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CHAPTER I 

mnmcnm 

W.tb aim •qMiitttan at tlie growing of togottbloa for freak Murieat^ 

and at fha flreeslng and eaoning indu8tr7 ainee 1920, the produetlmi of 

green beana baa been Inereaalng year after year. In I960, the United 

Statea acreage at green beana for proeeaaing vaa 176,160 aorea (51) and 

for freak narket, 139,830 aerea (50). In the 1930*8 aa faoilitiea for 

food freesing and retail diatribntion of froaen foeda developed aeroaa 

tke Hnitad Statea, froaen foeda began to find tkelr plaee in oonwrcw. 

The froaen vegetable peak for I960 ena 1,955 nillion poenda, being tha 

largeat in tke kiatory at tke indnatxy. Green beana aoeounted for 86 

nillion poenda valued at m.2 ailHon dollara (lt6)• 

The iiqportanee of blaneking vegetablea before freeaiag for tke 

InaetiTatlm of exHynea eanaing det«lerati<m in flavcnr and oolor baa 

been reoogniaed ainoe tke report by Jbalyn and Qmeaa (25). ei— 

la Bov a rentlBe treataent in^proeeaaing of froaen pack vegetablea. 

Xnaetivation of peroridaae in vegetablea la veil eatabliaked aa 

an index of adequaoy of blanek. Feroxidaae baa been found to be aore 

beat reaiatant than other enaynea aneh aa eatalaae, aaooxklo aeld OKldaae 

and polypbenol oocidaae. ttaderblaneh^ beana and other vegetablea vith 

aaw degree at realdnal peroKldaae aetivitgr undergo deteriwatlwi in 

qaality tkreni^ loaa of aaoatkle aeld (38), e^Lor (li) and tke develap* 

Nent of off-odera. Omklaneklng reavlta in^loaa of aaearkie moid, 

poor eolor and aloughlng. 

In general, a teJiperature of 190° F. for a period of 2 to 2| 
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Biantef 18 WMd (?)• fhia does not tppear to be elsaji edeqwte or 

optlanai btemne la reeent jreers defeets in texttare end flaTor here 

deireleped in sone lots of green beens daring prol<»}g»d frc»«a storage 

(36)« It beeaee erldeat tbet beai» Taz7 in pereoddase eontent. Ifiieriiar^ 

tongbaess azid growing eondiUons barre been emwldered as saaa of the 

factors affeeting peroxidase eontent of green beans. Mbadt and McCar^ 

(36) foond signifleant differences aaong Tarietles as to peroxidase 

aetlrLtjr. Clleatle faetors seeh as teeperetare, rainfall aid boaidltgr 

seeaed to InfliMmee Ihe peroxidaw eontent and blanching tine* 

The ebjeet of the presmtt Investigation Is to stndjr the Isflieiioe 

of tenpefiitwie and soil nelstare on perenidase and asMelated qtalitar 

faetors in greaa besns* 
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Rsnm m lzteratobe 

II, IMPQRXAlfOI CP mifCBI»3 

Thftt laNtertlwMflliiMi OP ewrblaoAlttg of vocotablot it yttpcatlblt 

for augr vniMlrablA tlitngti bat baan jprovaa bgr ttvtral watort* HltBtblng 

tbrald atop matfm aetimu Fitbev and Tan Htffm (16) fonad tbat irtttn 

aaap baaxui of ibo Tariatijr vara blaoohad for thraa nlnutet in bob 

water tbejr ratained nora atoorble aetd and asorad blf^ber in palatabilltj 

tban baant blancdMid fcnr 2 nimitat. In tba ttudy bp Btnl at al* (38)ji a 

bi|^ toilMratara blaaoli of 200^ p. for 2 niimtas for gram baant «id 

tplaaeb gtva battar ratttXta than tba low taa|>aratnra blaaab of 170® F. 

