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INTR'JDUCTION 

The present study was sugges:tecl by the need for information ('on­
cerning a. p('('uli:Lr tYPf· of brefuc-do,'.-n that wn.s found from time to 
time during the fn,ll of 1931 in cI)mmerciallotR of Honey Dew melons 
that had recently been removedl"l'om cold storage in New York City. 
The conclition of the melons together \,,-ith their history suggested that 
they had been adversely affected b}- being held in storage, yet there 
was no reason to belieye that they had been frozer!. Through conyer­
sations ",-ith m!tIlagers of eold-stt)rn.ge warehouses ttt New York it was 
learned thu,t this tyPe of trouble was of more or less regular occurrence 
on stored Honey Dew melons, but that little was known concerning it. 
A.ttention was then directed to the broader pro blem of storage methods. 
I t was found that the usual commercial pmctice was to store these 
melons (as well as n,ll other types of muskmelons) at iL tempemtme 
ranging between 32° and 34° F., but that considemble tmcertainty 
existed regarding the length of time they could be successfully held u.t 
this temperature. 

A search of the litera.ture re,ealed no description of the storage 
break-down here encountered and indicated a pn,ucity of infolTIlationon 
the more genera.l problem of muskmelon storage. Such e).--periments 

I Received for pUblication November 1,1937. 
, Although a strict taxonomic usage of the term "rantaloup" would limit it to memb.,rs of CuclI-lIIi.!mcio 

Var. cantalupemis, it has come to be ~enerally used in the {'nited States to designate tbesmcll, ;:re~D-skinned, 
netted muskmelons, C. 7nelo \'ar. reticulalus, ~nd it is employed in the lntter sense in this bulletin. "],1 usk­
melon" is a group name used to desiJ'nate nil kind< of melons other than watermelons and includes ""ma· 
loups, Honey Dew, Honey Dal!, Cesaba, Persian, Spanisb, nnd otber related melons. 
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as were described dealt, chiefly ",,-ith melons that had been plMed in 
storage soon nfter the time of hn,r-vest. It appeared desirable, there­
fore, to conduct storage tests with both Honey Dew melons and canta­
loups after their arrival on the New York market from Western 
States, and consequently after they hnd been subjected to a sweating 
period following their removal from refrigerated cars.3 Such experi­
ments were begtlllin the latter months of 1931 and continued atirregu­
lar intervals until the In.te fall of 1936. This bulletin, therefore, brings 
together the results obtnined over this 5-year period. Its purpose is 
(1) to describe in detail and to illustrate the low-tempemture break­
down of Honey Dew melons and to in(licate what decays are commonly 
encountered in the storage of theRe melons lwd of cantnloups, and (2) 
to suggest on the basis of the tests that were made what storage 
practices are likely to be successful ill the bolding of Honey Dew 
melons and cantnloups nfter their receipt on the market. 

REVIEW OF LITERATURE 

Chace, Church, ILnd Denny (3)4 found thfLt cantnJoupR stored for 10 
days a~ temperatures of n,bout 35° to 40° F. did not change lllaterially 
in composition either during storage or imme(liately afterward. 

Rosa (.9) reported tests in which cantlllollpS picked at the "half­
slip" stage of mn,turity were stored for 10 days at 38° F. Although 
there Was some yellowing of the rind, the flesh remained firm and 
sweet during the storage period, nnd the cnntaloups ripened normally 
following their remoyal to 72°. 

Rose, \Yright, Ilnd \Yhitemun (10) stut,e that cnntuJoups tended to 
beeome pitted and to deteriorate infllLyor when storpd for abou1, It 

week at 32° to 36° F. IToney Dew and Honey Bull melolls likewise 
deyeloped some pitting ut theRe tempemtures. TlwiC investigators 
reeommend storage lit 50° to 55° (with It Tell1tivc humidity of 75 
to 85 percent) for nll types of muskmelons. 

Plll,tenius, ,Tu.mison, and Thompson (6) report t.hat. in u· single 
cantaloup storage test mat.ure melons were successfully held for It 

month I1t 32° F. Beyond that time mold Iwd decay caused IL TH1)id 
deterioration of the fruit. 

\Yardlaw, Leonard, and Buker (12) found. that cautaloups when 
held at 45° or 50° F. for 15 to 20 days deyeloped a poor flavor and 
were ILffected with various deeays. 

A report from the Arir.ollIL 'Agriellltllmi Experiment RLILtion (1) 
states thlLt ('.antI11011pS stored below 40° F. developed all objectionable 
Huvor ILnd were Tubber'y in texture. j\ t 40° to 50° hlll"d ripe 1m'lom; 
were held successfully for mom thall It week. Owing to the develop­
ment of stomge diseases, temperatures ILboye 50° were not found 
practicable. 

Harvey, Combs, Landon, ltIld Child (4) hlLve shown that cltIltaloups 
filld Honey Dew melons CUll be successfully l1Cld for long periods ill It 
frozen condition at or nenr 0° F. 

Ramsey, Winnt, and Link (7) hlLYe recently called attention to and 
briefly dei'cribed the low-tempemture break-down of Honey Dew 
melons. 

3 Practically nil or th" donH)stic HUllvy l),'w IIIl'IollS nlld nl,proximntrlY no percent or till' cantnloups
annually rereivcd on the New York mnrk(lt un' ~rown in Cali nrniu, .\rizonn, nolorndu, and rtah and arc 
shipped to this market hy rail, usunlly IInd,'r stnndard rl,rrig,'rntiOlI. lIonc~' Dcw milIons and cuntaloups
together constitute about 80 perccnt or nllmuskmclolls IInnunlly received by rail lit New York. 

• Italic numbers in parentheses rerer to Literaturo Cited, 1'. 1M. 
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METHODS 

All of the melons used in the tests were produced in Arizona, 
California, Colorado, D1' Utah, and shipped to the Ne,,- York market 
by rail mostly under standard refrigeration. The test crates were 
obtained on tb.e sales pier from commercial carlots within a few hours 
after the cars were unloaded. .An attempt was made to secure melons 
only from cars that were unloaded promptly upou arrival. 

The melons for a given test were carefully selected from 8. single 
carlot for uniformity in brand, size, general app~amnce, and degree 
of ripeness. One or two crates were set aside for removal to the labora­
tory, where they were later examined; the others were taken directly 
to a commercial cold-storage warehouse where they were divided into 
the proper number of lots and each stored at the desired temperature. 
From 2 to 8 hours usually elapsed between the time of unloading and 
that of placing the crn,tes in storage. During that period the melons 
had become wet with moisture eonclensecl from the air anci had 
warmed up several degrees. 

:Much of the work Was carried out with comparatively small lots 
and during the late summer months when little cOllunercial fruit was 
in storage, hence it was found necessary to use only such temperatures 
as were available at the time. The use of comparn,tively small 
rooms in which commercial lots of produce were constantly heing 
moved in and out necessarily prevented holding the temperatures 
constant in the neighborhood of the smull lot of test melons. Suffi­
cient records were obtl1ined, however, to insure that the temperature 
did not fluctuate beyond the limits ind.icated. Three temperltture 
mnges were employed, namely, 32° to 34°, 36° to 38°, and 40° to 42° 
F., supplemented occasionally with the 38° to 40° range. The 
temperature ranges in all cuses refer to netllnl fruit temperatures. 
The relative humidity of the air in the severnl stomge rooms varied 
between 75 n,u(t 85 percent. 

At Vltrying intervILIs one or more (,l"i~tes were removed from each 
temperature Il;nd brought to the 1l1boratol'Y for observiLtion. The 
methods of eXlLmining the melons, either thosp- set aside as typical of 
the entire lot prior to initiating the test 01" those removed after a 
eertlLin period of storage, were the same at all tinles. 'With enntnlol.lps 
this consisted in first lloting th0 condition of the ullDpened emte, 
especially the general appearallce of the melons H,ncl any evidence of 
slackness in the pack. The cantaloups were then rCllloved and incli­
vid uILI records were taken on general appeal"llJlee, color, Iirllmess, mold, 
ilIlcl decay. After this the melons werc ellt to dotermine the internal 
appearance [),nd to test ~he flavor. The C!llltltioups 'were usultlly kept 
under observation for 1 to 3 clays; howover, most of thom were cut 
and tasted on the pnrtieular clay when they appeared to be at their 
prime for consmnpti.on. N(uch the same method was used with 
Honey Dow melons except thlLt most of them were k.ept for 3 to 7 
clays and some were held eyen longer. 

