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ARETRACT, — Teiperalore viciasilily
dnrivgr the dormant perlcd of paopch
lrses wus investipated by onolvsls of
daily lemperulere dasa for Al years et
fve loposdors reprepencing che comclnes
tul 4limace nf [iHmms.  The standard
wevialion wis wssd as the eriterion af
temprrature vorlabilicy. oed the daly
minimus med daly meximem ssmpeTto-
tures ware the moast meanlngfel tem-
prralitre Toocasares  investigoted.,  The
magritnde of tempararure Huctuailons
abans this monn waa progreselvedy gront.
or at meoee anTtharn Llocntlans in Iknals,
Saurhetn Tlinad= diface Trom The pe-
madngder of imaiz v havineg relativey
gimllar tommeTAture characteristsa af-
farting paneh fevwesr hid Bardiness dae-
ing e damsi perlad,  Fluetnations
af the delly maximum tempeTatare dar.
ing ke darnasl peEclnd e Sreduoantls
vicee] the baszal emperatiurs [45° B
far growth of peach trees At soabhern -
eebigma im Mlincis han ot agaethers
locations, Temperaivrs fucinations ex-
ceading rhe bazal tempsyarors aTe QTR
e bo b respondiEDe foe obgsenibions
1 reduced dorpant Nower bud bardi-
pess of ppeciic oepsh varlerisz when

grovwn Qo waerowre climalic regicns,
Wany feetors Aaonymons, 103407
influenes the hamlinaess of peach tow-
or bidls L damage fror 1o tempera-
tures doeng the dorment senson.
In mldition 0 che age, vieor and
stale ol alevelupenent of the  plaat,
the Following clioatic facisces aec
clasely gesocidted with the degree of
Lardiness expremad br the plint in
A g]:ua-r_ri,ﬁn: fmaanee - the lnwest e
perarre strainad ; the e of ool
ing ; the duration of the lew temperm-
tare period ; the dele when low cem-
PEFATIErS - g aiel  the rolative
stulilite o' the temperature. which
melndes the magnitode, froguensy

and duavation of short-term tempsra-
tore ductuzcions.

Clheplaim (VR reperted the kill-
i point of pench fower bods Hue-
btk aliveetly  with  temperazon
chumres during the winter months,
The zreatest hardiness reaeled by
fower bieds colneide]l appies mately
with the dove when the voan period
wis beafen in mid-winter, Bradleed
(832 ased 4371 23 the ba=al ren
peratuve affecrive for the grawth of
many paris of temperate deeidnons
tree froil plenrs, However, 457H.
hiés been extensively used as the basel
temp=rarure in mole recent pleno-
lozisal studies with fthe entlline re-
gquirercent of pesch  buds  Lwoc-
merts, 10445,

Blake (19337 ond Mowry {TH2
noted, that flower buds of the Sone-
pee, Yeternn, and Triogem peach
verickies ware elyssod as bordy dur
e severe winbess and s norbhern
loeglitice whers  low  lamperatores
wore pxfremmes The sanmw varislivs
wrre rema el as foss |IHI"'1'_'.' Lar wrulil
inn mild winters anid tm o soathere lo-
culities choructorizead by the  son
man oenirrenee of tamyparatures
above 457FH, dorine tha dormant sea-
gon. Ueriain other wmarieties wers
clnazed as Lardy dunng mild winlers
atud 1:].:||1'5il_'-||_ Y] I:I"IH.II,"I' 1:-r|§_l.' |'||||'EI:I5."
Sy R -.rintr'n:. Praivue m-.-.-u. Hale-
haven, aml Elberta varisties wers
ricther gmiformly resistant cr teoder
Lo enlil i hath sitnations,