for 2 adUmtat, Tba foraar ratbltad is graatar parapcidati inaatlftUea 

in gmm baant and tpinaeb^ and hlidair atoorble aeid retention In green 

Kod liJtt baant* laoonplata peroKidaae inaottfatlon wat aatoalated with 

radnead atoerbie aold oontant. It wat eontidarad ̂ t abort tina low 

ta^paratnra aaiNMrarat wara not tofficient for antjan inaotiTati<m and 

tanaflaUr lad to iaarMtad loat of ataotble aeid by oadUhitian* Frbloagad 

aapataras laoraatad antriant lota by laaeblng. m ftaaral tbort-tlaa« 

bl|^*tmpmratvra blanebiag gare batter ratoltt. Barttlar and Qoanraat 

(19) working on grata baant of Boontlfol Tartety noted that the tbnriett 

blaneb (200<^F^or 1 aiimta) ratnlted in graateat lott of atoorbio aeid, 

Ifixiiaaa lottet of atoorble aeid ooenrred during freeiing and frosan 

ttorNpB in the nnblanobad and mdarblanebed Tegatablat. 

Hqrer at al. (35)> in ooctwotiwa ttndlat on the affeett of blanebing 
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m iStm M^potltion of tmtp Imbui of foadMrgrotn ▼■rlotgrt soviet 

to eorrolftto leooet of oae^ble acid and the residual actirity en the 

ttoee peyofldUlese# oatelnM and aaeotlBle acid eacldase* IflaevMui 

catalaae aUuwed varying dagreoa of beat realatesase re<ioiring It adxmtea 

at 180<> F* and 6 nlnatea at 165® F« for total Inaetlratlonf percocldaae 

required it to 5 nlnutea of heating at 210® F, for cooplate inactiration, 

HLanohing also ^ppawrad to radaaa tba dry nattar amitaBt «f asiap baaae* 

Tbe antbera rap<Hrtad leaaaa of 10 to 20 pereent angurat and 69 to 80 

paraant aaaarbla aold. Hmm avwlilanefaliif net mly wartad a graatar 

datrinuital affaet an tba Mieorliie aald aatttcat» bot It Maaiit«atad tba 

loaa of Klamral eonatitaanta aa nail* 

Onblanobed or imderblanehad vagetablea bald In froaan atoraga 

datarlorata in ealor and devalop 'baylUca* flavora* Hot aneh la kacMn 

abofnt tba raaatloaa tbat aaoM anab dat«lanitlon« It la daflnlta3/ 

kneifli tbat adaqpitaly blanabad vagatables retain battar eolor and daaelcp 

§1091114811117 leaa odor (11« li8)« JoaSya and Bavid (26) abaarved tbat 

off-flavor dovalopwmt In froaan ragatablaa paralleled aoonanlatlon of 

aleobol and aeataldbyde. Lea at al. (29) noted tbat nnblanehed Uade 

baana and Tbooaa Laxton paaa obleh devalopad off-flavor^ abowed praltlva 

teat for pareoddaaa. 

mactlTatlon of Peroxldaaa—mdex of Adaqnacgr of Blaneb 

2b 1933» Oiabl and Barxy (1^) atatad that aatalaaa aetlvltgr aoald 

aarra aa aa ladax af adagiMMT af blaneblng for paaa and ladlaatad that 

Aldaynia paaa blmahad far a Maa anfflelaat to daatragr aatalaaa aatlvtlgr 

ratalnad aitlafaatevF fa>3itgr itbaa atarad at -5® F. Later Jaalpn (Sii) 



$ 

a«Cit»t«d that inaetlTation of eatalaso oloae mo set adoqoate. 