RESULTS WITH HONEY DEW MELONS 

Five small-scale tests wero made with lJoney Dew melons during 
the period ] 931-33. i\It,hough these test:; were 0 r It limited nature, 

) 
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wd therefore are not reported here in detail, they indicated that 
Honey Dew melons arc subject to H, t;ype of low-tempel'atm'e disease 
that develops on stored stock after about 2 weeks at temperatures 
in the neighborhood of 32° to 34° Ii'. It was also brought out in these 
tests that storage aii temperatures !\.ppreciably above the 40° to 42° 
l'ange is not pl'actiCttble because of the more l'u,pid development of molel 
wet decay. 

Cladosporium 1'01'., and 1io a lesser extent other decays, were fmmd 
active at and. somewhat below 40° to 42° F. A description of the two 
chief storage diseases, low-temperature break-down and cladosporium 
rot, is therefore pr0sented below. Following this there are presented 
in detail the results of iiests conducted in the period I934-3G in which 
an nttempt was lllade to learn more about the conditions conducive 
to the development of storage disefLs0s !mel therefore to determine 
what practices iLre dcsiru.bl0 1'01' the storage of Honey Dew melons. 

DESClUl''J'JON OF STORAGE DISEASES 

LOW-'l'EMPEHA'l'[JJl.E llUEAK-DO\\'N 

Low-temperature break-down of Honey Dew rnelons, as indiciilied 
by the name, is n, breaking do\vn of the epid0rmis and rind of the 
melon resulting from continued exposure to low (cold-storage) tem­
peratures.5 It is distinct from ILnd in no way related to freezing 
injury, inasmuch as it develops at temperatures well above the freezing 
point of Honey Dew melons.G Although it is frequently followed by 
decay, low-tempernture break-do' ..v-n does not result from the action 
of fungi, bacteri!L, or other organisms. The disease may therefore be 
considered itS it functional disorder resembling in certain respects 
soggy break-down or soft seald of apples (5), watery break-down, 
pitting, and s(',ald of grapefruit (2), and pitting or blotching of 
linles (11). 

The symptoms of lo,\--tempemtul'e break-down Vltry considerably 
wit.h different lots of Jllrl0IlS and with the time thu.t has elapsed since 
t.heir removlLl hom eold-stomge temperatures. Although there may 
be no evidence of bl'CILk-down at the tinle of removal, the reverse is 
more :frequently true. After removal ef the melons, however, the 
symptoms become more pron01mced with time. 

The disense may oeem in the form of scattered areas of l'elatively 
small size (pIs. 1 and 2) or in the form of large continuous areas (pIs. 
3 lmd 4) covering' from a third to nearly all of the melon surface. 

The first symptom is usually It faint water soaking of the rind 
nccompanied by the oozing out of the melon juice so that the rind 
feels moist and sticky. This is most pronollnced in severe cases where 
most of the surface of the melon is affected (pI. 3, B). In such cases 
the entire melon becomes softer, so that it exudes juice abundantly wd 
flattens out gradually under the pressure of its own weight. 

The initial faint water-soaked areas may develop a definite deep 
wiLter-soaked appearance (pIs. 1, A and B; pL 3, A) and remain so 
without further color r.hange. Although the tenn "water-soaked" is 
most descriptive, the color cw be more accurately referred to as 

~ Rymptoms indistin/!uishllblc [rom those o[ low-tempcrnture hrel1k·down \\'('rt' observed on several oeCH' 
sions on Honey Dt'\\' mclons thnt hnd Ilt'cn shiPPl'd under standort! refrigeration and held under tbese cnn· 
ditions either in I.rnnsit or on the tnwk at de,stination [or II lotlll o[ 17 days be[ore unloading.

• The average ireezing-point telllpcruLllrcs o[ Honey Dcw melons arc 28.8° F. [or the rintlllnd 2lJo for the 
IIcsh (/-1). 
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14ow'lempeTnt\lr~ hrN\k-down or TIonl"Y D£'w melon::;: ,1'1, lrrc~u\nr wl1tcr-sonked, slightly depn~s5ed nrm\~~ 
B, definitl' water-sun ked SPOb ,,,-itl.) surr~Kt' not dcpres.'icd. Uoth melons photogruphod a days nfter 
rCUlovul from" ,\ ecks' slOrng-r m ;j:!" to 3·11:1 F. 
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Lnw~tl'IUpernt'ure hr(':lk·(}own of 1I0Ilt'~· Dew I1lPl01l~: .1. Irregular "pnll~ oliwl.. lltltT/' dt'nllitt~ly· .::unkcn 
nr~n~ $urrotlndin~ i!"lflIld::; of uuull"eewd ti~"';(f(I (ri~ht. c(lrtter): 11, "(:I\nl.r·oli\'(~·' colored, shari11y delimited, 
det'pl)-~ sunken pitllll!.r. Hellu llIl'lou:-, phOl(}!.~rt\{llwrt 5 du:y:-: uCwr fNU[)\"a! Croll! ~tor~ige aL 3:!Q tn :1-10 F. 
for:! w(,l'k:: (A) nnd·l \rl!eh.~ lin, n~.;pm·tl\'el~. 



T«hnical Bulletin 613. U. S. Dept. of Agriculture PLATE 3 

Ln\\'-tpnrppr:ltun~ hn1:lk·dnwn of 11011(\) f>llW lUplon... : .1, ~har1:ly d(lUmi(l"\cI, ch'flnitl'ir sUnkt'fl w!ltrf-!"maked 
nn'!l'': R. IH'urly ('oIJlpll1lP !'Llri:l('t' of 1l11'IOll ,'I ....l1~·hth ,:uni.;.uIl, :oorn('wh~1t ,1i"'(·oll1ft'd. and !Jurin!! :o'll('k}· 
lllPlon jllic'p... ; unatfN'lllfl ull'lon (d~ (or {'OIrllnn""lfL :-::t'Vl'r 1 111'l{'k $POI"'i Il( {·hdo.... porilltll [fit' pvidt,ftt Oil 
(':1('11 of Ill£> !'\wred ulelon ... Both uwiuu..: plltll"i.!r:lpliI1.1 ;, ,hy aftl'r rl'Illo\":d frnm :.! wep!;:!" ~tnra~l~ !It 
:l~' lo :IF F. 



Technical Bulletm 613. U. S. Dept. of Ag"iculture PLATE 4 

lAlw-lernpcrnture Im.'nk-down of Honey \)l'W lIlelons: .A, Lnq.;c nre11 of melon cO\'l'red with "tnwny-oliyc," 
detlnitely- fiunkl'I1 t sharply delimited sl'ailllik(' It-sion: H. silllllllr 10 A CXCl'pt lesion is Heiny color" and only 
slh,du.Jy dcpreSS(~lL ~\l chm-;. pJwwgrnplH'd !! <lny~ { ..o nnd [) dllY:; (H), r(!S}ll'l" h'cly, after rCHlOvu} fro III 
4 weeks' storuge at. a2° to 34° 1\1
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Cladosporium [nl' • L Hoop), Dew melon phnrn~.!r\ph~d 2 days :\ft(lf n,lIl1n\,~ll fronl -I wl·pk... ~ ::-[untu:p af :3,,0 
to .J:O~ F. (Blue rWlld rot Ip5'inn {'on:-picuou~ rui JW:ty hf;11'\I~.l·n cplHpr 'HI,flOP'; B. ~roU{l of cnoruioups 
photol!rupheu ;-;hortb" ufter reruov~ti CrflII1.l \\epkti' :o;.fi,r:lge:H ;t!" W 3·'''' F. 
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"light mineral gray" i or "pale smoke gray." ~Jore frequent.ly the 
lesion colors are either "drab" (along "lith the several tints of drab), 
"pale olive-buff" (pI. 2, A), "clay color" (pl. 4, B), "tawny olive" 
(pIs. 2, B; 4, A), or various browns. A given lesion frequently changes 
in color, usually becoming darker or browner with age. 

The lesions may be either indefinite in boundary (pIs. 1, A; 2, A; 
3, B) or sharply delimited (pIs. 1, 13; 2, 13; 3, A; 4, A and B). Thf\ 
edges of the lesion may be either fairly regular or highly irregular. 

The surface of the lesions varies from normal (pI. 1, B), to slightly 
sunk.en (pIs. 1, A; 3, 13; 4, 13), to definitely sunken (pIs. 2, A; 3, A; 
4, A), or fmally deeply sunken (pI. 2, B). 