-
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Twn pozsible explamaticons for the
Cact that Mower buds of different
pesch varieties sewnively  differ in
their abilicy 1o withsfooud  winter
tempersiure oty ons e (11 an
exXprlanat an witieh ||ir\-:_::'.l,.|].' Axsiieaal s
the femperaiiee varialiliny data with
| B |ril:r|l.IH'i'i'H.] respuinse: of (he Frodl
Prees, wnal (2 el solely e magni-
fugde af tempe-atars Aoetuationg, per
se, miany b resporsible for the contra-
l:!'-l"l'l'll':‘-' doremunt
Trash Howrer bued hoardiness, Hecnpse
ne gpenifie infoemation on the vael
ahility of tamperaturss or the maoni
tnde of tewperatnre Hictpationg was
Evand m the lirerstuze, it besane
necegsary o test methorls amwl detes
mine the wuriabdlity of winter tem
perniures ot represencative Ieea-ions
in the cortinental climatic revions
ef Tlinags,

Althangzh Tinois presents a wide
rangs i elimaotic eonditions hapanss
af the lemrth of abont 385 miles,
Pge (13400 found that seven sta
tions with long-term weather reenros
wesre apperently  representativa of
the bomperatures in Hllineis: To-
bugue, lown; UChicago; Pewriag
H'|'.-1'i|'|§5|"i|:-||:| : Uebaig ; e, Ll.rl.i.ﬂ, Mis-
st and Uoive, Joos (L0600 poted
thit speing acemwod o avrive aleod
womemth Loter ot Freeeport i perth
cen lhinois tlhan a4t Anng in =autheri
Minwis. Halwer D196 alen shewerd
thiat the dide when the wverazs daily
pernperabore s phove 45°17, mee
e about four weeks later in the
aprivg &l Dabogue {April 168% than
al Ulaire (Marely L],

Porged] et oal. (10601 ddded 110
noiz inte four frnit srewing regiora
basdl upon the pverpse date that a
apeeifie ]_1P|'_-r||,'|'|rj,-=_r|i-:_'u' crent [sueh ws
the date of Tull Biosm oo apple varie-

I:lhh-l"f"-'ll‘l"il'lﬂﬂ 1T

ties) wcenreed doviag the oTowine
pepsn.  Each aren wasz abhout ons
veek later in develepment than tha
preceding ares from sonth to worth.
These frait growing areas are repre-
sented by specific weather stations:
Ceire for Area A, St Lounis for Ares
I, Bpringtleld for Adoen O podd Peoria
and Fotine for Arvea I, Duboogee s
e loded i the 1'-|'r-|'i1|'|'i|=..;1'_'.' nmalyses
Tor icfonmation gl the extrerne narth-
=Tk ]EIII.E" |ZII !’!]i]:l'."."".

Meruops o DETLRMINIHG
TEMMBRATURE YV ARIARILLICY

Fer the preliminsey nnalysies ths
dormant sessm was definedd as 1he
nienths with an avera e '“':“"I"I.'-'
temperature less thun 43°T, The
average mothly teoiperatoee s the
average of the averamre ddls tempera.
tures during the month. The averag:
datly tempergsnre 15 the average of
the maximum and the oanimmmn f#m-
perafures recorded for (he dav, The
dormsnt  seasan of Cairo oamd S0
Liomi= ineindes, the winter meonthe of
Diecember, Juauary and Febriary.
The dermant seasom For Sprlngteld,
Peorin wml Dubugee ioelode] Bo-
vember amd Maren noadediion o b
winder morths,  aker (1UAS] pre-
sented minps showing longterm aver-
nge dates when the average daily
tempermoure fell below  and  ress
whove d5°F. and the duration of th-
i nl periads ar the loeations wad
nbdained Team these maps (Table 150
Faor the IBM sonputer analyses tha
dormant season for peech trees wos
defined as the perion waen the uver-
pie Lpily Ermoserature wias contimn-
ozl Tess han A5°F.

