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Some Changes in 
-EASTERN APPLES DURING STORAGE 

by R. C. Wright, senior physiologist, and T. M. Whiteman, associate horticulturist 
Agricultural Marketing Service, Biological SciencEs Branch 

CONCLUSIONS 
In thpsp investigatiolls th(' h'ngth 

of timp the nppl(~s could bp :;toI'l'd 
at 31 0 F. and still l'ptnin n eom­
parath-Ply high quality rating aEtt'!' 
1 \\'('t'k of simulated IlHll'b·ting 
conditions at 100 \\-as :.t5 follows: 
Grimps Golden S to !l \\'1' ('k:;, 
G01d(,ll Dplieious III to l!'i w(,pks. 
Dt'liciolls 211 to 2:-- w('('ks, all(i 
'iYiIl('sap, :;lay:rnun, llnd York Im­
pprialaboll t 80 w('('ks. 

ThE' 11(·sh of nlrietlP:; st utiil'd 
softl'ul'd in storagp in thl' following 
diminishing ordpi·: ~tnnnnn. 'irilH:­
sap. RomE' Bl'tlllty.•GnlclL'I1 DI" 

eJi('iOlIS..JolllLthan. Y PIto,," :\ ('wtm),!l, 
York ImperiaL Ciriml's Gold('I1_ t11ld 
D<'1i('1011S. 

Rl'tiu('iug SU;!Ul'S tl'lhll'<l to in­
crpus(' dunng storagp whilp SUCl'OSP 

1nereas('d onl.... durillg th!' ilrst 1 or 
:2 montlL.,.· , 

Total sugar itJ('1'Ptl:,{'rl while aeid­
it" dl'cJ'('ns('d d1l1'ing sturng{' . 

. In gpJ)prul tIl(' gr('tltl'st ,-nluDll' of 
jui('p '\vas fOllJlr{' aft!'!' storllg'<' in 
the ,\Yiup;;np, Dplieioll"::, .ToIlatlmfl, 
Yl'llow .'\pwtOWll Hwl York Im­
I)PrinI \"[tri('1 i(,!" in thl' o1'd('J' giYl'IL 
In nlripj ips Ihn! (c'ndl'd to In'C'ollw 
IllPnh', slwlt u.s H.Oll1(' Bp:wty, ~tu\"­
man: und GoldpJI DPli('io·lIs. till' 
j L1 if'p "ohm\(' was l('~..::, 

INTRODUCTION 
It i" OftpIi lIot l'Pidiz('cl tillt[ appl1'5 

remain aliy\' (,\'PH nfl(']' tllt,\- urI' 
picked from th(' 11'('('. iilll'11 Ipn 

~t ordilltLry l'o(\m t('mp('l'lll U1't'$ thpy 
pass through tllPir pORt-hatT!'St Hfp 

ttt n, ('01l1IHll'tltiyply rt1pid ratp, 
wllPreas if ::;t01"pel ut tIl(' usual ('old­
:,tOl'HgP tl'1l11wnlt 111'1' of :n 0 t():'l~o F. 
th!'y ~o throll::rh till' StUll(' life pWC'­
psst's but ilt tt mceh shnn·l' pae('. 
011(' sonwlin1('s hpill'S it said that 
Hc'oill-stnrtlg'p" f1pPIPS do not tnste 
fl...-; ::rood as app1p:> (lo shortly ftftel' 
htUT(·St. How('\-pl'. ('old stOrllg(' is 
Jll'(,p:,sal'Y to prolong till' llsl'fullife 
of t hl' frn it. and t (l 1l1akp appIps 
ayailahll' for c'on:,umptioll itt S(,U':;OllS 
\,,111'11 frpsh or tn,p-ripPlu'cl npples 
un' not uhtainn.hll'. In gPll('ral, 
tIll' ,;torug(' lift' of appll'" ('iPppll(ls 
UPOIl thl' nll·i(lt.\-. :,tora::rp trNtt­
mput. stn.tp of mat urit\, whpn har­
YP,;tl'(l, ami arl'a ill ,,:hir'h ::rro,,-n. 
'iYIlPll all of thp:,p ('omli rions nrc 
n'u,,()rH1l>1~' fUYot'llhll', appIl's that 
hn.n' h("PH slol'{,([ should hUT!' llPiu·lv 
tlw StUll!' quality t1S thosp that hay'c 
not l)(,Pll :::tol'!,d hut that \\-p1'e 
ripl'lll'd soon uftp!, H'1l1ovn1 from 
th(· tn'l'. 

PART 1.-CHEM~CAL AND .PHYSICAL 
CHANGES 

For mn llY Yl'ars iUY(,5tigatot's
han' bppn in'(l'l'{:st(,cl ill 51 lIch-illg the 
chemical and physical ('htLilg'('~ oc­
('IIlTing in appip:; durin!! t Iwi1' dpvpl­
opnlPnt on thl' 11'(1(' ,tmi ;;Uh"PQll('J1t­
I" d\lJ'ingstora~('_ Su~n.r and stnrch 
clC'n'lopll1pllt \\'('1'(' ;;tliC/it'd !'url~- by 
Biglow, Gorp. ttlul Ho\\-anl 1 llnd 
Ihc'i1' n'sults "-(,.!'t' puhlishNI in HlO5. 
TIH'Y rl'port('ti that durin::r th(' !'nr~y 
growing season ;;ugar was Jar'gph- III 

the foi:m of g'lu('os(\ !ill t iLs' the 
:WU.SOll a,dntnCl'd f;ll('rOf{p, as \\"<.'11 as 
ti1(' red ucing' sugars, incl'('asl'cL 

1 BIGLOW, \Y. D., CORE:, H. C., nIHl How,uw. R.r sT1'()m~ 11"( API'!.ES.L :4. Dppt. 
Agr. Bur. Chenl. Bull. D·1. 1UU p., ao fig., 5 pl., bihliog-rnpilictll footnotes. 1905. 
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Starch likewise increased and reach­
ed its ma..Umum about mid-A,ugust, 
After this climax in starch accumu­
lation there ",'as a gradual dccrease 
accompanied by an increase in 
sncrose, Hayncs and Archbald 2 

after a criticnl stud~T of sugar and 
acid relations in apples during stor­
age suggested that acid is fm'med itS 

a result of oxidation of one or more 
of the products that Tesult from 
inYrl'sion of sucrose. Thr}- pointC'd 
lo thC' coincidence of the d('ath of 
th(' apple with thr rxbanstion of 
SUC1'osr and acid. Latp1' Kidcl a.nel 
Wpst 3 sho\\-rd that Bntm1py's S('cd­
ling apple's aftrl' 2:')0 days of stOI'a.gr 
sho\\-C'd a Joss in total sugar and 
sncrosp, a slight gn.in in l~pducing 
sligar, n.nd a loss in aciel as follows: 

:t·jj Ti,Ol 9~:t~ 1.12 

-2,15 -+0. !t! -1,24 -O.!1fi 

::'Iragr)('ss antl Diphl·1 in thpir 
ohsl'i'yutiol1s on ph,\'siologirul 
chu.ngps in applt-s hdol'l- amI nJkl' 
1In.1'Y(,S( stut('d that with th!' l't'­

mOYil I of till' fl'ul t from tIl!' t1'(-e 
('prt ain proc'('ssps stop whi1(' othprs 
con(iJ)11P moT'P OJ' lpss as h('fol'P. For 
instn,J1('p, whiJ{'· fnrtlJ(:'J' iJ1('l'NlSP in 
size' s( 0 ps, tlH' ('lmllgp from grrcll 
to ypnOW color on tIl(' llllhlllshC'd 
siel(: of thl' fruit ('ontinups; lhp I'Pcl 
('0101' mo,\' ill('l'PilS(' n.( onliwu'V 
trmp{:'tatlil'(,s nfh')' picking, hut not. 
n,[t('1' 111(' fl'ui! hns I)(,Pll' plnc('(l ill 
cold stnl'llgl', TIl!'v Ilol!·d that 
soft('Jling elf rill' nIlp](' ('olltilH]('d 
mol't' l'apicll,\' uft ('I' its j'P!llo\'ul from 
Ih(' t['PC' ! hllll l)('foJ'(,. Tlt(,I'(' \nlS n. 
distinct difr!'rrrwp ill )'iltp of sof(rll­

ing, however, at different storage 
temperatures. At 70° F. apples 
softened 10 to 12 times faster than 
at 32° and 2 times fastm' at 36°. 
than at 32°. 

Materials and Methods 
A study was b('gun in the fall of 

1939 and continued, with some in­
terruptions, into 1950 to obtain ad­
ditional information on the changes 
that take place during the storage 
lifC' of seYC'ral cOlmncrcial varieti('s 
of appl('s. Physical and chemical 
examinations were made monthlv 
on succ('ssive samplC' lois of sev'('ni.l 
Yari('ties during storage at 31 ° F. 
anel on simi.lar samples after ripen­
ing at 70° for approximat('Iy 1 w"('ek 
following removal from storage. 
T:tl' objrct IA this proceclul'(' was to 
dpU'rmine th(' changes taking pJace 
in Ilpplps during storagc', aTlcl how 
long the' u;pplrs conld be kppt in 
storagr and yel allow for u. market­
ing pe'l'iod o'f at l('ast a "rck in a 
tpmperatu]'(' of 70° before they be­
('amp oYf'J'ripp. Th(' vu.ri('tiC's stucl­
iec1 and llumhpr of v('ars each was. 
il1YPstigatl'Cl 'H'rc as- follows: 

1. Dpli('ious, fOlll' sps,sons. 
2. Goldpu l)PIiciollS, thrre s('a­

sons. 
:3. Gl'iml's Golden, three s('asons. 
4.•Jonathan, four seasons. 
5, Rome Brauty, thre!' spasons. 
6, StaYl11 all , Cn't'{' seasons. 
7. \\il1PSnp, two srasons. 
S. Y ('110\\- K cwio\\-n (mature 

wllPl1 pichd) thrpc seasons. 
g. Y('llow Xewtm\"ll (inlIllature 

when piekt'd) two sC'a5ons. 
10. York ImpC'rial, thl'('(' S('n5011S. 
AU \'aripti{'s were harY(\sled at 

ttl!' ;:;tngl' of maturiLv that was con­
sidl'l'Nf l)('stin accol'clancc \\-jth local 
commel'cial pmctice. The picking 
tin1(' llsuall,\- was dC'trl'mined by the 

Z HA YNEf;, D. aorl AIH'IHI.·\LD, II. K. ('HEMIC"AL FTl"OIES I:<"TfIE PHYSIOLOGY OF APPLES, 
X, A QI',\;\;TIT..\TrVE f;TFIJY (IF' (·JJ[i;~J[('Ar. C"fIAXGES I;\; f;';(lREO APPLES. Ann. Bot. 42, 
pr. OB5-J 017. OrC JOZH. 

~ KID!), F. and ',"EST, C. PHYSIOLOGY OF FRnT. r, CllA;\;GES IX TIlE RE8PIRATORY.... 
A('TIYlTY (Jf' APPI.!"" JlI'Rl:>:G FE;\;EFCEXCE AT D1FFERg~'T TElIJPERATCRgS, PI·OC. Royru.' 
Soc. Rerips B. Yo1. JOG, pr. n:3-] 00. ]930. 

l :'IL\G;\;gsIi• .T. R, and DlEHL, Jf. C, PIIYf'I()LOGICAL ST("DIES ON AP.PLES 1:-; STORAGE, 
Jour. Agr. Res. 27, Xu, I, pp. 1-38. 1024. 
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apparent maturity as indicated by 
color and tendency to start to drop. 
.wIost of the varieties were gro\vn at 
or near the Plant Industr:r Station,

• 	 Beltsville, Ivld. The Yellow N ew­
town apples, with the exception of 
the station-grown mature lot used 
the last season, were grown near 
Orozet, Va. For two seasons one 
lot of these was taken at the time 
the usual commercial picking was 
made, termed immature herein as 
this variety is often harvested so 
early that its potential quality does 
not develop. A second lot of these 
was taken from the same trees a 
month later. These were still quite 
green and hard although they had 
increased in size durin~ the interval. 
In 1943 the mature lOt. of Y dIo,,' 
Newtown appl(\s was gro\nl at the 
Plant Industry Station and no im­
mature fruit ,,'as used. The ,Yine­
sap apples studied came from near 
1:IoHnt Jack80n, Va. 

The general procedW'e wi tn I.'ach 
lot of apples was to select about 1~ 
bushels immediately after harYest. 

• 	 These were repacked, with a half 
pound of shredded oil paper, in 
bushel baskets haying paper linings 
and pads under the lids and wcre 
stored at 31 0 F. ,Vhen prcparing 
each lot ior storage 50 fruits were 
set aside as an orchard check sam­
ple. This sample was divided into 
two equal lots, one of which was 
analyzed immediately; the other 
was held for 1 week at iOo to ripen 
and was then analyzed. Two col­
lateral samples of 25 frui ts each 
were removed from the lots in stor­
age at appro:ximately monthly in­
tervals and one analyzed immedi­
atelyand the other after being held 
at 70 0 for about 1 week. ,Vork WitS 
terminated each season when too 
much decay developed to justify 
further study. 

Analytical Procedure 

Firmness 


• 	 Each sample of 25 fruiLs was 
washed and thin disks of skill about 
thc size of a dime were removed 

from 3 equidistant positions around 
the sides of each fruit. The firmness 
of the fiesh expressed tts resistance 
against applied pressure was then 
determined with a :'Iiagness-Taylor 
pressW'e tester equipped wi.th a 
plungcr of H6-ineh dimneter. An 
a,Terage yalue expressed in pounds 
from the 75 readings was thus ob­
tained for each lot. 
Tissue Analysill 

For tissue analyses a composite 
sample was made up of two wedge­
shaped segments of about }f-inch 
thickness on the outer edge taken. 
from the sun-exposed and Ullex 
posed sides 01' each of the fruits in 
the. sample. The. composite was 
ground in a food chopper and 
then homogenized in a laboratory 
blender. Duplicate. 50 gm. aliquots 
were then taken for carbohydrate 
determinations and 100 gm. aiiquots 
were dried in a yacnum oven for 
moisture detC'rminations. During 
the second and su bseq lll'nt seasons 
aclditiOIlu.l sections were cut from 
the remaillcll'L' of each irui t and 
juice for addi tional :1Iltl.lytical data 
was extracted from the composite in 
a laboratory hycLralllic press at .a 
standard pressure of 8,000 pounds 
per sqnare inch. 

SUGARs.-After extmction of the 
homogenizcd samples in 95-pel'ccnt 
alcohol, reducing sugars w('re det0r­
mined by the Quisumbing-Thomas 
method, and cuprous oxide \\'as de­
termined by the yolumetric pe1'­
manganaLp mcthod. Total sugar 
was determined in the samo mannf'l' 
u.s for rNlucing sugars I1ftl'r hydrol­
ysis wi th hydrochloric acid, auel 
Sllcrose was ealculatNl by difl'C'rencc. 

STAHcn.-Starch was determined 
in the residue, Il.ftel' the extraction 
of sugll.l·, by the action of diluted 
fresh saliva on 0.5 gm. aliquots. 

Juice AnalysiS 

Juice was extracLC'd for cach sam­
ple from sliced material pressed 
ul1der uniform conditions and was 
measured for vol ume; then specific 
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gravity, Bri.'C, and pH readings 'H'l:e 
obtamcd. Total acidity as malIc 
acid was det0rll1lned b~' titration 
with X /20 sodium hyc1l'oxidr solu­
tion by usil1O' a standard pH 111('(e1' 
to det'('1'll1in; the pnd point at 8.2. 

AstringfHcy of th~ juiC'l' was 5 (~r­
Irrminrd by thl' 0([icHl1ll1pthod ' Jor 
dt'te1'l1lining tannin in tpa" 

Subjective Observations 

SubjrctiYr OhSerYiltiollS \\'('1'(' 

mud(' 1)\- th(' au lhors ut l'u('h sam­
pling pl'i'iod Oil tIlt' f,Pnt'.l'al ml!-turi t~' 
as illdiC'at('d hy C'OllSHIl't'n.tlOll of 
tl'xlUl'(, n.nd fln.,:ol' whilt> k('('ping in 
mind ('x])(:'('l('(1 Yarid:ll ('har::ctl'ris­
ti('s. 'Yll('l1 Yoriptips \I' I' I'l' JIHlgt'd 
to be' ('ali ng 1'i Pt' llIP)' \\'('1'(' mlhl'1' 
ot [hI' ]wcrillniu<f oj' 11In( s[uge, and 
ill thp ('ns~ of 111(';;,t Yt1ril't i('s,<'l1 pnhh' 
of Iwing h1'1(1 ('oJ1::;idl'rah1y ]ong('l' in 
storng("lH'fol'P ])('('oll1ing ullll1n.rk('l­
llllh'.' Applt's in tllis stug(' \\'1'1'(' fil'111 
in [('xtm'p, ,iuicy, nol Sli1J'cl.l)', and 
('0])8i<1[,1'l'<1 (lPsirnlJk for ('llt Lng rnw 
In' th08(, who d() llO t jJl'pf(,1' it soft 
nit'IlO\l' fruil, ,rht'll ('lnssl'd as O\'l'I'­

ript' lll(' [mit ,,'as ju;;t past tIll' h('st 
stagl' 1'0], lllarkeling, :-:'\l('!t (11)]>h'8
'WI'(' llOt ])(,(,l'ssllril\' too ripp for 
PIll ing tlS {h('y ('tUlll' fro111 5( Ol'llgl' 
hut thpy tc'ndl'd to \)P(,OJ1ll' soft and 
lll<'ah' ~dlhill it cia,' or two nftp!, 
l'('uHj,'n1 to (h(' ,0° F, room. At 
('Hell inspl'('liOIl tIl(' nppll's "'PI'p 

('lnssl'cl as illdi(,flll'd hy tht' Pl'('SSlll'l' 
[('st('l' as hard, finn, fil'Hl-1'ipp, rijll' , 
01' oY(,l'rip(' ill n('(,Ol'dnll('p ,,"ith t,h(' 
l('nIlS WH'd in "C ~, :-;tlwdurds 101.' 

App](':;" G and u:; <I(:,"p]o]>('d by H.al­
1(']' Lutz :tnd ~lnlllsOll . to Ill'S('nll(' 
lll(: fll'lll;leSS OJ' ('ollsist('lU'Y of (Jll' 

f1<-511. 

Results 

Tht' (1t'lnik([ datil hy \,il!'idi~'s 
from \1,11 tbt' tpsts m'l' shown III 

(:lh1(,s la to ~~ of (11(' llm)(-mlix, lllld 

aV(,l'I),O'(' valu('s for seyeral SE'asons 
in tabIl's 1 to ] 0 of the bullptin, 

Firmmess and Market Quality 

In. O'('ul'1'nl it will h(' st'ell that. 
firnl1l(~s at ha!'v('st clift'el'ed from 
spaSOll to season with thl' same 
,'ari(,(y, and (Ilt' fruit also difJ'ered 
hy sl'lisoll and YOTiet~· .infirmlless 
,,:11('11 j lldg('d (0 1)(' rip('. Or on'l'l'ipc, 

Th(' D('li('iolls app1t's 1ll 1940 Wt'l'C 

fil'l11l'l' and wpre pick('el ('adier than 
in tIl(' oth('1' thr('(' s('aSOl1S (tahlc 13, 
n.PPt'ntlix), as thl'~- hn.d colo1'Pd pre­
matlln'h' on thl' trPl'S and ita,d begun 
to ([1'01), Hc'('('ssilating .hm·.nst on 
S('ptl'll1ll('l' 11. At tillS tlll1(' [he 
npplps tl'sit'd 17.9 pOl1l~ds. In 1942, 
how(',"('l', [11<, SO,]11(' n1.I'IPly wn.s 110,1'­
Y('stt'([ on Sl'p('mlwl' Lj alJd tt'stt'd 
only 14.9 POllIlC]::;, . 

thc' aWl'ag<' IirHll1(,8" of [Itt' ])('11­
('ious applt's for all Sl'aSOl1S wltt'n 
hnn'('stpd was] 0.1 pounds, \\"1Lt'Jl 
nLipd as pnting J'ipt' ill stol'ag(' 1"1.:3, 
a loss of' OJlh' 1.R pOUIl<ls, alld wlI('1l 
oYt'rl'ipp 1:3.', poullds, as showll in 
tnhlt' 1. This yuridy nhm SOrll'n~'d. 
1(,,,8 ill storngt' thull tIl<' otil('1' YllI'H'­
tit's :;l udi('(I.' 

,(,h('J'l' ,rus fL '\'ldl'1' Ylll'ialiOll in (lit' 
picking dn.tps of th~' Gol(]Pn.~)('li­
('iolls app1l's tllan of th(' DplICL,OllS, 
hut tlH' difl'(,I'Pl1c(' in Ii I'JI1npss of !lIt' 
app1!'s was l('ss (lahlP ],4, n.PI~(,lldix:). 
Pi('kin?: dn it's rn.llgl'd from ::1,<'])lt'111­
hC'I'~O.ill1\l4:1 (0 Oetol.)('l' 10m ]940 
und P)'('SSI~L'(' t('st;; fl'Or~1 1:,).4 to 1G,G 
ponnds. 'I h!' n,"Pl'flgP ill'mllt:,,:; ,'nlll(' 
oj' lhis\'Hl'it'l" at 1I1I1'\'('st (1111(' \\'n,8 
1!i.~ poullds,' wh('11 l'ntC'd n8 pilting 
l'iJw in stol'ngt' it "'llS ]~.R pounds, 
a loss or ;1.4 [)(lllIHls, tllld \\'hpJ) oYe1'­
rip!' in slorngp J 1,;,) IHllllllls (tabl(' 1). 
(]oldt'll Dt'li!'iolls npp1('s. soflt'IlNl 
11101'(' in stol'ag<' lhnll did D('li('iolls 
HPP[C'S. 

Grimes OO]dl'll npph>s \\'('J'(' har­
Y('sl<'cl at 1H'lll'ly till' sn,nw <la t!' ('neh 

5 O(fiC'bl and ipntati,,(- HlPlhod~.of :tualy;;j,.; of til<' A:.;,;o('iatioll of OfJidal Agl'icultuml 

CIlPmbts, l' ,-, I) t \ I' I 1<1 :\n'(g '\dll1.n C'nitl-d Killips Ktanclards for ;\ppll'';. • ,~. l'p.: gr., I'm. aT "'," 

l!l pp. 1051. I' I) " " l'I'IPM:liI'SS"II' , 'I'{' "f 1,1' I ("I'" ) :\1 '11)(1 ;\1.\J.I,l";O.\' ~•• '1'1l1~ RI.;r••\II()" (). , q, , ..
• ,AI,]. " ••, " ., ' I •• '.. .,' '\ (". r -I) 1)1) I q,ll

'ro IUl'l<;SEt't' (Wb)At'Tl';Il:\-U!lO\\;\ .\ 1'I'I,g". r, 1'\. J)Pjlt. ; gr. II. ,) I, • -- jJJl. . , 
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war (tablE' 15, appendi.\:)., In 2 ,'aril'ty softC'lll'd mon' in rippnillg 
)TearS the fu'mncss was practically thun am- of the other yaripties 
the same (16.3 and 16.5 ponnds) studied, . l'xc{'pt immature Y('UOW 

•whereas in the third war this yalue 
was 18.2 pounds. TIle a,-e1'nge firm­
ness rLt han-est was sli(rhth- hidH'l' 
than for Dl'liciollS and Golciel1 Deli­
cious (tablc 1'. Thc amount of 
softening in storagl' un til cating 
ripe or oYC'rripe was about the same 
as for Dl'liciollS. Grimes GOl<1(,l1 
appll's did not ripl'll in storagl' to 
attain the flavor or color of the­
orchurd chccks that "-('1'(' ripenpcl 
D,t 70 0 F. imm('diatpl\- afte-l' halTl'st. 
The charactpristi(' color of the YUl'i­
ety d(\Yrloped fairly wPIl aftpl' a 
month in storagp. but ",lH'n stOl'pd 
longer than this thp color thn t 
de'':-l'lopl'd on ripPlling was a mot th·d 
gree-uish y('llow. 

• 

,Jonathan apple's \\'('re also luu'­
vestcd close- to thl' sanll' dnll' ptwh 
year (table- 16. appl'll<li.;;:). Tllt' 
firmnl'ss at hm'w:;t nll'il'd from 1·1.4 
to 10.:3 pounds. '1'11t' a\'pmgl' firm­
11e:;5 at hal'ni'\t for this Yllril'ty Wll'; 
thl' lowl'st of all the \'tli'll't 1\':; 
stucli('cl, \\'hpl'('uS tllp ll\'l'ru~(' loss 
in fil'm]l('s:; ,,,hpll tll(' npph:s \\'I'l'l' 

puting rilW in storllgp "'[lS :L:3 pounds 
(tnH(' ] I. 

RODW B('auty upplt·s Wt'rt' hu.1'­
vcstl'cl October :2;3 and tpstl'd ] ri.!) 
pounds the first season wlll'l't'as 
during the lWXt two s('asons thl'Y 
W('I'l' hnl'\'pstl'cl on Oeto\)('1' S anu 
tl'stC'd 10.1 n.nd 1U.~ ]101111ds itllhll' 
] 7. l1pppndixL '1'h(' lWPl'Ugl' lirm­
n('ss iLt IHllTt'sL was If;.:~ pounc[s 
and the aYl'ragl' loss ill fil'lnllPSS in 
stOl'llgl' ulltil jlHlgl'd {'tHing ripp wns 
:Lo pound:;. This loss was grpatt.'l' 
than for Drliciolls, Gold('ll Dl'li­
rious, Grinlt's Cioldl'll. or .Tollntlltlll. 
which WHS to 1Il' l'x)H'ctl,d h('C'l1us(' of 
greu,tl'l' fU'llll1C'SS ut tinw of Illll'\'('St. 

• 
':;Uwnmn tlppll's J'llllgl'd from 1n.o 

to 19:2 pounds in ill'llllll'SS nt 11a1'­
Y('st i'\,nd [wl'l'ltgl'd 17.4 pOllnds, 
which yo.1u(' was slightly h,ss thun 
for tJw ROl1ll' BNUll'· yaj'jptv (tnhh, 
I and t111>1" 18, UIJPpudixj .. TIll' 
loss in JiI'IllIWSS ill st orugl' dUl'ing 
ripening was 4.7 pounds. This 

Xpwtowns (tahle- 11. 
Appll's of tho 'IYiuc'sap va,ril'ty 

W(,l'l' studil'd onh- 2 Sl'tlSOllS. They 
W('I'(' pickrd on ()ctolwl' 22 in 1942 
and Oc[o1>rr 15 th(' ul'xt ',('ar and 
the- fi1'l11l1l'sS .-alm's w('rc '16.8 and 
21.1. r('sp('ctiwly HabIt' 10, apppn­
elixl. a'-l'ruging 1S.9 pounds (tahle 
1 l. II11r11 tIlt' apples b('eame eating 
ripe' afte-l' .j months in storag<', they 
hud soft l'Ilr([ to t1ll aycrug(' of 14.4 
pounds, a loss of 4,:'5 pOllllCls. 

~lat\ln' Ypllow Xl'wtOWl1 apples 
Wl'rt' halTl'stpd on Oetobpl' 8, Ill, 
aud :2fl during th(' :~-:\'l'H1' stud~-, and 
firml1Pss at halT('st ,,"as 17.7, 16.1, 
and UL4 pOllnds. l'es)ll'ctiwIy (table 
20, appendix). aVPl'ngillg 17.7 
pounds. Fil'mnl'ss of t11('s(' apples 
Whe'll patill~ ripp in stornge' avprnged 
L'i,[J ponl1(is, a loss of only 2.7 
T)(Hlll(ls (t.lhll' 11. 

lmmat UJ'l' Yt'llow X (,,,,tOWll ap­
pIt's lUll'Y!'st('(1 in S!'j1!t'mb('l' [('stN[ 
20,1 pounds ill Iirllllll'SS t\\'o SPtlsons 
It abI(' 21. apPpllclix). \Y1H'H:i mlg('d 
Ntting" rip!'. although tbl' qllnEty 
wns gl'Jl('['ully POOl', tlll'St' npplrs had 
soft!'ul'd to 1 (L'i and 14.0 pounds 
aftl'r hayiJw 1>('('U in stOl'U<r(, 5 to II 
months.. rl~ll' nyprngt' los; in fi1'm­
Hl'SS <luring thi" p'l'l'iod was ':5.2 
potl1)(1" (ttl 1>1" 1). 

York Impp)'inl applps nl1'iC'd from 
1S,:3 to 2U) pouuds iu firmness at 
hlll'Yl'st lwd from ] ;j.:l to 18.8 
pOllnds whpil (lltting rip!' in storage­
(mbh' ~~. n,PPl'1Hlix l. TIll'.'" ripPIll'd 
ill :31 0 F. ;~t()mg(' in 4 to 4.5 months 
tLnd lost ttll It\'-pmgl' of 2.2 pounds 
in lirIl1llP:;" lttthlC' I). 

Thl' d:1tn, for iirnlJ1Pss of ull 
YUl'it'tiC's ttt the' monthly sampling 
IH'rio([s nn' llYl'rngl'd for UH' clill'l'l'­
PlIt ,'('ttl·s thl''- \\'('1'(' studil'd and an' 
:;!JO\\"U in figlil'l' 1. Thi;;; figul't, n,nd 
tnhIt's. 1 tuid 2 i]1(1il'0,t(' tllP pl'riod 
,,"llt'n tIll' apph's ,,"pre' rip\' n,nd OH'l'­
ripp 1>0111 in continnous sloragl' at 
;n~' F. llnd aft(·], lhc'y had l'll)PIl('(l 
ttt 70" for 1 w('l'k oftp!.' storagl'. 
\l1wl1 Pllting ripe jJl storng<' ill(' 
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LOSS OF FIRMNESS AND RIPENING 
OF APPLES DURING STORAGE • 

LBS. PRESSURE--- ~ 11 
- DUecl from sioroge (31 D F) GOLDEN 


20 DEL!CIOUL .. DE LI CIOUS __----', 

j 


, l
---O~...jl , 

-j a , 
10 

GRIMES GOLDEN '1 JONATHAN 
20 1---------..~ .. --~ j! 

15 ----------j 
a -; 

10 

STAYMAN 
20 1-______-"___ ------1 \----- "~---"----~--------o 

15 
aa , R 

t----~--t---'--~.. __ .............f .. - - - - - - - • -;---- ­
'--_~__ o____ ~ 

YELLOW NEWTOWN • 
--_.. (MATURE)- .. 