IfirfUitlM (12) and Balla (1) auggoatod that paaraacldaao aotlTitgr 

idl^t aorvt as as indaoE of adoqoaegr of hoatlnf• that potoortdaso ma hard 

to laaetlTate bolag wro roalata&t to hoot ma abom Bartsler and 

Ooorraat (19). SmoIob and AKdarsoa (lit) atndiad tho boat rosistaaoo of 

poroxldaae in aoTentooa different regetablea* Tho reaiataaoe teats mro 

mda at eight different tanperaturea through the range of 215^ to 300^f• 

The peroocidaso of grem boons* toveeoll and ttimips eachibitod asrleod beat 

rosjUrtanee. Mawna and Canpbell (31) were the first to initiate the 

stu^ of quantitatiTely relating the degree of percBcidaae inaotlvatioo 

to qualitijr retentian in frmon mgetables* Bietrtob et al.(12)* in an 

ixnreatigation earrled out to ooaparo the relatiTo degrees of quality 

retentim as related to the degrees of inaetivmtien of the two ensynea 

eatalaso and peraKidam* observed that in graen beana at 208°' F.* eatalase 

ms iaaetifidMd In 90 eaeonds* uharaas ee^>lete inactivatien of peroKidase 

took 150 aeeeade. Saiqplea blanobad to a negative peroocidaao teat mintalned 

boitar flavor* eoltnr and mro aemrblo aeid than the eanplea blanebad for 

ebortn* or laager tim. In an esrlier study DietrlA et al. (11) ebeved 

that tba preeanee of pereocidaee me aeseoiated with greater loes of green 

eoler end asoorbie aaid in peas. Saaples eontaining active catalaae 

aboued greater losa of eaeorbie aeid and degradatlm of ehlorepbyll than 

aaaplos in which both oatalaao and peroKidaso bad baoa inaotivatod. Am 

regards ooIot retantim* BiotritA et al.(13) ahewad that graen beana 

luat adaqpately blamdiad to pesradLdaaa inaetivation or a little loogar* 

ratained a elearm graen color whan blanched at bi^ier teaperatum betvem 

200°•212° F. and ahcnrter tine of 1 to 2 ninutea than wtien blanohod at 
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Immt tMipMPttm b«tiM« 190^ - 195*' F* aad Xcocwf tlai «f 3^5nlnatM. 

QrMf orOTblaneliing at aajf tia|p«patiif« vaataXtad la potat eolor dm to 

Inevaaaod eootavaioit^ohlwopligFll to fbaopl^'tin* 

OrwrtosmMag la elatmd to bo am of tha mot iopertast faotora 

oorniag oloiii^dBf la jhroooa boom* Foa Baron (b8) oboood that blamhing 

at tMperataroa abero XfiO^ F*y and prolengod blambing eauaeo greater 

oloBi^hiBg. Sleai^diic la the aeparatlon oT the akin reaaltiag from a 

broaMaim in Urn Xogrw of large thin vailed pareac*gm oella ootalde 

the taaonlar region of the pod. 

%e aoooaaltgr of adaqpitolgr blambing beam la bron^t oat in the 

mre xooant lareatlgationa by Nandt and KeOartgr (36)« Ihajchaerred that 

at F.» a difference of 22 aeeonda exiats in the tlm of inaotiratlon 

betveoa tiai amt eaailjr blanched and the moat reaiataat Tarietiea of 

beana. Ibaar farther detovaiiied that ommlni^ ninnte roaidual qaantitlea 

of peroBChteae, in torm of 10 to 15 mita aa mBaaared bjthe Elett* 

Saamraon Golerinoter and hardly dotectable aa a color ebmtsj, voald 

reaalt la the affeeta of mderblanohlng in beam daring prolmged frosen 

atomge. 

n. FACKJRS ZHPMnSHOm mSGSlQ&ilmmm 

m wu^msm tm 

Biflaemo of Matmlty 

Bedford md Joalyn (2) oonaidored factors sacdi aa miarlbf^ 

te«i|^B»aa« and IMaaoaa aa inflmnclng the blanohing tlm and teqperatare 

of tegetablaa. Ibar foand that a two minute blaneh at1^P. vaa 

adequate for the matare beana and a blaneh at 212® F. for thoaa looo 
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Mtwre* Muadt and MeCartgr (36) homrrer* fouxui no slEolfieant dlfferoneo 

In blmolilBg ttno roqnirod at 2000 7, batman beana of tanll (2*3 aiava) 

ilaa and baana aT aadlim (li-5 aiam) alaa, A alli^tlr lenfur blaaab of 

2.tS adLsataa mm raqnlrad tor baana of 2-3 grade alsa aa agalaat 2.12 

nlantaa tat baana «f grada alia, ib diffaraaaaa mra notod for mdinn 

and largo (6 aiava aina and dbaaa) baana. 