In the abssnes of literature e
geribing entable technigques for de-
termining tempernture varipbility, o
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preliminary meaanre of tempeeatiim
verinbility used was deta an ananal
Dot tempenatuces recoriel doacing
the dormant peeridsal B years, 1481
thrvongh 1943, gt five kuations @ re-
ported by Pase (19350 The lowest
Pemperai nee s datined as the single
lwest tempenaturs cesorded o the
periol Aeeragee femiperaknees e
potsicdered  unsuited e stdies of
temperature variabilioy hecanse @5
teeme temperatures aee lahlerately
ancriiesd o e calenlation of aver-
e,

To prelimingry gualyses the var -
aoee, standard devintion wnil oeefh
et of variatisr was caleulates Toe
el of the follewing lecatiens il
prendently o Claira, 5t Lanis, Bpring-
fiesld, T anc ]:l'lil'm1l.|11':. Tl
stiggnlam] devietion charaecerieed e
viriablliie of remmperatures abool the
misar al sael location, The relasies
varinbilly etwesn Jorations wia oe-
lermined Prone the soeffieient of vari-
aliom.

ITn order to determine temperalane:
varialiliny move previzaly, fonr fem-

Dilor wre ned pipnileonily difforeal ol the B oo cen

pErature measares were invesrigatedl
by [EA] computer calevlations - the
ilaily iz (A,
the daiw terperatore
(R, the produet of the Jzaly maxi-
mum snd daily mimmem tempera-
tares (AL and the differenes be-
fawveen the daily masimem and Jdaily
FIYIELERILLEIE ||:|r||||'~|':s| nres [ FH-A " Tiata
un Phese Levipera ey mEasEnres weee
'.J'.'.:ui|1|'|'-||_' in TRM earbs far Claieo,
S Lais, Spetagtiehl, Peoria and
Muline.

Pova by pes ol avalysis woee salisn-
lated] with the THEM Model 1T onm.
puter. First, an analysis of varianes
wits caleulater with eeeh empera-
tose measase For five Ioeartons and
46 venrs, 1009 throash 1953, The
stendarvd dewiation of cach Toention
tsliested £be varmbilaty of temperi-
tores wrnwm] The rmeean  Cor each Lo
PETIETTE TMSASETE

Far the secand analesis the raw
date “or the Faur fempecatiuee meas
ures gver A6 vesrs ar each Decation
infivishaily was sumouacizel o 10-
iy segrments s panoiog L total doe

temperal e
TR
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mant period.  The ealendar dates
delisviring the 10-duy s:pmenls wers
ilentical Far all five [seplicns,  An
analysis of veriance fer each Ioea
tione individually was cal:olatel oo
determive difereness belween the
means and the standard deviatinns
ol the Ll-day segments,

Finally, the mean Toemperatires
andl standard devintions at each loca-
tion obirized by phe bw Lypes of
annlveiz wore eampared by naing the
i best gud standard errar of fhe dif-
fepcmee BETweon T

lHEarirs or TeExreesrvis
VARIABLITY AXNAaLy=Ls

A mininum of rthe temperature
viariability reslts arve inehuded here
lor assees the hoologdeal stfests o doe-
mant peach fovwer bad hardiness, A
e eomiplete presencation of Lhe
methods and vesalts of determinine
tarnperature variabilivy will be pob-
lishad in another paper. o the pre-
limirvary andlysss the mean anousl
bovwvest temperature [Table 1 was
gignifleancly diffarent for all locu-
O exiepiiog Caive end Bt Lonis,
el Al vespreetive stenddard devia-
tiens toelicated 1bat the aanual loew-
eel Lemnperalures were more voarihle
al portbern lasations than at senth-
ern loeations, The swilasity of the
Maies and 9 Lirmis means o e lsl
thur southern Tlhineis diTors Jram
the remaivdder aof THineis in havine
relalively similar temperstare ehpo-
pelevistics during the dormant pen-
wil.  In anpablished  peeliminary
analyeis of other temperature anens-
urements comparisans ol the lem
perature sarnkablby of the lorations
wainr Ve standard deviation versus
thes coaflieion of varlation led to op-

[ Tromsmelaeas THisia Aecdemy ol Seeeasn

posite conelisiong, Thie, the prelimi-
nary resulls were ineonclusive will
rezard to nlerpreting the Bcdognes
siznificanes of he dasa,