YELLOW NEWTOWN -; YORK IMPERIAL
(IMMATURE)20 

.. _­ R a 
-;----- ­15 

10 - ... ~~ ----.-- - - ;.~- •• -+-.~~ 1-------.--~--------.. ~-------....-....---.- .' ...--'- _... 

o 4 o 4 8 
MONTHS IN STORAGE 

FWlYRE I.-The avernge firmness of specified varieties as determined at monthly 

interyals when removed from storn,~e [Lt 310 F. and [Lfter holding each removed 

lot l week at 70° is shown; also time when apples became ripe and overripe is 

indicated. 


average firmness of these apples age firmness of all varieties wh8n. 
ranged from 12,4 to 17.2 pounds, overripe was only- about 1.3 pounds 
the softest being Jonatban fl,nd the less than when they were judged as 
firmest York Impel·jul. The iwer- euting ripe. The time lapse before 
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TABLE 1.-Thefirmness of apples when harvested and when ripe and overripe in contimlOWl 
storage at 31° F., by varieties 

• When ripe in stomge When o.erripe in storage 

Firmness Firmness FirmnessVariety at ;\fonths !,'_______! ;\fonths !___..,--___
har.est 

st~~ge Ion. 1 Loss st~~ge On Loss
remo.al remo.al 

------------J----I----,---------------
Pounds ].,"'urnber Pounds POd.nds ;"-lLrnber POlLnds PoundsDelicious___________________________ __ 

16.1 3.0 14_3 1.S 7.0 13.7 2.4Golden Delicious _____________________ 16.2 2_0 12. 8 3.4 3.0 11.5 4.7Grimes Golden _____________________ _ 17.0 1.0 15.4 1.6 2.0 13.1 3.9J onathan_______________________•____ _ 15.7 3.0 12.4 3.3 5.0 11.6 4.1Rome BClIuty _______________________ _ 18.3 2.0 14.7 3.6 4.0 12.3 6,0 
17.4 3.0 12. 7 4.7 6.0 11.4 6.0 
18.9 5.0 14.4 4.5 8.0 12.9 6.0 