The net result of this pron01llced v!lriation in the size, shape, bound­
ary, color, and depth of the lesions is a wide vflriety of symptoms. 
The diseflse, therefore, takes the fOl1n at times of spotting (pI. 1, B), 
pitting (pI. 2, .11 and B), watery break-down (pI. 3, 13), and scald 
(pIs. 3, A; 4, A and 13). Frequently a given melon shows a combina­
tion of several types of symptom". It is ehiefly for this reason that 
the more general tenn "low-temperature break-down" has been 
adopted as the n!llle for this disease. 

~lelons aJi'ected with low-temperature bre!lk-down show no internal 
symptoms of the disease. Tho flesh remains normal in appearance 
and te:-..'illre, lUld except in severe eases the fla,or is not affected. The 
disease affects directly only tlle epidermis and the rind tissues. 

CLADOSPORIlCM ROT AND OTHER DECAYS 

Cladosporium rot (ctUlsed by the flmglls (,lado8porium cucu;tnen·­
num Ell. and Arth.) was by far the most conUllon decay present on 
Honey Dew melons at the time of their removal from colel storage or 
that de,eloped on them soon after their removal. The disease has 
been discussed at length in tL prenous publication (13), consequently 
only a brief description of it will be given here. 

Cladosporilml rot can be recognized on stored Honey Dew melons 
(pIs. 3; 4, A; 5, A) by the presenc.e of numerous relati,ely small, 
scattered black spots that deyelop within the outer tissues of the rind. 
The epidermis at first is unbroken, so that the lesions haye a smooth, 
shiny, black appearance; later the epidennis becomes broken and the 
causal fungus deyelops over the lesions as a 10\v-, velYety mold vary-ing 
in eolor with age from "Yetiver green" to "Lincoln green," "deep 
olive," and finally black. The le6ions, which are circular to oval in 
shape, vary in size from tiny specks to spots somewhat over an inch 
in diameter. They frequently coalesce to form large areas of shallow 
decay. Cladosporium rot is closely associated with low-temperature 
break-down. This relationshlp will be cliscussed more completely 
later on. 

Several other de('ays of Honey Dew melons were met with during 
the storage studies, but Ilone. approached cladosporium rot in signifi­
cance. In the order of the frequency of their occurrence, they are 
altern aria rot, fusarium rot, rhizopus soft roi, and blue mold rot. 
Early stages of all hiwe been found at one time or another on melons 
at the time of their removal from cold storage. Complete descrip­
tions of aU h8,ye been published elsewhere (1';;). 

, Color desIgnlltions In qnotatjon~ urp aceoruing to RIdgway 18). 
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TAIlLl, l.-StO/'(/(f1' lesls with l1olll'Y Dew 1IIf'/on,q, 1984-811 

Condition niter rl'IlHlYnl rrom ~torngo nt tprnpernturtlS 0(- >-'l 
:"l

Test I Date of I Flnts 1l\[~IOnS IStorn~c Q
No. st.orage slored per flal period 40°_12° F.auo-38° F. :Iti°-.f()° 1'.a2°-3·IO 1". \Ii 

---- .. ~ .... 
Q 

NU1IibcriN/1l11bcrl Wetk .• (1 1I11l.) No low-telllperature:1 [\ fin I.) .ll nlf of nwlons <1 isfigllTl'd (I /laL) A few IIlcl(lIls slighlly Fhrcilk-down. COIIsldcrllhleby severe luw-tempcrnturc hrcnk­ tlisflgnretl hy low-temp"Tn­
slIrfllCe lllold nnd cnrly

down. No 1II0ld nor decoy.1 turo hn'ak-down. ]"}rnl'l i­ t;j
stnges of shallow decny.cnlly· no molt! Hor derHY.Fiavor nenrly nOrlnnl. 

Flnvor nefirly normnl. Hiper thall f hos" lit. the lower t3tempt\rntnres. Fillvor nenr­
.Iulyal, Hi ly normal. ~ 1034. (1 lInL) No low-temjlernture

(1 tlIlL) l\I oro low-lclIlpomllln' (t /lnL) l'rnl'lIcnlly no 1011'­ >-'l
brenk-down. .More decay H 
t hun Ilt 3 weeks. FhlW)r im­ !;I,hrenk-down thun ut :1 wceks. tl1lt1pl'rntuTo hrl'nk-t1owlI. 

I'rneti('nlly 110 mold 110r de­Flllvor nenrly normnl. paired by decay,(Iny . .Flavor Itenrly llOrtnal. 
(2 flatR.) No low-llllJlperuf.ure (2 fintH.) No )UW-1(I Il1)wrnttlrL\ '" hrcllk-tlOWll. :-\0 Hlold Ilordecay. hfllnk-down. N tJ 11101<1 no)' vo 

FIllvor nOrlnnl. til'('ny. Flnynr J1m nUll. 
(2 nn(s.) Nenny hnlfof 111I'IoIIS had (2 tlats.) !., of lllt'lulIS hilt! 


Aug. 28, 
 ). Hi froUl !.~ I 0 ~:! of I he surfurc ntfl'('led lnrf,tc nrtlllS of ~Hrfn(,l' atIl'l'II'd ~ 
with low-tPlllIlcrotufC hreak-down l with IOW-Il'lIlpcrnture. hrl'nk­

foUowed by decny ~c\'l'rnl dnys down, followed iJy dl'rny 89011 rr. 

nfter remo\·ul. 1'ln\'ol' illljlaia,d. aft ..r rcmo\'nl. FhH'or 1111­

193·1. 

paired. ':j 
2 (4 nnls.) 'H of t.he IIwlons s('\'crcly (2 tints.) X 0 l'\'itlCllt'C of low- c:::: 

nlTeeted with low·telllperntnre 1l'Jllpernture hrl'uk-doWB. 

I

if hrcnlt-dowlI. I'rnct ienUy nO Ncnrly nil !'l'\"Cfllly nlTpC'tcd ~ 


mold nor del'ny. FIn or nenrly with mold alld RlmBo\\' dCCIIY. 

normnl. FlAvor impnin'tl. ~ 

(4 tints.) Low-t"lIlperntllrc hreak­ (2 lints.) l'rnGticnlly JlO low· P-::j
down IlIOrPseven' t hun nt 2 wcek:-o. temJlcrntUI'O hrenk-down. 

Oct. 0, 18 121 I'rnctil'nlly no mold nor decny. 11 old Hnd dccoy morr gt\,'pre :>
t.hnn nt 2 weeks. Vlo ,"orFlavor imlmirl'd. o19:H. seriously impnin'd. ~ ....(., flats.) Practically rntire surrnct' (~tllltR.) "l'ry sli~h\' nlllount nof all mel OilS afr,)('tctl by low-IclII­ of low-temperature brjlnk­

C1pernture brenk~d()wn, followpd by ,Iown. .Mold 1I1ll! deeny 
t"decay soon uftcr removal frorn worse thuu nt 3 weeks. 111- ...., 

sfornge. Practically inedible. edible. d 
~ 



(I i'at.) N °~hnngc reRull illg frllm I(I tlIIL) ;';0 "'lnllgo re.sullin~ 	 (I fI.ll.) No chllnge resultingSttlrnge. frum stomgn. 	 frolll stornge.
2 (I flnt.) Nil 1011'-1 mil Pl'rai urI' hr~llk­ (I tlu!.) No low-I~ml,e.rnilln'

down. !-~I of the melons nITC'(\hl(l hrenk-dowll. Prlletienlly no brenk-dowu. ~6 of melons
hy mo(lernlll amounts of mol" Uloid 1l0rdecllY. li'lnvor nor~ showed severo decny severnl
nnd 5I1nllr l \\' "decay. Flo\"of llor~ 

I 	 (I !IuL) 1'0 low-temperature 

mal. 	 days nft.rr rLulloval from stor~I 
mal. llJ,!:e. ·Flavor inlpnireti.

(I flnl.) ]I nif of 1h(\ nl(,lor'> shmH'" (l fIat..) Ho !-ihowptJ a sev(lre {I naL} No low-tmnpernture
slight to tU'vere low-wmpernlurp tllIlount of low-telJ1pernturc hrellk-down. ~t of the mel­July 23, 1:! 12 J brenk-down. ~.t show('(1 n slight, hrcak-dowl1. Nearly all of OilS showed modernto to1035. nmount of mold nlll! shnllow de­ tho rnelolls wore sli~hlly to pevcre nmounts of mold nnd cay. l~lnvor impnirer!. sew!'ely utfeC[('d with curly !lecIIY. 1'hl\'~r seriously !tu­ :r; 

I 

slu~es of <lei'll),. 1'''\\'01' illl­	 paired. opair~d. 
(t nnL) Nell!'ly nil IJlt'lolls nlfeeler! (I tint.) l'rnctirally no low­ (! /lnL) No low-temperature '?i 

with low-Lemjlertll urc hrenk-dowlI. lemllcmlure "reuk-down. All hrenk-down. Practically nil 
(=j 

nhout hulf of whi('h waR slight 10 Ilwlons moderntely j 0 sevC're­	 ~ melons ShOWl'd sli~llI. to 
1II0cIl1rutfl and huH :w\·ere. A fC'w Iy nlTeel"d with lIlold nn(l .'c"on' <lecny. Inedible. t1were seriolJsly dC'cny('d. l.·la\~or denay. J'rnciicully im'(lible. t;::jitnpnired. 