3Mlaanoa varlatr 

Handt and HaCaiHtr(3^) fannd algBifieant varinilaea in tfaa blanoMng 

r^jniraaanta for different vazdatiaa. In tbair datandnatlena of blanebin^ 

tima baaed on paroKldaaa aetlTl'tgr« valnaa of U.30 to 5*9$ atnntaa at 190® 

F. and 2.52 to 3*23 nlmitMi at 200® P. vara obtained. Bomitifnl Buneh^ 

Broan Bmali (Boab) and Kantaalqr Vondar Ko. 191 reqairad mamaiva blanahtt 

tine aneb in aocaaaa of 3 nisataa at 210^ F. Tfeda aaa attrUmtad to ovar-

aataorllgr aiaaa tba aaad podbi of tbaaa varietiea taad to baaona oramatara 

qnioirly. 

laaao and Vineb (22) iadirmtl^ aaaoeiatad tbe beat reaiatanea of 

paroKidaata to the nnrant of lignin in tin bmna of different varietiaa. 

fbagr iadiaalad tbai poaaiblT'In tba nativa atata» lignin and paroxidaaa 

In aadbtnatian or lignin apaaifiaallsr maOA be raapanaibls for anhanaad 

reaiatansa to beat. 

I^aflnanaa of Clinatle Faetomi 

Handt and (36) nbaarvad tbat elinatie faateam mab aa 

teapamtarOf rainfall and knnidllgr aacmd to inflnmea tbe tins of 

blanabing. lb tba jaara 190aM 1956* tlnqr atadiad tba blandhlng ra* 

qnirementa of anap beana of Wade* Headerlmg and Ibp-orop rariatiaa* 
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Bttriag 19$$, tht vrtwiag wm^im qalts hot «ad dry vltb low yolatlTo 

hfflddltgr, mad la3^ thi toi|»or«tvQmi w#»wl«r«to, rainfall van aora 

aaifonaly dlatrilmtad aai tlio ralailyt hwdditgr waa U^uae 

tha grewlag aaaaoa« Blawehlng tine raqairad for haaaa obtalaad in ̂ $$6 

aaa alii^tly laaa thaa for tium ebtaiaad in !$$$• 

m. FACTORS nFiansNcm mmm ahd mmATiQif of mis 

Tha problaa of aatnrati^m la an iiipartaat ona to tha food proeeaaer. 

Tha ataia of aatnrlty graatly inflnaaeaa tha ecapoaitioa and palatabllity 

ef aay fruit or vagatahla (6)* Of tha anriroanaatal faetara« taivaratnre 

aai^adly infliMmeaa tha xata of arary phyaiologieal proeeaa oeourrlng in 

plinta« inoluding groats (3U}* ta gowral, inareaaa la toaperatura 

raaulta in taaraaaad tataa of photooTnthaaia, raapiratitm, and ansFnatlo 

raaetiona, ip to a point bqroni vhloh at all Mgbar taeperatwaa thaaa 

rataa doalina. Thaaa ara alao affaatad hy^tlna faator (3U}* 

maaatlgatlooa hara haaa aondaatad on a larga waabar of eropa on 

tha davalopaent and ̂ iplioatloa of taaparatura aanwitien to faellltata 

plaialBg «f pluating a^dulaa and laradleting harraat dataa* Tha oardinal 

growth taqparaturaa for baana ara $(fi f» and 80® P», wt"tt* 60® P» and 70® P. 

haing tha aptinan aanthly nlninon and narlnun averaga teiqparaturaa (28). 

Stark and MahOMy (^t) avggaatad a haaa Una of 50® P. for baana for 

oonpntlng taaparatnra awnaticma. Thla haaa Uaa waa naad by Qoold (17) 

idw raportad tha naa of taagwratare aamttiona for It? Tixdatiaa of anap 

baana. Ha found that aoat waap bean rariatlaa raqulra 27*000 haat unlta 

to raaah tha optiana atage and auggaated planting at arary 600 da^raa 

heuia for aaaathaaaa of picking operationa. Ha made it elaar that the 
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xmbvr ef grcwing eould not be taken ae an aeeorate indaoc for aaturltgr 

aa raried iill^ irarietiefl» teqperatwe nd otber eXlaatle faeton. 

