' l es l r  30 .  J  ; i0 .  3  : l { ) .6  10  9  5  0

I  a r r lax ,  r r l ) { '  
1  ao_ .  _  R i r rd  : l l .  .2  : t  l .  2  : t  l .  ; t

, ,Tee }tor,,  (r:r l i fornia Flesh I fO. Z i  : i0. I  30. I  t i .  0 5. ; l" I c e l l o x "  ( ' r r l i f r r r n i a  F l e s h  I  3 0 . 7 I  ; t 0 .  I  3 0 . 9  t i . 0  q l
N e $ - I l r r r r p s h i r e  \ I i d g e t ,  r i p e  c l o .  d o  j  3 0  ; l  I  2 9 . 9  : 1 0 . 6  4 .  I  

i  
5 . 7

- , \ Y l ' , , , . , , t k i r ' . l o r r " . i n t ' , , f , , ' g e r ; r h | c u ' c ' - s r o " - i " z . , r ' , , * . , p . . , d ' r c i i o r ' . , r . ' , . , : r t r v d i t T r , r r , t r c r ' . i u f . " " , i r ' e t ' o i ' ' t * ' � t � � � � � � � � � � � � � � �

due  t o  t ho  i ' f r , c t  r , f
no t  ava i l ab l e .

2 . { r ' t ' r l r ge  b l r s l r l  o r i  a l l  i r r c l i v i d t r l r l  spec in rens  u r  co t r t pos i t e  h r t t r r l l c s  f r oze t t .
3 I ) a ta  i r on r  I 'S I )A  ( ' i r c r r l : i r  { - 17 .  See  f oo tno t r '  5 ,  t n l r l i '  L  {  S t ' c  t l b l e  i l  f o r  r i l r t : r  u t t  < l i f f t ' r t ' t t t  v l t r i c t i t ' s  r . r f  l t o t a toes .

uegelables-Cont inued

Freezing point

[,owest

29. 3

3 0 . 7 i  : i 0 . 1  3 0 . 9
30, ;r I 29. I ] :10. 6

oF

30. 0
30. 0
29. S
2 9 . 7
29. 6
29. I
? a ?

2 9 . 4
30. il
30. 4
30. 4
30. 8

29. 8
:il. 0
30. 0
30. 6
29. 8
:t0. .{
29 .  +
30. 5
:9. 3
29 I'19 :l
.il ;J
:.1 I 1
i 9 \
1 9  r )
i I  l

:19 5
28. I

2 9 . 3  2 9 . 0  2 9 7  r 0 . 7

29. .1 29. .1 29. +
29. : l  )9. ' �2 |  29. { i  I  10. E

2 9 - 1  2 9 . 0  2 9 . 6  1 0 {
30. 0 ?9. I  :10. 130. 0 ?9. I  :10. 1
'29. 2 28.7 , 29. I

I ;;. 0 ;iit 6 :n :l
3 0 . 5  3 0 . 4 1  : 1 0 . 6

-  i 1 0 . 7  : \ O . 7  I  : 1 0 . 7
_ 30. .+ 30. 3 I :10. 6

Juice analysis

pHHighest Soluble
sol ids

6 . 4
5 . 4
6 . 2
5 . 4
6 . 0
6 . 0
7. 1
6 . 6
5 . 4
7 . r
b^ l)

Percent
8. I
9 . 0
8 . 6

o. ,J
8 . 3

r5. 2
13.  0
10. 8
5 . 0
5 . 0

oF
30. 4
30. 4
30. 2
30. 6
30. 0
30. 4
30. 0
29. I
30. I
30. 6
30. 7
30. I

) .  I

t o

2. tj

1 a

+.  r
, i +
\ .  l )

; 9
l r )  !
J 7

l t  +

I r i  I
1 )

5 . d
ri. -1

6 . 4

6 . 4
ti. jl
6 . 0

30. 5
30. 5
3 1 . 3
30 .7
3 1 .  0
30. 3
30. 9
30. :'i

6 . 9
6 . 6

t 0
r0

J8. 6 29. 2 1'�2. 5



N
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Test,e 3.-Cianges in Jreezing points, soluble sol ids, and pII of potatoes due to storing at r:arious lemperatures.for difere.nt periods