2 (2 flnts.) ~:. of tho melons slightly (~tluts.) A fel\- 1J1!'lons had a (~Unt$.) Xo low~temI>erature ~ 
to sevcmly aJfected wit It low~t(llll~ ~light aJJlOllnt of ]ow-tPIIl­ brenk-down. J'rneticlllly no
pernltln'. hrenk-down. No mold Iwrllturc hreak·down. Vrn('­ mold nor decny. Fh,vor ~ 
nor derny. Flavor normnl. dptllly no mold nor decay. normal. (=j 

Fl:tVOl' normal. t"i 
(2 nntR.) Somewhnt o"er hnlf of (2 tlllt.S.) N~lIrly hnlf of llH' ,.2 /lnl~.} Xo low-temperature o

Sept. 18, 12 h the llwloIlS slighlly to :1£'\'£'l'cly 1l1clons lllOtll'rntely 10 seven'ly !zjhrenk·down. !-1i of the IDel­1035. 	 ntfe~to(l with low-Ietllpemlurc affected wit h Jow·~t.elllppl'il­ ons sC'\'(lrcly decayed, ~~ w 
hrcllk-dowll. Pnwtienlly no mold ture hrenk-down. Somewhat slighl.ly decllyed. Mnuy in­
nor dceny. .li'lnvOl· SOIlH.Hrllut over ~:i of tllmn slightly to (,(lihle; llnvor of others im­ I>­
jIllllflirc(i. &c\'ercly spotted with cnrly paired. ~ 

o;;lngcs or dl.'llUY. It'Jnyor im­ t1 
pairrd.

2 12 flnts.} A fel\' slightly nlTeclcr! (2 /llll'') Xo e\'idcnce of 1011'­ o 
wit.h low-temperature IJreak-dowII. temperature brcnk-down. A I>­
.A fC\\~ overripe. Consifiernhle di~~ few ov(\rripo. A bout half of ~ 
C'uy developed soon ufl er wmovul t Iw melons showcd dl'cflY.
from storage. Flnvor impaired. 	 ,\lan)' inedihle. 1'111\'01' of 

others impllired. ~ 
June 2/i, I ~ I 12 (2 /liltS.) Approximately l~ of the \2 tints.) No low-temperal ure o 

lU3n. melons lIwdprlltely to sC\'orely hreak-dowlI. Neurly nil of 
q 

nffectcd with lnw-telllpcrntnro the melons seriously decayed. f'd 
brenk-dowll. ('ollsic\crahlo decllY Inedible. 

w 
developed within several dllYs 
after removnl from ~tornge. 

li~ln\'or seriously iIllJlllired. 


I 'l'he nlOld and d(~cny refern!lJ to t.hroughout tim tltblc were for the most pnrt caused hy Clw/(1,I;J'oriulII rllcu.mrrinu11l. 

-.:t 
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TABJ~E I.-Storage tests with Honey Dell' melons, 1.984-36-Continlled 	 00 

T~st I Dale of I Flats Il\IeIOnS I Storagel Condition after remo,'nl from stornge at temperatures of-	 l-:3 
t::i

No, storage slored per flnt period 	 o
32°_34° F. 	 36°-38° F. 38°-10° F. 40'-42° F. g_·__ f_~ ~-~- ·1----,---'---1---------------

SllmbcriNu7IIbCTI Wah 
(2 1lnts.) A lit tic low-temperature (I flat.) No low-tempernture (1 flat.) No low·temperature 

brenk-down present. Some de­ break-down. Some d ecn y hreak·down. Some decay ~ 
ray occurred. Flayor nenrly nor­ developed se,'eral days lifter present. Flavor nearly nor­

tdmal. rerno,'al from storage. Flu"or 	 mal. c:jnearly normal. 
(2 flnts.) A few of the melons show­ (l flnt.) No low·temperature (1 flat.) No low-temperature 

ed severe low~temperaturc brcak~ brenk·down. Nearly half of break·down. Ahout 73 of ~ 
t::idown. Practically ull of them l he melons seriously decuYN!. 	 the melons 8eriously decayed. i-3developed decny durin!( t he first }'l!l\'or seriously impaired. Flayor seriously impaired. 

seyeral days after remoyal frorn ~ _~ug. 9, 121 J2 storage. Flavor somewhat im­1936. paired. 	 C> 

I 

·1 (2 flats.) Nearly half of the melons (J flnt.) Prnericnlly no low· (1 flat." No low·temperature ..... 


seriously a!Teeted with low·tem· tcmpenlture brenk·down. hreak-down. A few melons 

perature brcak·down. ~30fthelll J'rnctically all the melons showed decay. Inedible. "" 


I 

showed early stn~es of decay at showed decay. Inedihle. 

I ime of removal, with marc devel· ~ 


I 
oping eluring Ilrst se,'eml (lays 
after remoyo!. Flavor seriously Vi 

1 impaired. 

I (2 flats.) A few melons sli~htly u[· (2 flats.) No low-temlll'nllure S!
feeted w:t.h low-temperature hreak·down. 1.:\ of the mel·i break·down. Practically no mold 	 onsshowed modern t ctoseyere 
nor decay. Flavor normal. decllY. Flu,'or ill1Ilaired. ~ 

Sept. J.t, I R I8 	 9: (2 nats.) !I.i of the melons slightly (2 finIs.) No low-tempcrnturc 
J!l:l6. 10 severely all'ected with low-tom­ hreak·down. All melons o 

! 	 perature !Jreak·down. Nearly all showed sen're decny, In, I:::l 
mclorisshowed moderate to severe l'<lihle. 
decay. Jt'Jnyor Reriou~ly impuired,! 	 t> 

----------------------.---------------------------------------- § 
:; '-rhis ('rate or melons \\ as not tYT,ieal of the general storage t(;'st lots. '1'11(' melons were less mature, which prolJably accounts for the low nlllOUlll of dec:ly. 'l'he low flavor was 

largely the result of the immaturity. ~ 
i-3 
q 
E 
""' 



9 HOXEY DEW :;\mLOX~ AXD CAXTALOUPS 

STORAGE TESTS OF i!134..:J6 

The results of eight storage tests conducted during the 3-year 
period 1934,:-36 aTe brought together in a condensed form in table l. 
The statements made in the table regarding the condition of the melons 
after their removal from storage do not indicate for the most part just 
when the symptoms of low-tempernture break-down aDd those of 
mold and decay first appcared. Therefore, in the absence of specific 
statement, they may have been in C\~idence at the tinlC of removal 
or they may ha\'e developed afterwards. 

Usually the eurliest s:nnptoms were cvident, to some e~1:ent, at least, 
when the melons were witbdmwn and thl:'n rnpidly hecnme more prom­
inent during tbe next se\"eral days. In all cusC's thp obseryations 
reported in tbe tahle indicate the llC't errC'cts of storngC' us determined 
by the condition of the melons during It holding lWl'iod nJlpro~'iJllately 
equiYalent to tbat rcC[uirC'd for nOl'rnni comJIH'rci:tl distribution. 

It will be seen from table 1 Hmt in tef.t ). Jow-tcl11j)C'rature break­
down was prevalent nt 32° to 34° F. and mold Hnd de('n~T at 40° to 
42°. The melons hl'ld up b('st: nt 3(j° to 88°, wbere fictuHlly the tC'I1l­
perature wns near thc miuinnull point. (36°) most of the time. TIH're 
was little difference between the results of 3 weeks' and those of 4 
weeks' storn~e at this middle t('ll1pcJ'a turp l'nngp. 

0n]y the temperature nmges 32° to ;~4° nnd 3uo to 3Ro F. (neal' 36° 
for most of the stornge period) were usee! in t·est 2. The results of 
2 weeks' storuge \\-ere entirelr satisfuctol',\' with pither. Owing to 
the deyelopment of low-temperuture break-down, lJow('Y('r, 4 weC'ks' 
stornge was detrimental to UJ(' melolls nt both tPlnpernture rnnges, 
although it was more so nt the lowel' one. 