Prosunhl v, the geeatest procisio
wartld b cbleimed by using daily
date mather than monthly ue anes
ot The divsk Lyae ol analyss el
the THM Almlel 143 compmrer was
an enalveis of verianes nEing datz
frr o stamilacdized 115 dax dorenae
r!a(‘-ri-e:-ll FraiEn .;|.|.| ||||:$_-T:||I'|:-\. |'l'|1|:||:I-iI:II\.'I..
as the husis for determining the rreor
varinner Table 23, High v ayrnifis
cart Fovaloes gl diferences e
Tl ThrE s Ilil il.” II:I'.'-Htil.l'l'"‘; WIiEFE
fonned for these tempazature s
arpes: the daily minimoam tempera-
ture DAy, the dlaily mexitaam tem-
peratnre (B oand the prodoes of
the adunile minimom and wmaziooam
temperatures (AT, The latrer teoe-
perwfure measnee did nat conteibure
acdditione! nlorfeation to that preo-
videl by (e Avat twe temperiinre
mepsures, Al the biolegaieal sigpeil-
panee wis less evident. Thereloree,
the preilus will mot be eonsiderisl
further s g mensure of tewmperatore
variabiliby. The foweth tewmiperatoes
pacasure, the aiffemence bobween the
Aoily wmaximum and dsily minimnm
cemperntures B A ehawad e s
vwifeant Jilferepess in o oane of the
anlyees and waz of Dittle nse in
sralvuing differences in tenperalaars:
varianility. The mean daily oini-
i and daily mazimuemn tempers-
fures were |||'c:-,|:rE'l-n-'i'.'P|;L' |'|i.[_’||"'T &)t
e sonlliern losations, Dhe vorig-
hitity of the dails moantmuor tempssra-
ture,  aecording o the rispeciive
standard dovigbions, was progsesiive-
lv grentor @t mure nertharn lopations
weed wis eoree aled with U latifode
af Ahe leea ees acl LLr'gz|1i.".'l."|_'-' fOT-
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rediled witl the leeation meuns. With
the daily maximnm tempergtore, the
teenid of the standand deviations of
the lacutions was inconelosive and
showed [itthe eorrelation with the re-
ppective latiiudes o loratizn means

Im the sevoned Ly pe ol aoalysis cach
loeation waa inveshigated Indopesd
ently by analvyais of vorianee of the
enzive dormant periad divided into
1hilay segments (Table 2y At sach
Lol oo Plie seginents Factor alse hieel
w ighly siguifieant ¥ valus with the
A0 B oand AR femperatiss measures,
prl the Bowaloes foe the B-A tem-
PETULUrE freasire again were -
formly not .-:ii:n'i'ﬁ-::a:ur. The wonclo-
giens rersrliter thes nein Lenpera
tures and the pugrmitede of enpera
rure variebility ai the Tosations wers
idention]l with thuse obiained in the
flewd Lope of analysia,

The percentile ranks for tempoera-
fure wvariahility are zssembled In
Telhle 3 and groapzd by dermpnt
periml segeienl ad by lecadion te
farilitate comparsons. The genaral
temperature palfern doring the dor-
mant perind was ael 1he same for
thee fwn brmperaiore msasrves, For
the daily mimimon tempessioee, Ui
Inwest mean temperatore assneeail
1 segnant Jaowarey 20 theongh 20
ard thie hirhest mean lemperahive
veenrred in the extreme sna sermenis
of the dormant presioad al all st ioe.
The magnitade ol vareiabilily was
renenklly praalesl in serments 5
theesigh 11, the mididls of the dor-
awanl. |||_-|-]|_||'|1 ardl he esbremes ends
of the dorumanl peciod showed the
lepat variahility. At Cairo and Bt
Licnis the most vaziable bercperatnres
weenrred in spgment & Decembaer |
through 10, ar ame wonth catlier
than =egment 7. the mosl varinhis

asegrmenl al Springfield, Peovia sl
Moline, Thes olmervalion lends sap
pivet tar the obaee rendton that sooth-
ern [linots differs from the remein-
cder of Llineis in heving celstively
siicilar temperature  charpeteristies
clicciag the dorcwot periel.