V l r i c t  v  r r r r r i  l o t

1 _ l r r
Prod t t r ' t i o t r  ( ) r i g i na l  S t t hs t ' q t t en t  F r ccz i ng  po in t

s t o r t r ge  s to rage

l
St r i t e  l Te r r r l > r , r -  P t , r i od ,T t r r r l >e r -  l ' t ' r i od  - \ r ' e rag r r i  Lou ' es t  l l l i ghes t

]  
r t r r r , ,  i  t t r r rc  

I  I

j  \ l rr int '  -  55 ( i0 I  30. 3 ;10. I  :10. . t
do 55 i-15 29. {i I 29. 4 29. IChipperva

Gr t , e r r  \ l o r r n ta i n ,  I o t  I

G reen  \ { o r rn ta i n ,  l o t  2

Ir ish ( lob[r ] r , r ,  lo l  I

I r i sh  ( l obb le r ,  l t r t  2
I r ish ( lobbl t ' r ,  Iot  iJ

Ka tahd in ,  l o t  1

I i a rahd in ,  l o t  2

Ka tahd in ,  l o t  i l

Kennebcc ,  l o t  i

Ken r r t bec ,  l o t  3

Red Pont iac ,  lo t  I  -
Red Pontiac, Iol 2 .  -
Russet  Burbank ,  lo t  l -
Russet  Burbank ,  lo t  2 -

Russet  Rura l ,  lo t  l - -  -  -  -

Russet Rural.  lot 2

Sebago,  immature ,  lo t  l - - - -

Sebago, immature, lot 2

Triumph, immature, lot I  -  ,

Triumph, immature, lot 2-- -

T r i u m p h ,  i m m a t u r e ,  l o t  3 , - - - _ - _ - -

White Rose

rlo 55 i-15 29. {i I 29. 4 29. I
cro. 55 , 7(t 38 75 29. 2 I  28.7 25. 5, . i ;  . -  ,  i s ,  

' i 6  
38  7s  te . ; ]  t ; r : . i  i s . s

c r o  I  5 5  1  6 l l l  _  I  3 0 .  l l  2 9 . 9 1  3 0 . 2
t l t i  55  I  117 )  I  29 .5  |  29  I  |  29 .8t l t i  5 5 i  t 1 7 l  I  2 9 . 5 1  2 9 . 1 1  2 9 . 8
d o  , - - 1  5 5  7 0 1  3 8 1  7 7 1  2 8 . 9 1  2 8 . 6 1  2 9 . r
i i o  - - l  5 5  2 6  I  I  - l  3 0 . 0 i  3 0 . 0 1  : 1 0 . 3
r f o  i  5 5  6 3  |  - r  - l  3 0 .  3  I  : 1 o . 2  |  3 0 .  5
, L r  |  5 5  9 3 1 .  |  |  2 9 . 9 1  2 9 . 6 1  3 0 . 3
rlo - - -  - l  55 70rlo - l  5s 70 | 38 | 2:t  29. 5 29.2 29. 8
r l o  i  5 5  1 9 I  I  3 0 . 3  3 0 . 3  3 0 . 4

\rrrth l)akotn |  55 60 i  - l  I  30. 0 I  29.2 :10. 4
\ I t i r r e  i , r 5  6 3 i  l _  3 0 .  l i  3 0 . 0 1  : t 0 . 5

d o  5 5  1 l 2 l  I  2 9 . 5  2 9 . 0  3 0 . 0
d o  5 5  7 l  |  ; t R  { l  2 9 .  I  2 8 . 8  I  2 9 . 8
do 55  19  30 .  I  29 .  I  30 .  3
rlo 55r l')5 30. 0 29. I 30. Ir lo 55r 125 '  30. 0 29. I  30. I
cio- - -  -  55 170 30 () 29. I  l :10. Ic l o -  - - -  5 5  l 7 ( l
do  55  l i j 0  4 l i 'J-1 29. I 29 I ;10 1

\o r t h  i ) ako t r i 55 ( j() 30. 0 19. I  : l t )  : . t
\ l a i ne  ; 5  ( ; ( )  30  j l  : l ( )  J  ' 10  5

c l o  ; r a  i - 1 0  2 9 . 7  J 9 . . 1  2 9  S
do , i ; i  70 :J!  70 J9.  I  18.  I  l9  5
c l o  , 1 ;  l 0  ; l ( ) .  ; J  i l ( )  I  ; l ( )  +
do , i ; i  70 :J!  70 J9.  I  18.  I  l9  5
c l o  , 1 ;  l 0  ; l ( ) .  ; J  i l ( )  I  ; l ( )  +
do  55  l J t j  -  . l { l  i  l 9  9  . j 0  +do  55  l J t j  -  . l { l  i  l 9  9  . j 0  +
d o  , i ;  1 7 0  . 1 0  o  1 9  I  i r i  . ,
do  ; ;  l : J0  1 ( l  l {  . l o  j  . ' J l r  |  ' i r r  .  j

oo
D D
55
Di)