Test 3 wns comparable to test :2 C'xcC'pt tlltH smaU0l'-sized melons 
\\'€Te used and sllmple nuts \\"('l'C' \\-ithdl'HWll at j hC' end of :2 weeks as 
\\-e11 as u ftcl' 3 nnd 4 weeks. As ill the t\yO prl'<'t'tiing tl'sts, low-temper­
ature break-dQ"\\"U was serious at 32° to 8-1° F., wlwl't'Hs ni SGo to 38° 
oul~r a little occurred, ~rold nnt! dec!t~', 11l)\\"('YC'l', "'cre serious nt the 
higher tt'InpC'rnture rang£'. Stornge nt eithC'l' tempert! ture range was 
therefore d(·ddedh'uIlsatisfnctOlT. 

Storage for 1 week at nn~- of tIll:' three tempC'l'lltUl'e ranges was with­
ou t effect in test 4. ~ [ucb the same was t1'11C' for the 2 weeks' storage 
except that mold and de('n~~ deyeloped to S0111C' extent during the 
seveml-clny holding period follo\\ing rC'll1oYtll from storage. Storage 
for 3 and 4 weeks was injurious to the melons at all three temperntUl'e 
ranges becHuse of the dcyelopment of lo\\--temperntul'e breuk-down 
(followed by decllY) nt 32° to 34° F, and of mold and dCCU~T at 36° to 
38° nnd 40° to 42°. 

In test 5 low-t.empernture hrpuk-dO\\J1 wus a fnctor of importance 
in.2 weeks' storage ut. 32° to 34° F., w11erel1S melons held at the two 
higher temperature !'HIlges wcrt' practicnlly unfi.fJ:eetecL in any wny. 
Storage for 4 weeks was en tirel~' unsatisfactory because of the cle\elop­
ment of low-temperature brcnk-do\\-n nt ::12° to 34°, of mold and decay 
at 40° to 42°, and of a combination of the two at 36° to 38°. 

Because of deCtl~T de\-elopment, 2 weet\:s' storage was not entirely 
satisfactory in test 7 nt fiD~T of the three temperature rnnges. Three 
and four weeks' storage like,,'ise wns ullsatisftlctory because of the 
development of low-tempern.ture break-down and decay at 32° to 34° 
F. and of decay at the other two temperature ranges. 

36:145'-38-2 
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The temperature ranges 32° to 34° and 38° to 40° F. were llsed in 
tests 6 and 8. In both tests low-temperature break-down developed 
only at the low('1' temperature range, very slightly in 2 week-s, and 
extensively in 4. weeks. Because of the development of decay either 
in storage or shortly after removal therefrom, 4 weeks' storage was not 
satisfactory at either temperature range in either of the two tests. 
For the same reason, 2 weeks' storage ali 38° to 40° was unsatisfactory 
in both tests, and only in test 8 was it satisfactor}~ at 32° to 34°. 

Considerable variation exists among the results of these eight storage 
tests. ThL is to be e)..1)ected in view of th(' fact that little was known 
regarding the history of the melons either in the field or in transit and 
that. the tests wer'e conducted over a 3-year period. Nevertheless, the 
tests do indicate withilllimits the relation of storage time and temper­
ature to the development of low-temperature break-down, and they 
suggest what may he exported In the WilY of a storage life of Honey 
Dew melons uncleI' conditions similar to those met with in these tests. 
Thus low-temperature break-clown was most prevalent at 32° to 34° 
F.; occasionlllly it ocellrrecl at 36° to 38°. It never dm-eloped at 40° 
to 42°, nor at 38° to 40° in the two tests where this temper:1!:urel'ange 
was used. At tho 32° to 34° mngelow-tempel'ature brenk-down was of 
ine-reasing in1portllnce with increasing length of the storuge period, so 
that storage for longer than 2 weeks at this tempel'llture range did not 
appeal' practicable .. 1\ot only did this storage disease detraet from 
the nppearance of the melons, even when present in small amouuts, 
but when seriously present it was soon followed b:v mold and decay 
during the holding period. 

Storage for pt'riods Jonger than 2 weeks at 3(l° to 38° F. (partieulill'l)T 
at the upper limit. of this muge), or aL the higher temperature ranges 
used, would undoubtedly lessen 01' fl.,Toid losses from low-tempernture 
break-clown. Fnfortunately, howe,er, the greater preyalN1Ce of 
clndosporium mold fl.ne! decay at tlles" temperatures (particularly 
38° to 40° and 40° to 42°) makes them impl'fl.cticfl.ble for commercial 
stomgl'. For 2 weeks' storngl' there was little nl't difference between 
32° to 34° nnd 36° to 38°. 

RESULTS WITH CANTALOUPS 

TESTS O!o' 1031-33 

During til(' 3-)~l'ar period U)31-33 fOllr small-scale storage tests were 
conduetl'd with ('a.lltnloups. These tests indicfl.ted that. cantaloups 
are not sllhjcej. to II ]ow-templ'rnture break-down such us has been 
desf'ribed for HOIH'Y Dew melons. They were, howeyer, subject to 
mold and dee:)y when stored for n longer pcriod th~lll 1 to 2 weeks 
even nt temperatures llS low us 32° to 34° F. St.orage at temperature". 
much IIbo,~e 40° to 42° wus found lIusatisfnetory because of rapid 
overripelling and decay. 

STOIUGE DISEASES 

The stornge diseose of ('hid importuncc on cantuloups during the 
tests reported in this bulletin was cladosporium rot, cfl.used by 
Olados]Jorhl1n cu('umerill1l'ln, alld described in detnil elsewhere (13). 
Briefly, the dcc-ay is a shallow OTle that is confined to the rind and outer 
flesh immediu,tely benenth. It may be found scattered over any 
portion of the cfintaloup. l?requently it occurs a t the stem scar, 
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where it develops as a thin, black, cushiol1like pnd tbat is easily 
removed. It develops most often at chafed and bruised spots where 
cantaloups come in contn,ct with the crate or with one tmother. 

This cladosporium decay can he recognized externally by the sparse 
"deep olive" to black mold that is scattered over tIll> afl'ected portiolls 
of the rind (pI. 5, B), The diseased rind is easily slipped ofT of ail'ected 
cantaloups. The rot. is frequently followed by bacterinl soft rot nnd 
by rhizopus soft rot after' the ciLlltnloups have been removed from 
storage (13). .Alternaria rot and fusfllimn rot (13) are also met ,v-ith 
in cnn tnloups under such conditions. 

STORAGE TESTS OF 193·1-36 

The l'esults of sj~ stornge tests eonductcd during- the period 1934:-36 
are sUlllillnrized in table 2. 

The melons used in tt'st 1 (tnb1e 2) were representative of the 
less matm'e cuntaloups tllnt are J't'ceiYed on the mfll·ket. The {('st 
showed that a temperature l'Ill1ge of 40° to 42° F. was too high for 
even 1 week's stol'nge. St()rnge for 1 week at. either 32° to 34° or 
36° to 38° wns fnirly satisfactory, but 2 weeks' storage at the same 
temperntul'e ranges wns not, 

Only the two lower temperature l'Unges were useel in test 2. The 
cantnloups used represented nbout the nverage condition met with in 
westeln clultnloups on enstern mnrkcts. There was no difference 
in results betw('('n the two t('mperntm'e ranges. Stornge was satis­
factory for 1 week but not for 2 weeks or longer. During this test the 
tempel'lltu.i.'e of the 36° to 3S0 F. lot ]'('mamecl close to the mininwm 
(36°) throughout. most of tho test, which mny account for the close 
similfllity of r('su1 ts ,,-ith the two rnnges. 

In test 3 the crates remoyed from stornge at the end of 1 week 
were allowed to stand in the lahoratory, unopened, for 2 days. Some 
of the cantaloups were enelosod in p!.per wmps. The removal from 
storage wns mnde dlll'ing n period of high temperatures and high 
humidity. This combinn,tioll of cil'cumstanees wns conducive to the 
development of deen.y r.llcl may thel'l\fore account for that found in 
one of the two emtes of e!tch lot stored at either of the two lower 
tempcrature mnges. Two weeks' storuge at ~2° to 34° and 36° to 
38° F. was genel'lI.Uy satisfactory, although there were some slight 
defects evident. The test indieated again that a tempern.ture rn.nge 
of 40° to 42° was too high for the stornge of cnntaloups under the 
conditions of these tests. And again, there was li'-tJe difference in 
results between a rnnge of 32° to 34° and one of 36° to 38°. 