For the daily masimum {eppeesa-
ciee, Lhe lawesl wmean ternperatore
cerrresd inoseprmient 7, Theaomies 31
thimagh Jdivnary Lo amd the bngrhiesl
et femperirare arenrred in the
axtrame and pecments of the derrsant
peerisd at all laeationa. The greatest
temperative variability was restreict-
e o gegment L, from Febenarye £
thraugh 15 and the least varizahbiiice
wrs restricted o sepment B fmm
Dwcermnber 21 threush W, ar all bocs-
rions.

The location means for the =ignifi-
gl nrperalure messures, as deler-
peimed Sromn the bwo fvpes of TBEM
compefer plvsis, are vomgussal in
Table 2 With (e daily micinm
temperatare the means wees =ignili-
cantly different a7 all lacationa ex
cept Cairn, where the dovmant reriad
sl in hath types o analvas was
very simmilar, and the mmeans of the
il leamperabure
sigtfieantly deferent ab all loeacions
EEUR T 21, Teiz. Little diffarence
wis nelod hetwean Che stavdard (e
vigbions abflemmec] by D pwo Ty aes of
amaly=iz.  "This ohssrvation emgha-
stres thie fet that Bhe gt vara
h-|'|i1_1.r al termperatiores amsnes within
Ll EWalay peertion af the dormant
prevlacd, November 21 thromeh Mesch
18 at all loeations.

I!I.rl‘!.i‘h..HILLI.DI ELE i

LI EETRERPEET (AT

In eomsidzring the two explana-
tisns for the fact that fower bls
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of different peach varieties seemingly
differ in their ahility to wizhstand
winter tempesaturs Huetnations, the
flisd explanation, whersin tempera-
inee  fluctuations may exessd the
hasal temperatire ($5°F0 regquired
for growth of daeldaos treee feni
plamis, dimeily  asocsles  he el
ki aliatss weille R I:-il.ll-:lg:-:'ul e
sponse of the froit trees, An exami-
nation of Teble 2 roveals that fhes
miean daily MEXI TN temperabure gt
{Mairn ig 484 F'L omed the stundard (e
vigtion indieates thot twa thirds ol
the daily mATImIm e g ra s
durine the dormpnt pn'ril'-c:h-' will Tas
within the vangz of 6% {0 60°F.
The mean daily maximuom teanperi-
fures ars prosressively lower ot o
nerthern lopations, Thus, at Moline
the mean daily mazimum  temperi-
fare 32 oalond 35°F, and twa thirds
al the daily maximum temperabures
will he within the ranme of 2597 I
£47F. In pomparing these extremse
lprations i Ilineis it i apparent
ithat daily maximum femperatores
will exeeed the basal temperstors
Cie peacl lvee seoenth (457105 dar-
i the dormant pericd maeh more
frequently at Caleo than at Meline,
The zame tendency @4 revealed in e
sholy of the daily mioimum oo
periiuves. Claplio {1848 peporied
the killing wainl of peach fowar bads
Huetnatad diveccly with remperatnre
changes during the winter months,
Therefore, the greater freguener of
temperature fluctuetion:  excecding
42°F, 1n seuthern [sesticns then in
norlharn lacabons i |i'|-:r_:r_1.' b b
Fit=ga II!.iI:F‘I-I' I'-::-r ”I-I" I'Ilfl||'i||]il:"_lil-l':'¢' IILI-
soprvations of eadossd fower hind
hardiness i peach teers of the sans
Tariety STown in a warmer continen
tal climatic rerion. A more precise

eatimats of the tamperatioe Hoeiog-
tion frequencies wmst awail o diffor
ern Eype of peraperature anslysis—
perhaps an ennmeration of the days
whan tPInpEraiures exeesd 1hie bosal
TamperAture, o possibly o deseoec
days snmmalion at each location,