Yellow NewtOlm: ; 

~~~~iii-e~==:=:::--==::==:=:=:==:: ~: ~ ~g i~:~ ! ~: ~ ~:g ig U 
&~r~~~==========:===:==::=::=:===:l 
York ImperiaL ______________________ : 19.4 4.0 , 17.2 \ 2. 2 7.0 16,1\ 3.1 

Amage all varieties...--------r-l7.7r=:=I~;==I==-ru== 
the different varieties became eating 
ripe in stora~e varied from 1 to 5 
months (eXCluding the immature 
Yellow Newtown variety which 
never became DOl'mall:r ripe (table 
1). Arranged in order of increasing 
time required to ripen: the YUl'ieties 
are: Grimes Golden, 1 month; 
Golden Delicious and Rome Beauty,.2 months; Delicious, Jonathan, and 
Stayman, 3 mouths; Yellow New­
town (mature) and York Imperial, 
4 months; anci Winesap, 5 months. 
The time in storage before the 
different varieties became overripe 
variecl from 2 to 8 m.onths. 

The time at which apples should 
be removed from storage to insure a 
week's life at 70° F. is an important 
practical consideration. The stor­
age limits and the firmness measure­
ments for each variety studied are 
shown in figure 1 and table 2. The 
varieties can be classed into groups 
as follows: Golden Delieious1 

Grinles Golden, aud Rome BeautYI 
which had a life of 1 mouth in 
storage and 1 w'cek at u. temperature 
of 70\ and. which developed over­
ripeness after 2 months iu storage 
and 1 week at 70°; Stay-man and 
Delicious, 2 months in storage aud 

TABLE 2.-Tlte firmness of eatin{i ripe and overripe apples after a given storage period at 
31° F. plllS an extra week at 70° by varieties 

Eating ripe 

Firmness alter being ill 
storage at 31° F. 

Varlet,' ;\lontlts / ___-,-__--,-___ 

in Istorage Plus 7 
Ilt 31° On extra 

at 
----------1---- removal I-==-- dtljJo 

Number Pound. Pounds PoundsDellcious_________________ , 
Golden Dellclous _________ _ 
Grimes Golden ___________ • 
Jonathan________________ •• 
Rome Beauty___________ __ 
stnyman _________..__•____ 
Wlnesap______•_______..__ • 
Yellow Newto,m: 

• lIlature______________ ...
Immature________ ... ,) 

York ImperlaL. _________._: 

2.0 14.3 1.8 12.2 
1.0 13.7 2.5 11.3 
1.0 15.4 1.6 11,3 
1.0 15.3 .4 10.9 
1.0 17.7 1,0 12.7 
2.0 13.8 3,6 10.·1 
3.0 

2.0 I
3.0 

15.·j 

16.11
15.3 

3.5 

1.6
5.4 

13.6 

15.3
14.9 

2.0 17.2 , 2.2 , 15.6 

Overripe 

Firmness after being in 
storage at 31° 1? 

1 Montbs 1___-,-__---,___ 

instorage 
at 31° On 

___ removal 

Number POlLnd. 
3.0 l4.3 
2.0 ]2.8 
2.0 13.1 
3.0 12.4 
2.0 H.7 
~.O ]2.7 
5.0 14. -1 

~.O H.9
6.0 __________ 
5.0 I Ii. 2 

Plus 7 
extra -==-- daro~at 

Pounds Pound. 
1_8 12. 9 
3.4 11.3 
3.9 11.3 
3.2 10.8 
1\.11 12.11 
4.7 10.5 
4.5 12.9 

2.8 14.3 
..________________ __ 

2.2 __________ 

Aver9g0allvarletles-j==1~'==;l2:8I==I-----UOl==----u:t 
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overripelless alter 3 months; York 
Imperial, Yellow Newtown (maturc) 
2 months in stomgc nud o\-el'­
ripeness nlter 5 months of storage. 
Immature Y cllow X ewtowllS had a 
minimum of 3 months of storage 
life and wcre not oveITipe lmhl 
alter 6 months when helell ,,·cel;: at 
70 0 

• Softcning during the permis­
sible storagc period for each variety 
ranged from 0.4 pound for Jon­
athan to :3.6 pounds for Staymall 
and 5.4 pounds for immatme Ydlow 
X e"'lown, and an'rnged 2.:~ pounds 
for all varieties. ,YIlPn the applps 
had reached a dpgl·PP of firnl1wss 
at whieh they wmild 1>('('onw onl'­
ripe in a wppl{ at 70 0 lhpy a,ypragNl 
about :307 pounds lrss firm than at 
harYC'st. It is of furthpr ill lpn'st 
to notp t.bat applrs 'which ratNI as 
prime after a wrpl;: at 70° anrag('d 
12.8 ponnds in firmnpss fLlld hltl'r 
\"hen ('onsickred owrripp [lftp1" fL 
week at 70 0 tllC'V awraged l~.l 
pounds, a diff('rt'iwp of 'only 0.7 
pouud. 

Carbohydrate Content 

Important rhuractpristics of thl' 
tastp of applps aI'P sw('('tnp5S fLlJ(1 
SOUrlll'SS. In thl' ltpplps gtmlil'd, 
thp sligar alluJvfH'S show an pxln'nw 
(1If1'erl'1}(,(, of sli!!illh- mOrt' lhan 4 
ppl'('t'nt in total sng:lr l)('t\\-(,P11 vari­
ptips ,,-h('ll hfll'n'stt'(1 (tahh' :l). This 
difl'pl"PllC(, ,,"as rt,<l1I('('tl during ~ 
months in storagl' to ahont :3 lwr­
cpnt. Th<, Pl'Op01'l ion of ]"t'dlIeing 
slIgars und SlIel"Os(' \"ttl·it'd bp[ \\"PPII 

vllriPlips. H.('(hH'ing sugar llypragpd 
1 ()\n'st (hrollglJollt t hl' ;;tm'agp spa­
sons ill t hI' (1l'imp8 UolclC'll n:nd im­
matlll"(' Ypllow X('wtO\\"1l applps ll,nd 
was thp higlH'sl in Gnldl'll ])p!ieious. 
'I'll!' S\1('r~ls(, contpnt of (irinH's 
Golclt'll ,,-ns thp highl'st of till Y!ll'i­

. 1 . h ' . 1etI('s, lWXt. llg ('st In ~lnyman, ltnt 
It'llst in lril1P8lLp. Tlwl'l' was a 
trend in most \-fLl"iplil's loward all 
in(TPIlSr in l'pducing sllgnrs dming 
ripC'ning and an in('!"Pitsp in SI1(,1"08(, 

for lllC' IlrsL 01' S('('ol1d month of 
storn.gl' foll 0 \\"('(1 by n. dpc'I'pasl'. In 
the lots of fruit thaL \\"('n' trfUlS­

10 

felTt'cl from storage to room tt'mprl"­
ahll'p of 70° F. tlwre was, in gellC'ral, 
all increasp in sugar dUl"illg this 
ripC'uing period in the fIrst 2 or 3 • 
lots transfplTt'cI; but later lots, fLS 
til(' storagE' season ad,-al1cC'cl, tpnclecl 
to 10sp sugar after being trn.J1sfcl"l"C'CL 
In gPllPrul, thl' GolclC'u Delirious 
alld Sta~l.nfLn wC're highest in total 
sugar; tlIp Dt'lieiolls Yaridy was 
next high('st; thr 'Yil1<'sap fLne! im­
matul"t"YPI!o,,- Xewtowll wpre lo\\"­
('st. Total sugars in the Grimes 
OoldC'l1 and ,TOl1fLthan vfLl'ipties when 
ripC'llPCI in 70 0 tpmpl'l'fLturp a1'tpl" n. 
l)('riod in storage wt'rC' ddinitely 
higllPr than WlWll l"ipel1rd ill con­
tinuous storagp; in tIlt' other yaric­
tips tllesp difl'erpnct's wpre usually 
slight and in SOUll' instfLncC's thos'(, 
ril)(,llPd in 70 0 contained somr\\"hl1t 
Ipss sllgllr than those ripPllC'd in 
storngt'. 

Stu.rcll was cldt'rmiut'd during 
two spasons. Tilt' amounts found 
Wl'1't', of courst', higher in tll(' llPwly 
haITl'sted a.pples. '"!trying from less 
than 1 perccnt to a litlh' morr thfLn • 
:~ pt'l"(,pnt. TllP York 1m pprial und 
Delicious vH.ril'ti('s hfLd the larg('st 
amount. Sta1'('h disfLPlwared rather 
ra jliclly fLncl most yn,ril'tips aft('r 2 
months in storag(' had little more 
tlw.n a tracl'. 'This d(,C'l"('asp in 
stnrch prohably acC'ounted for the 
parly inerpase in sucrose alrt'lldy 
not('(1. 

Juice Volume 

Tll thp Dplieiou;;, Golden DC'­
liriolls, l{(llll<' BPflll ty, :\ [at nrc Y d­
lo\\" .:\ I'wtOWll, Iwd York hUIWrllll 
Yllril'li!';:; thp ('xlmclahh' juicp Yol­
lIlllP itH'n'llsed d min<r the' Ilrst 
month of st()['[lg(' (tt~)l(' 4). In 
l11(' Dl'licioll::-l Ylti'jpt y this inerpas(' 
('xtpn<le'(l to tilt' thIrd month !1nd 
from th(']"(' Oil l'('ll1ainNl upn.rly stn.ble 
to lht' ('!lei of til(' t('sLs (7 niol1 ths). 
Th(' YOIllllW in the olll('r YfL('ipties 
tenc\rd to ([('creast' in slorage from 
thp hC'ginning. Till' vf~rictips that. 
tp11<1('([ to hecome lllPaly itS tllC'Y 
l'iPPIWtl dl'cl"('asvd in juice voluuw 
bpcallse lhe fruit cells separated 
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TABLE 3.-A.llerage sligar content of ap7Jles determined at specified periods of storage at 
;31° F., by varieties, average of 2 to .1 years 

------------..:--=----..--:~-..::.....--=--~.::.......-----.~-----

1 Percentage sugar content• '-arietyand months in 
storage 'R,'du~· ; 

Ing Sucrose Total 
:;;ugar! -------_._---_.~--

De!1c1ous: j Percent Perunt Percelll 
At haITest •.. .1 '.Im 2.42 10.0;­
1 month.•._. ........... ..82 2. .1 H1-5:!
2.months_____ 
3 months. __ •• ____ .. 
"months...... 
5 months•.• __ 
6 months...... 

j months.••••. 


Golden DeJiciou.": 

At haITes! _ __ 
1 month •••... 
2 months.... _. 
3:ru,mths .. __ .. ~ 
-I months.... __ 
.; months' __ __ 
6 monthsl •.. 

Grimes Gol<!en: 
_-I. t haryest _.. 
1 month. __ ... 
2 months.... . 
3 months.... . 
-I months '._ .. 

Jonathan: 
Atharvest • 
1 month. _. 
2 months.•.. 
3 months.... 
.j months ....• 
.Ii month$~ ,~ 
Hmonilis. 

Romp B"auty;
At hun'pst . 
1 month ....• 2 months. _" 
'I months. 
..; month~~ .. 
5 month~ .. _ 

Stayman:
,\t harYl's! • 
1 month.... 
2months..••. 

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

H..5Fi 2.00 1l.4tl 
K.71 2. Ti' 11.5-1 
9.31 2.55 11.~9 
9.;3 2.20 It.93 

10.39 1. .0 12.09 
9.26 L30 Ill. 56 

9.3!! 3.0-1 12.43 
(1.31l 3.39 12.11!1 
9.;~'l 3. :19 12. ;·1 
11.2·1 3.17 12.41 
9';,0 3.10 12.flll 
9.9H 3..\0 1;1.3tl 

Hl.iif1 2,7·1 13.24 

fi.3-1 3.~='7 9.91 
6. ;'"jf): 4. ;hI 11.0, 
n.,~ 4.7fi 11.5n 
n.!K1 -J.as 1I.~ 
'SJ 3.111 11. ~4 

10.5;­
11.32 
11.32 
11.44 
11.3, 
11. 21 
11.44 

i.fifi 
7.m 
SHl 
;.1)11 
t. ~n 
"fifi 

1117 
12,:1/i 
1~:?1 

I Results from 1 y<,:lr (JIlly. 

l'n.th('l' thn,ll l'Uph!l'pd lIIHlpl' prpt'­
snrC'. LittI!" or no diminution in 
t1l(' .',-i('leI of juicl' wns ('yidpnt in 
til(' Dplieious, .Tonllthn.ll. and Yo!'k 
Imp('rial (1,n([ possibly thp ,,\Yinp::;up 
"ari!"ti!'s w11i('h did not \)(,(,0111£' 

IDe'ul)'. In gPIH'l'ul, till' grpn.(pf't 
,olump of juice' wns lIbtl1ill('(l f!'Om 
thl' Delicious, ,,\Yinpsl),p..Jollntll1l.ll. 
Y ('llow X (·wtOWl!. nnd YOI'k J111­
p(,J'inl ,nrip[ ie's. H.OlllP Bl'ltlll:v­
l'atl'd tIl(' low('st. 

Titratable Acidity 

Titralah1p nC'idil\', C(ll(,lIlal.('(1 ns 
.1alic ucid in tIl(' 'pxpr('ss('<i j uie!', 

shows cOl1si<i('rnb)P ynriation b(·­
(\\,('('11 YariC'tips ns \\"('11 ns \\"ithill 
Yal'ieties from year to Y('UI'. \'o.l'i('-

Percentage sugar content 

Variety and months in 
Etorage 

Stayman-Contfnu~d
3months.• __ • 

4 month,_ .... 

.5 month,•• ' .. 
nmonth!:' 1__ 

-; months '._ 
Winp5ap: 

At har\"pst • 
1 month","," 
2 months. _0" 

3 months"."O. 
-I months.. __ . 

;. months. _ .. _.. 

Ij months.... 

,mouths 

"mouths. .. 

y"lIO\\·;-';pwlownwlatIlTt·,; 
.tt hurv"'t • 
~ mouth ... 
2mou(hs.• 
;1 months•.. 

-I months .. 

5 months 

timouths 
7 month~ _ 

Y"l1ow :-;I'wtnwIl 'il1!l1!a­
2.95 11.10 

tUff": 
At h:lrVl'st 
1 month 
2 months 

2.1~'l 
2.3!j 
2.72 

7.95 
S. HI 
9.-19 

:I months. 
4 months 
5 months 
timonth, 

:!.~S 
2.31 
2.2.1 
2.119 

!J.S; 
9.H 
n. -Ill 
S.OI 

7 mnIlth~ 
York Iml"'ru!' 

1.!rJ 9.38 

At h:lrV('5t . 
1 ml)nth ..... 

9.05 
10.69 

:! rnonth~" 
3 llwnth, .• 
.{ lnonth.. 
rimollth~ 
fjmnnlh:-; 

10.99 
i1.15 
lL4r. 
11. ,;J 
11. 41l 

tal clifI('I'('l}('p is ('sppr'iull.,' noti('('­
ahll' lwtW(,Pll (11(' Dpli('iolls. which 
was ill(' low('st. and thl' .Jonathan, 
\\"l1i('h wns llH' high('st. in n.ridit,­
of tile> "aridjp::; ::;tmlit'd (tftbh, ;). 
Although tllp n.YP!'ug(' sllgn.r ('011­
tpn t ol~ til(' hm Ylll:i C't ips . is pmc­
([('nIh' (h(' sanw. tllP ]0'" m,idit" of 
(II(' t)(·)jciolls ll(,COlll1 is for its s,,'rC't 
(nstp ns ('omparp(l with til(' tart, 
spicy ttlS("l' of tbl' mor(' ul'id JoniL­
thn,n Yill'ipl\-. Aftpr:~ to 4 months 
of SlOrtLg£', . Dp]iC'iolis and \Vil1l'sap 
Yllri('ti('s lost til(' ]pusl ilC'id during 
I'i l)('ning ",hp!'cas Golclrn Drlicious 
lost tht' most. In most instn.llc('S, 
till' npples wb('n rip('!wd at/0° F. 
IolJowing stOl'l1gP ,,'('1"(' slightl), Il'ss 
!l.cHI thn.ll ",la'l! l'ippllpd at ;31 0. 

All dil!,pl'('lIc('S W('J'(' t'iliglti, ho\\"('\"('1". 

Redur·· 
ing Sucrose Total 

sugar 

Percent Puce III : Percent 
S.6,~ -1.22' 12.00
•. r,~ 3. ,{: 11.42 
9.09 4.2:1; 13.32 
II. ,2 3.96. 12.flS 
~.~4 3.-10, 12.24 

8.23 2.39 : 10.62 
".5.3 2.31 10.1>4 
8.S1 2.12 10.9:! 
S.'i7 1.82 : 10.fi9 
9.10 1.65 10••5 
9.25 1.61l 10.m 
9.10 1.56 10.60 
!US 1. fit lO.fi9 
V.fill 1. 24 10.84 

3.31 10.55 
3.01 11.15 
3.00 , 11,42 
3.'S 11. 20 
:1.S-i n.5..'i 
:J.·13 ll.41 
3.09 Il.13 
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TABLE 4.-Yolmlle of j1licc per 100 grn. of HSS1l6 of different varieties of apples at monthly 
intervals during storage at 81° F., averages of 2 to -* years 

;\lonths lu storage 
Variety --~~--~~--~~--~-.o 1 234 6 7 

--------------,------------------------
MI. MI. MI. MI. lIll. MI. MI. 

Delicious........................ " .. _.• __ . ; ~J: 3 4i.8 50.3 

Golden Dellclous •• __ ... _... . ... ..... .••.•. 
Grimes Golden ______• .................... 
Jonathan ____________...................... 
Rome Beauty________.. ..... 

< 

Stayman~~ _____ ~_~_ .. _~~~ _____ . 
Winesap...__ •______ .... -- i 
Yellow ;:\ewtown (mature) __ ..... ..... 
Yello\\' Newtown (immature) ....... I 
York ImperiaL.............. . ...... __ 1 


Solids-Acids Ratio 

45.5 
49.2 
~~ ~) I 
M " 

5·1. ; t 
GO. S 
49.2 
<16.4 
a9.5 

Solids-aciel rn,tio, which is based 
on the relation of the soluble solids 
content determined bv the Brix: 
hydrometer (table 6) 'to th!' acid 
content of the juict:' vn,ried largely 
with lhe acidity of tll(' eliif!'i'!'llt 
lots. In mos t vuridi('s, the ave rn.gt:' 
mtio of soluh1t:' solids to acidity 
inrr!'asNl during storn.gt:' (tn.hk 7). 
III the CftSe of tht:' Delicious, .Jona­
thall, and Stn.y·mn.1l vari!'ti('s, tll(' 
ratio bt:'gn.n to decr!'ase clmiug the 
last month of storage. The ratio 
wn.s r!'latively high in those Yarit:'ti('s 
such as Ddicious n.nd Golden De­
licious which were 10'" in acidity 
and 10\\' in the ,Jolln.tban Yn.ri!'tY 
which gn.ve n. high a('id titrn.tioll. 
The av!'rage acidity of the im­
mature Yellow X ewtown apples was 
slightly 1!'5s tha,n thn,t of th!' mn.ture 
Yello,,· X !'wtown wh!'reas lhl' Brix 
rel1ding for solllhlp solids of th!' 
form('l' was consid(ll'fihly 1('ss. Th!' 

TA:.lLE 5.-Aridity (as malic) of different zmrietie;5 of apples eletermined (It harvest and at 
monthly intNv(lls eluring storage at 31° F., al'crngcs oJ:2 or 3 yenrs' results 

Yuriety 

---_.--- ­ ---~~ 

Dellcious..__ ~ ~ ...• "". 
Golden Dellclous ••• __ 
Grimes Golden .. _", .... 
Jonathan .... __ ... ~ ••< 

Rome Beauty........ 
Stnyman...._. __ .. ~. ~. 

< 

Winesap ________ . < ~ .. .... __ .. 

YelloW" Nnwtown (mutun') .. .. 
Yellow-Newtowll (immntttre) 
York ImperlaL ...... <._ .. 

48.4 39.6 
48.9 38.9 
4i.6 48.2 
35.4 29.S 
4.5. S 45.~ i 
5.1.4 f 52.2 . 
54.5 . 44.5 ' 
4:1.6 44.0< 

47..1 45.5 : 

resulting ratio was slightly higher 
for the mn.tlU'e apples. 

Specific Gravity 

The juice show!'d no consistent 
Yarin-tions in specific gravity within 
vari!'ties elUTing storage, but the 
anragr values for vari!'tirs did 
vary. ~ Th(' high!'st approximate 
averagr value was found in the 
juice of the Gold!'l1 Delicious vari­
d,· and ilw low!'st in the immature 
Yellow ::\ ewto''\'"}1 as shown in the. 
following tn.bulation: 

Yorie!y 

Delicioug.... __ ........ __ ._ .... . 
Oolden ])l~lieiotls .. _____ ~ .. ~ 

Specific
gravity 

1. 054 
1. 060 

(himes Ooldl'JL~ _____ ~___ -_.,.,,-_~ ..... _ 1. 052 
.[ollllthnn............... . 1. OllO 
HOll1~ Reamy .. 1.053 
~taymatL_._ .... '"._ .. _" _~ 1.0.18 
Winesap..... ........ . _.. 1.056 
YrHo\\' ;:\rwtowll {mown" . ~ 1.049 
Y('lIow :\"tlWLOWll (immalurp"~__ _. _> 1. O4i 
York Imperial. ..... __ .~. ~. < ~ .. __ 1.058_. ...... 

~ronths in storug~ 
.----._-._----------- ­

5o 2 3 

Pcrce"l PercfIlt Percent Pucent Percelli Percent 
0.236 0.219 0.194 0.1.9, 0.162 0.127< 

<_. __ 

49. i 54. i 54.0 54.0 55. i
36.4 ______.. ______________________ __ 

tQ: ~ 1---4S~7·1·--43~ii· ---.j.j~2' ====:=:: 
_1.1 __ ,.. .. ___ N·,.. __ .. _____ .. _____________ _ 

42.9 i 44.5/! ....... __ 1____ • __ · -----... 
5~.! I 49.G 48.S I 4S. ~ 40.1 
4h. 0 I 49.) I 48.-1 I 44. 6 39.9 
44.6! ·12.51 42.2 t 42.9: 39.5 
4.;.3: ~H.tll ·15.3 i 44.2 i 42.5 

.412 .3<15 

.539 .-1-19' 

.800 .i82 

.456 .405 

.502, .491, 

.-li5 .-152 < 

.015 .5i5 

.570 .5-1-1, 

~_.<.509 

.309 

.398 

.itO 

.358 

.-liI 

.-li-l: 

.5:;;1 

.SI9: 

.506 j 

.267 < .202, _______ • 

.409 .. __ .. __ .. __ 

.692 .fj3i< 

.332 ........ ____ 

.404! .303, 

.45-1 .442 

.512 .-too I 

.52): .494 

.40li .391 

.. __ 

.58-1 

..__.384. 


.413 

.4OS 
.405 
.416 
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TABLE 6.-Brn hydrometer values as determined in the juice of different varieties of apples 

at harvest and at monthly intervals during storage at 81° F., averages of 2 to -4 years' 
results 

• I :Months in storage 

. ___________v_a_ri_et_y___________!_~~-0_-~-!--I---I---2--1---3---.--4---;---5---;--6--'---7--
1-----.-----1----.--,-----1.---- ---

Degrees IDegrees Degree} IDegrees IDegrees :Degr~es :Degrees Degrees 
Delicious__ ,_______________________________ 1~. 89 1~. 66 13.41 114.16 I 14.31: 13. ,9 I 14.13 13.64 
Golden DelIcious_____________________ _____ 10.49. 10.69 16.34 16.00. 16.10 , ________._______________ _1
Grimes GOlden_-----------.---------------113.00 14.56 14.21 - _______:________1________ '.-------- _______ _
Jonathan__________________ •_______________ 14.50 15.32 15.20115.09: 15.06 I 14.391 15.23 ______ ._ 
Rome Beauty_____________________________ 14.06 14.26 13.96 14.14I--------i--------:-------- _______ _
Stayman__________________________________ 14.31 15.47 15.75 16.20 16.11 15.83 : ______ • ________ _ 
Winesap___________________________________ 13.88 14.06 14.35 I 14.03 14.05 13.85114.60113.92 
"Lello,\, Newtown (mature) __ ._____________ 14. 30 14.33 15.11 114.821' 14.65 14.59 14. 67 15.201. 

Yellow Ne\\"town (immature) _____________ ! 10.51 11.50 12.60 12.92 12.69 12.66 12.20 12.15 
York Imper[aL.___________________________, 12.65 13.66 14. 51 14.90 14.83 14.70 14. 84 14.80 

I , 

Total Solids which, of course, include sugars 
showed nearly the same relation­

Values for total solids varied ship between varieties as did total 
very little during storage and very sugar. Two exceptions to this 
little,between varieties. However, were the York Imperial, which was 
the highest average values were relatively low in alcohol soluble 
found in the Stayman and the solids and relatively high in total 
lowest 111 the immature Yellow sugar, and immature Yellow New­
Newtowll. variety (table 8). town, which was relatively high in 

alcohol soluble solids and low in 
Alcohol Soluble Solids total sugar.

• Alcohol soluble solids as deter­ Astringency
mined in the tissue of the different 
varieties averaged highest in the The results from determinations 
Golden Delicious and Stayman for astringents (tannin and non­
varieties and lowest in the Yellow tannin) were so extremely variable 
Newtown (immature) and YorkIm­ that no definite conclusions or 
perial varieties (table 9). There trends seemed evident. In gen­
was a general tendency toward an eral, total astringents were highest 
increase in alcohol soluble solids in the Stayman and Winesap, 
during storage; Golden Delicious followed by Grimes Golden and 
was an exception, however, as the immature Yellow Newtown. They 
solids III this variety actually de­ were lowest in the York Imperial 
creased. Alcohol soluble solids variet,y. 

TABLE 7.-Solids-acid ratio as determined ;'''/. the juice of different varieties of apples at 
hariJest and at monthly intervals during 8tor::tf1e at 81° F., averages of 2 to -4 years' results 

Months in storage 

Variety 
o i 1 l 2 6 I,!3!4!51 

------------------------R-,al-i-O Ratio I Ratio IRatio' RlIt~~ l R!!tio -;:;;:, RlI~i~ 
Dellcious______________________________ ._._ 56.·14 64.62/ 74.54 80.18 91.53 lJ •• 41 91.68 61._0 
Go[den Dellc[ous__________________________ O_3~[.·3782 46. 57 35;!1"~~1! r."31..g.51 82.40 ------.- •__--__-_-_--_-_I~-_-_-_-_-_-_-_Grimes Golden ________________________ ... _ 31.08 u .4 1 
Jonatban________________________________ _ 18.91 22.801 22.40! 22.04 24,45 27.05 24.82 i--------Rome Beauty_____________________________ ;n.86 36.59 39.05 42.68 ._. ____ • _______ _ 
Stayman 29.66 32.80 3UO 37.25 ·!l.5·1 .10.20 . _______________ 

• WlnesBp_::::::::::::--::::::::::::::: ::::: 29.39 31. 02 :10.46 L 48 32.04 35.07 35.2J :1:l.ti8 
Yellow Newtowll (muture).__ , ___________ . 2.3.59 25.26 28.10 29.02 30.26 :12.09 33.33 3-1.96 
Yellow Newtown (immutun!)_____________ 18_ 13 21. 41 I 2·[.40 I' 24.05 25.70 31. 7(; 31. 87 34.70
¥orklmper!a[••______ •____________________ 23.[2 27.291 29.2,1 30.35 38.19 35.66 37.36 H.68 

----------------------~--~--~--~~--
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TABLE 8.-Totai solids in d'ifferenl varieties of apples (IS determined at harvest and at 
monthly intervals dl/.ring storage al. 31 0 F., averages of 2 to -4 years 

I :Moutbs in storuge 

__________~_Il._ict_y_________l==0=~I--J--I--2--'1--3~1--4-,1--5--1~-6-,1--7~..• 
~---!---J---t---·---i---i---

D . iPercenl Percent :l::Jerccllt' Percent .Percent I Percent' percellt ' Percent 
cliClons•. ,., ............. _..•••.•.•...•.. , 18.03 10.48117.08 16.58 li.051 16.971 J6.16 17.15
lgoldcn ~l'hc~ons.......................... : 1(.8~ 1~.02 18.29 17.8~ 18.16 \ •••.•••. ,..•....•..••••... 

rlmcs Golden............................ , 16.63 16.64 16.92 16.96 •..••••••••.•........•••1•••••••• 


Jonutlmu................... __ ............ -' 17.07 17.39 17.27 17.13 17.60 I 16.951 Jli.S2!••.•••.. 

~~olllcDcuut)·••.•••.• ____ ...•....• __ . '16.45 16.33 ]6.02 15.73 16.26 I' 16.09 ................. 

ff!'ymuu.......................... "". 18.30 18.47 18.77 IS. 67 1S.80 lS.50 I... • ....!..·· ... · 

'-.mcsa.p.:.................................. 16.39 16.33 16.3:.1: lli.4!1 16.1.1 ]{j.67. J.ti.7>! 1 1Ii.59 

Y.cllow N.ewtowu (~nntnrl·) ............. __ .i J7.20 W.OS ](j.m.; 17.1ll 17.10 10.98' to.931l7.03 

\ello\\' Nc\\:town (lnllnntnrl') ............. : 14.03, J.l.61 14.73' 14.42 14. it 14. n!! : 14. if 14.51 

Yorkllllpcrull............................. ' 17.03 i 17.33 17.48 i J8.06 17.33 \ 17.721 17.28 17.22 


Summary to Part I 
Nine varieties of apples werE' 

stored dming seyeral seasons at 
:31 ° F. At monthly illtprvals sam­
plE'S '\'erE' l'emovE'd 'from sLo1'u,ge fo1' 
insppction and annl \'sis, while sim­
ilar lots wpre lrl1llsf('1TPcl to a room 
Ita"ing a tE'm[wmtuJ'P of 70 0 aud 
held tllPL'e for a WE'pk to dptermine 
the ripening- Chl1llg-l'S OCeUl'L'illg dur­
ing lhis period. Tasle 1111(l prpssme 
LC'sts for l'iPPllPSS, tiss~lPanl1lvses to 
cLeterminpcarbohycll'l1tes l111cl solids, 
and juice tests for Yoiump, pH, 
acidi ty, soluble solids, ancl astrin­
gC'B(',)" ,,'pre made at Pilch transfer 
I1ncL aftpr holding the fruit at 70 0 

• 

The appr02:imatp 111I1XlmUlll sto1'­
age pP1'iocls in which the diJl'el'Pllt 
varidies wen'suitable for consmnp­
lion nJtp1' sLomgp I1t 31° F. (bpfol'e 
they bpCI111W overripe), and the 
maximum ]wl'iods in which they 
eould bc' stored I1t :31 ° I1nd vet allow 
11 llmrketing period of 11 w('0k at 70 0 

before they became overl'1pe are 
sho\\ru in table 10. 

These datiL show that most of the 
I1pples studied, if they I1re to be held 
n.t 70 0 F. for at least 11 week in the 
pl'oeess of ml1L'kptiug after beiuO' in 
cold sLoragp, enn be stored for ;nly 
about one-lml£ the time it would 
require tilE'l1l to ripen in :31 o. 

~['hc flrmness of apples as deter­
111l1lNl by the prpssure Lester at 
haL'vpst and during ripening in stor­
age WiLS recorded. In gellPral the 
G~'inles Golcl?u and Delicious ~Tari. 
etws had softened the least whell 
ripened in stOl'l1gP. These varieties 
wpre followed in order of increasing. 
loss in Ii.rlUness by York Imperial, 
111l1turC Yellow Newto\\'n, Jonathan, 
Golden Delicious, Rome Beauty, 
vVinesap, SLaYlllall, and immatui'e 
YC'llow Kewl·owll. The avprage 
firmness of all varieties w11('11 hal'­
yested \\'as 17.7 po unds j ,,;hPll 1'ipe 
In stOl'n.gc', 14.4 pounds l and ,dlCJl 

TABLI:: g.-Alcohol .~ol able solids ,in di.fJercnt vo,rielies of apples as delerm'ined a.t ha.rvesl 
and at monthly -inlcrl'als during storage at 31 0 1i'., averages oJ 2 to -4 ]JCCLrS 

----------------------~~---------------------------------

, 12. Ii I 12.05 
.Ioullthall........ .. ., la.uo 1·1.2.1 14:2i l4:o11'--ia.si\·'--14:3i·j"'14.-i(I·.:.:::·:: 
Home 11l'Iluty J2.1I2 J3.41 13.a2 ]:i.J3 la.85 i 13.50 ....... ,..... ' .• 
StuymlUl ......... .. H.13 15.12 I Ii. !!:l .l5.fiIl I.'.SI I 15.50 " •.•• 
Winesap... ' •• , . la.J!! 13.82 la.77 13.70 la.02 13.00 la.75 , 13.
Yello\\' N'cwlo\\'n (malm'l') • '. 

\1.• ]a.~~ 14.01 I14. 58 1 H. II ],1.51 1 14.05 i 13.05 la: I
Yollo\\' N'ewLown (lullllnturl'J •• " .. !l.So JO.!l5 IJ.05 11.70 ILiO 11.60 I J1.02 .11.07 
YOrk ImpcrlnL. ............. '._•••• ,., ILOS 13.34 1'.1.18 1·.1.80 14.45 14.22 ................ 

______. ____________~___L__~___ • 

Vadety 

____.~____________ 

Delicious ,.-., .... " ..""" 