The mdons used in test 4, !tlthough fully ripe and ready for imme­
diate conslUllption, were }'C'presC'ntn.ti\Tc 01' the better quality of can­
tuloups received on eastel'Il markets. Theil' ILayor was very good. 
Although sligh tly affected by 1 week's stol'llge, it was still good in the 
melons from all three temperature ranges. E:wept in the matter of 
shriveling, there WIlS very little difJ'erence among the melons held at 
any of the three tempemtures aftel' 1 "reek's sto~·nge. There was 
apparently some variation in the crates stored at 32° to 34° F., inas­
much as those removed after 2 weeks were not as far advanced as 
those of the l-week removal. The results suggest, however, fairly 
satisfactory stomge for 2 weeks at this temperature range and un­
satisfactory storage at the two higher temperature ranges. 
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TABLE 2.-Stornge tests '!lith cant(l.ioll71S, JOB.I-,W] 	 ..... 
,---------------"--

I 	 I . .! 

~ 

: i ('anta- Leugth· 	 Condition nft,'r rNno"al frOm stllrngc III temperntures of­
r:l~rest IDllte of Condition when I('ontnin-I h.up, of ,tor- ( l'1Ko, storage slorerl ,er'stnre<lipefl'on- n~~ 03:!O-:J.lO 1;\Ituiner 	 peri oil aoo-3HO F. I :lS°-lOo F. 40°-12° 1'. Pi-_._----­

__ • ____ 1 - ,-~~ •• ~Y11I:;111--~;"'((klt; ~ 
0 

I July 15, IMn.turit y , h:)1f tljumho I 4.; !f I n" ('rate.) PrnClirnlly uor­ (I" crnte.) Prnctirnlly (l~ ernIe,) Shriveled; dis­
1034. 51111; green In ['rates. I mal in HPl)flarnn('C nml uorrnul in fiJlpenrnlleC figured where bruised; ~ 

rolor; mostly horll t /1I1\'or. A very slil!ht anrl IInyor. A l-ery misshapen from pres­

_____ ~ ____ w 

I 	 tJlollrm; nesh ('risl'; 1 shriveling wn< the nnll' sli~ht shriveling was the sure n~llinst crute amI 
nlwor fnir; "nriety, llolireahle ellcet of storage. only lJIllil'eable elleet of adj:lcent chntnloups.
Perfecto, from Ar- storage. Some surface mold I 8 
izona. 	 present. Too soft for ~ c-,retail trade. 

(I, ('rate,) I'la\'Or uornl'l1 (1, enHe,) Flul-oflJOflnnl (h ernte,) Unsalable be­ r:l 
tlnd 1H1affN'Lcd by st()ra~('. lin.! unn/feeled hy Slor­	 cUllse of surfllce mold 

H 
~ 

.!;) of Ihe rantnlonp~ w('n' fig:C. ~t1rf,H'e molli seri- JlIHI e.:!fly stages of 

t'OH~l·\"hnt. uITC'cll1(l with 011':'IY PI'PStllll in flntfeurd dee"y.

surra('e 1110111. 1 l,! \\ pnl nnd d('pre::'~(ld SPOl$ '"I-' 

sli~htly 8hril'l'le.I'llud (lis­ whero (':\ntnlollI1S cnm~ 

fi;::mn~d w 11I:'ro hru i~lltl Hud in ('ol1tne[ with crate find "" 

were miSfihupt"Jl from pfl':;.-\­ with olle 1lI1Other. Cn­

.sure 8gaill~t ('rule HUll t\ll­ ~lllnhie. ~ 

j!\('~Il1. rnntnloup~. 

(',ernte.) \'II~alnbleheellll~e (l, orall'.) \'nsnlul1le he­ II" ernte.) UnsJllnhlo bo­ Ul 

of Rllfface mold and dr;­ ('.I)!Se of lIIolu lIntl slllll- ,~IUSO of molt! and de­
ne~h. low <IN'llY, • cay. tj

!', ernte.) rusalahlc .. rl,cl'Ilte.) \-n~nlnbl(' (I" erale.) Unsalahle. t:=i 
2 I Sept. 19,1 ".[aturity. little he- 121lnls 11 I (~lInts.) I'lo\'or normal and !2 Unts.) Via, or normal I-d 

t934. 	 yond half slip; 11IUlffcrtl'd hy stnru[l'P. :\1111 ullIltrCl'tl)d hy st.or­ :-:J 
green to sella\\' in FIl'~h slighTly dry nlHl ml!­ U~C. Flesh slight Iy tlry 
~()l()r; most!)· firm; talollps ~lightly shriwled HIHI ('llnlaloups slightly 0 
na\~orrair; \'uriety, nL brl1i~etl ntHl chafed ,hri,,"lel1 ut hruiscllnnrl ":l 
lIole nest, from gpot~, hut neithpr wno:;, of ehafNI spols, hut n";lher 
l'tllh. ('OIllmercinl inlport:ltll'O. wus or eOll1mercinl im~ :>­

llOrtllllre. 	 gJ
(2 IInls.) 1'h\\'Or lJ0rm'll. (2 flnts.) Fla\'or norm,,!. 	 H 
~tlmc shriv('lil1~, ("HlIsing­ ~omC'l'hl'i \-clilllZ. (~llISin~ 0 
InO~C'lw~~ of tho pad... ILH1:::;PJl£'SS of the !lal'k. c::
Homcsurr'u'cTnoltl prczo;pnt, ~l1J1Je SUrflll'C mold J\re~­

which ndnllll'"II RUm­ ellt. whi('h adnlllced ~ 

t'il'nlly <luring a 2-,1(1), rip­ ~ulliri(,l111y duriug a 2·dny q 

cnin~ period at room lent­ ripe-ning lwriod nt room 
 ~ 
peratllfo to nITt'l't the ap­ IClIlpcrntllfe l.O nlTeeL lhe l'1 
pearance urll'cr,,'ly. AIlJlenranee nd\"en_(lly. 

(2I1nI8.) l"lIsIllable hCC:IUSll (2 lIals.) l'nsnlnble he· 
of surface Uloid nlltl shlll­ ('HIlSe ofsurface mold nutI 
low decar. sbllllow decuy• 

10. ..i A. 
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3 t June 16'jl\fnturity , half slip 36 ' I ' (2 ('ralcs.' Flnror l1ormlll. 1 (~('rnles,) ~'In"or normal.10 crnies./,1035. to full slip; green 	 C'nl1l.1lloups unIIlT('<'wt! hy 1 ('"n[nloup, 1I11illfecled 
' in color; mostly 	 Horn~e cxcept thllt ill I of by S[orngr eX('cpt I hut inI hllrd; flnvor flllr; the crates !,' of thc mclOl1s I of tho ('TIlleS ),5 of the 

from Imperinl were nlTedcd with rhizo· meloJls were nlTcrtcd 
Ynlley, Cnlif.' I 

2 
pus soft rot. j Wi'll rhizoplIs soft rot. 

(2 (·rnles.) ('nl1tnI0(11'5 sOllle- (2 ('rnll's.) ('onllllonps in 

I 
I what flnbby nl1d flesh prnrtil'nlly I he snmc 

~livhllr dry. 8c\'crllllllel- condition as (hose Slored 
C1n~ in ench C'rnte had n Ul 32o..3~0. 
little surfllec· mold. Kei­f 

1h~r dcfe('L ofg'rcnt impnr­
tolH'l'. FIll"or 1I0rII1al.

Sept.3, 1Ilnturit,', mostly i 12 flnl~ II 12 flat,.) 1I1oglly yellol\' ill I 12I1nl',\ ('ollflitioJlmlleh
1[13". 	 f(1ll slip; yellow ill , (·olor. 7\fnny ripe, hut Ih!' gl1l1le us thaI o( the 

r(,lnr; 1Il0.tl,' ripe, I 1110~t soft and a few inedi- :l2'··:J.l° 101 <'\('ppl. thaI 
II few soft; Ihl\nr }tIC' on nr('QlInt of o\"l\rriJ)C'- the rnntnioll11~ W(ln~
yerygood; vnriety, ne". Senrly nil the ('nll- sOInewhnl (urI her ad·
H nle llest, from , ltIloups were nlTcc'Ied with \'un('t'tl ill ('olor !lnff slIft.·
nah. 1110111 lit the stem senr, nI- npss and were ~ligllll)' I 


1 hough this wns !lot of Inferior in Oayor, , 

much lmportnllcc. Fln­
\'or good. 