Sioiln* rariationa in teaperatare sanaetlone wire idMeyved fagr Ctasrar and 

Sraner (18}« la lAiejr foand tbat iiie xantber of decree boora neeeaaazx 

to bring tbe wmp htm to eptdann atage of natttril^'aaa 29«333 and in 

19$0 ana 2^*U70. fhin aeant a differMoe of i^pprfloeinatelgr eig^t dagra* 

abieb anat be explained tgr flNVtera ether than tenperatnare* Thqr ehanried 

atnilar differaooea for eropa natarlng in different Maaooa. GTopa 

nlanted in tKonHrur reonired a MMMhaw a# heat anlta tbeee 

natnring in nt^raaaar and fa3X« fhep^ thereforoji eoneXaded that otbw 

enrironasntal faotera aaoh aa rainfall ooald be Halting faotora regnrd*» 

loM of teaperatore, and hauea iadieated that the nae of teaperatare 

aaanatlflina for aettiag planting datea and for prodiotiag harveat data* 

aigr not bo aa praetioabla for anap baana aa for otiier eropa* SintUr 

difforwMMHi in xonpiroMmta of heat anlta have haan natad tgr Magoon (30) 

tm eorn, md bp* Booalaaki (3)for peas* Magoon attribatod tha natarltgr 

of fMrthem groan eom vith a anaHer teaperatare anit aaanation aa 

aaaparad te that ef aom groan in aoath, to anriaaa aaaaaa aaah ao differ* 

enaea in tha rataa of raepiration at differmt tanpamtnra rangaa and 

differaaeaa in tha lee^rth af dbqr paraittini langar parlodo «£ photo* 

•jmthetie oeiivltgr in the northern reglona. BonaXaaki amplainad tha 

variabilitgr «i daa prinari3gr to tha taapwetwe footer^ end to a Iswor 

•xtant ta tail toapontarof roil fartlHtrf noil tgpa ond topogvephr* 
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X7. FACTORS AFFECTISQ OmmC CQmSUIOV 

AID QOALXTT OP B8A» 

FMtort «Mooiat«d with tl» eli«aitologio«l enriarcaanii of « 

purtletOLtr loeatloa or fOOMoa aawrt a crtat Infliwrnoo oa th* orgtaio 

eeapMltioa of orq^* 

BoMtll(U) roportod tiwt ao oomiotoni reXatlonoMp ooQld ho 

eboorfod hetHooa noon traperatorao and ehealeal eoopoaltlon, bat that 

thora «a« a good oorralatlea betHaan starehHregar ratios ia paas* 

toMlto howafvort voro net aalforx ivr all aoasoas vhleh ha attrlbatad to 

straia difftwaooo^ raxTii^; aatritloaal ooodlttona aad diffamnoM la dhgr 

loagth* Jiaoo (23) ebmnrfod that Tariatgr, fartHisor larals aad looatlcst 

affoetod tho oiMposltlen «f hoam aad oahhofas* Tho groatoot Tarlatioa 

la oo^pooltioa eooonod ia plaats groim at diffanmt loeatloas* Dry 

might of tho Toadsrgraan Tariatgr rarlad froa a aiaiaaa cd^ 6«2 pereant 

at Hbwestead to a najdaoa of 10,2 pareant at Sastings ia Florida. Janes^ 

homrer, did aot attribata thooo rariatlono to my ooo faotwr. 

Stags of aatoritr affects the ofl^positioB aad tpuHliy of hoaas. 

Ciadpappar (8) sboood tho boot s'tega of ■atorlhr to ba vbea tho bean pods 

bad arowhod thoir fall loagth» vlth mxy littlo dovolapamit of oooda* 

Mataro hoaas had a highoF total solids o<»iteat. Aaigars inereasod froa 

ths tins of floMoriag to the l5 to 20-da3r stago« then dacraasad gradaallor 

to ths ho-dajr stags. SHxaaj aad MoCartgr (hi) ropartiag tho rssults of aa 

OKtnwlfo stadh^ statod that tho rarietias for i^roeosolag art at optima 

MrtiaritT' vhoa ths soods do aot aoceood 5 to 7 porooat by ml|h^ ^ the pod. 