55
85
a, )

:t2

20
65

1 4 1
. I

26
I
I

I
I

1:l

60
l 4 l
1 3

D

30. 0
30. 4
30. I
30. 0
30 .2
29. 0
28.7
30. I
30. 4
29. I
29. 6
29. I
30. 4
30. .l
30. I
30. 1
30. 4
30. 0
28. 1'29. I

2 9 . 5
3 0 . 2
29.7
2 9 . 7
30. I
28 .7
28. 5
30. 0
30. 3
29. 5
2 9 . 2
29. 8
30. 3
30. 3
29. I
.)o R

30. l
29. I
28 .2
29. 5

85
3'�2
't r)

' - .  . ;
r lD

55
55
D D

1 2 8

I  Average based on al l  indiv idual  specimens f rozen.

lo€

Juice analysis

Soluble pI l
sol ids

Perren t

8 . 8
;). +
6. ;t

6 . 0
5 . 8
6. 1
6 . 2

s . 6
5 . 2
6. I
4 . 8

b .  ( ,

6 . 9
ti. .1
o . +
o . t

5 . 6
/ .  o
5 . 5
6. 1

-  
t . e
.1. I
5 . 9
5 . 9
6 . 0

r i  l
ri l

r l l - l

7 . 1 1  6 . 1
-------t------

5 . 8  i  6 . 0
5 . 9  6 .  0

5 . 9

-6 .  
t

J .  I

6 . 0

30. 3
30. I
30. 3
30. 3
30. 3
29. 4
29. 0
30. 3
30. 5
30. 3
29. I
30. I
30. 5
30. 5
30. 5
30. 4
30. I
30. 0
28. 6
30. 3



TlsLn 4.- l reezing points of  certa in . f lor is t  or  nurserq s loeks

Kind, variety, and production
&rea I

Aeae ia ,  Ca l i f o rn i a - - .

Amary l l i s .

A r remonc
A s p i d i s t r a - .
Aster . ,  Cal i fornia-_ -
Begon ia ,  t uhe r - r oo ted

Caladir r rn,  fancv- leavcd- .  .

Cal ta-  -
Came l l i a  j apo r r i ea ,  Man ' l anc t :

Govo rno r  J l ou to r r  -
P i r r k  Pe r f ee t i on -  .
Prr  r i t  1 '

Carnal  ion -  .

Chr.vsalr themum

Co lumb ine -

Co rdv l i ne ,  t e rm ina l i s
C o r n f l o w e r - - - . . - .
Dah l i a

Dais.v, shasta

massanE(eana,

Va le r i a ,  F l o r i da  . . .

Mixed var iet ies,  Nether lands_
G lox in i a  -  -  .
I Ieath _ -
Hemeroeal l is .
Ho l l y ,  Amer i ean -  -  _
Hrrekleberry,  Oregon.

See footnotes at end 0f lablo.

30

/ F l owe rs  25 .  2  Z i .  O  2 i  6
I  Leaves  21 .  4  21 .  ; t  2 . 1 .  f ,
/ B r r l h s  t  3 0 .  8
\ L . a v . "  3 1 .  0

l.lil: 
'. 

?g I 28. 0 28.2
L e 2 1 ' p s s  -  2 4 . 9
Pctals - : ,10. I  30. I  : t0 3
Tubersr  -  :11 .  I

I  lBu lbs  t_  29 .  7
,{ Lcavos - ; t0. 1l 30. 8 ; t0. 0
. [ P l t i o ] r ' s  . .  j J l  I  3 1 .  I  : t l .  I

Freez ing  po in l

P lan t  pa r t
Aver--  Lorv-  I l igh-
age o est  ( ,s t

i

l
" F  O F  O F

Btr l t rs  5 27.  i '  27.  5 27.  i

Petals 30. .1 30. 3 30. (i
do- :10. 3 ;10. I 30. 5
do -  l1 3 0 . 6  3 0 . 1  3 0 . 7