~ 12 nats.) C'nntnlollp:=; mo~tt (2 tl,llS.) l'nsalnhle he'li 
Iy :"011011', lIlostly ripI', c'nu~e of 1.J10Itl und shnl,
m(lny soft, s('vernl OYl'T- IiiII' dN11~·. Appro\i·
ripe. ~~i hud ~1i~)1l stem· Inal!'l;- ':', of the eanl:l­
!H'nr mold of lil1l~ impor· l(jul'!'~ ,\ pre o\'errip(l. 
tnncc, }'In"or gom!. A~ :-:"it her defert II'ng II' : 
n lot., not ns f~r n(h nuerd :-prrre oS in the 4IJl:I_.J~G t 

os thnt remoYc<1 fill lie ellll Inl. 
of I w('ok,

5 ' :.\1ny 27, i 1Ilnlnrity, linlfslip 10 11 IInls lJ (4 11111~.) (lreen 10 yellowIlU:lii, 	 full slip; color gre~n in "olor, Hipe (hill 

~reen t.o yellow spongyl, :::lightly ~hril" 

green; firm t.o ripe cled. No 1I10ld nor d<'­
nnd s()lIicwhnt eny. Fluvor nnaiferlll,1
FPongy; nn vor fllirj hl' stornge.
fr01l1 I1I11Jerinl (:I tints.) lIreen to yellow
\-nlley ell if,' ~reen in color, Hipe, 

many spon~y. Rome 
,hril'clinJ(. ~'\ of the Cllll· 
Inlonps wereaITel'tl'l1 wilh 
se\'crc mold nt the stem 
scar, in mauy- instnlll'es 
followed by enrly stngc$ o( 
del'IIY'. 1'hl\'or prll('t.icully 
unntTec(ed Ilystornge. 

1 The mold and decay refcrred to throu~hout the table were for the most pnrl. caused by Clrldo.,porium CIlCUllltrillll.JJl. 
• 1 of the partially resistant selections grown in the Imperilll Valley before "lildclV-Hesistnnt No. 45 WIiS widely II "lliJable. 

12 nnl~,) ::-rostly yell,,,,, 
.t!TCl'11 in rolor. .A II 
ripe, (1 f(lw spnngy. 
:\0 mulfl nor d(l('ny. 
Flnyor unnlTeele!1 h)' 
Sloffl!!e. 

(2 film.) 	 CO"'"H.'rrinlly
worthl('!'" heC'llllst! of 
moltl "lid ~h"ll()\\' de, 
e"y, 

f (I (,TIlte.) All cllntilloup~ 

moldy; soft. from Q,'er­

rl pcness; worthless, 


(] rrnte.) floft, moldy-, 

OW'rripe; commercially 

1I'0rlhless. 


~ 
o

12 flats.) 	 This lot had 2:I he lenst de~iTllble ap· ~ 
Jl~arnllt'e of nny, owing ...::to the lurge amount of 
shril·cling. In other ...., 
respe('ts the C8ntnloups ~ 
were similar to the ~32°_:3,,0 lot. 

~ 
(2 nnls.' Commercially ~ 

worl hless hec:lu~e of t-. 
oahundant surfum molll 

1I(1('()JIlpnIlied by carlr ~ 
~lai!es of de(in~T nnd :r. 
hecnuse of o\·crrlpe· :>IlPss. 

~ 
::: 
ci ;> 
~ 
>-3 

~ 
c 
'0u, 

I-' 
CN 



TAIl(,E 2.-Storage tests with C(/II/a/alljlS, 1[).).i-:)II-ColltillllC'd 	 I-' 
~ 

Test IDale of 
Ko. storage 

June 2.1, 
1\131\. 

-- ~. _..,--,----- ­
('oudition after rrIlHl\'al fwm storaga at temperatures of 1-3, Icantn'j Length

Condition whl'n IContain- Inups of stor- l'j 
::;10T(ld rrs f;ton'd peT ron- fiJ!;e o 

tnillt'T period :~20_a.1 0 F'. :)0°-:18° F. 40°-42° F. ~ ;lSO-II)0 ~~.--L 
~~I 
H o.Yltlll/)tri Wuk.,

::-'[atnrity. lIIostly I 12 nnts • .! !I ( I 	 (4 lints.) Yellow Areen to \2 nat~.) Yellow green (0 ~ full slip; ~reeu to yellow in ('olur. Pn\cti­ yellow in color. All 
yellow green iu cnlly nil ripe. ~.i of the ripe. ", of the cantn' t;j
color; firm to ripe; rnnWloups eitJ,er slightly lou ps wera uusnlnble 
fln \"or fnir; from Ilecayer! or alTeetell with hemuse of modernte ~ Imperial \'ulley. 	 llloderate amount. of mold. IIllloun! of mold. shal· t'cum.' 	 Fln\"or prncticnlly unaf­ low demy (chiefly at t:J

fecled by storage. the stem senr) , nnd 
o\'erripcllcsS. Flnn)T 	 .... 
prnl'tically llnnlT('cted 	 '"" ~ 
by siornge. 

(4 flats.) Ahollt ~·i of the i. . (2 fints.) C'Ollllnerrially 0> 

t'nntnlollps were unsnlnlJle I I worthless beCllllse of I-' 
'-"hcc'nuse or lIlo1d, dec-ny, 1 	 I~lOldJ decay t nut! O\'er­

and ~hrh·l\ling. 	 rlpcuesg. 

::1 
;n 
\:j 
t:J 

~ 
o 
>:j 

P>­
C'.) 

~ 
C 
q 

~ 
C1 
~ 
t:J 

lo. .... .... 
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Tests 5 and 6 were fairly comparable in variety used and in the 
substitution of a 38° to 40° F. range for the two higher temperature 
ranges of the previous tests. In test 5 the cantaloups at either tem­
perature range were stored satisfactorily for 1 week but not for 2 
weeks. In test 6, 1 week's storage was only partly satisfa.ctory at 
32° to 34° and was unsatisfactory at 36° to 38°. Storage was UD­

satisfactory for 2 weeks at either temperature range. 
The results of the SLX storage tests are in fairly close agreement in 

indicating that cantaloups stored under the conditions described, un­
like Honey Dew melons, were not affected by low-temperature brea~­
down but were subject to cladosporium mold and decay, both III 
storage and after removal therefrom. In each of the three tests where 
a 40° to 42° F. range was used this decay waS seriollsly prevalent eyen 
in 1 week. Decay was like\vise pre\~alent in 1 week on cantaloups at 
38° to 40° in one of the two tests in ,,-hich this temperature range was 
used. One week's storage at either 32° to 34° or 36° to 38° was for 
the most part satL<;factory, although the lower range ,vas the more 
desirable. At either of these two lower temperature ranges clado­
sporium rot was serious in 2 weeks in most of the tests, although again 
the 32° to 34° 1'IU1ge offfl'f'd greater }lOpe for stora~e for this length of 
time. The results as it whole suggest that cantaloups that ha,e been 
remoyed hom rf'frigerated cars Sh0111d 110t he held at 32° to 34° for 
longer than 1 to :! weeks. 

DISCUSSION AND CONCLUSIONS 

The commercial storage of Honf'~ Df'w melons and cantaloups on 
the market has never been an extensi>-e practiee. Tl1erefore, although 
the practical absence of infoTIUiltion on storage diseases and storage 
behanor well justified the present ~'.:lldies, the problem was recognized 
to be one of only limited economic importance. Consequently it has 
seemed desirable to work with comparatively small lots of melons at 
a time, but to calTY along the storage tef>ts in coujunction with other 
studies for some years. Observations have now bE'en made over a 
5-year period, duTIng the last 3 years of which considerable informa­
tion has been obtained. 

Aside from the brief report by Ramsey, Wiant, and Link (7), based 
on the present studies, this is the first time that low-temperature 
break-down of Honey Dew melons has been described in the literature. 
The much grea.ter p'revalence of the disease at 32° to 34° F. than at 
36° to 38°, together with its ahsence at higher temperatures, leads to 
the conclusion that it is essentially the result of e:..-posure to low 
storage temperatures. Further studies should be made on possible 
contributing factors, using melons of kno\\'n field and transit history. 