Golden .Delicious. ". 

G rimes Golden. __ ... '" .. 


1 
l>Iont:hs In storllg~i 

1 -----------------------------------­
l 0 I 1 2 I 3 i 4 1 5 I (j I 7 

Percent;-;:;;;::; j;Jl'rc:cllt I~~~:~I~I 12.11:\ I 12.72 14.0:1 I Ja.75 IH5\1, 14.3111 14.78 i 15.a7 
'10.00 15.S7 IU.12 15.(;2 15.75 i ... ". , ............... . 


13 00 I J3 40 
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--------------

TABLE lO.-i\Ia:dmum time apples were held at 31° F. before becoming olleT1"ipe in 
storage, and ma:dmll"ln time they could be stored at 31° allowing also an additional week 
at 70° before becoming overripe 

• 


• 


• 


Variety 

Delicious............. 

Golden Delicious ....•..... ,..,....... ..... ... 

Grimes Golden .......... _.... __ ... .......... 

Jonathau................ ,.

RomeBeauty............................. 


York Imperia!.. ............_ .... _...... _____ •. .. __ __ 


oyerripe in storage, 13.1 pounds, 
showing less than a pound difl'erenet' 
in firmness between the ripe and 
overripe pJ'oduct. 

Total sugars tended to increase 
and acidity decrease in all yarietips 
HS they rii;ened in storage. Reduc­
ing sugars tended to incl'Citse elUTing 
storage whereas sucrose increased 
only dll1'ing tilP fil'St 1 or 2 months. 
Starch varied from 1 Lo :3 IwrC'('Jl t 
at halTest and usuallv decreased to 
onlva trace after 2 months. Acidity 
varIed 0'1'('a1.1v b~'twN'n ,'al'iC'tipse " ,
amounting to 0.69 l)(,l'CC'ut in tbe 
Jonathan yarielv. and only 0.18 in 
the Delicious \~'hpn rip"eupd in 
storage. 

In general, the greatest yolu1l1C' 
of juice occurred in t1w ,Yil1Psap, 
Delicious, Jonathan, Ydlow Xe\\'­
town, and York Impprilll variplies 
cllU'ing SlO1'tlg<'; the lowpst "olunlP 
was found ill the Rome Bpautv. 
In varieties that t('nt/pel to bC'coni(, 
mealy as thC'y ripl'IW(l. such us 
Golden Delicious, i"ilaymu;ll, and 
RomC' Beaut.f, tll(' juiet' yolunw de­
creased because the cells st'paraLecl 
rather thU,l1 ruptured under pres­
sure. In every instanc(' th('l'l' was 
a lower voluBl(' of juic(' in applt's 
rated as ripe after a \\'N,I;: at 70° F. 
following storuge at 31°, than in 
tbose that wert' rated '8 ripe lIJ 
continuolls storage. 

PART 2.-CHANGES IN EATING 
QUALITY 

.After the stuely of cllC'111iCtll and 
physical changes in apple's during 

----..~-- ..--~-.

IAt31oF.+lweeltAt :ll' F . I at 70· 

{'p to 7 months,. ........ . ...• ' ep to 3 months. 
'Fp to 3 months...... . . t· Jl to 2 mouths. 

Stayffian............................................ {'pto fimontlK. 
Winesap.•.•..••...•.. __ ................, """'" Cpto X months 
Yello\\' Xl'",town (nmturcwhcll hun'csIcdL . __ .. __ {'p to 7 months.. .' 
Yellow Xewtown (immature whcubnn·ested)... . .... ' .....do 

t"p to2 months.... . 
ep to 5 months... . 
Fpto·lmonths.._.... __ ., .. 

'. __ ..do. __ 

J)o. 
{"p to 3 months. 
r p to 2 months. 
{:p to 3 months. 
ep 105 months. 

Do. 
rp to Gmonths. 
I; p LO 5 months. 

storage as reported in part 1, a 
proj('('t wus Iwgun to investigate in 
gn'ttt('r d(;,tail the ehanges in eating 
qualiiy; and to dt'lermil1e the max­
imum safp lWl'iod thiLt apples can 
he ]l('ld ill stol'nge and ypt allow a 
l'N1S011able I)('riod for distributing 01' 
marketing u.ft('r th('ir 1'(·mova1 from 
storage. 

In'tIll' \\"ork C'o\-('l'('d in part 1 the 
authors arbitrarily determined when 
the diHprPll t vnri(~ti('s of apples wcre 
enting ripe in onl('r to correlate the 
p('riocL req uired for ripcning witb 
chang('s ill finIDlcss, sugar content, 
acidity. and others. B('cause of the 
detail~d \york ilwoh'pd, samplings 
w('r(' made monthly. It was cyident 
that too much ('hang(' in eating or 
cookil~g quality oceurn'd during 
sampllllg intervals as long as .a 
mouth. Tb('1'(' [01'P, in the foUo\\-ing 
stud.,' sampling pel'iods Wl'l'P made 
ttl 2-,\"(,<,k lutt'n'als Wll('ll possible 
n,llel Lh(' tln-rage rntings of 8 judges 
'\'('1'(' uSl'd ill dPlermining rip('uing 
qualilY. Th(' l'ipl'uing l)('riods 1'(' ­

po.rU'd ll(\l'l' do not ah\·a~\·s agree 
with thos!' ginn i11 j)lut 1, but it is 
bplicw(l tbat as Ul('S(' W('1'(' del'in'd 
on a difJ'l'rent bnsis, both n'suHs will 
S('1'\'(' n. llsPful purpose. 

Method of Procedure 

Sl'nn Yltl'idies of apples which 
ine1udpd "siLort,," "111l'dimll," and 
"long k('('])('1'S" \\'('re used in this 
study. Tbt'sP yu.rieties were Deli­
cious, 001<1('11 DPlicious, Grimes 
Oold('I1, .Jol1atlmn, Stn.yman,W"ille­
sap, and York Imperial. During 
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the first season (1944) the varieties 
studied were obtained either from 

, the Plant Industry Station at Belts­
ville, nerd., or from nearby commer­
cial orchards. The approximate 
blooming date for all yarieties was 
May 1. The picking dates corre­
sponded "with the usual commercial 
picking time for earh "ariety. 
Thus, Grimes Golden and Jonu.than 
apples ,\'ere haryested on September 
14 and stored the following day. 
Golden Delicious applt's were picked 
and stored September 23; Delicious, 
September 25; York Inlpel'ial, Octo­
ber 7; Stayman, October 11; and 
Winesap, October 31. 

DUl'ing the second season (1945) 
frost following full bloom destroyed 
most of the crop of apples near 
Beltsville, but a supply of fom 
varieties "'as obtnined near Kear­
neys,-illt', I'·. Ya. These yarieties 
included Golden Delicious and De­
licious w11eh were picked Septem­
ber 20, stored near Kearneysyille 
at 32° 1'., tlwn trucked to Bdts­
yille on Sl'ptembt'r 24 and stored; 
and Starman and York Imperial 
which wert' pirked Octol)l'r Sand 
10, stored 11('ar Kearneysyille nt 
32°, then trucked to Beltsville on 
October 17, and n.gain 5t01"(\(l. 

In 194G Grimes GOltll'll, Jona.than, 
and Delicious apples were llspd. 
The Grimps Golden Yaril't,- was 
obtailwd at Bt'l"l,}"'yillp, yu.., as 
again nOll!' of this Ynripty was 
available at Bpltsvillt'. These 
apples "'pre pi('k('d St'ptpmber 11, 
stored at :300 F. until SPpll'llllH'r 17, 
when they wpre truckpd to Belts­
ville and- storPll. Appl('s of the 
Jonath!1Jl y!tripty we're pickpd at 
Beltsyillp Spptelllbpr 17. and stored 
the following day. Delicious apples 
were picked at B(·lts\-illp on Sep­
tember 18, and slo1'£'d Sept£'llllJ('l' 
20. Staymans we're picked nt'at 
KearneYsvillc' , ,Yo "ra., Oeiohel' 24, 
and stored at BC'ltsville' the fol­
lowing day. 

In 1949, the Grimc's Goldel! \,(1­

riet.r alone was studied. 'flJ('se ap­
ples were obtained from lL com­

mercial orchard near the Beltsville 
station. 

The general procedure on an'iva] 
at the laboratory was to gently 
pour the entire lot of each variety. 
of apples over a long work table 
thus mLwg the contents from each 
original container. All undersized, 
oYersized, or otherwise abnormal 
or inj ured fruits were discarded. 
The required numl)('r of sLandard 
bushel boxes was then simultan­
eously filled by successively select­
ing, at random, fruit.s of the same 
approximate sizes for each box. 
Thus, all the boxes, when filled, 
contained the same proportion of 
the different sizes of apples. The 
boxes were lined, padded, and lidded 
and about one-half pound of COill­

mercial sm'edded oiled paper was 
distributed through each while be­
ing filled. IVhen packed, each lot 
of fruit ,ms stored at 31 ° F. and a 
relatiye humidity of 85 to 90 
percent. 

De'pending on the "ariety and 
condition, a box lot of each variety 
was n'moYcd from storage at ap-. 
proximat.ely 2-week intervals and 
taken directly to the holding Toom 
which had a temperatlll'e of 70° F. 
Samples of 10 apples each were 
taken at random for tasting by a 
panel usnall,r of S judges, (1) 
when the boxes were removed 
from storage and (2) at 3- or 4-day 
intervals '\'bile the boxes were in 
the holding room. At the start of 
the t('sts a box of each variety was 
put directly into the room 11amg 
a temperature of 70°, and also 
samplpd at 3- or 4-day periods. 
These apples an' hpreaHer referred 
to as all orchard check. Sampling 
of each lot in the 70° room was 
discontinued when the apples had 
become overripe or an excessive 
amount of decay had developed, 

Each of the samples of 10 apples, 
after being warmed to room tem­
lwraturc, "was cut into segments of. 
approximately equal size. Sub­
samplesconslituting a segment from 
each apple were made up from these 
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and were given to each judge at ~is 
customary place of work to aVOld 
assembled discussion. A simple 
score sheet, as shown on this page,

• was provided each judge and he was 
asked to check 3 items only; texture. 
taste, and flavor or aroma. Numeri­
cal values were assigned to each 
item on the score sheet, as shown, 
but these values clidnotappear on 
the sheets when the judges Teceived 
them. Changes in the score sheets 
after the fiTI'lt season made some 
c1.ifferences in certain values, but 
practically no change in total 
values. The judges were familiar 
with apple yarieties and were in­
structed to score each sample on the 
basis of varietal characteristics and 
to tn-aid personal varietal prefer­
ences as much as possible. Judges 
were informed as to the yarieties 
they tasted, hut not .a,s to storage 
treatment. It 'will be noted that 
opposite each item uncleI' t.t'xtUl't', 
flavor, and tastt', the numt'rical 
values ·wt're arrangt'cl to reach a 
maximum as the fruit ript'l1t'd to 

• 	 the most dt'si1'able charact('ristic for 
apples in their prime condition for 
eating out of hand or for ('oolting, 
After rraching this ma..,.-imum, the 
valut's decreased to a point beyond 
anv mrasure of usability. Thus 
under "texture" the ,-ulurs in,.. 
creased from "hard" to "firm" to 
"crisp" and then dt'c!'t'used as tbe 
apples bt'came "soft" and "mealy." 
Tustie values \\'e1't' ial'g(>ly a meas~re 
of s,,'eetnt'ss or SOllm('5S n.nd ill ­

cl'ea.st'd from "sta.rchv" to "tart," 
·which rpprt'sented a j)leasant com­
binatiou of acid a.nd sugar, and 
then dec1'(~ased to ttswt'rt" which 
IDclica.tedlow acidity. "Flavor" or 
aroma. was a m('asute of tlU' fullness 
of the desirable volatile, su bstances 
chn,1'l1ctcristic of the vari('ty and 
present when the fruit is "in its 
prime. The judge was free to 
cheek two items if in his judgment 
the characteristic he wanted to 

• 	 record lay between thr terms on llw 
score sheet,. In evaluating the 
scores the values corr('spollding Lo 

33Q208-65---3 

the checked items were added to­
gether to give the total (taste, 
texture, flavor) value . 

A taste-texture-Iia.vor rating of 
65 to 70 represen ted the minimum 
a.cceptable grade in these tests, but 
in the tradE', fruit so rated would 
ordinarily have a somewhat longer 
commercial life than is inclicat,ed 
here. 

Origina.l Score Sheet Used in Sampling
Apples 

J\"rumcrical 
Texture (check one or more): ral1t~ 

Hard (too hard to eatoutof hand)_ 15 
Firm (nearly eating ripe, but too 

hard for most persons) _ ' .. ___ .. _ 25 
Crisp (tender and juicy)_________ 30 
Soft (fuLl,.. ripe, but not o\'erripe)_ 20 
~Iealy (oyerripe).., _____________ 10 

Taste (check one or more):
Starchy" .•• _.• ___ •• ____ • __ ._ 5
Sour__________________________ 10 

Tart (pleasant combination of
acid and sup;arL ______________ 30 

Sweet (low acid). __ _ _ _ _ _ _ _ _ _ _ _ 25 
Fl::t\'or-aro ma: 

Lacking or partially developed... 15Good______________________ .__ 35 
FLat or insipid .• __ _ _________ 20 
StaLe or "off" .• _________ .______ 0 

Rel'ised Score Sheet 
Texture (check one or more) : 

lIard (too hard to eat out of hand)_ 15 
Firm (nearly eating ripe, but too 

hard for most persons). , ___ _ _ __ 215 
Crisp (tender and juicy)_________ 30 
Soft (fully ripe, but not o\'erripe)_ 20 
l\fealy (oyerripe) ._ ~ _____ ._____ 10 

Taste (check one or more):
Starchy. _____________________ 5 
Bour__ . __ • _______ • ___________ 10 

Tart (pleasant combination of
acid and sugnr). __ _ _ ___ _ _ _ _ _ _ 30 

Sweet. __ _ __ __ _ _ _ __ __ _ ____ _ _ _ 25 
Low sugar-Lo,,' ncid. _ . _ _ _ _ _ _ _ _ _ 10 

FLa\'or-a.roma (check one or more) :Lacking_ _ _________________ • __ 15 
Approaching optimum____ •• _____ 35 
Optimulll __ .. _ _ ___ ____ __ ____ ___ 40 
Past optimum•• _____________ • 30 
Insipid _____________ ..• _______ 10 
Sta~_____ • ______ ._____________ 0 

Results 

The rrsuHs of the work of the 
differen t sC'asons (1944-45, 1945-46, 
1946-47, 1949-50) are given in dr­
tail ill apP('l1clix: tables 23 to 38. 
These tablt's give t.he averaged 
values for texture, taste, and flavor, 
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from the ratings by the individual 
judges) together with the total 
values for the different samplings 
tJlJ:oughout the. storage period for 
each yariety. From these tables 
have been de:-termined, in summalT 
form, the ma).-imum time each 
variety remained in usable condi­
tion "while in continuous storage 
(table 11), and the ma).-imum time. 
each could remain in storage and 
yet have a period for markt'ting or 
dish·ibu tion in w11i('h the apples 
would he in acceptabll' eoudition 
(tahle 12). 

Quality Development While in Continuous Storage 

Consideration ,vas L-riwn to the 
deH'lopm('nt of quali t)~ of tIll' difi'er­
ent yaripties whil(' in eontilluouS or 
uninterrnpt('d storagt' at :31 a 1". 
Apples can he hl'1d long past th£'ir 
marketttble storngt' IH'riod and still 
n.ppt'nr mark('([thlp, but it is not 
always ]'('nliz(I(l that sll('ll fruit may 
detel:iorn tt' sl'riously in quality· a fp~y 
hours aft('l' l'pmovnl from storagt'. 
Sueh fruit Can, 11OW(1,·('r. j,p uSl'd 
for limitt'd pnrposps if utilizpd soon 
nftt'r rL'moyal, rnthpl' tllnn nutrkpt!'rl 
in the usual way. 

Table 11 shows the, length of time 
each variety was in continuous stor­
age before" a total rating (tustc­
textllr('-fIa-,or) of nppro).-]J]]utc1y 70 
,,·as fpached, the storug(' p('riod dllr- • 
ing which the fruit retained a rating 
0(,0 ot' higher. and the highest qual'­
it,· rating l'each('d while in storage. 
Tilt' datn: show that Dl'licious apple'S 
r('tlchecl 70 (fair) or higlwr in from 
G to 10 'Ye'pks and l"emainC'cl abovE' 
this rating for from 14 to :)2 w('('ks. 
Thp highest rating J'('aclH'cl for this 
varip( y was 80. 001<1('11 Delicious 
rcachc:d 70 in from (j to 12 w('('ks 
and l'pmailWd aho,·C' this ruting for 
1·1 to IG w('('ks. Thp maximum 
r('co1'<1('<1 Cluulit.\" was 84 and 7:3-
Griuws Oolth·n in 1£)44 ])('Yrr 
l'C'ucltt'd [L ruting a'5 high as 70 whilp 
in stOl'agt'. In tIl(' oth'(,1' t \YO spasons 
that this Ynl'idv was fit udipcl. tIl(' 
70 mtiug was slirpnsspd in n w(lpks 
aml ]'pnutiucd ahm·p 'i0 for 14 w('eli:s. 
The hi<rh('st rntillo·s for Orimps 
Ool<1('n ;;'PI'(> so UlHl SS, .Tonathan 
applr~s ohtained arllting hight'l' thun 
70 in (j to 10 w('('ks and l'l'mainpd 
ahon' 70 for 24 to :30 w(,pks. The • 
bigh!'st ratings WPl'P SiJ and 9l. 
:-'.toyumll ,,·hilt' in slorH!.!;!' snrpassC'd 

TABI,E ll.-Dwciopmen( of lJill1li(y oj applrs 11'1d!c ill rrmlhl ;;r)118 slorage af 81° P., liy 
1'Ilriclirs 
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19-14-45 ••••••••••• 
1~4;'-j.j ._ •.•.•. _"
W41Hi• __ •• _••. _._ 

Grimes (J(Jld~n, 
l~tHL..__...__ ._" 
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7fi~ .~r J{p. ! 
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a rating of 70 in 8 to 1(' weC'ks and Marketable Storage Life 
remained aboyc this point 22 to 30 
weeks. The highest ratings ;\"C're 87 
and 89. Winesap apples were \"ari­

• able. The one storage lot l'eachC'cl a 
rating of 73 in 12 weeks whereas 
succeeding lots ratC'cl bC'low 70 until 
after 18 weeks of storagC'. They 
were again below a l'fLting" of 70 
until stored 25 ,\-eeks at which time 
they scored 72. York ImpC'rial 
apples rated aboY(' ,0 in 12 to 15 
weeks and remauwd aboye this 
r:1ting for 22 to 28 ,n'cks. The 
highest mtillgs for thpsC' lots were 
79 and 81. 

The results, u.s will be seen, sho\y 
that, in general, fruit which ripC'ned 
at ,0° F. u.fler stomge had some­
what higher ratings than fruit which 
ripenrcl in continuous stomge at 
31°. Jonathan aud Stannau had 
about the su.me rating' for both 
temper-alun's. 

Table 12 shows (coluDlll 1) the 
approximate maximum storage 
period in which the apples were in 
storage and subsequently retained 
a total gl'ade (taste-texture-Hayor) 
not lower than 58 to 70 for 5 to 7 
class at 70° F. In column 2 oJ th.is 
table the. highest quality mtings 
attained b}T each yariety during 
ripening at 70° are show11. 

Grimes Golden apples, as indi­
cated in table 12, possessed the 
shortest storage life of the yarieties 
studied. This storage lifC' averaged 
9 'weeks with extremes of 5 and 10 
weeks as the time these apples could 
he stol"('cl and yet allow a week at 
70° F. for marb'ting. The generul 
quality of the 1944 crop was inf('rior 
to Huil ill thl' olhl'l" 2 years studied. 
The color of the fruit when stored 
was a slightly :yPllo\\~sh greeu. Aite!" 
n.bout 4 wP('ks of storn.ge these 
appll's sLill rip(,JlPu to a fau'Iy good 

•
TABLE 12.-SIl11111Ulty .~hOll'illg Ihe approximate lillle 'Jpplcs could file held in storage a.t 

81° F. and still remain in aceeplal,it tvwliiian (u-ilh a minimulIl ralillg of 68 to 70) for 
al least a 11'Cck afler rcmOL'U/ to IOC altd Ii :gfLCst qualily reached during ripening at 70°, 
1m varieties 
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DELICIOUS APPLES 

Eating Quality Ratings During Continuous Storage and After Ripening • 
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A.T JJD F. AND IN IDENTICAL LOTS I wEEK LATER IN 70". CURVES AlAtTHEMATICAtty 

CA.LCULATED FROI.tl MEAN CUi.LtiY RAT/NCr ".loDE AT APPROXIMA.TELY ,,,WEEKINTERVA,LS 

u. ~, DEPARTMENT OF ACRICUlT,'RE NEe;, 1185-5' (11) AGRICULTURAL MARKET"~G ~ERVICE 

FIGURE 2. 

yellow color, but small greenish 
spots remained on most fruits after 
ripening. As the time of storage 
increased, the amount of green re­
maining on the surface of the apples 
after l'~pening increased until finally 
very little yellow color developed. 
This deterioration of characteristic 
ripe color developed somewhat more 
rapidly than deterioralion in the 
eating qualit~Y'. Although the'se ap­
ples remained comparatin~ly hard in 
storaO'c when thevwel'e brolwht out.0' , J",' .0 

to rIpen, more rapld softenmg fol­
lowed by decay occurred in them 
than in the other varieties. The eat­
ing quality ofthe lots thut l'ipenC'd at 
70° after storage at 31° ('.ompared 
favorably w-:ith the quality of the 
orchard checks ripeuC'd directly at 
70° (tables 28, 29, and 80) up to the, 
ma:\.-:imum time this variety could 
be held in storage and be marketable 
a week after removal fTom storage. 

The next variety in order of in­
creased storage life was the Golden 

Delicious. This ,~ariety was stored • 
when the ground color was between 
green and yellow, but mostly O'reen. 
An attractive yellow color devcloped 
during subsequent ripeniug. The 
1944 lot had a ma:\.-:imum storage 
life of 14 weeks and the 1945 lot 
16 weeks. 

Delicious and Stayman apples 
both showed an ayerll.ge storage life 
of 21 weeks allowing for the usual 
7-day marketing period. The sea­
sonall'esu1t:s were variable for both 
varieties, ranging from 16 to 28 
weeks for the Delicious .and 14 to 
28 for the Stayman. 

Winesap apples were available in 
only one season during these tests. 
These kept in marketable condition 
for 22 weeks. The general quality 
of these apples as compared with 
the oLher yarieties wos low. There 
was considerable variation in qual­
ity between sllccessiYe storage lots • 
in spite of the care that was taken 
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GOLDEN DELICIOUS APPLES 
• Eating Quality Ratings During Continuous Storage and After Ripening 
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FIGURE 3. 

• to insure uniformity in making them 
up. 

Jonathan appl('s sho'nd a 'wiele 
seasonal yariation. For tlw first 
year test('d they had a marketable 
storage life of only 18 weeks, but in 
the n('xt season it was 30 ,vccks. or 
an o,v('rage of 24 we('ks for the 2 
seasons. 

York Impl'Tial appl('s l'('maiJwd in 
marketable condition 10ngPl' than 
the olh('l' Yari('ti('s studi('d; 26 
weeks ,vas the ma.,:illmm ppriod for 
both SeMOJ1S in which tests W('I'(' 
made. 

Table 12 also shows tlw highest 
quality ratings attainrd during: any 
rip('nil1g p<'riod and the time when 
the sp('cific lots w('re removed from 

31 0 F. to attfLin these ratings. It,,,,ill be noted tllat these highest 
quality- ratings compared favorably 
w-ith the maximum ratings of the 
orchnrd checks ripened directly at 
70 0 

, as sho\\rn in tables 23 to' 38, 
Thus, Ddiclous attained a ma)'-l­
mum av'erage quality rating of 86 
a,{tpr 9 w('eks of storage, Golden 
Dl.'licio115 85 aJter 4 weeks, Grimes 
Gold.C'U 81 after 7 '\'P(>1\:s, Jonathan 
8fi after 9 weeks, Stayman 87 after 
10 we('ks, ,Yinesap 76 aft('L 14 
w'eeks and York ImpC'riu.l 86 after 
(:\ \n'('ks. 

The mathematically developed 
Clll'WS slJo\\rll in figUl't's 2 to 8 S w('re 
construct('cl to illu'sll'ate graphica.llv 
the relation of the ea,ting quality in 

• 
8 The data, for these cun'es were calculated by E. J. Koch, 13iometricl.1.l Services, 

Agricultural Research Serdce, by means of multiple regression techniques. Tbe curve 
of best fit was determined for (>/lcb variety when remov(>d from continuous storage and 
after each lot was riperled 1 week at 70° F. The best fitting curve in most cases was 
found to be a multiple regression equntion using the square root of the number of weeks 
in storage as ooe of the independent variabl('s and tbe logarithm of the number of weeks 
of storage +1, log (x+1), as the other independeot variable. These \'ariables were 
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GRIMES GOLDEN APPLES 

Eating Quality Ratings During Continuous Storage ond After Ripening 
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the different yftri('ties of apples at 
successive periods in continuous 
storage at 31 0 F. to that quality ill 
identicnl sample lots 1 we('k Iftter 
after being tl'ftnsfcrl'pd to a tem­
perature of 70 0 

• Th('se cun~es 
show, with one exception (York 
Imperial) thftt the orchard check 
samples attftined a higher or Marly 
higher rating UnCI' ripening at 70 0 

than subsequent samples taken from 
stomge and held 1 wpek at 700 

• 

In ftll variet.it's, the quality ratings 
of the apples ripclwd direcLl~T at 70 0 

diminished until the cU1'\"rs intC't·­
sectrd the ratings of the apples held 
in 31 0 stomge in from 8 to 30 we('ks, 
the length of time depending on 

"hether the yarietirs were short, 
int('I'lllC'dialc, or long "kC'PpC'rs." At 
the limps ",hpn tl~p curves intt'r­
spct('d, the applps had rippnecl suffi­
ripntly in 3] a tpmppraturC' lhn.t they 
no longer improy('d in eating qunlity 
WhPll moYt'cl to a higlwr tpmpt'ra­
tm.·p, and from h('1'P on thpJ' pro­
grpssiY('iy d('cl'eflst'd in quality with­
in a wepk aftN' being r(1)1oYed from 
storage. The time when the 70 0 

curves show the quftlity rating to be 
below 68 to 70 also indicates when 
thp ftpples ill storagp will no longer 
remain ill good lllftrketablc condi­
tion for a we('k oJter removal. 
rrhpse periods indicated in figuns 2 
to 8 do not ftlwa,Ys coincide with 

arrived at by more or less trial and error. The equation of the curve for the Delicious yariety 
in continuous storage forinstnnce, was estimated y=82.99-1O.75,ix+2S.11 Log (x+1) 
where x represents the weeks in storage. The multiple correlation coeIllcient for this 
equation is R=.S!), the coefficient of determination being 112=.SD. Because of the 
peculiarities of these factors in a multiple regression under certain conditions, n dip in 
the curve appears in the Golden Delicious and Grimes Golden nlrieties near 2 weeks of 
storage and little confidence is therefore put in these curves in the intervals from 0 to 4­
weeks. 

• 


• 

• 
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JONATHAN APPLES 

• 	 Eating Quality Ratings During Continuous Storage and After Ripening 

QUALITY RATING I ...... ~x·80 r--=-..... -. _i-. x ._-_-v,-+-----+-----+----~.... --.-.xl··!___-:::--:-·-·-~_·-. -.x•• x-- ­x J( ••x.... 