Leaves I 29. r
- d o  2 8 . 2

L"ru". ) za. b 28. I 28. 8

Fronds (cladodes) - i  zS. S i  Zs. s 26. 0

f Calyxes :t0. 0 2,.t  , , t  : t0. l
l l eave .  : t0 .  0  21r .  r r  : lO  0
I Potals. 30. 6 :10. -1 30. x
l S t e m s - -  1 2 9 . t , 2 { r . i  2 { ) .  l
/Leaves  s , -  29 .  6  28  7  i0 .  5
\ P e t a l s 5  ,  i z g . + 1 z g . o  2 8 . 7
/ Flowr.rs 5 3l I
\ L e a v e ' s 5 - -  . r  2 0 .  I

,  d o . s - -  I  2 8 . 0  i
Petals 30. 9 i  30. 9 31. 0
Roots s--- 28. 3 |  28 0 28. 7

/Leavr:s 5-- 30. 0 i
\ P e t a l s s  -  i  2 9 . 3  i
f leaves  5-  29 .2
\ P e t a l s t  I  z o . o

Fronds_ 28. 6 | 28. b 28. 9
F r o n d s ( c l a d o d e s )  I  Z 0 ^ S  I  Z O . +  I  2 6 . 9

lFlowers 30. 2 |  30. |  30. z
l lcaves 30. I  |  30. 0 30 q

Needles 28.  4 |  2: \ .3 23.  6
Pera ls_  30  S I  30 .  S  31 .  0

fBud shoaths  30 .  5
I  Br tds ,  r tnopor red  : t  l .  3
( I .eaves | : t0. t |  30. 5 : i l .  {
l P e r a l s _  l 3 1  3  r 3 1 . 3  3 1 . 3
\Sp ikes .  t ips  I  31  7  I
C o r m s  1 2 8 . O 1 2 7 . 6  2 8 . 2
Bulbs I I :to ,s I
F l o w c r s s  ' 2 8 . 7 | 2 8 . 7  2 8 . 7

d o 5 - .  3 0 . I
L " a v n "  t . . '  f  Z A .  i  ,  Z : t  f r  2 7 .  O
-  do.--  I  zo. i  I  zo. L6i  i



Tar l r  { . -Freezing points of  cer latn.  J lor is t  or  nr t r leru s locAs-Cont inued

Freezing point

I { i nd ,  va r i e t v ,  and  p rod r r c t i on
aroa I

Plant part
Aver- Lorv- High-
age 6 est est

I I 1 ' ac i i r t h ,  \ e t he r l ands  :
Pink Pear l  Bulbs
C i t y  o f  Haa r l em -do -

I  n k n o u , r  ' a r i e + r .  { F l o * ' o r s

Ir is :  
t  l 'ea ' ' 'es

Du tch -  -  t F l owe rsti';;;;; -
G e r m a n - - -  d o a - - - -
-  tF los 'ers 5
J a p a n e s e - _ - _ -  _ ,  -  _  ,  

t l " a " " s  5 _ _ ,  . .
I v y ,  F l ng l i sh ,  \ I a r v l and - - - -  do -  -

'  (  F l ou  c r s
t , a r K s p u r .  a l t n t f t l l  

\ l , n o r n .
Laurel ,  \ {arv l tnd r lo
L i l l ' :

Ace- - - -  -  { l !9 " : i ''  
[ l , P a v c s

\ ' I adonna ,  F rance . .  R r r l bs
Rega l  (R .ova l ) .  do  5 .  ,  -

\ Iagnol ia grandi f lora-  Leaves

\ l is t le toe,  Texas---  {P: l : i : :r .  LeaVeS
Narc i ssus ,  Pape r  Wh i t e - -  B t t l bs  5 -  -
Na re i ss r r s :

Cheerfu lnes-s,  Nether lands do-

IIrs. Krei:iso. IIa^ te.d { l, i l ;.;;.
T*' ink,  Nether lands- -  lJr t lhs

O r c h i d , C a t t l e y ' a - , -  . .  l - l o r v t ' r s , .  -
Pandanus - - ,  Leaves  5 - -

Peony,  Fest iva Mar i rna---  { l } : : : : t

P i n e ,  w h i t e - - - -  N e ' i ' c i l r ' '
Podoca rpus ,  F l o r i da - - -  Lea \ -es  and  s l ems - , - -
Po inse t t i a :

f l-lower leaves (bracts) -
Red  va r i e t y ,  JGreen  l eaves ,

[ S t e - =  -
\ \ ' h i t e  va r i e t y  . -  , .  - , - r  F l o * ' e r l eaves  (b rac t s ) -