Slhhwd oad Fljfsa (21) astod that gpoog hoana that had roa^iod foil longth 



11 

g«r» mncimm prodnotlQa and the best balaaoe Yitaadiu. Tb» dzy mtter 

iiMVMUMid ivm 10 p«r»«at (cMid 2««t tbtti 7 m* dinMiar) to 

30 pereeat (a«ed 13 aiR* la diaaeter)* Tba Inataiure aaad oontrUmtad oaly 

2 parwmt to tha total diy aattoTf while the most aataore aeod eoatrlbated 

57 pereeat* Stwilar reaalta ware obtalaed bgr (Hqrar and Eraaar (18) who 

eorralated pereeat aeed with drjaatter* The total aollda Inereaaad fron 

9*3 to 17*3 paraeat aa the pereeat aeed i^neaaad Aroa b to 2h pereeat^ 

jja two warletlaa Baoepaea Striai^aaa Qraaa Pod and Paaeil Pod Blaok Was* 

Sail aoiatara la aaather factor whloh la aoaalderhbly laflomead 

1>7 oliaatie aariitHnaaty and idiieh eaaalderably affaota eonpaoltl«B and 

quality of baaaa. That irrigatlatt to waliiiala afoilabla aoil ooiatmo 

withla aa cptl»» range, aignlfleaatlsr iaereaaea the yield of beaaa baa 

beea atoiwa fey aaveral workers (5# 37« UO, h$)• (3)(dMrnrrad that 

baaaa freit non-irrigatad plots wore wrinkled, ead had a biiher pereeat 

dky weight thaa ttaaa rooalTiag irrigation* Tha baaaa grooa oa a am* 

IxTlffKted plot anrorafed 10*8 peraaat dxy weight and baaaa ttm tha heavily 

irrigated plots averaged 8*6 paroant dbry woiiht* There was a aigDifteaat 

dlffereaee ia idm total angara axpreaaed aa percent of the dry weight* 

Beans frcm the li^t irrigation plots had 25*h pereeat total angara and 

21.h pereeat red»niag augara* The beans fr<n heavy irrigation plots had 

28.9 pareaat total angart and 2h*9 pwoant rodeeiag aogara. Siatrunk at 

al* (U2) found that tfesi beans freta the ahlehed plot aontalaed anre 

rodMing awfHro thaa the beaaa frow the Bon««rolched plots irreapeetive of 

irrigatioa troatMoit. Molehiag would tend to iaereaae the aaovBat of water 

available to the bean plants. Uadleigh and Ayora (52) ia a atndy of the 

effects of aoil neisttare tension on growth and bioeheadcal eonposltion of 
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b«aa plantA notleed tluit «t long m the eotl noletnre HM aaintalned veil 

«h«rve the penuaieat wiXtlBc point, eoll noletiire tension had no effect cm 

pMmattege of redoeli^; tngere In etens. 
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MBIBQDS AID MATEBlAl^ 

Yarlaty of Bwa 

liada i»s used since It Is cos of tlw popuXsr proeesslag Tsrieties 

in Tennessee. 2t is nosaie resistant with dark green^ aanooth and round 

pods« and is eltaraeterised lagr a relatlTely long pod setting period (27). 

z, sBsxffli or THE mmamm 

FACTOmL 

Main Treatnents 

After plants staowed flover buds they were bandied as foUoss. 

Tbree ranges of teaperaWe as elose as pwsible to tbe following were 

nalntaiaed la separate gTesahassa sections. 

1. Hii^ teaperatara rttgei 68^ P. to 80® P. 

2. Mediutt toaperature rangei ̂ 2® P. to 7^ P. 

3. Low tsaporataro rancat 55® P. to 65® P« 

Tbe night teaperatures approMbed the lower range and day traparatures 

tbe iqpper range in each bouse* 

Two soil noistcve lerels were naintaiiied. Ibese varei 

1. High soil noisture lereli 150 ee water i^lied to eaOh io. 5 

elgy pot to reise tbe noisture content to ̂ eH^aroociaately the 

mter Iwelding eiQ>aelty of the sell at every wetering. This 

was uaually 1 er 2 tinea aaeh day. 
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2. Im soil aolstvoni lerreli 75 oe mter i^pllsd to miataiii 

IAm toll nolataro iA»ov» tto pontuioat tilting point. This 

mw alto 1 to 2 tiwt a digri being dooo at tbo tane tint at 

tbe pLmtt nitattined at bi(^ foU moiatwe level. 