The seeumnd ex planuticn, soneermerd
sulely with the moagnimde of tem-
prratire fluctnations, has ool Lieen
subetantintoad, The variabilicy of tem
prratores nhoat the menn s sualler
ut spothern lesatione than al nosth
ern lopations within the oenl oental
climate of linois. This eopelusion
holds trne with oa variely of lem.
peratnre meagares: the daily mini-
mum  temperarare. daily  maxioegm
tempergiure. the peodnel af fhe firs:
twn megrres, aed the el lewes:
temperature. Theeetore, tamperalure
varighility, per s, cannal be respon-
sible for the chaprvation thal peaeh
vurieties with harsdy flower bods i
northern losations way e consider-
ably less hardy when the varety s
rrawn in aouthern loeations  with
considerably warmer dormant parriod
Lequperalures,

Cliaplin {1 thui  the
greatest hardiness ot peach varietics
at Olney, Thineis. eeeareed betweeu
Deviember T3 ond Joonars 10 doring
i three year perind, This period of
gooatest hardineas ot peach varietios
slhimld pesme in Jannary hocanse the
Tevw ol anil
maximum temperatures oesnre in the
rmandl f Famupary thouwghont the
state. Tharing the dormant periods
af tha past six years, 1957 threoaeh
149HE, st Carbandale, a tatal of 1200
honrs of temperatures helow 45°F.
hive weeumulated by Janwvary
theough 100 {Mewry, nonpualished
catay, A1 Cney the 1306 hovr total

recklek

mewn  drify  menimae
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should seenmulate by Desemmber 24
through January 1, Siwee 1200 houres
of ternperatures below 407, will
break the vest period of Tawer hnds
of practically all peach  varieties,
Chaplin's stutmoent that the prerics
al greatest bud bardivess of pewsh
variaties coimenle] with the breaking
of the rest peried s gensrally con-
trrmed.

SO MARY

Temperature vieriabilit g during
(e doemant period of peach trees
wits investizatod by anzlysis of daily
tomperal use data for 46 vears at five
Towsal ok Feptesenzing the o linslal
climnte of Dllincis, The etanderd
ilewiarion was asml as the epiterion of
temperatune  variatility,  ard e
iluily win i s daily maxicinr
tempe b s wens Lhe cos. meaning-

i1l a1 T T ST T T investi-
wialeri

The maznitude of {cmperatuee
Hactnation:  whont the mean was

progerersivaly Frepier at more poctl
cen pectione 1o [Hinois.  The s
mudor  pasrneters exhibifed a dif-
Feren: il iz af ':'F.I.'ia'."l-i.lfr:u' fdurinz
this alirriar . perind at each lecasicn,
Toe varmbulily of e deily oodnimam
Temperrbnee wins H'l."ul."l.'F”:"-' FHadTar i
the middic of Uhe dormant perio,
antl thr cxtreme ends of the doroant
peried showerd the least variability.
A Claire amd B, Lowks e mocst war -
alble swrmenl  oecorrad  ahoat e
mandl earier than sl Hpringdeld,
Paneia amd Maoline, For the daily
A IR TL'“:I'.I'lFIl.'“]'HT'I.i re the mast var -
able zosnent of <he dormont period
wag Fehmmary B thronsh 18, nne the
Lewst wariable seement was December
27 throned dtat all loesfions,

When conziderize the wverams of
both pasametss, the Febroary 8
themgh 1R sepment had the smepses
variabilily, aml the Sovember 21
theongh 30 segment had the leas:
varikhility st & | leeatinns

Aouthern Hlinsis differs from the
remuuler of Hlineis in bhaving eela-
tively similar temperatare character-
igtics -IIFL'L'[iI:I; ;'ll."u.l'il Movwer bl
hardines deriog the Qo peciod

Fluernations of the dally  maxi
mm temperaiure daring the dore
mant periorl mrs Predguenily exesed
the basal temperatore (45510000 for
grrevweth of peach frecs ot soathern
loczitions in Lnois than at northern
fucations Tempersture Hretuacions
cxccrding the buaal remperatyes ave
presained te he respoansible [or ob
.qt'li'\.'i‘:l‘li.l.lrll': ||I e ':]IJI'I.‘I.I I]III'lII-'IIIr nll'ﬂ.’l'r
bind havdiness of specifie peach vare-
ties when geown in wasme elimatic
Ferinms,

L A N o B L L
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