A relation has been indicated between cladosporium rot, which has 
been shown to be the cruef decay of stored Honey Dew melons, and 
low-temperature break-down. ~felons affected with low-temperature 
break-down frequently show ei1rly stages of cladosporium rot the 
day after they are removed from storage. The decay then advances 
rapidly over the affected areas. Tills has prompted the question 
whether at the higher temperatures where lo\\~-temperature hreak­
do",'ll has not been recognized as such there is not some localized 
temperature effect (other than the direct effect on the growth of the 
causal organism) that facilitates the more abundant development of 
cladosporium rot at those temperatures. It has frequently been 
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observed that melons allowed to rerrl!1in at room temperature during 
summer and early fall months, although more subject to such decays 
as fusarium rot, alter.nt1l'ia TOt, and rhizopus soft rot, were not subjeet 
to cladosporium rot; whereas identical melons held, for example, u,t 
40° to 42° F. for 2 weeks developed abundant cladosporium rot partly 
during storage but mostly during the fu'St fe,,- days after removal. 
Stated differently, the question is whether or not the numerous lesions 
of da.dosporium rot that developed so ablmda.ntly on melons removed 
from the higher tempel'fLture Tanges were not actually seatterI'd spots 
of incipient break-down in which Cla.do.:poriwn developed secondarily. 
lvIany such spots were tlwrefore examined in their earliest stages. 
It was found by microscopic eXfLminatio11 of the subepidermal tissues 
that a flm~~ls \vas constantly assoeiu.ted with the spots even when they 
were first discernible. Likewise by cuLturing bits of the affected tissu(> 
from melons showing the first beginnings of spotting it was found that 
Olado.'lporiu7n cl1.cl1,nw,,.i·!/,1tm, or much less frequently nn Alternaria 
species, was usu!111y ]H·psent. However, when simil!1r studies were 
mn.de 'with wpll-recognized lesions of ]ow-temperl1.ture breu.k-doWIl, 
neither these fungi 110r liny otlwl' orgn.nism were found to occur, with 
the l'xception, of eourse, of older' lesions in which Oladospor-il1.m had 
develope(l Ul well-defined, isolttted. al'l't\s us an obvious secondary 
invu.der, It would nppefl.l', therefoJ'(', that the question must bi' 
tlnswl'red in the n('gn.tive. 

It is possible that the e:<"l}i!mation of this UterCl1secl dewlopment of 
cladosporiullll'ot on Boney Dew melons that llU.ye been removed from 
cold storage lies in their having been e:<..-posed. to more humid conditions 
resulting from theu' "swe!1ting" n,{t(>l' removal from refrigerator cars. 
1\le]ons of the sizes used 111'e usually pil.eked with the stl'lll ends restu1g 
on a thin !tLY!'!' of excelsiol' in the bottom of the Cl'!1te. :Moistul'e con­
densing on the smfnc(' of th(> melons would natlmtlly find its way to the 
packing material and be retained th('re Ul. (~ontn,et with the melons for 
some tune. This would c('rtn.lltiy inel'ense the possibilities for ulOcula­
tion by any OladoHjJo·/'ium spores thi1t might be pl'esent on the smiace 
of the melon, It is interesting to note in this connectiou that clado­
sporium rot is frequently 111ueh more abundant On areas of the melon 
smfa,ce thiLt are in contact with the excelsior padding than elsewhere. 

Likewise in the tests with cantaloups, consideration WitS given to the 
possibility that ]ow-temperu.tuJ'e breu.]~-down wn.s overlooked because 
of its being followed secouda.rily- by cladosporiulll rot u.s fast as it 
developed. Repen,ted observations on cantnloups Ul storage and after 
their removal failed. however, to show anything suggesting low-temper­
ntm8 break-down. 

The rind of stored eantnloups tends to sluivel and dry out with time, 
so that u lcind of hldent!1tion or shallow pittUlg is produced whereyer 
the netting has been illjmed. This is, however, readily recognized as 
such. 'Wherever u.ny other type of lesion developed, either at sllch 
injured areas or elsewhere, sueh fungi as Ola.dospo·/'i1wn C1LCWTnm'·inum, 
Altet'na1'ia sp., or ]i'usa,l'il1.tn sp. were readily isolated. .Cladospor~um 
rot developed most abundantly at the stem sear and m the brUIsed 
areas 'where melons came UI contuct with one 11110ther or with the slats 
of the crate. ]1'01' the most part these areas are the 011es most likely 
to retain moistme for the longest time. 

http:i'usa,l'il1.tn
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The results of the present studies offer little encouragement for the 
successful storage of either eantuloups or Hooey Dew melons on the 
market for more than a short time after they have been removed from 
refrigerator cars. It appears that under such conditions canta.loups 
can be held at 32° to 34° F. for 1 week and \\>ith a reasonable degree of 
safpty for se,~eml days longer. Storage for as long as 2 weeks may be 
very detrimental to certain lots of cantaloups, and ill no event should 
stor8.ge for longer than 2 weeks be attpmpted. The riper the canta­
loups nre, the shortpr the storage period should be. Cantaloups 
stored at 32° to 34° for 2 wpeks showed no e,idenre of fn.ilure to ripen 
properly after rpmoval from storage. 

Honev Dew melons rll.n be held safplv for 2 ,\-eeka at either 32° to 
3,'1° or 3"6° to 38° F. Storn.g'r for 3 or 4 'wepks\\ill undoubtedly result 
in the development of either low-temperature break-down or dado­
sporilun rot. The fol'IlWl' predominates at the lower temperature 
range and the latter H.t the higher range. 

,Yith both cantnloups and Honey Dew meloJls an inspection should 
be mltde of the stock hI stomg-e nt frequent intf'rmls. At the snme 
time sample crates shonlcl be removed and held for observation after 
stancling seveml clay!:> ltt prevniling outdoor temperatures. This "ill 
serve to indicate how the ptl.rtirllhtl' lots are rl'l:1eting to storf1ge and will 
suggest the maximum advistl.ble length of the storage period. Such 
observation should. include it fiavor test, inasmuch &.S both types of 
mdons tend to 10::3e fillsor the longer thev Rre held ilIter arrival on the 
market. . • 

SUMMARY 

The ocrurn'1J('f' of pecUliltr surface hlPmishes on Honey De,\, melons 
removed from commercial cold-stomg'e warehouses at X ew York, 
K. Y., dtll'ing' the fall of Hl:n prompted ttn innstiglLtion of the effects 
I)f cold storage on both Honey De'v melons and cu.ntalonps grown in ,resterll1)ttttes tl,nd shipped to market in refrigemtor cars under stn.nd­
n.rd refrigemtion. 

Five stomge te::;ts 'were mn.de 'with Honey Dew melons and four 
\\ith cantn.lo'ups during the period 1931-33. The results of these 
tests showed thttt Honey Dp\\' melons 'vere subject to a low-tempera­
ture break-down that oCetl.·~Tf'd n.ftpr '2 weeks' storage itt 32° to 34° F. 
and to ale:::.ser e)..-tent ttt so;newhat bigher temperatures. Cantaloups, 
howeyer, were not subjed to this storn.ge disease. X either type of 
melon was fUlUld to store well at temperatures above 40° to 42°, 
because of the mpid development of decay. 

~\. more detailed study WH.S made during the period 1934-36 of 
melons in storage at three tempemture mnges, namely, 32° to 34°, 
36° to 38°, and 40° to 42° F. A range of 38° to 40° was also used in 
t1 few tests. The investigation comprised 8 tests \\>ith Honey Dew 
melons in 'which ~4 flats were used and 6 tests with cantaloups in 
which 63 crates wpre used.. 

Low-tempemtme break-down wa.s again found to ocelll' on Honey 
Dew melons and not on rttntaloups. It developed most abundantly 
at 32° to 34° F. but al:;<l to some extent n.t 36° to 3So. It did not de­
velop at either 3Ro to 40° or 40° to 42°. The disease is described and 
illustrated in considerable detail. 

Cladosporium rot, caused by Clado.~pori11m clJC'umerinum, Wfl.S the 
most important decay found on stored melons of either ty--pe. It is 

http:storn.ge
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brief1y described and illustrated and the rehltioll between it and low­
temperature breal--down is discussed. 

The results of the storage tests indicate that cantaloups remoyed 
from refriger8,tor cars ean be held for 1 'week or slightly longer a.t 
32° to 34° F. Honey Dew melons, however, ea·n be safely held for 
2 weeks at either 32° to 34° or 36° to 3Ho, and longer storage may be 
pra etieable with eertaill lots. With both types of melons the effects 
of storage will vary with the degree of ripeness, the riper ones decaying 
more r('adily. P('riociic examil1a,tiol1s S1101I1d be made of stored melons 
so that the); can be remoYed if any injurious effects of storage begin to 
appear. 
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