BepUeatioiiti 
Foot 

Soil 

TeUieo andttioo toll eat nted fop growing Umi btaat in oUgr pott, 

the toll bat a eater bolding eapaeitgr of 23.99 pment(1/3 ateoapbiMre) 

and a penanent eiltlag pereeatage 9l 10.20 pero«st(15 atnMpbtret). Tbe 

Talett were detnwiBed aoeording to ttaadard Mthedt (9). lr<tiPSDre«plate 

agjparatot and inreatare^aealMraBe apparatet eere vted for deteznining eater 

holding eapaei^ and perewMmt tilting point reapeetiToly. 

Fertlliaer etf a 5-10«>5 analTVlt at a rate of 600 potmdt per aere 

eat teU etaeod eltb tbo toil before filUag tte pott. Saob pot contained 

iqpfraxlaatoly HOC get of toil. 

n. COLTORE CP BEIH FUITIS 

Fron planting to budding^ all the planta tore given the tane 

treataunt ae to tenperatnre and entering, fboy tore eebjooted to different 

treetnentt esl^r efter they started blooaing. Different growing teoperaterea 

daring the earlier ttage wmld hare etet^ variatloaa in the tine roqaired 

to reach the flowering ttege. Earlier iaveetigitlon by Xattan and FlewLi^ 

(27) tbewed that varlatiooe in eeittnre levels had aotidilt affMtt on 

qnality raly during tht period of pod devolepnont and not during tho 

early period providod soil aoiatero waa adoqoato. 
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FUatlms 

SMdi tTMted with Captui mv pl«&t«d m Jtmucr 29» 1961, iM 

200 5*lncH olagr pots* Four sseds tn eseb pot spaood about 2 Ini^a apart 

and 1 Ineb daap uara plantad* vatwtag uaa dona aa and whoa aaoaaaaiqr t* 

aalntalw tbs optiaaai Xerala. (terwinatlan vaa ooapleta en Fdbruaxy 6« 

and gtaktag 

Sixtoon days aftor planting and vtum tbe plants wars U to 5 iaabss 

hl|^ and uoU sstablisbed, tbs snd»or of plants p«r pot ms raduood to 

two bealtby plants* Tbs plants imre staked with stiff vira when they vore 

about 12 imluis hi^* 

ftaperature and Soil Moisture Ccptrol 

On Mareh 1(31 days after planting) when mow tiian $0 pereent of 

the plants started showing flower beds, the plants w«re dirided into three 

lots of 6li plants sash and plants in eaoh lot were amagad in three 

seetifms of the greeidioase* TSo rows eontaining U pots eaeh|, idth pots 

(QpwMd 10 inehes in the row and 20 lashes hstsesn rem,femsd a s«h«* 

trsatawat whish waa replisatad four tinsa* Beoording thsraographa, 

protected iron direst sun, were used in each of the three heusea* 

Appreoclnately- 150 oo water for high toil noiatmre treatoent and 

75 so for low ioU aoisturo treatnent, ware applied at aanh tise to eaeh 

pot* Thia raised the soil noistnrs MStsnt from 16 pmant to about 29 

pereent in pots aaintslned at high soil aoisture Isfel^ sad from 11-12 

psrosat to ibout 18 perosnt in pots with low soil noisturo level* 

Heoossity of watering was based ma visual obaervatioas on eondltion 

of plant and soil. Actual aoil aoisture deterainetions Juet prior to 
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vateHikg tliomd Hiat the tiMzig and MiiKMl of vmterlstg wftro fslio voartcal^ 

for walntiintiig toil «olat»ro at datirtd lerela* 

rertHlBar AppHeatloa 

Tha plaaia irere fartUisad 8 t&wa, Em)i pot vm glmi150 eo of 

aolotloQ pn^arad dlasolTtng mm taaapoaaBfuI aat^ of 7««6«>l8 aoiabla 

fortilisar and caaaaltBa nitrata la one galloa ef vatar. 