60~· -.. Iv-=­
40 

f-­ _ e 
In continuous storage at 31° F _ ___ xI 
Same lot 1 week later in 70° F

20 

I I I I, 
°0 6 12 18 24 30 36 

WEEKS 

CUR't"ES SHO~ THE DEVELoP"EHT OF cATING OUA.lITY "HILE IN CONTINUOUS STORACE 

A.T JJ o F. AND IN IDENTICAL LOTS J wEEK L.ATER IN 70°, CURVES ,wA,THE,w..,TtCA.L.L.Y 

CALCULATED FRO .... ",£H/ OUALITY R.J.TlNCS "ADE AT A PPRO;(' ...... TELy ].WEEK INTERVA.LS 

tH.j. 11aB-~.tiln AGRICULTURAL MARY-fTlNG H'RVleE 

FIGURE 5. 

• 	 those shown in table 12 which are Summary to Part 2 
based on actual mean values, bu t Seveu varieties of apples were
the mutual relationship is gellerally stored at 31 0 F. and !1t !1pproxi­close and probabl}T more reaL 

mately 2-week iuterY!1ls sample lotsThe 	curves in figure 7 for York 
were removed from storage. AImperial a.pples are interesting in 

that they both show an increase in p!1[·t was rated !1S to eating quality 
quulity rating to llefl,rly the end of by a pfl,uel of 6 to 8 judges and 
the storage period. This yariety !1 part was transferred to !1 
ripens slo-lYly and does not n,U[l.in temperature of 70 0 for a holding
its higheRt quality until COl1lpitra­ test and periodically mtecl by the 
Lively late in the storage senson. judges.
In 	the Rtudies of this variety, as The 	purpose of the study was to 
well as of the others, the tesLs were determine not only the comparativeconcluded when an [l.bnol111[1.l 

rates of ripening ill storage but alsoamount of decay and internal 
how long each variety could bebreakdown indicated th!1t storage 

for longer periods th!1ll those used in hl'ld In storage !1nd yet retain 
the tests would be commcl'cinlly marketable quality !1t least a week 
impracticable. after removal from storage. 

• 

23 

http:n,U[l.in
http:INTERVA.LS


• • 

~ APPENDIX 

TABLE 13.-Delidous applesj Condition (wd composition at harvest und after specijied periods of storage at tHO F., and after a subsequent 
1-week 1Jcriod of ripen:iny at 70° 

. ~-J'--~----' .--------- ­
{'olllIlllolI I Whl'lI 1l\~I1l'ct~d Juice IInlll)'sls 'rlssuu lInlllysls 

, ,.- " '----,------:----,.,--I
i Vol· 1 A'I lit ' Sol· 1 Astrln~ellts Ill'r Sugars (liSDate storcd lind pe·
rlod or storllgo und Flnll· , Ullll' 11 c t ~ ullie Sol. Spo. 100 rnl. d~xtrose) ,\Ico· 

ncss' I pcr sol· II' I 'UI 'r I hoi·rl~nlng .\llIlllrlty Qunllty 1(10 i Ids: I~ ~- r ~ ~ I , .otn. , I sol· 1 Starchgm. of I As lJrlx . cid Igrn:., 1','011' solids He·. uble

j Lis· IpH 'lllnlie rend· rutlo It~ '1 un· tnn. 'roLIII due. Su· 'Potlll solids 
. Slit! i neld lng ntn lIin Ing croso ________1 • 


1
$'pl. 19. 1939 -----.....'.-.- -. - ;" .. '-')-- I'/~:;~:-;:j'-D~~-'-- '1'-8-']-"-1---1---- -}-,.-,,-. -I-'e-,.- -'-'e-,.- -P-e-,-. -}-,,-,-. -P-e-r.­

" I , .,,;. . . IPollI/d.;: .111. ! Illy I cenl o,er.' /liltiO gr. ,Mo. My. Mg. cellt cwl cfll.t cent cellt celli. 
AtlmnesL.......... , IlrllIloflrlllllpc .' .lnrchl.I)()orlh\\or .-.1 15.2 ............ ,....•. 1.................................... 21,11 8.44 2.28 10.7215.13 2.27 

l'lusl weekut/O· .: HllIl·.". ,..... . Fuil navor, SWN't. oro· I 0.81 ..... '........... ' ""'1'''''''''''''' __..., '--'" 18.'12 8.·16 3.2211.08 16.33 .8g 


~ rnuLi~. . ~ I
2months'stornge.... ~·Irlllrlp(·..... l'ulllhw()I',slI'l'et.crisll. 1:1.1: ..... ""',' .... ,................. ' ................. 10.0810.10 3.2613.36 J6.82 .60 

Plusl week lit 70°... FlrlllrilWtorlpe 1··ulllinI'Ol·.............. , 11.7, " ... ' ..•• ' ... __ .: .......j ........................ 10.64 10.18 :1.34 13.52 17.53 .29 

4 months' st()rn~o.... Firm rlpl'...... 111111 fllll.O'............. , 12.6' ........... ,...... , ' ...............,. __ .1 ....__ ...... Ill.03 10.50 2.06 13.10 17.13 .26 

1'llIs1 week lit 70· ,,_ j Hil~)' .....,. 811~htlyo\'l'rrlpe...... 10.4'..... :.....:...... : .••.•.••..•..•• ' ...... ,............ 19.aa 10.44 2.24 12.08 16.30 .12 

5 mOllths'stornge ..../ ~'lnllrIJlclorlpe .' Still filII rillc forl·'ltlng.. ll,SI" ..........,.... . ..........1.. __ ..1. ..... '......1...... 10.Si 11.18 2.26 13.4-1 17.07 .17 

Plus I lI'eek nt 70°.... mlle ......... __ .... '! ol'CrrIPI,.linl'or,J:onc ... , n.Il." .... I ...... : ....... : ........I ...... I ...... !............ IS.81 11.05 2.43 13.48 16.30 .10 

6.5months'storn$c .. , b'lrlllt'ip(·...... " ... ! Overrlpe.poorlinl'or •. , 1:1.2: ..... .i ...... '......1 ... ,............1.....+........... 20.38 12.15 I.S5 14.00 17.60 .10 

Plus I weekntiO".1 O,·crrlpe ... __ ... I Sort.n1l'uly,lilll'orlrl'S •. , 0.7' ... ", .... .1...... , .............. '...... ,.....,...... 20.62 12.10 1.82 13.02 17.88 .12 


Sept. 11. 1940 i I : ! I I I 

,\I hnn·est.......... ,) .I.Inrd to firlll •• _... ,Fltll'or Ulltil,,·t'loped, 17.11 :lS.-I: 3.8U'.0•.270 12.15' ·1:l.55 1.0~8' 40.·11...... '1Il.-Ij17.63 7.20 2. OS 0.28 11.60 3.42 


1 stnrchy. . I ' I I I

l'luSIII'Cckllt70·...1 1'lrlllLofirlllrlpe .' I'lul'oruuduwlopc<\... 1,1.1131.5 3,OU! .2,1-1' 13.·105·1.02,1.050 67.0 -15.0112.016.02 8.26 2.0S 11.2413.20 1.41l 
lmOnLhstomgC...... ' Hllrd tOflrm ...... !F~l'~r~rl~~lltll.l'clopcd, 17.1 41.0 3'SS'1 . 274j 12.05 ·17.30 1.050 C5.2, 00.0\' 125.2 16.36 7.70 2.38 10.0S 12.25 1.56 

1
Plusl II'c.cknt~~o, .. _ ~:lrtntofirmr1p(. __ : ,}lllI.ostfllll,fi!l.,.·on:d .... 1-1.·1 30.6 ~.02 .2421 I?~~ 02.22 1.058 01.7 9,0.p 151.71 Iq.i?, S.!iO 3.1.0 11.70 1?85 .6~1
2 months stomge" ..., Firm, ............... 11I1\0runtlcHlupe(\.... 15,"1 40.71 3.001 .2711 13.21 ·!D.OO 1.051 56.4 58.3 114.7116.4_ 8 .• 10 2.06 10.00 13.20 .92 

l'lusl weekntiO°....! Flrlllrlpt· ......... I .FIIIIIIIII'Or............. 13.8 aa.a! 4.01 .225 13.08 1l0.00 1.052 54.71 (lO.O 114.7 10.07 5.72 2.80 11.52 13.S0 .38 

3m~llth~'s~om~e,;_ ..: l,!"rdtofirm....... ,}lmOsl~ntlllgrlpc,crlsp 10. Of 4S'~J 4.01 .2!! 1~.a:1 6~.O-l 1.055 75.0 4-I.~ 120.q 1~.25 0.34 2.60 12.~0 14.20 .47 

Pluslweckllt/O .... , I Irln to flrlll ripe ... Iulllln'or............. 14.641./ 4.20,.1/210.06 S/.56 1.058 67.01 47.h 114.6 1/.27 9.68 2.8812.56 14.80 .11 

4 months' storngo.... i lIurd to flrm ...... ." 1'ulllln'·or........... 16.-1, 50.1i1 4.24 .200 14.73 73.61 1.056 65.3, M.7 120.0 17.01 0.40 2.50 11.06 14.15 .44 

l'lus I week ut 70°...! Firm to firm ripe. .' SUlIlowhut ol'errlpe, 'I 14.11 43.3 ,1.40 .24-1 14.33 5!!... .5 1. OM 61. 71 54.7 JlO.4 10.52 0.34 2.62 11. 06 13.55 .22 

5mollths'stomgll.... i Firm...............1Full flnl'or._......... •• 1(1.0 51.1 4.10) .186 14.il 7T.47 1.05-1 07.0/ 53.0 120.0 16.07 0.70 2.06 11.76 13.7°1....... 


0.Plus 1 week nt 70°....1 Firm rIPl' ........... I· I'errlpe. lI1elll)' . ..... 13. 7i ..................1.................................... 15. OS 0.22 2.18 11.40 1:1.15 ....... 

6mollths'storll~o...., Firm................ l-·III1I1'I\.or.............. '1 15.:11 48.0 ' ,1.36 .200 H,76 73.80,1.055 7-1.1 54.7 128.8 16.7810.00 1.4612.3613.85 ...... . 


1 

Plus I week lit 70·••1 Firm rlpc ........... , ~Iculy.•__............... la.9 ..................1...... ...+...........,............ 17.26. 10.70 1. 00112.60 13.751..... .. 

7months·storugo....! ~·Irrll ................ ! 1'l<l\'orflllr.............. 15.2; 51.7i 

1 
·1.17: .158 la.oo SS.,ll i 1.0521 68.8, ,18.2127.0,16.80110.22 1.26,11.48113.05 ..... .. 


• 
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• • • Sept. tii, 1941 

1
At hllr.vcsL •••••••_•• I.'(lIrd to firlll ••••••••, F.' Illvor undovolopod, 16,0,1 ·10.0 a.sil·ISU\ 13. 40! 70·~~11.O['0 4~) :10'°1 8.1.71 8.2: ~.4U I~. ~~112'00I."'_.'JO.40stnrchy.
Plus 1 wcok lit 70·.... .Flrm rIpe. •••• •••••• Prlnw for olltlng, IIrO' 12.0 2.1. 8 3,U4 .1811 1-1.7°,70.2., •••••• 4".11 31.7 no 17.45 8.60 3.67 12.32 H.20 •.•_.__ 

umUc. 1
1 mouth storllgo•••••• FIrm................ : l?llIvor slightly undo· 15,,1 52.0 ·1. IOJ' .180 15.10170. 5211.050 ·19.4 :17.0 86..1.16.75 8.60 3.03 11.72 13.45 .... -.....-

I \'olop<)d, sl.nrchy. 1
 

Plus 1 weok lit 70·••••1 l'irm ripe to rIpe ••••; ~(ostly goud qunllty, II 11.51 30.0' 4.13 .158 H.OO! 02.27' 1.05·1 :17.0 , a8.0 75.0 17.03 0.12 3.2·1 J2.30 14.10 ........ .. -

I ! fow somllwh~\t sort. 
 I 1 1 

~ 


2 months' stol1lgc ....! ]'Irm to I1rm rlpo .•.•. l,ntlng rlpo, nronlll not H.·I· ·10,6 ·1,13 .1-17 1-I.3(). 00.74! J.0.~3 ·19.4 44.1 03,5,16.10 8.60 3.10 11.78 13.76" ...... 

,. I full~' doveloped. 1 
 1
Plus] wl'ck nl. 70·.. '. l'lrm rlpi) to ripe ••• ) Somowhnt ovorrlpo".... 11.01 37.2 .I,!?,l 0.071'.158! 1-I.8oI03.6:111.0~2 4~.31 ~O"II Ol.?! 16.60 ~'~7112.!,4113.851"-'···

:1 months' stomge••••: l'lrlll to firm rIPc .... \ Full 11'''"or............ .. JS.O1 45. fi 4.~•• ll:81 IUO 87.83, 1.0.,!1 52.11 , :15.~ 88'~II0.0? O.O~ .1.22,12••11 1:1.!0 ••••••• 

I'lug 1 week lit io· .... 1 1'Irm ripe ........... Soft but not monly, 12'°1 ·II),!) 4.:151 .1.·~II'I.~O(.II.~OII.O~~ ~0'01' ~5.:11 06..1 15.~1.! 8.031 2.40 11.42 13.26 .......
! some-overrlpo. 


1
4 months' storugo•••. •.....!lo..............1 Jlnll Iliwor, crls/l ........ 61. 7 4. ,1°1 • 12" 14.50 I H. 28, 1.0.,(' 0'1. 7 .In •• 11 00.0 16.•17 0.45 2.71112.16 14.15,..... .. 

onlonths' storngo.... :•• _._do............... j .Full IhlVor, stil crisp .••• 1:1.4 

lal51 61.1 .1..11 , :05 13. !JO,I:lI. 62 1.05:1 ·1\1.4 28.2 77,6 1II.3U 10.00 2.52112.52,13.551...... . 


Scpt. 15, 194t I i 

At hnr\.cst ............ j :Flrm lo lInu ripe ....!FIII\'or undo\'oloped, 14.0 :t.OS ,2:111 1:1. I) 65.01 1.048 liS. 2 :~I. 5 01.7110.01 O. '15 2.85 O. co 12.40 ••••••• 


stnrchy. 48·°1 
1
I 1 

1 


I'lus I week lit 70° .... FIrm rIpe........... Billing rlpo, full !In\'or 12.11 :10.01 4.00 .200 12.1J(1!0'1. ·17 1. 0·18 38.8 38.8 i7. °115. (){ll 7.11 2. 0Il11O.1O 12.65 ••••
I lind IIromn. 1
 
I month storuge .... .1 1'Irm to firm rlpo.... 1'llIvor undovolnpl'd ..... H.61 W. S' .1.001 ,1U:1 12.iH 07.05 1.046 :I.~.:I 37.0 72.:t 10.:16 7.07 2,73 O.SO 12.45 ..... .. 
]Jlu~ I wc~k ,It iO· ...• 1 FInn rlpo ........... l'l'Imo fur entlng .. "" 12.J 1 :111.71 :I.1l2, .2:12 .•. 13.571 [tS.07 1.0[,0 :17.0 :15.:1 72.:1 111.38 7,411 2. UO 10.42, 13,05.•••••• 
2 months' storngo" __ 1 ]'Irm.............. Almost ~ntln~ rlpo, H.2 5-1,81 .J.r,5

i 
.111.5,12,85/77.88 1.0·18 ao.o 40.6 70.11 15.75 7.28 2.48j 0.76'! 12.:15 ....._ 

j f1nvor fnlr. 1 1
l~lus 1 woek lit 70· .... ; Firm l'Ipo to rIpe •••• ]'rItI1l' for "nllng .•.... 11.5· 45.11. ·1.12 .In la.13r 711.34 1.0·10 :11.8 40.6 n.:1 15.641 7.4:1, 2.117110.10 12.85 ..... « 

3 months' stomgo.... ! FIrm rIpe ........... Entlng rlpo, I1n\'or good. 1:1.0, 55.2) .1.22; .1[tSl ta.:171 8-1. 67 1.051 :IS. 8 ·17.0 80.·1 15.501 7.041 2. ·12, 10.:10 12.051••••••• 
Plus 1 w('!!k II~ 70·•..• i FIrm l'Ipo to ripl' ••••! Overrlpo, tllI\'or Incking. 11. :II all. 71 ·1. in, .001 1:1.29145.501 1.050 :16,:1 44.1 70.4 15.52, 7.81l 2.3:1: 10,22112.00"" ... 
4 months' storngo •••• i l'lrm rlpo .......... .! l'r1mo for ontlng ...... , .. 1:1.0 61.8; ,1.:11, .1581 ta.1I0 811.701 1.051 40.4 40.0 110.0 15.701 7.117 2.:13[ 10.:10 12.05i....... 
:; months' st.6rn~(\~ ...... ) _ ....... d()~ .... ~ ~ ~~ ....... ~ ~ ...... ;"~"". do__'..... __ .. _........___ .... ~ 1:t.lI: r.u.s: ·1.1~li .Olll' 1:1.0714:1.15 1.052 401.1 44.1 88.2 15.0·li 8.0:1 1.07[10.00, 1:1,~~II"__ ' __j6 months' stomJ;e ........ i ........ _do._. _~_ ..... _.. H~~ ..... ~ .• do~_"' .• ~. __ .. _..... _...... .. 12.0 58.a: 4.tlO•• 12:1: 13. roo 100.ro7,. 1.052 ............1....... lfi.54! 8.111 1.70 1l.1lO, 12.IH)j ..... .. 

7 months' storng~ •••• ,••••. do ............: I'hwur guod, nllnost 12.2 50.8, .till .mlll 1:1.:l:ltIUX\ 1.0[,2' 2·1.i r,g,21 82.0j 15.2° 8.:10. 1.3,1 O.IHI" __ '" ...... .


f ! o\'('rrfpe. r l 
Sl1lonths' stomgo ......... do .....".' I'lnvor geod, nllnns! 12.2 01. Ij 4,70 .088. tao ·10 152. sn 1.0501 30.0i :10.0, 78. n, 15.261 8.24! 1.58r 0.82: ......1..... . 

: ovf~rrlpl·. I i I . 1 I ; I I I 

~.'" ..,.,.,,-_...._~_,...,___.~~ _,_~~___, __ ,_, ~ • __ -'_~ ••".__~_.__ " "_~,..,,,_.~_~ __".. T • ___ • __ ....... __ .~ ___""_,..-......__... 


, Terms used in rutlng slim pIes 11m defined on p. 6. 

'lmllcatcs rc.qislllnco 'oC tbo tIssualo llpplled prc.'!SlIra. 


N 
U'I 
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TATILB 14.-Goldcn f)e/ic£olls (lpples: Condl/fon (lnd composition (It harvest, after specified 7Jcriolis of storng!', (1/, [,JI O Ji'., and after a subsequent~ 
1-week 1Jcrioci of ripening (It '1'00 

'-r-_______.......... 
_~. 

--,---,---,--,~---- -'--1--'-
Condition I wlll'n InSpl'cte<i .J ulec IInnlysls ~l'jSSlIe ullulysis 

-----; 
!~r··~-I--II-t-~~- i Astrh,~('nts Iwr I SlIgnrs (lIS II I
I'

Doto stored IIntl pc· ]I~~n~. ! (II~I?' J c (Y uble Sol. /:lIll'" 100 JIll. I ' dextrose) ,,\100'1'rioli of slortlgc !lull 
ripening n~ss '/ P~I J 501., Ids- elfie 1-- -~ - --, 'I'otnl' . hoi·)[utul'lty Quntlt)· 100 I ,Ids:., .. , ' , ' I sol· Stllrch 


,glIl. of, 1 J\S Illrlx I~eld gl.n· " I ;-.ion, ) !s[)lids; no· i ~ uble 
, tis· I pH I11lllie, rcnd·; r.lLlo Ity ] 1::"1 tnn· l'l'otal' ! due.l .~u., I'['otul solids 

SilO I ncld Ing I I n ••1 I nln I ling, Close, I
I
 
~~ ...... -~----,----" __~C~__ .: __~ ______I._................... _~__:--.--~ ...-'-j.....-------,--;----~----j__'_ 


Orl. 10. 1040 I I I~c,,(/. Per·. De·, .' .'ill. . I I IPCI" I Pcr· I' per.,' Per·' Per· I Per· 

• ." ,::, • POlL/His : Mk! 1."0 ! celli" urec~., ~?111!O ur'.,,1 Mg. Mf!.. ,:IfI. r. Cellt I celli. ,C~1I1 C~lIt, cent etllt 

Athnncst........ ~'".· Joinl1 .. " ......... , • t!lrch~.lIl1ll~lrtp~ ~"'I 15"1 .. oIh.l.. a.·18 0.·1\10 16.0_ a.ld!S. LOO_ ·10.0 7,.0,12.1.".10.2.1. 0.8·1 3.601 13.018 1(;.25 0.44 

PillS 1 wc~k nt iO·... l·'ll'lII to t!l'Il1 I'Ip~ Almost colillg rlll<' ••.. , 1:1.2 :I·I.·\' a.l)o ,·I:I~ J7. 70 ·Ii. 21, 1. 070 52.lli 8'1.7i 137.01 20.27' 10.2.1 1 ·1.40,].1.64 17. ·10 .15 

Il11ollthslorng~.... .do,~ ••. ~ ...da .. ~. """•. f 1:1.7 ·IoI,!J, :t.Oi ,aso 16,·1:1 ·12.51\ 1.0(1·1' :17.0: OS. 8: 105.S; 10.20: 9.·12, 4.H la.56 15.80 .35 

Plus 1 wcck ilL 70· ... : Hipe.......... ...... J'rllllcfol'l'ullu<{, JlIlc~'.. ' 10.0 22. S' 3. Hi .301 Ii, ·17 ·IS. :111 I.ono' 4.t.i! 05.3 HI9. 4i HI.:l2 U.78; '1.181 la.OI): 10.55 .23 

2.I11()nths'storn~~....1 ]'11'111 rlIlC ••• ~ ...... Pr11l1l' f(1l'('''lhll( ....... 12.11 35.0 3.77 .35·1 17,57' ·111.50' 1.070 ·1-I.1i !la.5' 107.0: 1\).181 0.82, oJ.H! 13.00'10.55 .25 

Plus 1 wcck"t70o...1 Firlllrlpclorlpc.... Siighl1~' 111('111;-. 111"'01' I Jl.a :n.l. 3.1l7, .3H .17.+1.50.701.070: ·17.6; 52.0' lUO.5' .10.471' 0.·10 ! ·1.481:1.$8' 10.25 .17
! fIIlr. I : I; I j ! I I 1 I I 

3I11onlhs'stOrtlRc••••.. do.. .... GoudIlIWor ... , '11.5 30.2 a.So .30517.3850.01' 1.008, 01.7i 63.51125.210.00' 0.72 3.88:13.6010.25 .04 

1'11151 1I'~('k III 70·" .l Hlp~__ ....... , ..... ,\I('nly, linl'lIr fail' '10.·1 ", .••••• ·,--.".1.....,......,.... ) ........ " ....:...... 111. 2·1! 0.421 oJ.'lU 13•.18.10.70 .01
1. 

11J10IlthS'$tol'l1~r. __ ., Flrml'ipo....... , .. Flu\·orfnlr•• ''', 12.0.... ·1.07 .211 17.77 S·I.38 1.070 31.S, 03.5,125,3, 10.;(j' 10.00 a.71113.80· IO.fiO .03 
l'lu51 weeknt7Uo. _I Flrmrlpclol'lpQ ,,' I'oor!inl'or,soft 11.0.... •.......'...• ,.... I... "."'" -'._ ... _1 )11.6·11 11.02, 3.88; 1:t.80 10.60 .02 
51110nlhs·stomgt>......... 'lo .... , ___ ., :l1t·tlJ)·,th\\·orftlir ".. 11.·j 28.5 ·1.15 .108 IT.·t710a.US 1.06522.001.8, 8-1.71 18.UO; U.UOI 3.40:13.30:15.80 ....... 
umollths'stomg('.... , ,~ ..!io ' ••. ''''~ 1'ool'lIn\'OI',"11'al)'.... " 11.11 .•••• " : ..... :__ ._ •• , 18.00: 10. 50! 2.;.113.2'1/10.001..... . ­

, "!Sept. SO, 11141 II ill ! f 
j I III 


.Hhnrl'l'st......... ' Ilnrtltofll'lll ..... ". 1'111\'01' IIII1J('\'('Jopcd, 11\.641.73.02 .32G.15,·IU,j7.5S1.0nD a7.1: '12.:170.·117.78' 0.703.·17:13.2015.25,....... 

; . Rtnl'ehy.. I '. : I, I I i I I ! I 


PIns I II'cQknl70o" •. :Flrl11 .............. , .F!tI\'!lI'fuilyu('\'cloPNI.! J.J.". :1Q.7: 3.73 .323 lr..IO /H.2S 1.063..1O..j. '10.6 00.0 lH.63 10.32 3.63,. HOQ·16.35 ...... . 

, sweet.· I " I! i I I i 


1 month stOrt\~e" . FIrm ......... I'olr, slightly stmcli), .. H.S 5·1.·1 a.82 .270 15. no 58.·15' 1. UGO :17.11 :l3. [I 70.0 17.82' U.75' 3.60 1:1. .J.!' 15.05...... 

J')usl wccknL70° .• ' Firm rip(' t()I'iP(· .. , Fulll11"·01'............ 11.5' as.1I a.1I11 .242 15.60 65.·10 l.OIlO :18.8 :13.5; 72.3' 17.51i 9.00 3.UO' 12.60 H.o51......: 

2rnonlhs'stortlgc•• __· Flrlll.............. 1·'ull~'l'"lingl'lp(........ ' 1~.:l 3S.7 a.1I0· .2,12.10.80 70.48 1.005 DO.·I '10.0, 117.0 J8.43 0.70, 3.1i0 13.30 15.701....... 

rlusiweeknL700 • FIl'lI1l'iplltorif1~. Ooodllll"OI·..... 11.·1 al.7, ·1.11. .21·1 J5.nO j5.aS 1.004. 2U.4 21i.5! 52.0.18.12 9.32 :1.7213.0'1' 15.15 •• __ ... 

3I11onths'storl\~~ .... ' I-'lrll1rll'(· ••• __ •.• Flnvorfnh'.__ I1.S aO.l 4.0i .207 15.80 iO.73 1.002 33.5: -10. iii ;·1.1,18.OJ 0.41! 3.4212.8:1; 15.00'•• 

]'ltlsl w~ckn~70o • .Rifl"~ ......... '"". 1~lllvorpOOI'••• , 10.1 :10.0 ·1.18 .175 15.flO IIU.03 LOGO 35.3. 28.2 0:1.5 17.82' 0.88, 3.28,13.16' i5.25.::.::: 

·lmol1l.hs· st()l'n~", ... l'll'Illrfpctorlpl',., l·lavorfllit· ... '", 11.·t a7.7· ·j.2U .15,1·15.1;0101.2:11.060' :Ii. I' 3S.g' 75.0' 17.:14, lI.oa: 3.17,]2.80: H.llO ...__ •• 


• 
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• • • Sept. to, iD4S 

At hurv~st.' ________ '1 Hurd.•••_._. __ •••••• , Somo \l'h u t s woo t, 111.0 50.0 i·l. r.7 Hr..2() 1,051 :l1J.n ·1\.0 no 10.02 8.Ma.051 • ·114 2.01110.601 ••.,.••1...... .sturehy.
Plusl wQllk (It 70°•••• mrm rlpo._ •• _...... Almost onting rlptl, full 12.8 42.0 iI.72 .35·1 H..t:! ·10.70 1. 054 :10.0 51.0 00.0 HI. 83 8.02 2. J.1 10.70 ...... ""p'

tltwnr. 
1 month storngo_ ••••. /••_••dO.. Mostly outing rlpo. ___ ••• 12.7 .18.0 a.1i2 •B70 15.00 aO,72 I.ono ·11.0 45.0 80.0 17.0·1 B.74 2.3'1 11.08 , ..... """-Pius I woek ilL 70°.•••••_.•do•.. _•••• _••••.. Somowhut overrlpo •• __ •• 1I.1l 30.0 H.8f1 .a23 J[j,27 ·17.20 I. OliO :10.(1 51. 0 81,0 17,25 B.51 2.0:11 ll.'I·1 .,_._ ••• , ••••
2 months' st.orngo•••• Hlpe•.••••••• __ ••••• Mostly OVOlTlpl'_ •• _._ •• _ .11. 2 ·10.0 a.80 .3aO ].I, (17 4·1. 47 1.050 :H.O 47.0 81.0 17.27 B.53 2 .• tal Hl.OIl , •••" •••••••3 months' storngt;•••_ ._._.do•••••••••••••.. Overrlpo, 11I~llly, tluvor 11.3 45.0 a.OB 1.201 14. Ba liO. on 1.1/58 aO.n ·111.0 82.n 10.·18 8.50 2.21 10. f:\:,! __ ...........


lucking.
<I months' storogo•••• I ..... do•••.•.••___ ••• I ..... do..... __ •••_••. _._ •. 11.1 ·w,o a, Oil .2·12 1.1.0:1 (iI,1I0 1.058 3:1.0 .IB.O: 81. 0, 17. aS j 8.81 2.·1:1 11.2+•.•.••••••••

1 

I 'rerms usod In mtlug sumplns nro cil'flned on p. G. 

Ilndicates tht; rcslstunco of tho tlssuo to npplled prossuro. 


~ .... 

http:2.3'111.08


• • • 

~ 
OCI TABLE I5.-Grimes Golden apples: Condition and composition at harvest, after specified periods of storage at 31° F., and after a subsequent 

1-week period of ripening at 70° 

Condition' when Inspectcd .1 ulce analYSis 'I'lssue analysis 

Vol· \eldlt, Sol· Astringents per Sugars (as 
Date stored and pe· Flrm'j ume ' ) ublc Sol. Spe· 100 mI. dextrose) Aleo·I

rlod of storage and • per sol· Id 'Il Ttl hoi·
ripening 1I1uturity Quality 11ess . 100 Ids: 5- Cl e 0 a sol. IStarch 

gm.of As nrlx ueld grav., Non. solids Re. uble 
tis. pH Imalle read· ratio lty 'Ian., tnn.' Total due· Isu·1 Total sollds 

_! ~_~.2_1_~~__12=__1_ 
Sep/.. Ill, 1941 Read· Per· De· .sp. Per· Per· Per· Per· Per· Per· 

I POllnd. MI. ino Icent gre.. Ratio yr. Mg. Mg. Mg. cent cent cent Icent cent cent 
At han.cst...........1 Firm, unripe..... . I Starchy................. 16.3 '12.2 3.4310,'184 13.07 27.00 1.048 56.4 49.4 105.8 16.42 7.37 3.95111.32 11.45 
Plus 1 week at 700 

.... Firm ripe...... .. ., Fhwor llndcyclopcd ..• ,. 14. R R3.9 3.53 .4Jl 14.14 34.42 1.052 51. 2 56.4 107.6 16.95 8.21 5.09 13.30 13.10 
1 month storage ..... , Firm to Orm rill\' .: Not cUling ripe, Oavor· 15.7 47.2 3.52 .390 13.87 35.60 1.052 63.5 38.8 102.3 16.46 7.58 5.08 12.66 12.60 

I less. 
Plus I week at 700 

.". Rip(~. cating ripI', I C hnrtlctcristic ou\'or 10.7 27.1 3.78 .32311-1.54145.0211.004 35.3 52.0 88.2 116.65 7.97 6.22 14.10 13.45 
itlf'king.

2'months' storage.... Firm ripe lo rip"... I Eating ripe but On\'orless 7.88 5.58 13.46 13.85,....... 
Plus I week nt 700 

.... Ripe............. 'Ii Flavor fnir, Imlpy....... }~: ~ 1.~~:~.!.~:~~.1.:~~:·1~~:~~.1~~:~~.1~:~~~. !·:~:~·I·~~:~·I~~~:: I}U~ 8.02 6.26 14.28 14.15 ........ 

3 months' storagcA ___ Firm ripe to l'iPl'_ Texture fuir, flavor pOOr. 13.3 20.0 3.62 .414 15.73 37.98 I. 052 49.4 40.6 90.0 17.:12 7.88 4.26 12.14 14.30 ----.-­
4 months' storage.... Ripe....., Flu \'or poor ............. 11.2 ................................................ _..... 16.21 7.83 3.01 11.44 13.65 -------

Sept. 15,194£ , 

.-I.L harvest. .......... FIrm .•. ,! SOllr, On\'or undeveloped 16.5j 56.2)3.47).597111.97120.0611.041149.41 {J.9 /95.3115.36 4.9:1 4.08 8.96 12.90 
Plus I week at 700 

.... lUpe, ..I "lastly prime forellting, 12.0131. 7 3.62 .502 13.57127.04 1.045 45.9 42.3 88.2 16.49 5.22 5.24 10.46 12.20 
some with flavor Un­
doyelopcd. 

I"month storage., ..... ' Fi.rm ripo ..........., Almost ett.ting ripe ....... 5.20 4.44 9.64 11. 50 
Plus 1 week at 70.... Rlpe................ Mostly pnme for eatlllg, lU ,.~~::.l.~::~..:~:. ~~:~:. :~::~. ~:~:~..~~:~..:~:~. -~~::. }U~ 5.43 5.15 10.58 12.60 


some overripe. 
2 monU1S' storage.........do............. ,. Fla\'or good, somewhat 11.8 !..... .L............................................... 15.72 5.21 4.55 9.76 12.15 


overripe.
3 months' storage ... .1 .....do....... . Overripe, tllealy, flayor 10.7 \. ..... \................ __ ............. "'.'. '''.'' _..... 15.68 5.6.1 4.49 10.12 12.50 

poor. j
Sept. 17, 1943 

At harvest. .......... Hard ................ Sour, stnrehy, inedible .. 18.2 58.0 3.02 .537 14.00 26.10 1.054 57.0 43.0 100.0 II/!. 12 I 6.71 2.75 9.46 ............. 
Plus 1 weck at 700 

.... Firm ripe to ripe._._ Almost cating ripe ...... 13.2 25.0 3.72 .435 14.04 32.30 1.057 53.0 4a.0 96.0 18.88 6.82 4.RO 11.62 --,.--- .---.-­
1 month storage ....._ Firm................ Almost eating ripe 16.7 45.0 3.64 .456 l4.73 32.30 1.056 47.0 45.0 92.0 18.17 6.89 4.07 10.96 --._-- ------­

flavor undeveloped. 
]']us 1 week at 700 

.... Ripe................ Almost overripe, flavor 11. 8 3.81 .372 .----- ------ -----'" -- ..._- -- .. --- ------ 18.04 7.24 4.70 11. 94 ------ ----.-­
fair. 

2 months' storage .... Firm ripe........... Somewhat overripe, 14.1 22.0 3.78 .414 15.53 37.50 1. 054 49.0 47.0 96.0 18.70 7.41 4.15 11.56 ------ ------­
slightly mealy. 

Plus 1 week at 70·.... Ripe................ Mealy,o\·erripe......... 11.4 20.0 4.03 .330 16.40 49.70 1. 058 45.0 53.0 98.0 18.26 7.54 4.60 12.14,....."/" ...... 
w _____3 months' storage .... Firm ripe to ripc .... !\Iealy, fla\'or gone ....... 12.6 3.66 .404 --.--- -- ... -- 16.0 51. 0 67.0 17.88 7.31 4.41 11.72 ............. 


1 'I'crms used in mUng samples are defined on p. G. ' Indiclltes the rcsistanee of the tissue to applied pressure. 
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STAYMAN APPLES 

• Eating Quality Ratings During Continuous Storage and After Ripening 

.QUALITY RATING I I 
r-...... I x •

80 r--= - x_.x_ .._ •-..:....-'-"--_"'-------+----- •I .!.-.-':x"x_ • =1_'_._'_.,____ 
60~ x - -x--~ · 
40r-----~-----+------~----4------+--~~ 

In continuous storage at 31° F _ 
___ x201----+---- -. 

Same lot 1 week later in 70° F 

I I I I 
6 12 18 24 30 36 

WEEKS 
CURVES SHOW THE, DEVELOPj,jeNr OF EATING QUA,LlTY WHILE '" CONTIHUOUS STORACE 

AT lJD F. AND IN IDENTICAL LOTS I WEEK L~TER iN 70·. CURVES ,j,IATHE,IIIIIAnCALLY 

CALCULATED FROM MEAN QUALITY RA,TlHCS MADE AT APPROxiMATELY 2·WEEK I,.,TERVA.LS 

• 
u. s. DEPARTMENT Of AGRICULTURE NEG. 1189-54(11) AGRICULTURAL MARt<E!JNG SERVICE 

FIGURE 0 . 

• 

29 
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• • • 

wc:::» TAnJ,E lO.-Condition and C01n7)osition oj JO/l.C/lhnl! apples nllwrvr,~tl aJler 811cc1jirc/ periods oj storage at 81 0 b'., and a/ter a sllbscqllcnt 1-wcck 
7Jcriocl of ri1)cnillg at 'l'O0 

('OI\(Utloll I Whl"1 hlgp~ctr<l .Il1rc~ Illlillysis '1'lsslle nun lysis 
~--~"'--- ---~--- ~.~ _~,.....___ _ _ • ____....r r __ •. 

Dntu starNI nnd pe­ \·ul· \ 11 ~lll
FIrm. uuw; ,r , I(y ;'hl~ , A~tl'lll"ents pori! " SlIgllrs (us I !