R a n u n c u l u s - -  - , - ]  F l o w e r s 5 -
R h o d o d e n d r o n - - ' - -  -  L e e ' P s
Rose :

c l -

2 8 . 7
28. I
3 1 . 3
3 1 .  I

30. 5
30. 1
27. 6
30. 5
, 9 7

29.  8
; 1 1 . 0
30. I
,7 .r

3 r . 0
30 I
2 8 . 7
27. 1
2 6 7
9 ?  O
,t -^

28. I

2 8 0
3 1 . 6
: ] l  6
9() I

3 1 .  I
:10. .1
29.  I
30. 0
o r  a

2 7 . 5

30. 0
29. 5
2 8 . 1
:10. 0
28. 6
,,7 <

29. 6
30. 2
2 9 . 5
3 1 . 1
30. 3

26. 5
3 1 .  0
29. 3
3 0 3
26. 3

" F
2 8 . 7
28. 6
3 1 .  1
30. I

30. I
30. 0

O F

29. O
2 9 . 3
3 1 . ' t
3 1 . 3

30. 6
30. 2

Berter  T imes.  lo t  I  -  - .  { " " , " f l "

ig. ir 2e. e
30.  8  ;11 .  3
30. 9 30. {)
27. 1 27. tJ

: 1 1 .  0  3 1 .  1
3 0 .  8  3 1 .  0
28. l 28 t)
2 7 . 0  2 7 . 8
2 6 . 6  2 7 . 0
2 3  0  2 5 . O
22. O 23. 0
2 8 . 2  2 9 . 3

2 7 . 6  2 8 .
3 1 .  6  3 1 .
3 t  5  3 1 .
, \ t  ,  9 0

30.  1)  31.

29. I 2s.
29. I ;10.
24 .6  21 .
27 .0  27 .

29. I 30.
29. | 29.
28.1 28.

28.2 28.
01 a  o ' ,

ao. o s0.
29.5  29 .
3 0 .  I  3 1 .

6
6
8
D
{

I
I
8
I

I
I
o

I
t )

;
J

i)

2

8
0

I

Better Times, lot

Rubber, variegated- -
Sa in tpau l i a  3

Sa la l ,  O regon - - -
Sansever ia laurent i  - -  -  -  -

See footnotes at end of table.

26 4 26.
3 1 .  0  3 1 .

io30. r

3 l



TesLn 4.-Freezing points of  eerta in for is t  or  nurseru s locks-Cont inueci

Freezinc ooint

K ind ,  var ie ty ,  and produet ion
area I

Plant part

Leaves-
Flowers

*."-t;-n;
i  

" * . ,  
i  

es t  '  es t

O F

30. I
3 1 . 2
30. 5
30. 4

28.5
2 7 . 4

28. 6
29. I

" F l o F
3 0 .  6  I  3 1 . 2
3 1 . 0  I  3 1 .  3
3 0 . 3  I  3 0 . 7
3 0 . 4  |  3 0 . 4

, '7 ,

2 7 . 4
26. I
2 7 . 3

28.2

1 Var iet ies and product ion &re&s are given i f  known. Common names are used
except for  i tems known in the t rade by;  botanical  n&mes.

2 The resul ts f rom 2 thermoco-uples^for-each-of  3 var iet ies of  episcia leaves gave
highest  f reezing points ranging f rom 29.6" to 30.3o F.

ausing only I  thermocouple for  each of  l l  var iet ies of  saintpaul ia lea 'es
(Afr ican v io let) ,  the range in f reezir rg point ,s was f rom 2g.60 to 80.7" F.

I  Data f rom USDA l {a,ndbook -66,1 'T}re--Commercia l  Storage of  Frui ts ,  \ 'ege-
tables,  and l lor is t  an4 Nursery Stocks,"  Wnrcxr,  R.  C. ,  R<i .sr ,  Deer H.,  a-nd
Wnrrevrs,  T.  M. These data v 'ere obt ,a ined wi th a manual lv 'ooerated ootpn-
t  iometer.

5 Data f rom USDA Cl i rcular  447.  These data were obtained wi th a manual lv
operated potentiometer. See footnote 5, table l.

6.A.verage based on al l  indiv idual  specimens or  composi te bundles f rozen.
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