riod of storage nnd 100 III I. . dllxtrosc) Alco.
Ill'SS 2 Ililt sol ~lll· RIW"rlpontug 

",llILurl~y qUllllty 100 - ill.: Ids.. ('II1~ ...•. .,-_...._ .• _ .. '[.0(111-------1 hoi· 

I 
I 111'; I . sol· IStllrch~m. of ! As Hrl;;' IIcl,l Rl'II\" • , • Xon.. ! so (51 lie·! • • i II hlo

tis· pil 11I:111c n',"I. rutlo Ity 11111 . (.nn. ; 'l'otnl ,. dllll.· ~II. i'1'otlll soUds 
RIlt' Held lug i nln nhl! : lug clOse ! 

Sept. 0" .w"!l . - - - •. -,. /11'1111. 1"'1'.' SJl.~- - j l'er.' ~-:;,. ~.~,:~-·~~,tr:·· Per· 1-;:­})f· 

,1'0"1/11$ .\11. i illV crill om.' /If/lin (II'. .\10. MO.; MO. celli cent (eni! Ce7li celli ceniAt )mrw~t... . 11,\1'(110 firIll •• ~olll" 'lan'hy .\ Hl.1 i ·II.! • :I.-lll O.UfIl H~!I I·LOU ,1.0511 41.1 117.0 dU.1 17~O\J 7.00 2.1l2 :10.·18 1:1.85 0.88Pins 1 \\""1;: lit ;0' Firm rip!' llll'lp('. 1']l!ll'lTlp,' . 1:I.ll· ·1O.ll :I.:IS .IHfi lo.llll J7.HO '1.nr,q 52.U ,0.612:1.5 18.21 8.78 3.00 11.84 16.00 .32
liard ... .111 .'~ .. !lUI I :W.ll i 3.211 .U70 HI.OO IIl.al 1.002 !I5.2 110.0 155.2 18.711 8.02 :1.18 :11.80 16.25 ..15i'l~~~l::·~~ir:;f'~oo· . Finn 1'1,,,, to l'll'" 1';nlhl~rlpl·,sI11rr Il.2 2S.n i H.M .j7~ 15.J:I ,11).421.115S ·\7.1l 82.0 'WO.o 17.50 8.1\11 3.0211.08 1·1.\10 .0121110n1hs' storn!:~ ••.• l 1"lrm .... I"ntl"rrl]!" . ~ 15.0' as.ll I 3.:m .D27 \5.77 17.0\ 1.0112 no.o 711.·llIaO.·1 IS.oS 8.8·1 3.2·1 '\2.08110.60 .02Plus I wr~k lit ,0· .: Firm I'll'" to rlPI'"­ Fair..... Ill.U! 2,i.ll· a.liI .7:17 15.7·\ 21.35 \.01;2 r,~~2 75.11 :1:H.l IB•.J.I 0.10 3.2012.:10 110.20 .013 months' slomg,' Firm tn lh'lII I'll'" I~:lllng rip". (·I·lsp..... 13.11 ,:IH.7 a.·12 .hGO lIt07 lSolltl 1.1l1l2 0:1.5 05.;] i\28.R 18.:15 0.08 :1.12 ;12.20 jI5.05, .02
H1pl' .•.Plus I \\"('ck lit 'U·.. l'n'tl'rllll"fnr":lllu~ j(J~Ii: :\3.1 :l.f>Il .077 15.TI '2;1.]0 1.0112 liS. 2 IIl.S 1'120.0 17.82 0.38 2.(;2 '12.00 ~11i.35 i .OJ-llllon1hs' s1om~l'~ I'lrul rip,· .••. I'rIIlWfOl'l':lllllj! . 131: ·11.2 :1.52 .'II!! \5.n7 .21l.2f11.0tll 52.0 70.11 .12:1.r. 17.111 0.82 2.0012•.\8'LP.30 ..... .Pills I wcek lit ,0° Hip,· ....•.•., .. 1'!a'·orlackluJ(.... 10.., I :11.·1 a.on, .na5 15.H' '21.11~ 1.0112 ·W.·\ 115.:IIH.7 17.71 \).40 2.+\ 1I.S1 /1'1.05 i ..... :.ol1Ionths' ~l"m~,· .... Flrl11 rip'•••• Ichl\'o!'!(llodlnfnl.... \2.fl i 33.:l a.5O i .i5S 15.S' 20.113 1.01l5 (11.7 0;1.5125.2 IS.:!1l 0.31 2.02 11.110115.551,,,,.,Plus I lI"('ok nl jn· .. ! 1'11'111 1'11'" In rlill' Fltll·OI·pollr.. ..... 10.0 j.. ., .. ' ". • ...... J .... J ... J7.lla D.tH 2.28 ,11.02lI0.20 1. •••_.•(; mouths' stnnl!-:l'~ .... i Firm rip" •. l'h1\·orf"lr..... 12.8 I :IS.O a.5S .111. (l.a7 120.40 11.0(ll j 01.7 01.8 (23.5 17.·\0 0.32 2.41 '\1.70,1.1.00, ..... 

Sept. 1';. 19J1 
11 

, I 1 I I iAt han·cst•••.... H.lt'Illtl ill'llL \"'rr hal"\ III' Inlf~h'l 10.2 as. 3 3.22 .SiO H.IO nOI 1.050 ·17.0 fiR.S llO." W.07 8.00 2.60111.38 1.1.05 I.•••• 
~t;)n,h}·. .• 1 j I 

1 
'I t 

Plus 1 WCI'k tit iQ' • I"inn to nrtn rip,' 1·IlrIPl'.'llll'ChY.........j I:I.II! ·(:I.?' !I.·12 .lIila '1-1.:10 :20.0Q :1.05ii fiG."1 ·(U /100 .. 5 10.115 8.00 I 3.22 1l.88.113.si'j
I 1I10uth iolm':lgl' . Firm ' .. jll:\'·orlwkln~;,'I:lrchy~ In.s· ·(:;.5 :J..in .782 H.1I0 :10.:19 1.(157 52.0 ·1·1.1 lu"o l'i.U8 Il.I8 \ 2.70 "I1.S8 H.:IO ...... .
I'lus 1 wl'l'k Ilt ,0· Firm rlill' to !'Il'''. ql~h IbnJl' ..... ~ .• "j HUI aa.3 a.:15 .011 H.1iO ,2:1.0:1 l.oan a;'.:1 ·1·1.1 71l.·\ 111.82 8.0a, 2.03 .11.511 /la.75 I.......'2 mon t!t~' stOntJ:" . ~ •• i 1··lrm . ~"- .\Ilt~nlhl!(rlpl' • ... 1·1.1 filI.n :1.·\11 ,70~ 1'1.110 21.50 1.0,;7 ·17.0 51.7 102.:1 10.:11 8.87 2.51 l1.a8 lila. 05 I'''' ..Pius 1 1I'l'l'k nt ,0" .• j ~'Inu I'lpl' Iud,,!' ~lI'h(.lynl'l'l'I'lpl' ..... ' w.n ·11.7. :I.on .507 H.'O 2·I.IJ21.051l. ·1O.n 'O.1l ,111.21'0.50 8.80 2.57 :11.40 13.05 ~ •••:~.3 lI1()nths'I'IIll~lg,· •••• j .... dO ... l'rGfll'fnrl'llthl!l. ~.i II.~ 50.5: :I.·IU: .nss 1·1.,0 21,55 LO"1l no. 0 45.8 :105.S 1r..72 8.05 2.7:1 :1l.G8ll:l.in .......
Plus I \I1'['k uL;o' ~ '1" ~ .do •... 1401ll1'whatUVl'rrllll' .~. Il.ii aR.:1 a.57; .1110 1:1.110 21.00 1.052 .17.0 ·(5.1I! Oa.5 10.17 8.52 2.S011.32 1Ia.HlI......_-I 1JI'11lt.!ts· Rtnrng'..... Firm rlpl' ...... :-Ooflll'willlt soft, lIlll'Or 12.·1 ·(Sor. a.[>5 .1.1511 H.OO 22.:1:1 1.055 liO.O 37.0 I U7.0 10.1:1 S.05. 2.00 ll.30 '13.:!5 .""'" 

~O()!l. I', I . j I
" 1110nths' shlrall"•••• : Firm I'll'" til rlp,­ Fhll'or f:llt·.. • 11.5 .\1;.;;; :!.flR , .fi!la 1-1.00 23.S2 1.0:;2 0:1.0 28.2; 01.7 10.50 8.57 I 2."5 :11.12 )3.20 I ...... . Ii months' slol'llg(· •••• ' .•lio 

, ••'\0 11.2 '1\1.5 i :1.5" .582 H.IO 21.15 1.052 5S.2 52.0 (11.1 10.21 8.11212.50 r· 12 (3.30 I....... 
Selli. Jr. 1049 

.\t hnn·Pst...... '1'lrll1 .... ~\JlIr. 'I,m'hy ..... H.·I flO.:1 :UO .olll (:1.13 2ii.·\1 I.O(H 37.0 41).·1: 80.4 15.01 7.0·1; 2.78,0.82 12.001.. .... _PillS 1 In'rk ut ,0· FInn 1'11'0 ... ~1·nrt.slll('r.nllll"st~nL· 12.1 5·1.1 a.nl .·1741:1.·10 28.28 1.1100' .';2.0 ·10.11 03.515.55 7.11 i 3.1710.2813.20 I....... 
In~ripl~, .. ~~ .-~- .~ .. -' i i ~:! . ' 

I IllOulb stOttlJ:" i Firm 
t 140111'. Il(\\'llr 1IIloll'V('I- 1.1.1]' 011.2 :1.·10 .filS 13.S0 2521l I.OSI . ·\5.11 :1:1.5.70.-1 1,';.50 7.18 :1.00 10.18 :Ia.2\) ....... 

·)jlNi. t . : i i. 
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" Plus•1 week lit 70·..• l'lrm ripe to ripe•••• ' l'rhll~for~ulinR.•__ •.•1 • •10.0' ·1:l.:I :l.-14 i .-Ino J:1.2028.71 1J.(),1\J :1I.7 1'10'0 72.:1 15.01 7.2012.70 f 0.00 '13.15 2 months' slOrn~;' ••• l'Inn rlp;> ••••••.•.. _: M()stlY~IHlnR rIJli' .•••• ' J2.\I W.U I' .:1,,1\1 ' .,li,1 ,1:1.47 ,28.·1:1 1.05U ·15.1! 45.0 11I.7 ,lfJ.42 i.21 2.8:1 110.04j13.2"
l'lusl Iweknt,OO .• nip"......... "', l'rlU1e fOf('l\l!ug .•. "' 1 1
10,1 ..1:1.0 3,111 ! ..121t:l.O,1 .:12.:18)1.052 '10.(1 ·111.4 100.0 Ifi.H 7.4a 2.47! il.IH) II:!. 10
3 Illoulhs' St0I11!;C . Flrnl rlPl' to ripI' .•• ' ' ••••• <10................. . 
 11.0 53.0 a.bl .·Inti '13.2028.0:1 ,1.0":1 ·('(.1 15.1l! !lll.n 15.01 7.78,2.4,1 J(1.22 112.110
l'lus 1 wCl'k ilL 70". lUPl'..... , 8I1Jlhtl~·o\Wrlj)()•• 110·1 5,1.r.. :1.72 .·100 1a.20 :12.1/11 :1.0"2 :111.7 :17.0 I iO.7 15.22 i.ill 2.51.10.:10 ,J:1.20
4 months' slornge }'Inn rljll' ., ....... , Prim!' (or enUnl(.. .•••• 12.1, 5:.!!! :1.55 .:I~~ Jil.8~:1I.62 ;l.O~'1 ·12.a I ,11.1 811.4 10."1,8.0.2 i!.!4 ·II).!!) J2.IHl ,......_
5 JJlonths' storn!;(' •••• , Firm rIp;· ttl 1'111('.... J'ltl\'or f,lll' .......... . 


11.5· "2.8' .1.00 ..131 II.ua (.Ull (OUO ·1-\.1,50." 1100•5 !15.4'1. 8.12 2.20.10.32 r---r""'­
SejJI.15,1948 

.\lhnn·cst .... __ . Hnl'd to firm .... ~tH1rt $tnr('h~· ... " .... _h ...h) 10.a 67.0 3.·" .S70 lO.17IR.OIl'l.Oil2 65.0 55.0 Lo.o tS.O,1 8.!15 LOi> L.oo "" I.....•
]'Ius 1 11'''1'1; tit ,0' • FI1'1II to firm rip" A1111051, NIt In!; 1'11ll'. sonr 13.0 M.O ~ a"lll .i65 10.53 21.110 H.OG'I 07.11 '10.0 100.0118.7-1 V.lll 2.13/12.01 -_""

hut spIry. : !, !1 mouUI ~lomg," ••. Vlrm. __ i\lostly ('nlhll( rJfl~, suur. J. Ii. 0 r.o.O i 3.·10 •SIS 111.1111 20. ao .1. OIH I 00. 0 05.0 I:J.J.O IR.50 fl. 01 1. 5:1 11.4.1 1 _•• 
RIJlr~'. , ill j • ,

]'luS 1 wrek lit .0" • J'Irlll rlpl' to rIpe... . J~llllnl\ rlpe. flllllhn'(J1' W.O ao.o ;t511 .705 1O.5i 2:1,50 LOn,j 57.0 5:1.0 IJO.O 18.'2 10.0:1 1.05 111.(18... I..... ..
2mOlllhs' s(orag\' .••. 1·'lnn rlpl' ......... , ;\lo~tlyrn(11I1\ rip!', SpIry 
 13.1 ,W.O· ;1,"2 .7:17 lli.l1fi22.0.0 l.UliIl m.o 45.0 1Il2.0 118.7, ,HUI I J.i:l II.S,I " .... ,..... ..Plus 1 wl'l'k lit illo __ • FlrJJl rill(' to rlPI'. t'ort. IIO(}(III;II'OI' ...... .. IIl.R :15.11' :1.I.i2 .010 HI.20 25.10 .1.IW2 :la.o 57.0 I110.0 10.00 I' U. J:J I 2.0i 12.00 ..... j.......3 months' $[Orllgl'.... FIl'ln rip!' ...... .. Entin!! rIll!'. spiry. sonIC· , 12.X ·15.0: :1.·18 ' • i05 11O.:1IJ 21.·10 1.0G,1 :W.O 55.0 111.0 18.43 1I.3i /2.31 11.(8)......,....... 

4 months' stnrng\' .... Firm rlp(·to rip" ... . 
whal soft. I • I 1 I I 1 I

gallll!! I'lllt'. full nnvor 1I. fi ·Iq. () a.·lx .IlIH 111.23 2:1.70 1.002 58,0 1 fl7.0 115.0 18.2:1 O. ao 2.50 11.80 J-- .'•••.•••
51l1onthslf:t(lru~r·~ .... _~ .. do .... "... .. ~. 80lllrwlml PII~L prim!' ! 11.0 ·Iau ;U.2 .rolO ;15.03 2UQ 1.1101 ·18.0 ·15.;) Ioa.v (.no 111•30 2.18 11.,]8 I'" ..,.......(or (·n([n~. . 

1 'l't'l'IllS UFN] In rntlng SIlIllPIo's IIr!' dl'JIIINI on p, n. 

, ll1ulClItrs thll rrsislalJl'!' o( tlto tlS.-1W to llppllNI prl's<tw'. 


~ 
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http:2.20.10.32
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• • • 

TABLE 17.-Condition tllld romposition of HOllie l3~allty apples at harvest, after slJccijied periods of storage at 31° F., alld after a subseqllcnt 
l·toeek period of ripenillg at 10 

~ 

C(lildlUon I wh~n htSIWctNI __._____~•. _ JUll'C IIlltllYSls '['Issue alltllysls L 
--------~--~.• ---

DII te storea nua pc· \'01· I I • \ Sol· . Ash'lll~cllls per Sugtlrs (tiSI 
1'lrll1' UII10,' ,Ie dlt~ ullle Sol. Spe. )001111. doxtrose) Aleo·rlod of stornge and 

ripening lll'SS I p0r • sol· Ids- cille 'rotol hoI· 
~llIturlt:; QUIIllty 100 , lidS: IIcld gl'II\" solids 501· IStllrchI I 

gJlJ. of A,q lIrlx.. ,,, NOll' llc· I ullic 
tis. I pH 1110110 Ir~lId· [-Illo \ Ity In'l::' 1.1111' 'l'otIl1 duc· c~~;e Total solids 
suo I IIIcld Ing '. nln lug 

~\' t~-···--.. --- Nell,J Per· r;;:- -- SP. -- ------ -;:;;: Per· Per· Per· Per· IPer·Oel. t5, 1939 
POILt/ds I ,\fl'j jllg I celli I gre.. 1I11lia ur. Mg. Mg. Mg. Cellt cent cellt Of!71t cent cellt' 

Atlllln·cst........... 1'irlll ............... endl'\'l,joPNI flllvur, 16.0 r..... ··-- r .. I................. ____ ....... '( ..... 15.66 7.32 3.08 10.40 12.81 0.14I 
grel'n bnl'kgl'oull(l. 

l'lus 1 week lit 70·..... Hlpo •• _. __ ...... glll.ln~ riPI', yello\\' 10.5 .... ",,, ......... -" ..........__ ." .... __ ...... 15.74 7.18 3.34 10.52 13.08 .11 
hllckgrou,ld. 

3 mont1ls' storage ....I, Firm ripe (0 rilll' som~whllt 12.61..........L ..1.. -- ............. '__'" ..... .1...... 15.65 6.r~ 2.16 0.04 12.80 .11
I%tlng rlpn. \ 
sort, y~1I0\\' bllck· 
ground.

Plus lw~ck 1\1. 70·.... Hipe................ ]'ull Ihl\'or, monl)' ...... 10.8 1.... ..1..... I....J.......I ............l......!............ 15.:l8 7.02 2.74 0.70 12.68 .10 

4 months' storage.........do .......... .. Somewhtlt o\'crrlp~, f,li,. 11.6 ...... ,••••. -1" .....1. ... ·1·· ..·T···........ ··.... ···..· 15. 46 6.88 2.52 9.4012.77 .08 


Ihw(Jr.
Plus I wl~k tit 70· ........!lr Sofl.. o\·crripc......... .. 11.: : .••.•.1.....1' •.•. .1....... ,·......1............1··.····.. ···J.l·75 ~.80 2.08 8.88 12.24 

5.5 months' storll8C ........<I( Overrlpo.............. .. 11.( 1......1••••• '1" .....1................. __ •__ ............. 1-1.88 6.76 1.92 8.68 12.39 .08 

PhlS 1 wcekllt 70 ..........do. O\'cl'ripc, flJlvor poor... . 10.8 ....... '............ r..... .,.... ",................ ,. ...... 15.37 6.74 2.30 0.04 12.60 


Ocl. 8,1940 I I I II' . 
At hJlrvest........... llJlrd ................lStarchy, nndcrripe .••. __ 10. I :17.2 J.42 0.5-1[ 14.00 27.01 1. 052 42.:1 91.8 1:14.1 17.27 7.04 3.12 10.16 13.15 1.04 

Plus 1 week lit 70·.... Firm ripll .......... _ gntlng rlpo ............ . 14.4 20.3 :l.iU .407 14.liO 35.80 1.055 28.2 00.0 118.2 17.53 7.02 4.74 12.3il 14.30 •:11 

1 month's storage.... I1nrd to lInIl........ l'hwor unde\'~lopcd .. 18.:1 32.2 :1.50 .491 14.72 29.08 1.058 40.0 82.0 12:1.5 17.50 7.48 4.52 12.00 14.20 .34 

Plus I week nt 70°.... Ripe................ Ftlir flll\'or, mlhl'r nWIII)·. ll.8 10.0 3.00 .208 1:1.02 46.71 1. 054 12.:1 00.0 102.:1 17.2:1 7.50 5.00 12.50 14.00 .ll 

2monlhs'5torngc .... }'il'lII tonrm rll~l""1 gJlllng ril'O............. . 15.1 20.1 :1.73 .376 14.10 37.70 1.052 a7.0 74.1 1lI.1 16.87 7.54 4.74 12.28 14.35 .15 

Plus 1 week al 70·.... HiPO......... , ......j Sofl., mell Y ............ 12.2 21.1 a.67 . :158 15. 17 42.37 : 1.0[,0 45.0 52. \I 08.8 16.85 7.06 4.78 11.84 13. \10 .08 

3 months' storage ..... Firm ripe. .......... Pulpy, poor flllvor ...... 13.11 21.4 3.75 .:m 1·\.5:1 41.81 il.055 21.7 72.3 07.0 IlI.OJ 7.18 4.54 11.72 14.05 

1'lu5 1 week 01. 70·.... j Ripe................ Pulpy .................. 12.3 1 7.50 4.40 11.00 14.20
........................,..... j ........................ 1O.9IJ 

4 .months' storllg.e.• "'j l'lrm riptll0 ripe.... Overripe ............... .i 12.11 1' ......1...... ·--· ..1'···· ............j.................. 10.0a 7.74 4.10 11.84 14.20 

Plus I week lit 70·.... RiPll.....................dO ...................! 12.2 "'''' .................(' ..... __ ...................... 16.70 8.62 ~.30 11.02 14.20 
5 monl.hs' storllgc.... Firm ripe to rillo ........do .................. . 12.9 --" 'j........... : .................. """ ........... 16.00 8.70 3.20 11.00 14.40 

1 
Oct. S, 1941 I . I I ! 

At harvest..........) Ilnrd, unripe........ '1'Jlstcll'sS, 'turchy......J 10.21 :10.0 /3.70 .:1;2 113.6636.71 1.050137.01,';0.5\ 03.5 jt0.43 1 8.:111 3.07 Ill. 38 112.80

Plus 1 week al. 70· .... ! l'irm......~ ......... .1'1>I\'or undevcloped.....1 1~.? 20.0 ?IO .:1021;1.14 :4:1.52 1 lH? .1~.4 44.1 6:1.5 1~.2? 8.~9 ~.Il 11.~0 12.80 

llllonth's storngc.o... i.....do ........... 0.\0 ....do................ .. I!.~ ~8.1I, :I.,! .:pll .1:1.80~.1.~! I.O~2 2b.li ~6.·1 8~.IJ Ilo.S:1 8.35 .1.21 ll.50 113.15 

Plus 1 week nt 70·....1 .Firm rlJl~. .......... J'ully rll1l', fln VOl' fnlr .. .. 1.1., , "1.0 ! 3.03 ..1181.1. r,o .~). 60 1. O,iO 14. I 68.8 82.0,15.58 8.16 3.10 11.2il 12.55 


http:82.0,15.58
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• • • 2 months' stomg(L••• ~ ••••do........""'" 
 Flavor fully de,·clopil<l.. 1-1.3 :10.0 3.07 .3·10 1:1.70 40. ·11 I. 052 :11.8 47.0 70.4 15.72 8.48 2.88 11.36 12.81iPlus 1 week nt 700 
.... 111rm rlpo to rlpo .••• Sorncwlmt ovorrlpe, 1:1.1 30.0 :1.8:1 .330 B.OO 42.H 1.05·1 :18.8 ·17.6 80.4 15.50 8.43 2.03 lUO 12.70

menly.
3 months' storngo.........do .•••_........ .. Oood flnyor, so rna menli· 
 12.0 33.0 3.77 .310 13.70 4:1.50 1.052 31.8 ·15.8 77.5 Iii. 71 8.75 2.77 1l.1i2 12.UIi ness. 
4 months' storago•••••••••.do.••.•••••••• ~ .• 

~ 
• ••. do.~_ ............... . 12.0 ....-. .... ....-_... .. ......... _.. '" ..... -- ....... .. ...-.. ..- ...._- ---..- .... ....- 15.50 8.07 2.00 11.00 13.50
.. ~""S.months's!omgo..._ lU!lC•••••••••••••••• 

~ 

.Fnlr fln"or, SOlllowllllt 12.1 ... --- .. _,. ........ " ~ ... - .... -. .....- -- ...... ,., "'........... 
~ 

--00-_- ---- ..... ---- .... 15.53 8.57 2.33 10.00 12.60

menly. 

~ 

·T~rms used In mtlng snmp1es nro defined on p. O. 

, Indicates tha reslstanco of tho tlssue to npplled prcssure. 


c.o 
c... 



• • • 

Co> TABLE IS.-Condition alld cOlJlposition 0/ SlaYlJlan apples at harvest, afler specified 'periods of storage at 3JO F., alld after a sll/)8eqltcnt I-week """ 1Je7'iod of ripening (1./ 'roor--' ~;~;~IO~l~';I~n In~p~ctNI Juice nnlllysls 'l'lssuc nnnlysl~! ----­~.--.--", 

flol· j I Asll'ln~~nts PCI' I Sugllrs (ns I ' Data stor~d IInel IW' AchJILy
rloel or stomgc and Finn­ llbl~ Sol.' Rpl" ! 100 Illi. 1 dextrose) A leo· 
ripening nl'~S -: per f____ ~"' sol· II _ • 10' ' 'I' t'l, hoi· 

~1t1turlty Quallt)' 100 i Iris: ( H ,~ :, i i 0 .1 j , I sol· IStarch 
gm.o(' I As Brlx 1.!Chl gnt~.,,, 'Xon.i solids He· I ! ullie
U~· pl [ ,millie' I'Pllcl· IlItlo I It; 1 \1n· tan· Totnl I chll" ~1I' l'rotnl solids 

~1~_I.._ ".~:I Ing nlll_'.~I~I__I__'_:~:...!=I____1__ 

Ocl. I.j, /0,19 Renc/.' I'u· /if, i Sp. Per· I Per· Per· PCI" Per- Per·i : I I 1 I I 
i'Olllltiy .\11. IllY cmt grec.' /lullo I gr. .IIV. '\(0.' ·\lV. crllt Irelit I cellt cellt cellt cell! 

At hnrwsk ........ I 11ard to firm Fltw"r II 11< ll'n IOll('cl. 10.0 ...... , IR.il 7,S8 2.72 10.00 [0[,83 0.01 

,talc'h)', . 

Plus 1 w~ck ilL 70' . ,! Hlpe. FullllaVnJ'. .,. 0.7 '10.31 R.fi2 3.50 12.08 ·116.~5 .23 
2111onths' storng'>.... Vlrm rip,· ... i'i:lv(JI'ull!h'\'l'lup",L 12.:; 

< 

,'19.10 i R.1l2 a.:H 11.31l15.82 .ao 
l'lus 1 \\1'ck at. ,0°.,. l!ipp Full UWIII'. "rlnll' rill' w.n " ,.... 1'18,02j8.10 .1.021'12.12115.70 .27 

l':ltlll~, .' I3 mont.hs' storage.... ' FIrm rIpe I.n rljlo 1-'llI\'l1r und"wlnl,,',l It.~ .:IA.Oa 17.80 01.1·112.00 15.83 .31 
Plus 1 we('k lit. iUo Hill!' Full nann', Sl)lJIl'\\!lat' 111,U "118.M ,7.S.~ a.81 :11.72 J5.iO ,23 

<oft. ' I 
4 mOlltllS' storng'·.... : Firm Ill''' to ripe Full Huvor, prIm,· f,'r Lt.1 ......... "IS.61 '8.01 3.02 JI.O(l,15.70 .23 

,'atlllg. ' j j IIl'lus 1 wCI'k ut. iOo. .. Hlp" ::'nllll'what flt'"rrlpl', 10.7 J ..... 18..tl 1 i.02 a.H lI.ao ilo.U5 I .2,\ 
~uUIt' 11:1\'0" lo~L 1 t f 

6 montlls' slorugc ... _,In FI:\vor fJlr, 'lI~hllv 11)." .:10,2·1 8.72 :1.00 12.0B ,10.33 .13 
~ nn·rrlpI1. ~ f ~ 
l~lus 1 w"('k nt iO'. _do (hwrlpl',ml'aly.ll\\'tll'< W.n 18.13 S.·I'! :1.60 ,12.0S :15.8U .J.! 

h·ss. i ;, IOct. JI], 1040 ! t i f J 

~\l hIlITcsL••.••.• HanL. •. FitlY"!' 1111,/1'\'('101)(>'1. 1\1.2 52,2 3.·10 (l..'i~IO 13.72 23.20 '1.053! 53.2 ')7.0 i1125.2 117.73! a.ss 4.08 :10.00 1:J.70 I 1.32 
~tat'('h~·. 'ii i J 

1'Ins J weok ot. ,0' Firm 10 firm rllll' VI:l\·uruwII'VI·lnp"I!. nn ·11.2 3.·15 .flan l'I.Sr. 28.0,1 t.0;,~ GO.O on. .( un.·1 :16.00 I' i.20 4.52 ,1I.n :1·1.15 .32 
1 lIIonth stOJ~lgO ... , lIur,l FLn'ul' (lIIlIHl'llllll'd, 17.0 fi1.; a,·18 .nuo 15.2~ 25,S; 1.0GU, flO.O 11.01'123.517.55 7.20 .(.02111.28 '113.05 .03 

!'tnl'dl\~. : l j 
Plus 1 week nt 70" • Hlpl'••••.. l'ullfl:\\:!II',crl,p,Jn!('r 10.·1 21.-1 :',(I1! .'(~H 15.1l:l!l.Oi 1.000 ·17.0 05.:1 :112.0 '17.70; 7.70 -1.50112.2011·1.05 .20 
2 months' slOmgl' .... ' FIrll1 .... ,. . AIIII()stl'allllJ(l'lp;·. 1:;,·1 ·IH.l! 3.51! .525 15.1lI :!.~.(]l ).llfl7 flO. a 1ll.7 '121.717.03 i 7.8li ·1.22 :'2.08 1·1.70 .30 
Plus 1 \\Wk lit 70' . l'lrm ripe til rip,· (.'Iil\·m·f"ll'.. IU) :li.2 3.flZ .432 J.l.Oa 3t.r,~ ,l.OiiS liI.i r,a.o 'IH.7 17.48,8.30 ,1.00112.:10 H.80 .J2
3 months' stornge. _._ "'Irm to linll I'll'" [':Itingrl\", J:I.7 ' oltll ,3.50 .4SH 15.25 3\.2Il 1.061 ·10.·1 OS.S IIIR.2 17.·\,1 '11.:10 .1.02112.:12 H.OO .22 
Pius 1 "','ck at 70° Firm rip,' to rip,· .\lrnusLllwllly ILL 3'.l! :1••0, .:LU:I 15.·IS 30.3S 1.(}5S: ,12.3 G3.6 ;\05.8 ,Ii.g·\, 8.iO 3.80 ·12.5G 15.10 i ....... 

http:17.48,8.30
http:121.717.03
http:1.50112.2011�1.05
http:15.1l:l!l.Oi
http:11.01'123.517.55
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• • .-12 4 1I10nths' stOI1l~(·_ •• _·I~Il't1l rlp~••_... _._ 12.8 .12.21 :1,67
l'lns 1 w('~k lit 70'.... 1111'111 to finn rlp~ It.fi .~'~:~~l_ i~~.~2. ,:10: ~8.I~~~~2.l.0~:0.L~~:J t~:1. ;l~: :I~ 7.:121 :l.liO il().88~1'1.05

8.68 3.001'12.2'1 H.or. •Uti5 mouths' sto11l~\'.... · (0'11'111 rlpo •••.. I!!. II ".1.J:r.TiI:"2 0'181 15.m :12.:\61.000 I' 52.0 IO:I,fl ,110.·1 :17.15 II. oJ.! :1.711 ,12.20 H. 75
Q months' stor!1~~_. FIrm rlll~ io rlp<, 12,0 ·Ia.a I :I.M .·111 '16.03.:18,01111.000 Oli.:l (>8.2 '12:1./i il7.lIll 8.81 :1.·10 Jl2.2·1 15.10 

Ocl.£J.lI!H ! ! I [ I 
A L llllt\'l'RL " . lIard Fb,'or un,lt'w1U!ll',L .• 171 it7.2 U.liS .-It·II,LOIl :m.oo '1,0511.17.0! 2.J.7 72.a :18.,U\ 8.·IS :1.40 !JI.01IJa.85Pins 1 WI'l'k at i(» t··tnn ., .... 1,'ullllaHII'._. _, lUI ·Ia.a ' :J lill .:I7U Iii.OIl ·11.i10 1.0(11, 3S.S ·.12.1I 81.1 pU_65 lI.51 .1.60 -'·1.01 15,110
1 month ~t(1r!l!:'·. liard til ilrlll .. Fla,·or parUl111r 1\1" I.ll.l 67.; : :I.IlU .'lIla lli.ill aO.OJ I 'lIl0 f61.2 1.11.1 05.~ 18.78 0.21 .1.05/1:1,20jl0,00

W)ulwll. ,I I
I'lus I ,\('('1, at ill' HIll(> ... ~onwwht\t 1Iw:lly. soltl Ill. I! as. II I :).7.1 i .:I:iS 17.20 IR.OI 1.051! :13.0 I GI.S I 05.:1 ,IU.OO 0.80 ·1.20 1·1.00 15.05

J(lIillllhlYllr. i 
2 l1Iollth~' 'I"nt~" .. _ Firm In fil'llll'lp" Jo:'lllnll rlpl'. (ulllla "or __ , 1!I.1l ·12.8' 3.112 .'1I~ 10 r.o :1tI.r.7 1.0111; GO,O: :Ii.° , 07.0 18.70 I 0.:12 :1,88 13.20 Ir..lnl'lns 1 \ll,tk til. 71)" Hlpl'. .FI,l!'or 1(0"'1. s'JlllewlmL ltl.l :17.2: a.ill .:Jill IH.2U 11.1.1:1 I.OG21·12.:II·I~..t 81.7 lo.ollo.lil ·1.01 13.62 ID,IO

Illl'ah-, 'f':j 1II0IlLh~' ~t'lf;l~(' ,". _ Firm 1'111(· ... 1"ull I\,iv"r. ~1lI1 rl'l~p I ·,.. " , ·UUl . a.07 .·IOU 17.30 13.21 1.0011 "2.0 ·11.1 1l7.0 ](1.07 O.SO t ·1.51 H·JO 10.10 ••••••• 
c.J nlouths' ~tC)ra::!(~, ....... __ .... ' rIo Full' j\;l\llf. nut ('Thlp •• l~. () ,j:l.lI ! a.05 .!l51 tn.llIl >111.(11 1.01l1! oIr..O I :J5.li j 70.·1 IURn u.fl7I·I.~5 1IJ.I.22 IO,2li I.......


5 IIIl1l1ths' ~t!)rar:l' _ •_ I, Inn 1'11"'(0 rlllf' I"nlr Jlll,or, ~(Jrt_ •• _ ._ ILl ·1 I. Ii , ;1.110 .aaa 10,111) ·IS.IO l.Oti!! ·li.O I aa.5 81.1 10.10 U.75 ,1.711'1-1"111 10.25j••_••••
I I , 

1 'Tt'rrn~ tls(!c1 In railu1! Fltmpil'S- nn~ t](tnrwd on fl. G. 
• 111<11('<1[('5 rrslstnl1C(\ of tllll tlSSUI' til IlPPU('!1 [lll'SS(ll'I'. 

Co> 
c.n 
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WINESAP APPLES 
Eating Quality Ratings During Continuous Storage and After Ripening 

QUALITY RATfNG ----.,-----...----,-----r-----, 

80r~--~I----~--_+----+_--_r--~ 
_____ ...x __ • ._.. JC_.~..... 

I 

I 

x__-x.:x.--...._---"'='­
I-::=_---~~':~i-~~ __- _ x60 t _ - - f-- _ x ---- - - --+-------1 .... x 

40~----+------+-----+----~~--~+-----~ 

20 ..------+---- -. In continuous storage at 31 0 F _ 

1 -1--' samt lot 1 wejk I~ter in (00 F 

6 12 18 24 30 36 
WEEKS 

CURYE,f $HO- THE DfVELOP"(HT OF EATING DUALITY IIo'JHLE ftl COtlTuWOUS STORAGE 
AT 1Jo F .1. NO JH IDEIlTU;,I,L l.OTS 1 wEEK LATER HI 70 0 CURVES ,I,I.ATHE"';:J.TlCALLY 

CALCULATED FROI<i .JEJ.f/ CUALITY ,urmal MADE AT '&PPRO:(I"'''TfLY 1-WEEK INTERVALS 

U. s. OEPARTJr.l.fNT Of AC~IC.ULTIJRf 

FIGURE 7. 

• 

• 
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YORK IMPERIAL APPLES 

• Eating Quality Ratings During Continuous Storage and After Ripening 

I 1-. __QUAt-L_IT_Y_R_A_TG 1 ___+-__---; 

80 I x- _-x. 'i -" - - '.' -t· .~:.a'~~ 
I- ...... --- x I 't. 

60~X·ez~-~ 
V·I I

401- --'I----~---+----+---~ 

In continuous storage at 31° F __ ____ x201-----1-- -. 
Same lot 1 week later in 70° F J 

O~~,~~~I~~I~~I~~I~~l 
o 6 12 18 24 30 36 

WEEKS 
CURVES SHOw THE DEVELOPMENT OF fA-TlNC OUAl.lTY ""HILE IN CONTINUOUS srO'!:A.'E 

AT 3,0 F. AND IN JDENTICAL LOrs J 'lliEf/( t.J..TER HI 1Do CURVES IoIATHE.04.lrrC.4LLY 

C"'leU!..A TED FROM MEAN OUA.l,ITY R A TlNC;S IoIIo,OE J.. T A. PPROXfJO. TEL 'r ,.t(EEi<, INTERVALS 

J." O[PARTIJEzH OF AC.~JCULTURF 

• 
FIGURE S. 

• 
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w 'LUll,g 10.-Condlt-ion (/ lid cOl11positioJl oj Wines((p (lIl7lies (It harvest, ojler s peclJicr/. periods oj storage at {lJ1 0 P., and lIjler (I 8IllisCQllcllt i-week 
co 1Jrrior/ of ri7Jt'nill{l at 1'0° 

JUICl' IInu1Y51$ 'l'lsslio linn lysis C'OIl(Htlon I \l'h~n Illoppelt·" 

• , ~()I- ,\slrlngenls per ! SlIgnrs (ns 1 

])1I1~ Sloml lind llr ­ 1'11'111- . uhl\\ ~Jl'- 1001111. dextrose) Aleo­

rlou of sLOI11~l' nnd . • ness 2 _ _ S()~: Ids. ~lflc _~__,<'_,__ '['otlll, . hol­
rlp~"II1!l ;\Iol.urlty (~lInH1J Ids. 110hl grlll'- I I solIds I I I I slll- ISlnrch
,\5 llrl~. ." NOIl- Hc- lIhlo 

pll II1l1l1e <I'uti-' IIltlu I HJ 11111-. tnll- . 'L'olol Idllc-I 811- '['otul' soUds 
ncltl IIIIl 1 JlIII ! IIln l. . Ing I cros~ 1 


! I I 1 

__.,,, - .-.- ...-.~, '''-'' .." .. ~..... .. . . .... • .• ''', ." "'-"1'--"1-'--'-.----1--

Oel. £B, 19# ' . Uelll/' l'er- /Jc· I I .'1/1. I I Iprr-j' 1'cr-1 /)cr- Per· 1Per- I 1'cr­
.• ' ' .', • , " •• • 1'01(1lf/$) ;'[/~ I .1"00 CC!'~ ~rC,e~ ,JlIII!?' gr., MOo': fllO. I ;\/g. cent CCil!. cent cellt cCllt r cellt


.\Lhlln~st ..... __ .... 1.' hill ............ l't.llch~.~rl1l1, tus(.~lcss. .111.8 hI. 1 , .1.5. 0.4.1. 12.~/ 2S.·', .LO'I" ·W,I ,1l.S 1.81.1 ,.,.\ol.5117.2,1 1.91. O.J.I !1I••\()

Plu$lwrekllt7U·'.. " Flrnll'lp~"",_", tin • __ ~' '. i H.71"IS.~ :1.70 .:1I1512.103:1.071.0·\o,4U,.",.lj88.211.1.8.1 7.0·11.88 U.52 11.85 
11l1011thstom~\"~'- Flrllllolll'1urlPll :-;l"rchy,solll·,ta~I~les.~' 15.:! 57.!> 3.57 .ana 12.:13 :n.:l7'I.(Hil'·15!l 42.:1.88.2:14.20 7.3UI1.02 0.l!811.05 
l'lus1wccknt70..... [O'lrlllripulorlpc •. F\:,,'or IlIlI)/' ,,11111111'; 1251·13.0 a.lili .358 12.5a a5.00,1.018.·'1.1 ,.12.3 I SU.4!J.I.:l0 7.5312.0710.CoOIIl.80 

<111wllllll'L1. . i ': I " 1 

2mllnths' storng'c.... Firm ripe... ........ I-llnrrhl', IIn\'orlcFs .. t J.15 j 50.5 a.li2 •.j \I 12.70 an 112 ,L 0·18 : ·10.5 ,15. Il , SIU :1.(.02 I 7.52 2.22: 0.7·1 i12.15 

Plus I wccknI7U'.... Hfpn .......... 1';nlllll(,·lpe .. ~ ... '. 1 12.n. ·f·I.G :1HZ .311112711 an7G 'II).IS 51.2 42.:1: \13.n :(.I.n 8.01 LBIl i 0.00 '12.:10 

3Illollths'sLOrng~ .••• Flrlllrlpet(ll·lpo .. ~1"r<·hy,Il"l'ol'lrss .. ---: 12.li 15-\.01 375 .3f1ll 12.211 aa.2tl ,l.O·1Il 01.7 i ·12.:1.10-1.1 ·J.I.na 7.78 LOS I 0.·10 :11.75 

Ph,s I w\.ckn[7U·.. ..do.............. gntlngrlpo ......... , .12.U ·11.3 :1 G5 i .aou 12.7:1 :11 fi.I ;1.!1-1i 520, .(·1 I: 07.0 '.1.(,,\0 7.0511.071 u.02 ·11.05 

.IIlIontbs'stornge•••••. do. EntlllgI'I\1e,lh\\'orlork·, 12.X 511.a: 3.50' .:JiG 12 no a328 jl.O·\o 58.2 n2.11 :111.114.'13 7.00 1.33 0.32 12.10 


\Ill(. i . I I : j i I' I 1
 
Plusll1'CQknt70" • HiIlO .. ........ Fla\·orfnlr.............. · 11.7 ·111:1·3.07 .320 J201a as ORI.Il·16 '17,G; 52.D JOO.o '14 . .(7 7.87 l.ao 0.20 <11.110 

5,llloU!11S:,s.lorn:(\o .... Firm rillc l,ol'lIlO ..• Jllll\·oriacklllg......... 12.1l 52.?,' ~.Ila .:151 .l~;;(] a·1 :\1 l.o·\f\ !lI.X: fJ(J"I I"H.2\J.I-:17 s.oa I.t~ I 0.;18 :.12.20 

I Insll1cckllt dl ... , !llpo................ .(10 ............... 11.0 ·\11. 370 ••100 1.. /0 ,(1.7 1.0·111 .•IS.q ·17.0 811.·1,1·\.31 S.OI I... 10.28112.111 

ti month"slol'a!:C•••••..•. <1<> ......... . Fh\\'orfnlrtogootl...... .12.·1 :'iii> :UiO .. :lIlS 12.·1:1 :la.7:! I (Hil 51.1! ·\0.0 j 111.7 ,1·\.62 7.7:1 1.4110.1'1'12.30 

i lllonths' slora~e ....,. , do ............ Fla\'or~(1lIl1 ............ l1.S 5:1.:\ :I.hf> , .3115 l:l.til :11.31l 1.0·\lJ 0\0.1 t ·\Q.H t SIl.O :1·\.77 8.0811.ao l 0.38112.00 

Sntolllhs'storage......... do........ I'mncwhnLo\'crr}IH)' 11.5 a~.u a.no .3·17 12.50 :tfi.Ui I. []·I!I 57.7' (H.·I \22.1t '15.2\1. I $.(11·~ 1.131I 11.7-1 j: 12. ill 


• 10" I 1 I I
Oc1. /i), 1') I 1 t!. 

Athnr\'~st........... HlII'rL , ............ 'l'IlUgl!,sllll'rhr ...... 21.1 1)11.0 a.1l1l .510 Ir..no a031\ ,1.0112 7nn 55.01:10.0 18.2.,10.21' 2.88 ·12.12 If4.8n !
..... 
Plus t \\'c~k III 70· .. H:lnl to 111'111...... ~(Iltl', ~1:lrrhr ......... I~,l ·I:!. n a 00 , • ~1J5 m.20 :13 2.~ 1.0G·1 (15.0 57,0 ;122.0 IR.3·1 : 0.74 2.S2 .12.50 '15. ·Ill ...... . 

lmontH stOI'll{:o.... lJurd ............... , 1'011r. slal'chy, nn\,O\' tin" 10. ~ ":1.11 a.7'1 .012 Ir.. MI all.1i7 l. OO·) 01. [] '15.0: 100. 0 IS.40 I 0.70 2. iO 12.·10 i 15. 70 ...... . 


'\Hclnpcrl. '. 'I' 

Plus I lINk flL 70·, ". Firm 10 llrlll 1'11'0 . Fhn'ortlllllr, ('Ioped In a :l21l 3.112 .·1:12 15.511 aO.:!7 1.0Cl2 :l0 0 57.0! OIl.O 111.11 \tI.lO 2.:10 '12..10 115.30 I. ...... 

2 Illonths' storage .... · lIurd .......... -~. t-1(lIl1·,'I:\l'(·h~.,lhl\'orl1ll. III 7 ·150 a.m .C,37 IIl.OO :10.(10 1.0(12 701.0 '18.0122.0 :IS.IS 10.10 2.02 12.12 i/5. .JO I·.....· 


tlrwJlll'crl. ): I til 

l'lllS I wcek nL iOo.... FlrtIl to 1I1'1ll rl(1c ... ; 
Fla\·0l·11I1Uc\,clnpc,1. . Jr. a 2QU :t.on .-Inn 15 70 al.·lil 1.0(i() fJ3.0 60.0 :\13.0 ,'~.07 10.52 1.7(1 :12.28 1.15.[,0 ...... 

3 mouths' slorngo.... Flrm ...... _... .. 
 Ahnostenthll(rll'l'.. • IS.l IiLn a.51 . filiI 15.S11 2t1.711 1.01i2 lio.n 1i2.0 127.0 18.·15 0.0'1 Lila 11.112 15.ar. ....... 
Plus 1 week ut 70°. 1'lrll1 l'hlC ........... . Full rllll"fulllhwor...... J.l.1I 2\.0 ~.77 .'11I; 15,liO 3U.nO.. 51.0 l\7.0 IIS.0 18.·\0 lO.al 2.:10 12.0·1 1,.r.o ......_ 

• 
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41111.5' StOI1\RO....: 1"h·IIl ••.••••••••••• .' ,\IIIIOSt.llI·hIlO (Or l»lllng ; 17.0 I ·1:1 ':1.61 .6011 ,1(JIUI30SIJ ,1,001 11i:1.11Vlils I wonk III 70· d' I' 1"lln rIJln ••.•••••••• ' 1<'1111 rlpo. ..",.. I 	 ·16,0! 08.017.70 Ilo.2~ /1.08 112.~'O n.lo 1.......
1·1·1' 2SIl anti .·IIr. jlo fill ;J71111 .1.0110 W.O5 l1\onth~' 5tOI'I1I(0.... 1·'lrm lolh'lIl 1'11'0. t 1';1\([1I1l1'11'0 .•.. " ... lill.tl 100.n .IS.27 10.23 2.U8 12.:10 16.,16 , •••••• 
PillS I w~ok ilL 70·.. ~'1l'1l1 rlpo to 1'1110. ·•. 1 1·'1111 rlp(',80IlluwhHLsult. 15.11 i ·1511 a Ii:! -I7~16W aa,".1 :I.nrm i HI.O ()!l.U 11.10.0 .18.83 iIlL·IS 1.88 12.:10 15.m) ,•••••••w,n 17,11 :177- a7u~-. E~ L,,*"~ .~ .1 

i.Omonl.hs'stul'Ilgo•••• 1·'lr11l 1'1111'"' ........ 11.'"11 rlp~. '" ••• ., •••• 1.1. f> i ·11 II :1 ill .• ·l:lll :In.un ·.:aIl71l ·11.1l1l~ ... '. j 
18.:I1 '10,"2 ISS 112.40 16.551"..... 


7 lIlollUm' SLOl1lgl'.... Firm (0/\1'111 rlpn . mllyor hl(.klng........ . 	 --. !lS.07 10.·IH 1.72 12.2() 15,:!I1 •••••••
15.2t:JU ,1I :I.tll .·17.t!I5:lll,aaOII.O!\(Ii.8 months' 51.0nl»0".. \)'11'111 rllliL __ • •..••• . tlo ... .. .. 	 18,,12 1lJ.28 1.72 12.<H1 11i.0r. •••••••
1·1.·1 I .1:1 II a lill ,-12° "15 UO ·:15.1i2 '1. (laS ;.U lIlonllls' SLUI11I:\1.... ..dll... ........ FI~sll linn, ,Iry, IItHor 	 '18.a1 IIl.nll I.:IU 011.00 H.SIl I'"''''
1

I !tIl'klng, "'·!l1 a711 :1.73 ..IIH 115110 rll.~7 (0110' 	 113,,15 IO.no 0.88IH).ss 1·1,25 I....... 

I ,I-------------------.:..---.~.-.------.-"'---'--""~'" 
I tl'~rrllg \IS~lIl11 rutlng SIl1l1J11~s MIl dl'!illl'l\ till p. II. 

t Indll~il~s I'!)slslnllc~ uf lbo t1S.~110 to lI[lpllad IlfI'SSllro. 
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!i TAl1L~J 20.-Condition and composition of lIIatlire Yellow New/own ClPp/CS at harvest, (lfter spccUieci1)crtOr/S of storage at [,Jl 
O 

P., and after a 
subsal/l/Cnt l-week period of rl:penillg (It 70°

I ----.~.-.---.--~ --. 
'I'lssuc Ill1ulysl~Juke tlnlllyslsCondItion I when III~pectcd 

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

801. , ,Astrln~('nts POI' Hugill'S (tiS I I 
Dot.e stored (Ind pe· '\ ,F'h'm- UII1l'-

AcielilY IIhle Rol. j Hlle'.: 100 lUI. dexlrosl') 1,\lco. 
rIod of stonlge ond I1l'SS 1 l'll'l" sol· IcIS-1 clOo • ,-,~..... 'I'ol'll .~-' hoI· , 

i Vol· ; 

ripening I QunllLy 100 leiS:. O(:ld grll".1 I.! Isolilis sol· iStllrch~loLlldty 
gm.of, i .As llrlx 1I I IL "I' , ;-; on· I • He· ~ IIhlo I 
, tis· pH 1II0llc fl'C'nd- 111 01 Y i un." tHn.. 'Potal! duc- 1 : II~\ 'roll,1 I solids 

I Ilcld Ing nin I IIln i _ J._ ..~: Ing eros(. ._.___:-lUll 

Orl. S, 11141 !---.-----.-~-.-.- lin"I., 1'". lJe·'. ,'ill. ..' Per.' I)er· Per·, Per· . Per.) Per· 
POllnd., .Hl. i,," I rent : (/ff/'S lIulio yr. : MU. I Mg. ,\IV. I celli cent celli I celli Icelli Icelll 

3.fillll..IH-.1 I2,5!l25.U2 I.U·to: 40.·1' 4\1.4 118.8 :15.15 7.111 2.:11 '10.22 12.05 ...... .At hnrvcst....._••••.!Firm. \lnrlpo ~t"rclty, fiOur 17,7 ·10. ~ 
11/.0: .1;\.\ a•.ls 1.·Hi" 12. H,{ 27. m 1.11·111 3S. S ' ·111. (\ 70.4 i1·1. 01 7.01 2.05 1.10.50 12.25 .......1'llIs,I week Ilt 70° ...• , IInrd. nl11"lpc .'[0 .-. 3.M ASll:l.IIO 27.10 1.11-18 ·17.0: 42.,1 !IO.O .15.10 7.112 2.fiO JIO.5S 12.70 ......17. fj li7~ 7,I month storage••••.• ! FIrm. ullrll1~ .... lin ........ " 
 a.filll .a1l7 .13.2'1 '.33.3S 1.048 :15.a 1.17.6,82.01'1.1.111 8.22 2.5° 10.72 12.00 ...... .l'llls I wc(~k ut iO" •• -1 Finn ............ , FI"vor fulr. S\\('I'l. UtI '11.7 


j sl1~htly starchy. j 'I :! 1
:1.00 i .·111 la.13 '31.07 LO"O '15.0' ·\1).5 8!l.4J.1.00 8.0,1 2.11010.0·1 12.002 months' storage•••.! l'lrm to firm rlp~.... HtHi1l'I·IIlSll'lt·ss. sl!lrch~' Ir.. ~ as.n 

Hi,U ,J·1.Fi ;1.n5: •. 151 1:J.fiO:lO.lIi I.llr,2 40.·1! 3H.S' 1>8.2 '101.117 8.15 2.·11 ,10.511 12.25l'lus I w('ekat70·.•• .! •.•.<1n FhwOI·flllt·.. " .. ,•.. a.fili J .·I!;' 1:l,lO:JII.OU 1.050: '17.0 I a5.:1 B2.0 Illli.27 7.111 2.A!l ,IO.:H 12.203 months' storage•••• i Firm 1·lp('.. Fltwor ~tlll ulllh'\'(>lopr<l ' H·!ll'I:U 
3. liZ , •. I~I 13,17 :11.27 1.0r.O· ,10.11 3[)03, 75.U 1-1.113 8.:111 2.m ,111.00 12.5/iPlus I wc('knt70~.. ... du... .. ... j<'I!lvor fully dpl'l'Ir'lwtl lao U ' ·10. () 

la, I fll.IJ :l.IH I .a5B 12.7u:J(i.:J,1 I.04H '17.0 211.5 17·1.1 lli.02 8.27 2.73 ill.0012.·1O4 mouths' storn~c.... ' ....do ......... ,.' .... do............ -- . 
Plus 1 week:lt 70" ... , Firm rllJO to rlpl'. A lmost llI('nl~', 1I,1I'0I' J:!.~ :35.5 a.71 : .31H 12.'1Il ,l!·!.f15 :1.lI-IO i 37.0 2S.3' liS.!! 114.7-1 8.17 2.6:1 110.70 jI2.05 

I gOI)!I. 
.1!l.O i !l.71 ~ .3!!a 12.70 ~KOU iUHS: ·12.!l au 7·1.1 :H.ill. 8.·13 2.·la I. Lil. SO \12.255 monlhs' Slorago.... '•••..do,.,. •• do............... . 12.S 


'0" •••• 

12.S 311.0 :lIiS .3Sli I:!.XI 3:1.50,)'U·1ll :lr..a :I:'.:J 70.1i ,14.6.1, ~.3·1 1.82 1,10.111 12.20Omonl,hs' slorngc ____ ; ....do... ......... Almost melily. Jh,,'ol' 
 I tfnir. ,Ili.la: 8.58 1. ml ,10.18 112.20 
7 months' storoge..... ' ... do ;\1(",lr. lIuyOl' fall' 10 poor 

i , ' , i 

Or~. 16. 19Ji! ; , f I ! t 1 !I 
HI. I 51.1 . 3 R\ ! .50!) 13. g·1 :2:1.:;0 1.051 2(l. r. :17.0 l\!l.fi 117• 10 0.10 -1.16 :10.20 1- ..· '1' .... .,\ t hnrvpsL..........1 Jo'irm •. , ....... .. ~our, UIHlc\"(,loll(l(L .. _ 


.•. odo .. 0, .......... . In.li 52.2 I 3..12 ' .fiR!! 1·1.57 25.llO 1.050 !lli.a 52.11.88.2 (HI.II!) n.m .1.f.iU ,11. III ." ......... .
Plus I wcrk nt 700 
........ do 0" • , 3 '" '"3- j I 'J I 20 "') I U" I IJO '" 51 I, -7 0 IU 0'" «.).) I" I '10·0 J'l 00
,\l1II05t et1tlJ]~ rlpl'.gOod 10.2 -. I, .0_ • i) I •• -' t • u_ I • i.): .... 0 • - I. i . a ..... • . U' I" ., ,.) 1" ~ ....... ­1 month stornge...... • •••do .. 

1I11yor. 
.12.5 a.·I:! .502 1-1.-1·1128.77 1.0.;5 :J5.3 ·12.:1 80.-I1tl.03 0.-17 4.05 11.12\'14.00 '\...,,'" 

21110n!hs' storage....., Firm to firm rlpo .... ~JlleY. IwarI;' cnlln~ 
Plus I weok at 700 

...+....do .. _..............do ................ ].j."

15.-1' ·17.S 3.·H .523 Jol.U!112Kno '1.057 ao.o 51.2 i 81.1 i17•00 0..t3 4.S9111.32 14.70 ..... ..

1 
1.1. 2 a7. S a.62 • -183 '14. an 2\).7(\ 11.050 33.5 ·15.0: 711. -I .111. S7 6.28 ·1.08 10.00' 14. ·10 ...... .Plus 1week at 70°....I]llrm rlpo..........: 1!;.n;1~ fOI' cntln~ ." .•. 

15.3 M..I a.51 .510 1.1.20,27.:l!l 1.051 40.(\ .17.0: 88.2 '17.02 O.M ·1.36 IO.1l0 13.00 .• - .....3 months' slorage....1 ,Firm to flrmrlpo....:.....do, 0 ............... .. 
 l!l,r, 42.7 !l.SO \.376 H.I:! ,;\7.61 d.Ofl·1 30.0 ·H.I, 7·1.1 :iU.7U (i.8U <I.OIl ,10.08 "-1.10 j.......Plus I week nt 700 

••••1 Firm I'I)1o...........I.....do .............. .. 
 H.5 ·17.2 3.5!! f .505 14.40,28.01 '1.055 40.n (i1.7 lO~.!!Il7.~5 11.82 4.·1·1.11.20 ,H.70 I" .. • .. •4 months' storage.........do...............l .....do ............... . 

fi mouths' slornge....I.....do...............' .....do .................. . 
 14.·1 5·1.1 :1.5:1 i.-IB8H.fiS 30.0!ll.O[)5 28.2 00.0 i 88.2 '.17.UO! 7.07 'I.O! ;11.08 .14.211 ! ....... 

o months' storage....} FIrm ripe 10 ripe .... ' __•••do ................ .. 12.8 :JO.7 :1.0.; .all:l 1-1.27 ·:IQ.ao :1.052 as,g H.I: 82.0 17.22,7.11 :1.75110. 80 114• 10 I .. ··.. · 


la. S ,12. S :1. Oil . aSG 1·1.1330. 51l 1.055 32.2 35.0 I 07. S 10.02 ; 7.00 3.58: 10. 58 13. \10 .......
7 months' slorngo....1 1111'111 rlpo................dc). ............... .. 


http:17.22,7.11
http:4.�1�1.11.20
http:14.40,28.01
http:4.S9111.32
http:11.12\'14.00
http:80.-I1tl.03
http:1-1.-1�1128.77
http:Illli.27
http:1:l,lO:JII.OU
http:8!l.4J.1.00
http:I2,5!l25.U2
http:3.fillll..IH


• • • Od. £6,1943 
At harvest___________ TInrd________________ Stnrchy, tough __________ ]0.4 50.0 3.30 .760 16.40 21.37 1.004 45.0 55.0 ]00.0 10.36 7.70 3.46 11. ]6 15.•____ do••_____________ . ____ tlo..______________ •__ '5Plus 1 week at 70° ____ 10.1 ~).O 3.47 .0118 Ii. JO 24.42 1.066 35.0 57.0 02.0 HI. 22 7.82 4.06 11.88 15. o.1 month storago ______ Bard to firm ________ Starchy, otherwise Calr __ ]8.4 3.40]<-Irm________________ 53.0 . iOU 15.70 22.10 1.065 311.0 57.0 06.0 19.13 7.00 4. 52 12.12 15. 5Plus 1 week at 70°____ _____ do______________' Almost primo Cor eating. 10.7 41.0 3.42 .625 17.30 27.75 1.066 31.0 74.0 10:;,0 20.01 8.52 3.02 12.44 15. 52 months' s[orago ____ Flavor wldevclopClL ____ ]7.8 47.0 3.31 .727 ]7.20 23.67 1.06S 38.0 62.0 100.0 10.04 8.10 4.22 12.32 16. 45Plus I week nt 70°____ Firm to firm rlpo ____ Primo Cor eatlng.._______ 15.0 32.0 3.58 .558 17.20 30.82 1. 000 38.0 55.0 93.0 18.90 8.24 4.44 12.6S 16. 5Ftrln __ .. _______ __ ____3 months' storago ____ Flavor undoveloped. ____ 17.5 4;1.0 3.52 .503 17.10 28.70 1. 004 34.0 67.0 101.0 IS. 88 7.82 4.54 12.36 16. '5Plus 1 week nt 70° ____ ]<-Ifln to firm rlpo ____ Full eating rlpo, good 15.0 34.0 3.52 .M8 16. SO 30.75 1.064 34.0 57.0 91.0 10.35 8.08 4. 48 12.56 16. 5 

Flrm________________ lIavor.
4 months' s[orago ____ Primo Cor ontulg____ •____ 17.4 -10.0 3.38 .62,) 16. SO 26.84 1.005 33.0 63.0 00.0 10.23 8.12 4.40 12.52 16. 5Plus 1 week at 70° __ .. Firm to firm rlpo ____ ]<-ull eating ripe. mellow 15.8 33.0 3.50 .4118 16. -10 32.84 1.062 22.0 67.0 80.0 10.30 8.04 4.2-1 12.58 16. 55 months' storogo ____ Flrlll________________ Enting ripe to prime Cor 17.6 48.0 3.25 .583 10. -10 28.00 1.065 31.0 60.0 01.0 19.16 S.44 3.S4 12.28 15. '0

eating.
Plus 1 week at 70°____ Firm to firm rlpo ____ Full eating ripe, mcllow. 15. ~ 38.0 3.52 .430 16.·10 3i.31 1.063 36.0 53.0 80.0 18.87 8.84 3.52 12.36 15.Flrm_____ • __ •_______6 months' stornge ____ sun yrlmo Cor eating, ]6.S -18.0 3.43 .562 16.00 30.15 1.066 ____________ ------ 18.07 8.66 3.70 12.36 15.

gOOl fia\·or.
Plus 1 week at 70°____ Firm rlpe ___________ 1IIeUm\", but good l1a\'or_ 14.4 36.0 3.58 .463 16.10 34.88 1. 062 _____ • ______ --I ___ IS.66 8.52 :1.32 11.84 15.Flrm_____ . __________7 months' storago ____ Same os for 6 mon ths. ___ .488 16. ao aa.3·1 I. ooa ____________ ____ do _______________ 16.2 37.0 3.63 ------ IS.06 8.58 3.66 12.24 15.8 months' storngc ____ Flavor somewbatlneking 16.0 47.0 3.70 .440 !.i.OO 36.03 1. 002 ____ •• ______ 18.77 S.34 3.30 11.64 15.-----~OlllOllths' storage ____ Firm rlpc-___________ ]<'Jnvor lacking, some· r 14.2 41.0 3.80 .418 15.30 36.70 1.058 ____________ --...-- 10.23 7.58 3.3S 10.06 14.

what stalo. 

I Terms used In rntulg samplos arc definc,! 011 p. O. 

J Indicates resistance oC tbe tlssuo to applied pl·essure • 


..
-
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;eo. TABLE 21.-Condition and COllllJosilion of ill/Illature Yellow Newtown apples at harvest, after specified periods of storage at 31° F., and after 
~ 

a. s1lbsequent I-week lJcriod of ripening at 70° 

Condition I whcn InSlJcctl'<1 Juice unalysis 'rlssuc anulysls 

Vol· 1 Ii Sol· I I Astringents pcr I Sugars (asDllte stored ami pc· Fil n~ urnp I Acidity ,uble S ,I. ; SII'" 100 rnJ. dextrose) AlcQ·Irlod of stol1lgc lind UP J 2ripening ]ler 1-----· sol· '-I'" ------ , I hoi·100 • ids: Ids. clfic 10.tn . sol· IStarch 
grn. of I As 111"Ix '.lCld gl'll;' 'I'I . ]\on· sohds He· uble

MlIlmlly quality 
• I ' 

tis· I pH rcnd· lOtiO Ilt~ 1;1:: I I(!uc·1 c~~~c I~l'otal solldsIllla!ie tan· \ Total 
sue aCId Ing llIll mg 

Sept. 8, 1941 1------ Reot/.! Per· De· -- sp~--'--1-- Per· Per· Per· Per· Per· 1Per· 
POILlHis .111. illg I cellt grct!s Rolio gr. My. Mg. Mg. cent cent cellt cent cent cent 


Athan'est............ llard ................ Tasteless, Inedlhle...... \ 20.7 -10.5 3.:10 0.01i7 IO.U7 W.OO 1.038 51.2 01.7 142.9 15.31 6',55 1.91 8.46 to.05 

l'llls Iwceknt 70°.........do ....................do........ ....... 21.3 37.5 3.31 .Ii·lil 12.01 18.5U 1.0-16 70.6 40.1i 111.2 14.88 7.23 2.25 0.48 11.05 

1Illonthstorugc...........do..................... '10.................... 21.5 38.!! 3.aU .ms 12.00 19.42 1.044 40.·1 ·17.6 07.0 15.00 7.02 2.12 9.14 10.55 

Pills 1 week atiOo....... __ do ....................do................... 10.5 ·15.7 a.44 .011 13.0-1 21.35 I.(HS 38.S 58.2 07.0 B.OIi 7.65 2.80 10.54 11.05 

2months'storngc..... __ .• do ......... __ ...... __ .do..................1 10.3 '17.5 3.·10 .570 13.27 23.05 1.0·18 M.7 58.2 H2.0 14.07 7.39 2.65 10.04 11.80 

Plus 1 week at 70°..... ____ do .. __.............. __ do............ .•.. 111.·1 ~3.:l a.42 .579 12.70 21.03 1.0·\11 44.1 52.0 9i.0 14.85 7.48 3.02 10.50 11.00 

3 months' storu. gc ____ •.____ dO ........ __ ••.•. ____ .dO................... , lll.a ·!U.3 3.41 .579 13.07 23.61 1.05t 54.7 52.11 lU7.1i 14.84 7.49 3.01 10.50 12.00 

Plus1wcckD.t 70°.__• Flrm...... __ • __ ... __ . __ .do... ............... 17.8 41.7 a.53 .558 12.93 23.17 1.048 51.2 52.0 10·1.1 15.04 7.60 2.22 9.3212.i;J 

4months's!···I.lge.. __ Bllrdlotirlll ____.... St.lIJinediblc............ 18.5 a9.5 a.52 .533 12.86 24.10 1.050 '17.6 44.1 91.7 14.70 7.47 2.03 0.50 12.00 

Pins 1 week at 70°.... Firm....___ ... ________ • __ do...................) 17.7 38.9 3.52 .519 12.93 2-1.1H 1. 048 44.1 3S.8 82.9 14.85 7.6312.13 9.76 11.95 
5months'stornge.________ .do....................do ____...... ·........ 16.1 3S.3 :1.53 .453 12.04 28.58 1.048 47.0 38.8 86.4 14.87 7.64 1.92 9.56 11.80 
J'lus1 wcck lit 70°.... l'irm ripe to ripp.... I'h,,·or lacking, hut. cd· 16.0 41.0 3.5S .418 12.23 29.28 1.0·18 47.6 35.3 82.9 15.00 7.83 1.5G 0.42 11.70 

ible. 
finlOnths' slortlgc __ ~. ]rirIn_~ ___ ... _______. __ Flavor lackin~, eflUng j 16.5147.5 3.54 .439 12.07 n2 1 128.88 ;1.048133.51 44.1 I i7.0 115.l() 1 7. . 76/9.28111.85

ripe.
7 months' stol'llgc.___ Firm ripe __________ . Yellowish, fllir na\,Ol', 14.7 35.6 3.62 .386 12.:13 31. 03 11. 0·1·\ a8.8 H.1 82.!l 14. ii 8.13 I. 51 9.04 11.75 

some green and poor. 
Sept. /6, 194i 

At hnr\'est. ____....__ liard ....__ ..____ • __ .1 Sour, starchy, inedible.. 20.7 52.3 3.38 .474 10.35 20.26 __ • __ -' 61. S 42.3 2.09 7.44 9.65lOU r3.!l61 5.35 
19.0 49." 3.4li .481 II. 50 23.91 1.042 45. n 47.6 !l3.5 14.11 '.51l 2.84 8.34 10.90n:~J~tl:·~'i~r~~~O:__ ~~: ::::: ~l~:::::::::::::::!:::::~lg::::::::::::::::::: 37.0 14. 22 I o. ·12 8.0821. i 48.4 3 .• 10 .470 lUll 23.41 1.0:38 37.1 74. 1 2.66 to. 75 

Plus 1 week at 70°.... Hard to firm. __ ...... ___ .do................. .. 18.4 47.8 :1.58 . ·181 II. 97 24.89 1.044 40.n 40.4 00.0 14. 09 0.16 2.82 8.98 11.45 
2 months' storage.... ____.do•.•__ •________......do........... __ .... __ 18.0 40.5 :1.64 .41i3 12.01 25.92 1. 043 31.8 47.6 79.4 14.40 {Uti 2.78 8.94 11.50 
l'lus I weck at 70°.... lJ'iI'nt ....... ____ ._........do ..... __ ........ __ __ 16.1 44.0 3.40 .463 12.35 20. on 1.040 28.2 52.0 81.1 14.13 {Ull 2.97 9.16 11.70 
3 months' storage.....___ .do__••__ .... __ • __ JOhn'or still ull(!m·cl· 10.·\ 43.0 3.52 .46a 12.18 20.29 1.044 45.8 51. 2 97.0 14.01 0.50 2.74 9.24 11.55 

oped. 
Plus 1 wcek at iOo ._.. Firm to firm ripe.... Flavor fnit· ____.......... ]5.0 41.8 3. til .400 12.93 32.32 1.050 40.6 52.9 93.5 114.10 B.li9 2.87 9.50 11.50 
4 months' storugo__ ._ Firm ripc......_____ Almost eating ripe, H.2 45.5 3.50 .456 12.53 27.4(1 1. 046 144.1 47. Ii 91. 7 i14. 73 I 6.72 2.66 9.38 11. 55 

Ihn'or rair. 

http:76/9.28111.85
http:1.048133.51
http:7.6312.13


• • • Plus 1 wcckntiOD.•.•.•.••do••••••••••••••• 13.e 4·1.4 :1.\11 • :lfil 111.\\7 ,aa.25 p.044 35. ~\ H.I ill.4 14.12 \i.ll\1 2.08 9.34 '11.1:-0 ------­
5 months' st()rl1g~......... do............... .EI~[~:~ ~·iij';-: fl;;,;or 'f;li~::l 1·1. {\ ·10.2 a.88 .3M II 2. all a-I.05 I. (Hn :ia.5 54.7 88.2 14.52 n.84 2.58 9.42 1l.40 ------­

35.3 52.0 88.2 14.18 7.08 2.20 9.28 11.20 ...------­1'11151 I\'eck at 700 
.........do............... Eating rlp~, fh,,'m' poor 13.0 38.0 :I. OS . 3 III 12.07 a8.21 L!lH 


to fall'. 

[>8.2 1.4.4-1 0.18 2.42 8.00 11.40 ..- ..... _-­olnonths' storllge .... .....do .............. .....do................... la.u as.u 3.IH .:H!I 11.87 3·1.8(\ I.()H 58.3 102.3 __ ._M __


1'1115 I week at 700 _•• _ .• _•• <10 ................ __...do....... , ........... 13.(\ 38.4 a.08 .312 12.1U all. 02 1.040 40.0 5·1. 7 95.a 14.14 0.80 -----'"
2.52 9.38 

7 11I011ths' sloruge•••• .....do ................ Flu I'or fah·........._.... .14.0 ·f·1.0 3.00 .alU 11.!)7 a7.48 1.044 33.5 49.4 82. II 14.25 0.77 2.35 9.12 ----- .. ­12.20 

8 months' stOlllll.) ..... .....do................ __ ... do.................. 13.8 41.!I a.lin .30U 12. (10 :IS. 85 1.044 42.4 47.5 81l.0 14.50 0.78 2.22 9.00 n.50 ---- .... -

II mun tlls' slorugc•..• OvCl'l'lpo............ ]?hl\~or lnekhl~_ .. ______ .. _ 12.8 30.0 a.N .284 12.1I 42.50 1.043 2i.l fiLl 88.2 14.55 0.03 I. UU 8.92 12.20 ...... ­--~ 

1 Tenus 11sotilu nlllng snmp!l's IU'~ delluctl Oil p. fi. 

, Indlcales rl'Slstunco of the tlsslle 10 upplied pressllro. 


... -
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'l'ADl,m 22.-Condition and cOlllposiUon of York Imperial apples at harvest, after specified periods of storage at 31° F., and after a subsequent ~ 1-lVeek period of ri1Jcning at 70° 

'rlssuc IllllilysisCondition' whclI 11Isllt'etcd Juice nnnlysis 
.~~-..--.....,--..,..--.,---:--- ­·vOI.j I \ AoI· I "\strlngcnts PCI' I SlIgnrs (ns

Dnle stored nnd pc· F!I'I!t,. 111110 Ae dlty '~ble Sol. Apr. 100 ml. dextroso) IAleo·
rlod or slorrlgo UlIlI ntES PCI' j_____ sol· 1115- c!fle 'I'otnl --- hoi· I

1'11~nlng lIlulur-lty (~ullllty I100 )' j' Ids: '1 I ' 1 I II I I sol· StUl'ch
gill. of As Ill'lx lie ( g"II~'" Non. so (S Ho· IIhlo 

I
tis.' pi 1: •11111 lie . rrllll· rntio 1I~ 11111' tlln· 'l'otlll dllo, SII' Totnl. solids 

..~.•__.'___.••_____.__.I____S_·"_0_.__J~~ _ITI_g. _____• _'_II_"__'_'I_T1_________In_g__e_l'O_so__________ 

I Ilcari. Per. Dc· I.'fP. I Per· Per· Per' Per· Per· Per·Ocl.l~. 1099 

i • . ; 1'01l1l.1.! MI. IllY cell/ orees I/al/o or. Mo. MO. ,Uy. cellt ~ellt ce!lt cent cent cent 


All,nrn'sL .......... llnrd to fil'lII ........1 Rtllrrhy, 1I111·'jl~ .• , .... j IB.8 ......... "'" •••• " ••..•• " ........ )............ 111.00 ,.02 1,,18 B.40 12.15 1.21 

]>lus 1 Wlll'k nl ;00 ].'11'111 1'1 po 10 rlpl.....l Villi 1111\'01' ......0", H." .... .. ... '''''' .... . .... ,..................--. 1 •• 77 8.U2 2.78 10.40 14.55 .30 

2 monlhs' slorugo .. 1'11'111............... Jo'III\·.OI' 1IIIIIrn'lllprd, 17.8 : ......1.... '1""" .... ..,. I"'" ................ 17.00 7.02 2.40 10.32 1a.7-i .35 


~rrllil\ hndq~ru\llHI. i I 

Plus 1 w~~k lit iO· .... 1'11'111 rillo to ripe.... 111111 flnvol' """""" H.B 1'__ """"1 .... '.... • .....................--... 1fI.70 8.0·1 2.44 10.48 14.20 .27 

3 mouths' siorngo" .. 1'11'111 to firllll'lpe ..• 1'1111'01' 1I11111'\'!'lop~d .. HI.S 1--·' : ...... ,....... " ..... , ......", ............ 17.15 7.811 2.·10 10.32 14.44 .20 

Plus 1 wCI'k nl 70·.... l'lrmrlpotorlpc.... 1'111111:1\'01'............. 1.1.11' .... 1..••.. 1........ 1 ......................... 17.72 8.20 2.2410.4-114.85 .13 


I
4.5 mouths' stornge .• Flrlll.......... •... Allllost I'utlng l'iPI', yl'l· 17. II L.....;..... t..... .,........ ..........__ ..... 111.10 8.14 2.IlS 11.12 10. Oil .31 


IO\\'·gn·(·n bnrk~l'ollnll. I I I 

]'IU5 I \\'eeknl.. 70~ ... F.'ll'lll to ripe........ 1IIosHy ripe', rllll flnvOl'" 14.0 I ............ ,.... . .....1....................... IB.2t 8.28 2.HS 10.UO 15.20 .2.1 

OmonlhS'slorngll.... Flrnll·lpo" .......11'1111.0'. S0Il11'\\'hnL hll'k· 15.U !..... I.... .... I............................ 17.88 8.H 2.00 10.0l0i 14.01 .20 


",,' ::'.';:,:~: ""................ s;I:~·",,'". """. . "., j.... I..·· r" I....··•.• r·..· ...... ...... ...... ".~ '" ,." <S. ~ N." .~ 

At hnn·est. ......... Ilnnl .............. .II'hl\.OI. IIlHII'n'io{1I'II. 21.0 i. 3t1. i ' .1.38 10'.ioo '12.00 118.:10 11.050 /2t1.6 nu IOU IS.(l(1 7.M 1.88 0.44 12,15 2.7.0 

, 51 IIIl'hy. '!]'IlIslwN'knliO......_•. llo ..............' •••• do............ 21.0(:IIi.i a.·lo .U12 14.0122.87 1.0fl:\ 21.2 72.:1 9:1.518.72 8. no 2.7810.84 1:l.:l0 2.15 
Imonthslul'IIgl' ......... dn ............... ,110 ......... 21.0 .11.2 a.5:1 .57H 1:1.7212:1.8:111.052 :11.8 7-1.1105.818.·1() 8.UO 2,8210.88 la,3f1 1.8:1 
l'IuslweekntiO. I1nrdlofirlll ...... 1"ln\'orlllldl'l'l'l()jI~d,lI()t 18.a 1 :\2.8 3.52' .50215.2:127.12 I.UliO 52,0 7ll.0 12:1.5 18.75 8.2·1 3.m) 11.841·1.45 1.15 

: stnl'llhy. l! 

2I11ollths'sIOrng~ ... Flrlll ...., •••.•.• ' •••. do __ """ ..... ' 20.8 40.7 3.52 .58:1 1-1.0:1125.112 >1.050 :11.8 52.0 81.7 18.75 8.l~1 3.tlO 11.00 14.25 1.00 

I'llIsI\\'c~knt70..... Bnrdtofirm......., Ol'lsp,JlIil'y,llI'l1l'ly11Ill1 18,7 a2,2 3.IH .·IU7 IfI.57 3a.a5p.uUI ·12. a 01.8 101.1 IS.2l 8,00 a.70 12.30 14.75 .37 


3 months' storng!I.... £InI'd .............1 p,l~'~n~~;lIY rnUng ripe :. 10.8 40.0 3.52 .5·10 15.58 128.82 II. OOl :11.8 05. a 07.0 18.85\7. n 4.40 12.12 14.95 .50 

PluslwerkntiO.... I!nnltofinll ....... " gntillgrlpll. ..........1 18.ll 35.0 a.07 .·t81 15.,18 :\2.111 I.CH~1 21.2 7U.5/'tll.7 18.25 8.1O ·1.28 12.4-1 14.115 .21 

4molllhs·storngll .... t.....dll .............. I. __ ..do ............... 1 18.8 -11.0 3.02 ,4:1T) 15.:17 :\5.a2 Jl.o\~) 21.7 0:1.5 88.2 17.82 8.24 3.88 12.12 14.55 .12 

1'11Isln'erkl1t70·.. i FII'III................10I'lsp,flllrIl1l\·or.sOIll('. 17.0 :1-1.·1 3.n .a72 15.-17 -11.5711.000 30.0 00.0 00.0 118.7:1/8.81 a.80 12.04 15.15 .00 


.f • , I ! .~IIl!l'rnnl.hrowniug. f r: I) j r,... , ....1 f -. ,.51110ll1.h5 slorngc•• __ I1l1rd to flrlll ........ Iltl\(lI' Inh .............. ' 18.0 4•• 0 .1.0·1 .·tn.1 15.,11 1,\.1,01 .1.otKI 28.2 I ,0.4 1107.11 18.05,8.,8 .I.UO 12.44 15.10 

Pills I Wl·l·kllt70· .... FirllllofiI'lIlI'II'Q".ISolllll dIH('oIOl'lltioll, 111.0:;13.0 a.8·li.344 ID.Ua'·W.:!1 1.01)0/ 7.1170.677.1118.210.02 a.34·12.:\(\ 14,80 

i o\·t'I'J'i)lll. I 1 j f ,I I 


http:7.1170.677.1118.210.02
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-------

6 months' atomgo••• '1 lIlInl to firm •••••••• ((mnnlnl', poor fllIl'or ... .432 '15. I~I 1:10. 20 1.IM~l S.8 N.l 82.0 IS. IS 8.00 3.76 12.36 15.20 -----_. .. l~~lrln_. __ ...... _.. _., .. _....... 18.814:1.4/ :1. 11:1
7 months' stomgo••• Cll'IIlIUlllr 01' lIu'nly, poor 17. fi . :m.8 :1.0fi .10.·1 or,. 3 g'I.7 18.17 S.1I2 3. :10 12.28 14.80, ·111 rO.70 (8. ·15 1.000 -----_.
fllI\'OI" 

Orl. ~, 1941 
! 

At hllrl·csl. ••••••••• .' Jlllrd to linn ........ ! FIII\,ol' UII<lCI'clopc<l, :11.7 ..... 1 75.8 Ill. flO 7.10 2.1:1 0.32 11.05IS. a ·12. aI:I.·1Ii ,.1:111112.:10 127.1l'1 '1.0-1-1 ----.....
stllrchy.

Plus 1 week II~ iO· " x'lrlll to firm ripe .•.• 1'1111'01' 1I11l1\',·elopl'lL ••. HI. f> 42.7 :I. fil • ·J28 1:1.40 ::11.20 I. 051 30.0 05. a 1l1.IH 7.99 2.75 10.74 13.25 -- .. _-_.!lli. " 1 man til ~Lorng(\ .••• • 1'11'111, Imll1l1ll11'O ........<10. . .............. 17, a [':1.11 :l.W • <1-12 13.IHl ';l0.7fi 1.051 24.7 H.I 08.S HI. 52 7.72 2.78 10. flO 12.\15 
 ----.. --Plus I wc~k Ilt 70· ••. • .1'11'111 rlpu to rlpu.... I'hl\'or fully dOI·eloped.. 14.2 :18.4 :1.117 .40J 1-1.:111 :15.00 I.OM :17.0 (JO.O 07.0 10.22 7.88 3.02 10.00 13.:\5 ---_ ...2 months' sLomgo .•• • FIrm to firm rlpu... Unrlpo.................. 111. S ·H.·J a.Of! 1-1.10 :12.811 I.OM :17.0 ZI.O 00.0 In.w 8.20 2.80 ll.OO la.85
• -1:10l'lus 1 week lit iO·. _. · Firm rlpu............Full Ihll'or.............. 15. -I .J1.7 :1.71 .:ml 1-1.20 ·10. :17 I.OM 211. 6 flS.2 84; 7 10.37 8.13 2.75 10.88 1:1.40 
 ---- ... "'­3 months' sL(Jmgo. __ · ..... 110 __ .......... Ahnostcllt.illg rlpo ...... 15.1 m.O :1.02 ..J.III Jot. :10 :11.811 1~ 055 :10.0 41l.11 70.0 10.2fl 8.42 2.00 11.02 1:1.55

)'h15 I week III 70·... · 1'11'111 I'lpo [(1 rlp~.... J'ull fill\'or.............. H.7 :l1l.1 :1.117 •:172 1-1.:111 :18.5\ 1.051 '10.0 411.5 SI.1 10. Oil S.80 2.44 11.24 13.85 
 --- .. -... ~4 months' stomgc .•• · :FIrm ripe" .............. do ................. 15.3 '17.7 :t.71 .:J.l7 Jot.:lU /.11.00 1.05-1 28.2 :1:1.6 III. 7 1O.2U 8.4S 2.66 11.14 13.110 -- .._.......
1)lu5 1 "'{~(}k nt 70Q ~ __ .Flrm rlp~ \0 rlp~•••• I. .•..do ................. 14.7 42.2 3.7-1 .3115 1:1.01) j:l8.!K) 1.052 28.2 :17.1 05.a 10.2" 8. fill 2.·1O 10.00 1:I.IHl -- .._.. _­
5 months' sLorngc._. , FIrm to firm rlpu. '1 ,'Iostly rl\J{', full fllI\'or .•. W.O 48.6 :1.0;1 .a1l8 1:1. IlII (7.72 I~052 :11.8 H.I 75. \) 111.711 8.·18 2.64 11.02 1:1.:15 -.. ----~{\ months' stol'llgo ••• 1·'11'111 rlpll ........... I'III\'or fll 1' .............. Ili.2 ·m.1l 3.71 .:I!lfi 1·1.00 :lS.fl2 1.052 :13.5 .J5.9 7U.4 1Il.:lS ----_.. ---- .... ------ 1:1.80 ----.....
7 months' storngc... ..... do ............... 1'111\'01' fllir to poor...... .16.2 '15.2 I 3.70 .274 1:1. U·I 50. III 1.050 38.8 38.8 I 77.0 10.27 1:1.65 


1'.PerU15 tls~tl in riltlllg sumph!s urc dunlU't1 011 p. O. 
Ihldlculcs rcslstllnl'll of tho tlSSIIO to Ill'Pllc<l pressnre• 

.... 
U'I 



---------------

TABLE 23.-Delicious apples: Ripening at 70° F. as scored cifter harvest and after storage 
for specific periods at 8]0 F. for increasing periods of tl:me, 1944-45 season 

Treatment I 	 I I I . Treatment i ! 
! I.! Total of ------,---- I ; 

, TusteFJa\.orITotal of 
Duys in, '(sweet· and:' , ' :Days in' Tex· ,(sweet.. and j lextun',

Tex. I Taste ,Fit" or' texture : ! •

Weeks in ripen· : ture sour)' aroma ~;:oer' Weeks in I ripen· : ture ~ sour) taroma t fi~;!6~ 
storage r~~'fn I storage . Lng , !I 	 room' 

o !--;:--1-9-'--3-i---4S~ ----. ­
4i 
7; 

10 ! 
14: 
o 
4' 
7 

11 
13 
o 
4 
7 

10 
o 

33 
27 
25 
13, 
31 
31 
ao 
21 
24 
30 
32 
3-4 
20 
;;3 

27' 
21,f 
20 
13 
21 
26 
24 
Z.l 
20 
24 
20 
27 
14 
2:1 

20 
24 
2.3 
20 
12 
16 
21 
17 
20 
16 
16 
I.; 
~ 
15 

80 
72 
ns 
46 
64 
73 
7;' 
fi1 
Co{ 
70 , 
,4 
711 
,~ 
71 

12........... { 

14... ..... .\ 

Ill .. , { 

IS.., '{ 

o 
3 
S 

11 
o 
5 
S 

11 
14 
o 
5 
9 
o 
3 

33 ; 
3:1 
24 
21 
:13 
3,3 
32 
27 
20 
:10 
3:1
a2 
32 
32 
31 

27 
2:1 
15 ' 
20 
20 
19 
22 
22 
15 ' 
19 
22 
22 
21 
IS 
19 

IS 
16 , 
12 
17. 
18 
16 
15 
21 
14 
12 ' 
16 
It; 
12 
14 
15 

78 
72 
51 
58 
77 
e.S 
G9 
70 
49 
t.1 
,I 
70 
65 
(j.j 

05 

~ ~r~1M ~i 
10 2:l I, lfI ~9 
13 16 Ii> 12 4> 

1 Uir!'ct from orchurd. 

T"\BLE 24.-Delil'ious apple,~: Ripening at -:0° P. a,~ scorcd after flClrt'cst, and aJter storage 
for specified period,~ fit .'31 0 p, for illrrrasing periods of lillie, JO"fi-46 MOM It 

Tn'atnwnt 	 Tn'3tmrm 

---.-----.- T:me Fia"'or '1'0131 of 
Days in T{'t· (s,,"!'Pt. and texture, ~-------- ~;a)g in '~~r~ (~~~;i- F;~';r ~i~~r~(:~~ • 

Weeks in ripen· tun' ~oun nroma~;~tl~r II'N'k, HI rllwn- s',urJ aroma ll'a\'O~ 
~torag!, tnt! stornge 1II~ 

room 	 rO(j.n 

o 25 .5 15 () IS 72 
3 27 I, 19 III 75I
6 28 26 32 7 31 S2-[ 9 25 26 30 Hl 32 82 

13 J.l 25 21 13 lD f>5I 
o 24 21 21 II 19 7f 
3 29 2:1 26 4 ,·t

4. _••. r . 26 3(1 	
I ,2:l 	 21 ,32, 	

HI 

lIJ 19 :lll 	 "I 12 l!I 64I 12 15 26 2'1 	 (l 1Ii 72 
U 27 ' :'>2 25 3 23 ;~
3 2S 2. 34 IS I 21 ,Ir 	 Ii 30 2i1 31 11 25 73 

11 ]9 21i 2S 14 I~ f>aI l4 1. '!m 29 I, 23 77 
() 26 211 21 .[ 2fi ,8::'~t 

r 4 29 2~ 2., •. , IH r,s
8•••.• ___ .... I . 29 2, 37 	 ,010 21 

10 24 21) :14 fl 1~ ,3
14 :'>0 26 24 .[ 17 (i9
o 28 2n 2tJ n 25 IiO 
4 2S 29 ,r, a 23 TO

10•.• J In 20 .27 27 f; Ib f>5 
14 19 ~m 2~ t 19 72I 17 17 25 22' I "3 15 lj.j 

I o 27 25 1\1 	 I II 25 74 
4 29 2;- 23 	 '\ 4 24 6\i 

12••.. 27 26, 31 j o 22- 7412 21 26 24 3(1 
:I 15 IJ.! 

15 19 25 ~ 32 II 22 75 
31 14 1i4 

l 	 '­

" 

Direct from orchard. • 
I 
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TABLE 25.-Deliciolls apples: Ripening at 700 F. as scored afler harvest, and after storage 
for specified periods at 31 0 P. for increasing periods oj time, 1946-47 season 

• Treatment f Treutmcnt 

I 
i 
Total of Total of i Days Tex­ Tuste !Flayor texture, t Dars Tex- Taste Flayor texture, 

Weeks in I In ture , ,taste., Weeks In I in ture taste,
• rJpen­ , llayor ' 1 ripe-n· flavorIstorage storagei ing I Ing 

rOOlIl i room 
------------------ -------------,-- ­

o 19 10 ' 15 o '21 26 I 77~~ i4 22 13 ' 20 ..... _{ 4 27 26 ; 
1- , 

77
7 27 21 30 8 27 2fi i 70

10 28 2.1 34 11 27 ' 26 j zO II, 73
14 26 27 36 : o 2S .~ 2724 ~ 7922117 20 26 I :l 27 I 2U j 25 78o 27 24 : 27 7 24 j 23 72;; 26 26 31 10 201 1 ~~ ! 20 68
11 22 26 36 1~ 22 "4 ' 20 00:l
15 IS 2..1 

> 

~'O o 27 2;~ 1 24 74
18 18 2.=) 19 :l 26 25: 20 7Jo 2S 25 25 n 27, 2125 7:l
4 27 22 ~'ll 10 :.H I 2:3 13 60i 
i 2S 26 25 o 27 25 16 68

10 25 25 30 .[ 2() 2.1 19 70
13 24 i 26 {30 S 27 25 19 71
17 20 26 Ii 11' 25 25 10 60o 28 2.5 22 
3 2S 2.; 26 


10 20 2;) I. 


I Direct from (,rchard. 

TABLE 26.-Golden Delidolls apples: Rlpenill{l at 70° F_ as scarerl oller hart'l'st (Iud after 
storage Jor specified periods at i'JI° F. for iucreasing l)eriods oj liml!. 19.}4-.i5 season 

• Treatment Trcatm~nt 

Flt"'or Total of FluyorTotal ofTH­ Taste llod t~~~(~~, n:lY~ In T('x· , Tuste' and texturc,
Weeks JIl J~'13~~1:n turc aroma lluYor lI'l'rksin ripr·n· lUn.~ aroma N~\~~~ 
storage in!' ~t.orag('· Ill!: 


rOOill 


-----.-----~-----
o 19 17 o 31l o 34 :14 )6' 84
4 20 24 9 69 4 ' :ll :lO 20 81
II 31 :~l 20 S4. 7 ~>9 30 • IS ' 77

12 2:; 25 2:1 73 10 I 29. 27 19 nj"'.- ! 
room 

In 27 24 21 72 13 27, 22 ' III Hi
19 2H 20 21 .3 () 35 . 28: 15 78
2:1 f);}25 2:l 17 .[ 32 t Zl f II fifi111 ..•o 2.'; 21 ]11 .:ttl 7 31 ' 28 14 73
4 :!O 27 10 73 10 29 17 1:\ 59 
7 :l:l :11 20 ~4 (J :n 29 18 78 

2~ ......... 10 3n 29 24 sa :1 30 25 ' 20 7512......l:l 27 24 20 :n , 28 20 79
JO 2S 2'\ HI 72 s 2.>:; i 23 , 17 68
19 20 24 H HI 0, 211 az; 18 79

I n 2'J 19 . 10 [)-"} u. 

j .1 . 

4 26 i 20 ' 16 62
:14 32 11, 77 , 291 2:{ HI 68 

4••••••• ,." --1 
., 
7 31 :m 2:l M (I 29, 24 15 e.g

10 :l1 24 l4 HY Hi :1 2.q 2:1 I 17 (is
j:{ 27 2·1 Iii til 27 1 24 ' 16 67
II 34 25 13 i!! o 30 24 14• 

lk. 68
1 34 :11 14 79 5 27 21 J:l 61 

I 
r6. , ••• 7 29 26 If1 71 n 29 21 14 f>l

lU 2~ 22 1K HL'\ 4 26 21 1.4 61
13 2S 25 20 T.l 

I Direct. from orchard, 

• 
47 
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TABLE 27.-Golden DeUcious apples: Ripening at 70° F. as scored after harvest and after 
storage for specified periods at 31° F. for increasing periods of time, 194-5-46 season. 

Treatment Treatment 

Flavor Tom",11 Flavor Total or. 
Tex· Tex· texture,Daysln Taste and texture, I Days In Taste andture taste, ture taste,Weeks In ripen· aroma Weeks in ripen· aromaflavor flavorstorage Ing stornge Ing

!room room 

0 25 5 15 0 24 26 23 i3-"ii3 26 6 16 48 , ? 11 4 24 24 29 77 
6 30 16 19 ¥8lt 1_.___ •••__ ••• 7 23 24 32 79 
9 28 21 21 12 22 27 17 66 

13 27 20 21 1 0 25 23 18 66" -----il 68 ,I '{I 16 28 29 33 00 Ij 14•••_••••••••! 4 25 25 23 73 
0 26 10 , 15 51, I 7 24 26 19 69 
3 28 1(; 0 24 26 20 7015 ! 'f59 IiL.__ , ..... 1\ 7 27 24 26 4 22 20 18 66 

10 24 -I 19 7 22 27 20 69~ II1L.,. ".:12 24 24 01 23 27 17 67~I 17 
3 24 22 13, 7 21 27 15 6:1 
0 '-1 16 ~: lL.. , ... { 3' 21 27 23 71 

2-17 26 28 29 83 ;1 23 27 14 64.---- -.J\ J 
0 

11 24 29 33 86 il 20. 4. 20 25 21 66 
14 24 ' 27 30 81 ;, 7 22 27 18 67 
0 27 21 20 f>8 ' 22 __ __ 0 21 27 17 65 
4 2-1 28 24 76 4 21 27 17 65 

10 25 27 24 76 0 ro 26 11 57 
14 28 76 3 74 
17 22 28 24. 74 6 r 2U 26 19 65 

0 27 22 19 6S 

'-------!\ 24 24 24. •.• -- ..{ 21 26 

4. 24 27 23 74 ' I,,____ _____.1\ 26 I l 
271 

,10 22 19 67 ' 
14 22 26 23' 7l I 

15 i j I17 I 22 j 22 59 

"-~'----~' . 
J Direct from orchard. 

TABLE 28.-Grimes Golden apples: Ripening at 70° F. as scored afler harvest and after 

storage for specified periods at 81° F. for increasing periods of time, 1944-4-5 season 


-,_,_.,."-'" --~~---------.-.-----.------.-. 
Trc...tment I Trentm~nt I II 

I : tTaste :Flavor 'l'otal DC , Taste FJayor Total of 
'jD6YS in' Tex· (sweN.: and : texture, Duys In rex· (swrrt- and te.tture, 

Weeks In ripen, ' ture , sonr) : aroma' tns~e, Weeks In ,rlprn· ture I sour) aroma tas~e, 
stornge lng 1 I ; lin' or storoge ling! lIa\ or 

room: i , I room I 
-------------------- -----,--;-------- ­

0: 17 1., 0 32 I{ 0I 26 I 18 I 7 51 
4 24 17 1 , 42 : 4 31 29 I 18 78 

0'. 7 33 34 14 
''''..''..'\ 10 29 ~1 21 ~~ a.. .........;{ 19j ~l ~l ~~ g~


H 25 20 ??
-I

, 

0 18 18, O· 36 ' S...........: 5 27 1 281 14 69 
4 29 2a i 12 gj i 8 32! 20. 9 612....._......1\ 7 29 2'2: \ 10 110 , 25 2·1 Ii ' 

14: 25 22 : 16 . 

2 ' 
~" j' I I0' 22 18 7 

66 ;
30 24 J2 I 

4_••••_•••••••\ 28 20 12 
9 25 20 15 , 
5 : 

. lill· ! I1612 26 ~>() 62 I 

J Direct fron(orclmrd. 

• 
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TABLE 29.-Gri71lcs Golden apples: Ripening at 70° F. as scored after harvest and after 
storage for specified periods at 81° F. for increasing period.s of time, 1946-47 season 

___T_r_ea_tm_e_n_t__! i \ i: Treatment I [e ! ITotal of;! i Total of 

Days Tex- Taste Fla\'or. tetasxtuter,e, .lli, . Da)'s Tex· T stc Flavor texture, 


Weeks in In ture Weeks In I In ture a Itaste,
I 
storage 	 I r~~n-r flavor:; storage rl~~n- ! flavor 

! room , room ; 

-----.-[--0
4

,-]18:-1 ]rS' 1

1
-;-4'., ----.-{--011-;---;1--;1'---:9 

: • 9 1105 5
8______ -----. • 5 23 28 2"2 !3 

o1____________ i~ ! ~g ~I I' l ~'10. ___________ :\ g j ~ ~ ~g 7~ 

g : 	 ~~! ~~ ~~ ! ~. lL---·------l{ ~ ~~ I ~ ~ ~I
4 _____________ '.'. 7 2] i 26 I 32 I 79 14____________ { 3 I 19 27 21 67{ 

~ , 	 ~~ ~ , ~ I ;;g 10....________ ; 0 I 191 26 24 69 

6____________ • ~.. { i : ~; ~ l ~~ , ~~ . 

11 19,27,23 69 


J 

I Direct from orchard. 

TABLE 30.-Gri1/le.~ Golden apples: Ripening at 70° F. as scored after harvest and after 
storage for spedjied periods at 31° F. for increasing periods of lime, 1949-50 season 

Treatment 	 Treatment 

i I Total of . . total of 
Days Tex- , Taste IFlavor texture, : Dnys i Tex· Flavor! texture, TasteIn i ture . taste. ! l1i I ture I taste,II'c~ks in 	 "'ccks Inrlpen-	 1l[1\'or - rlpen· : t flavorstorage 	 storageing 	 ! ing 1 
room 	 room I 

I -_1__­e ---------	 --- ­
0: 	 241 

! 

25 : 31 SO O! 24 20 34 78 
291 30 86 31 25 2i 31. 83

0'--- ___ •• ____ [ ~j 	 J19 J 	 , 30 ;-2 ,8.._____ " __ ':[ 26 24 32 82]~ I 21 I 26 32 79 ]~ I RI'IDainlng apples 
18 i 17 18 , 20 55 	 budl~' d,'cayeu

q-	 9­j O! 24 17i -, 6S 0' 25 -, 29 81 
3' 25 i 22 34 hi 31 26 25 31 82 

4•••_•• __ • ____ 7 , 22, , i9 10........... :{ 24 8926 ' 31 	 5 28, 37 I]0 J ReIDutalng npples , S , 22 26 i5 
badly decayed n 26 28 27/ 89 

0: 	 26 20 29 : 75 3 22 25 26 7312._ •• _._ .... 	
996. ____ ._••••. 3) 24 28 36 ' 58 	 5 20 2i 69{ 	 i{ 
35 

G 	 23, 26 32 ! SI S' 14 ]S ]3, 45 
9. 	 17, 24 29 ;-0 14 ____ ••• __ • __ :{ 0 26 26 22 ; 74 

3. 	 17 J9 19 55 

------~-.-'--~-~------------------'---'~-----
J Direct from orchard. 

e 
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TAllLE 31.-Jonathan apples: Ripening at 70° F. as scored after harvest and after storage 
for specified periods at 31° F. for increasing periods of time, 1944-45 season 

Treatmcnt I ! ! I. I Treatment j I I 
f Tastc ,Flavor: To.tal of [ 1 • Taste Flayor T~tal cA 

Days inl TCx'\Csweet- !lnd Itexture, Days ini Tcx· (sweet.. and jtcxtur<lW
\\'ceks in i riPen•. ture sour) aroma tas~e, I. Weeks in ripen· I turc Isour) aroma taste, 
storuge 	 ! ing II '1 I f1a,or \i storage ing I I flavor 

1 room . ' ,11 room , , 
-- -----,--.---.- --+ --------'----­

o· 	 20 24 :1 : .;.1 o :11 :12 16 1 ,9 
31 :.>9 15 75 fi 27 2S 18 7:1

12..•. _. {~ \ 	 :13 :32 20 85 9 2.1 27 14 (l6 
10 j 30 3~ 2~ ; 88 12 25 22 16 liS 
14! 25 : 30 22, 77 o 29 :lO 15 H 
0' ~'9 21 liD 4 20 27 18 71

H ..• _. {4 ! 24 ' 35 
~, 

81 i 26 24 J6 66 
7' 23: 26 21 l iO 10 26 20 16 68 

11 26 ' 16 : 64 0' 26 27 14 67 
14 ~: 25 , 10 ' 66 16. __ 2S 31 19 78._ ...... { ~\o :l3 29 13 ' 75 29 30 16 75 

4 2S 28 :.~ 78 9, 26 i 26 12 U4 
7 2S 29' 19 ' 76 0: 27 ~ 30 i 14 71 

11 26 : 27, C,9 J 4 28, 26 i 14 1\8 
14 26 ' 29 l~ ! 72 '-l 7 27 24 ~ 14 65 

30 14 ! 77 o 27 
I 

i :\0 : 72 
4 31 35 17 S:l 4 28' 27 r j& I 71 
o 	 3:3 

7 	 29 34 , 19 So { 7 26 27 !, 13 i 66 
10 27 28 19 74 o 27 28 ' Hi 69 
14 27 27 ' 71 4 26 tii1; , 	 15{ 	 ~~ .o 	 :H :12 : 19 ' sa 2:; , 12 no 
:J 	 31 29 :\<J 80 24. __ b 29 29 -I 16 i4 .. {6' 	 29 29 18 76 4 26 24 j 10 liD 
9 	 28. 32 IS ,8 I12 2. 24 14 G5 

, J)ir~ct from orchani. 

TABLE 32.-./onalha/l. apples: Ripening lit 70° F. as scored o/ler hal"t'csillnd lifter storage 
for specified 7Jedoc/s at iN° F. for hI.creasing periods of time, 1.91,6-·F SfosOlt._._.-.._--------. 

Treatment 	 Tr(>utrnent 

Total of Tot31of 
Days Trx· Days T~x- Taste Fluyor'texture,Taste Flnvor l~~~~~~,in tur~ in 

ripN)' fla"or ripPlI­
WCl'ksin 	 Wl1f .. ks in turn 1 :ru;~~~ 

storuge 	 FtOr.ll!f.~ing In):: 

i room room 


II 21 1~ [;1 n 24 2.~ 211 78 
[, 24 25 fig r . Zl 2S 2t.i 77, 	 20ao :~5 i>.' II 21 25 17 I m 

fl' 9 :10 37 9(1 14 20 2(J 6822 II 
12 20 :m ~I 	 II 23 2S 25' 70 

2!1 24 ' 
19 21 :.12 !l1 S 21 25 19 , 65 

(J 27 a;, 91 II 21 27 2.t ~ 72 
25 32 84 :I 24 29 Zl, 76 

! 15 24 :12 SO { 4 22 75 

I 	 18 .9 27 35 90 .. 24 29 71 
12 24 :n h:l 1 II 22 2& 72 
Hi 21 2Y iH II 23 2B 26 77 
19 21 27 7, 4 24 !!7 22 73( 	 {
Zl 21 21 ' .0 . 21 27 U; 66 
2G 20 I, !i4 o Zl 2S 20 ' 71 

1I 2ii :lO S4 :l 2.1 29 22 74 
3 21 24 71 7 z,J 2S 20 71 
Ii 22 ~'9 ,9 Jl 22 2;- 1:1 62 

1r.•.• 	 1:J 21 2'i if; U 22 29 II 62 
IG ~~ 29 ,,1 
:''0 Zl 27 '~I 
24 19 Hi ' ftfl! 	

{ 

1 Direct from orchart!. 

• 
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TABLE 33.-Stayman apples: Ripening at 70° F. as scored after harvest and after storage 
for specified periods at 31° F. for increasing periods of time, 1944-45 season 

i ~ i

• 
Treatment 	 Treatment I , I f 	 j .I 

, , : . Total of ,---------I 
Tcx· ! Taste. Fla\ or, texture,: 	 . ; Taste !Flayor Total of 

.Days in' ture . (s\\ eet·, and I taste Days in Tex- : (sweet-. and texture, 
Weeks in ; ripen· sour) aroma: t1UYO~ Weeks in rlpclI­ (ure . sour) Iaroma :a;:g~
storage , ing I 	 storage ing , 1room 	 .j 	 room 

----- ------ .---.- ----- ---------------­
o 21 10 49 	 o Xl ~O I" , 75
4 :33 12 75 	 :1 29 2S 7~~ 
i :15 IS SO li 21 22 59

11 25 22 is 9 24 25 1i~~ 'I' un 
14 25 19 iO 12. 16 : 21 15 52 

o 31 I 27 1G 74o 30 : 9 59 :I 27 I 26 14 (i74 34 16, 81 6 25 . 2926 ' 21 	 if! 16 iO
1~ j 24 : 	 9 24 24 14 6219 67 o 31 : 26 12 6914 lS ' 20 59 I 4 27 14 nu16..... 

i i~ ~ o 31 25, 9 fi5 	 26 14 605--1:1 34 30 In sn II 23 12 .54~~ iIi 29 :lO 22 ~I o 31 14 76 
\I 25 2:3 I, H5 IR ••• ._. { 3 26 27 17 70 

12 24 2S IS iO 22 27 1.5 !l4(\ 

15 2:{ 23 Hi li2 o 27 i 2S 1(; 71 
;1 !.'9 :lO . Ii iti:!fl. •.o !l2 :lO j{j is { 9 2li 25 16 Hi

4 2.'{ 2'2 10 fili 12 2:1 24 l:l 00, 20 21 I:j 	 54 o 30 2S 12 iO 
56 4 2.1 24 12 5910 ~ 20 In .... _{ 

14 21 23 15 59 	 o 28 21 15 64 

I Din'ct rrolll orchard. 

TABLE 34.-StIlJ/IIIQn apples: Ripl'Ilillg at ,0° F. as sl'ored after harvest alld after storage 

Jar specified prriods at ;n° F. lor illrreosi/lg Jll'rtoris of limf;', 194.5-46 season 


Trratmcnte-·..--.. -·~ .-.--
Days in ])!lYS in 

\\'~~ks in ripen­ \\""~ks in flJWll­

stomgt' in~ storngl~ illg 


room 
 room 

II 10 	 (l !!S 25 	 i9
4 Ii 	 J 4 2. :ll S·,,., 27 S 2() ; :15 , 89

11 !!S 1 11 22 25 Hi 
4 ... 

14 2ii 
1, 21 	 CI 27 29 79 
II II 	 :1 25 :lG $; 
:1 :.!l Ii 37 So, 
Ii ~~I U 20 :IG S'J·jIi III 23 	 la 21 :14 i9 

1:1 

20 
 u 21 711 :1 :«1 S:l 

i :ll 774 " 	 I HI 2:1 71. 
Il" \1 23' :12 i9
lfi 4 HI 26 il
21.1 . ~ 21.1 2ii T:l
II 11 1"1 20· 71
:\ 	

{ 
):J lY Ut ,2

s 
II To 

1[, :; ;ti S7 
I, I Ii I'. (ll 
n 	

II 2:t :15 S., 

JfI n 	 J 7S 

:1 

1 
·112 .. f 

9" { ,., 21 :ll .jl 79 
21 :$1 77 

12 n 24 I 
4 !!S' 

4 

~I 3\. 
 u 

;;ell. ·..·1 	 II 

II 

14 	 () 

~oL U>.1hk. I 
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TABLE 35.-Stayman apples: Ripening at 70° F. as scored after harvest, and after storage 
for specified periods at 81° F. for increasing periods of time, 1946-47 season 

Treatment 	 ,- Treatment, I '1'--._-1 

T FI' Total of 1I ' 

Days Tex· asle a\ on texture II IDays T,,-I T~~ F~,J~~~
In ture (sweet· and I taste ' In ture I (sweet- aroma taste,Weeks In ripen. sour) aroma fla,'or Weeks In " ripen. , ~our) fla.-orstorage 	 storageIn 

g . 	 ling'II
_____!~,______I 	 I~_________ 

o 25 24 24 73 
3 24 28 26 78 
7 26 27 23 76 

10 21 29 25 75
0 ••.••-- .•---.1'1.,111 i i ~ ~ ~-------:l 14 20 28 25 73 

o 23 	 27 23 73~I ~¥ ;; ~ ~58g .!{ 4 29 7520-..... 22 24I ~ 16 25 17 . 8 22 	 29 24 75 
o 23 	 26 22 it
:1 25 	 29 25 7911 3 ~ ~ ~ i1 2L•. _•..._{ 7 20 	 27 20 67 
o 26 	 26 25 7i 

8·--·-·--·····i;;'. :118~9 20 27 28 75\1 :{ 	 22 724 22 	 28~ 	 7 29 66~ ~ ll!2L........{ 20 17 

o 22 	 -I 20 69 
4 22 28 22 72 

11 21 28 19 68 
o 23 30 15 68 
3 23 29 16 68 
7 20 26 13 59u----------!l ~ ~iii i,I ~ Ii' ::::Jj 

0-

I:{ 0 241 ~ 26 7916.. •• _______• 15 ~ 28 ~ I M H 
t 	 ~ ; ,----- ....._._------

I Direct from orchard. 

TABLE 36.-1Finesap apples: Ripening at 70° F. as scored after harvest and after storage 
for specified periods at 81° F. for increasing periods oj time, 1944-45 season • 

Treatment 	 Treatment I Ir 	 j 

: Taste' Flayor To.talof 	 Taste 'Fla.-or,Total of IDays In; Tex· (sweet.' and texture, 'Days In Tex· ,(sweet'; and i texture,
) i taste, 	 '.Weeks In j ripen· , ture , Weeks in ripen· ture 

; 
sour) 'aroma Itaste,: sour aroma flavor 	 1. fie,orstorage lug 	 storage Ing ,

1 	 , ,room 	 room 

i
------,-- ---- l - ! 

331--;t~I--7-1o l 29' 	 21 6: 56 
4 i 28 	 21 9 ; 58 34 ! 25 ! 13 I i2 

' 7 32 28 12 ~ 72 IS....------.{ ~91 
10 , 32 j 28: 75Ui 	 0 

~ I ~ ~~ I b~13 29: 34 21 8 63 
16 ~i I 25 17 f m {~g 20.. • ~ I 33 I 26 12 . it 
20 17 14 	 29 j 19 11 591!: Io 28 	 24 1 ' 59 'J 0 i 
3 32 	 22 12 66 '! ~~ 4 1 ~ ~ l~1 ~~ 
6 32 	 28 13 73" 'l 7 ' 
9 32 	 28 12 ~ ~ ul ~ 13 24 20, 11 ~' 24,.. ,{ ~ 33 24 12 69 

32 7 30 23 II 64 
4 ! 35 12 32 27 13 72 
0' 	

~I :;g " 26. __ , .. .• ~S! 32 	 24 12 32 29 13 i41 0111 ;n 24 11 70 	 32 24 13 69 
0, 3.1 14 73 28.. __ .-' ___ 3 34 27 13 7426!3' 32 12 	 28 17 11 56 

~I 12 ~ .~ j ~ 34 26 1131 it 
31 S 32 22 ,9 63gI 59 : 30. __ -.-.--.- 3 
33 76 ~ I 31 	 24 66 

0' 33, 11 69Iii 
3 i 33 1 	 ~I 12 68 


24 I 13 1 68
31 ! 
• Direct from orchard. • 
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TABLE 37.-York Impedal apples: Ripening at 70° F. as scored after harvest and after 
storage for specified periods at 31° F. for increasing periods of time, 1944-45 season 

: I ! , l!
Treatment) } 1 ;; Treatment 

•••--- I I 	 Taste Flavor Total of : Taste Flavorl Total of '1,-------.-----1
Days In Tex- (sweet- and ,texture. Days In Tex- (sweet- and texture, 

Weeks in ripen-I ture sour)' aroma t taste, I Weeks in ripen- ture sour) aroma j~~~ 
storage r:;' i i : fia,-or ,) storage Ing 

_____'_____,____I___L______I_r_oo_m__________I 
i 	 0 ! 18 I ~ I' 16\ 49 g o 32 32 12 76 

4' 24 "" I:! I ~1 ,I 3 32 32 21 85 
ii 29 29, I" ,5 6 32 31 15 78I0 ___________ _

1 10 ' 34 34 I 23 ; 91 	 9 31 31 18 8013' 34 33 I 29 ! 96 16____________
j 12 33 30 17 80

16 I 34 30 1 2,1 I&>' , 16 28 25 17 iO 
19 , 29 32 I 22 1 S3' 'I 19 32 2i Ii 76 
23 28 231 201' 71' 	 23 31 2,1. 14 69q5 ' o 32 30 14 76 ~ ~~ 31 I Mil ~r: 11 3 32 32 15 79 
i 3.3' 31 171 81 Ii I 	 6 33 33 17 S3 

9 34 30 14 78~g It I l:: ~ ! li ': "--------1 	 12 28 7731 18 
16 29 22 16 67 
o 31 32 16 i9 
3 32 32 14 78 
6 33 29 16 is 

10 31 28 17 76l ~ I !. "--------111I' ~ Ii 13 29 28 17 i4 
Ii 31 26 14 71 	 16 30 23 13 66 

o 33 26 16 i5 
6 34 29 14 7i~ ~ I !~ l~ I il i!22____________ 9 	 33 25 15 73 

10 32 31 19 '82 I 	 12 33 24 14 7114___________ _ 13 31 29 17 7i ' 	 16 32 23 13 68 
o 33 20 12 65 
3 34 26 13 73~ ~ i rI fi '24-. __________,'! 6 34 29 17 80 

13 32 28 13 73~6' 29 18 12 59 	 16 29 28 16 i3 
o 	 27 28 13 681 	 26____________'{ 3' 27 14 i3I '. (.) 4 , I ('l - I (') (') (.) 

I.----~!------~--
1 Direct Crom orchard • 
• Supply exhausted_ 

• 
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TABLE 38.-York Imperial apples: Ripening al 700 F. as scored after harvest and after 
storage for specified periods at SJO F. for increasing periods of time, 1945-46 season 

Treatment TreatmentI II I 
I . Taste Flavor, Ie~~~lrgf If! ' _

I 
. Taste FluvoriTotal ofI' , 

I. 
Daysin Tex- (sweet- and iD!lYS in: Tex- :(5weet- and /texture.

Weeks in ripen- ture sour) aromn taste, I Weeks in I npen- : ture ! sour) aroma taste, 
Storage ing fln vor 'I inrr I \ f fla vor 

roonl I I 1: storage roo?n ! ~ , .

-----l'-l--gI ~I I~l l51~jl r ~ I ~ I ~~ I ~ ¥~ 
o,-.---.-----.;'i,-- 1~ ~ i~ i~ , ~~, 1-1..--... - .... 1 Ii : ~~: ~g j ~~ ~ 

17 27 r 28 22 77 ]4 27 ao ! lfj 73 
21 j 2a' 2fJ :12 84 r 0 27 : 25 i 20 72 
25 21 J 27 ~ t 68 .J 27 .~1'6() ; 19 72r 

0, 21 i 11 I 1(; ; -18, IIL_._...•. --1 7 2S 17 75 
6f 24 ]7j 21 HZ 1 11 27 29 2.3 79 

4 _______ ••• __ • 

1; " ~ ~~ I ;~ I ~i1 :' r \\ ~ ~ ;1 ~ 
19 ~~ ~~ ~4 ~~ -- -'1 ~ i ~ - ~g ~~ ~~IIi.. ..... o ~5 19 17 61 \1 29 I 29 2-1 82 
4 I" 28 ~ 22 ! 21 71 J;l 2i' 2S i 17 72 
8 1 'lS r 25' 21 7-1 r () 26 ' 2;~' JS i fi7 

11 26 1 25 31 82 20_ __ _ • a 27 29 1 "1 1 80,-- ------11 
15 29 I 30 13 72 -[ 7 2" : 28 i 2S 1 84 
20 261 20' 14 : Oil 10 29 28 17 : 74 
o 2S Hi 15 59 f 0 27 27 23 r 77 

10______ . ____ _ ~ ',' ~; ~~ ! i8 ~r .. •. 1 ~ ~f i "lg ~~?2....12 28, f 24· 26 'is II 27 29 1(i 72 
15 27 l 27! 21 75 J5 I 25 2S 20 73 
IS • 22 t 27 24 73 { 0 29 28 : 24 1 81 
o i 26 ' 13 15 54 2-1. 3 2; 29 : 22 78 
3 ' 2S I 25 19 ' ,2 () 28 ' 2S ' 20 - 76 

,,--------[ ~ ~~ ~ Mi ~I 26... { r ~~ . ~r ~~ , ~3 
~~~g i ~ ~~ ~~ r ~ • ~ . ~ ~~ i *~ 

28 ___ • ___ .. i -I 20 28 
i 

13 i 70. 
r II :!.'i 29 12 : fig

30,.-_ .. _ -j 3 2i 29 1-1: 70 

I Direct from orchard. 

• 
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