Plmt Protaatiwi 

Milathloa aaa atad 5 tiaaa far eoatroiling iild.ta fUaa and iq>bida« 
and Sadion tvlaa for eontrol of rad apidar nitea* 

XIX, msmtmmm 

FXcwars wara taggad Jnat as tlia stiadard patal startad epanlag. 

XSigglBg of flcwara aaa dona <ai altamata days, Xs aaelk of fha thraa 

aacttons ef tha liouaa, tba first Iwmsting va« aada alua tha pods aero 

balMaaa 2*5 to 3 siara also (16>5''*21" In diaaator). Beat trnits 
"W Si 

raqalrad to aatara bams to tbasa sisas at ditfaraat ta^paratora ranges 

aara ealonlatad, and the aabsaqoent three barreats vara nade ooly vhan 

tha Sana aaSbar of heat units aeounulatad in aaeb ef tba thraa saetlons, 

Irraspeetlva 9i tha slava slse attained* 

17. AHAIXTIGAl. HSXHQDS 

Hosmramat of PeroadLdasa lotlYitar 

lamdlataly- after barvaitl&g;« tfas basss vara asslysad for pamidase 

aotlTllr bgr tlM staff of tha Food fO^nnlogy Oapartamt. Tha aeUTitgr aas 
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MuraMd bjr wing gatlftool m sidDstnte in the mfMNOMHi of hytlrogin 

pwmSM, Ibe proMgwre Adopted is a aodlfieatlcm of the oMithod need bgr 

3leddi et al* (39) (ippendtx D). . 

PetCTwtnation ctf Total Sollda 

Coandnited «uqi> baana in «x»am of the qnantltgr ire^CHdUrad for par* 

otdldMa MaaiONHwnt* wara leapt firoaaa (20® ̂ *) ttntU thi^ wkto naad for 

othar dateradnatlena. Tha total aolida «ara datannlaad Isgr during the 

aterad aoomlnatad beaaa at C* far US banra (53)* 

Dataralaation of Btaaae Sngara 

Drlad baana vara grainsMl and bnaaa augar datamlnationa ware aads 

by adopting a nodlfleatlon of Folin Va'a netbod (20, 33). The aetbod la 

baaad on tha ablUI^ of glnooaa (heocMe angars) to raduea ooppar In bot 

alkaline aolutlon* Bie anprona ooclda thna famed la treated vlth 

pboanolybdla aeld aolntion, a blna oolor being stained. Iba optical 

danallgr of the aolatian la wHurarai in a Speotronie 20 Colorisetar at 

li30 nn« vitii tlw atiaidard adjuatad for 100 pamNRit trananlaalon 

(Appendix C). . 

Ha^oda of StatlatiLoal Analyaia 

Tha experlsantal data relating to datamlttatlona of paroxidaaa 

aetlTltff baxom angara and total aolida eont«it vara atatieticaUy ana» 

lyaad (U3) and F test vaa ig^liad at 0*01 and 0.0$ laval of probabilitir* 

DmMm'a aav aaltlpla range teat aa daaorlbad bjr FadM«r (1$) vaa applied 

to aogpcre sMra than taa naina* For eoaparing two neana the Leaat 

glgnifiaant Mean Dlffaranea Teat vaa oaad. 
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RESDLTS AHD DISCUSSION 

SofXuesce of throe ranges of teoperatore tad two sell iioist«re 

lerels <m (1) grewth and aatttrailon,(2) i>eraicidase e<mtent« (3) bexese 

iViars «id (li) total solids la snap beans, are diseussed separately. 

Z. mrUJENCS CP tSmSATURB AND SOIL Moisms 

as(mONZB AND MAmATXOV 

Heat «Bli miiitlons were based on hourly tsqperat«res and oe^puttd 

above a base line of ?• as eaa dooe by Stark and Mihiniey (Idt) and 

Oould (17)• Bean plants in this eacperinent required lh»393 heat units 

over a period of 30 growing days fron planting to blooning. After the 

plsaita started shewing flower bsds, th^ were sdbieeted to differmt 

tssyerstwre renicss. SlfferwwMS as to the nunber of heat units required 

to reaoh the optlna stags of aatirity were noted. The plants required 

23>333 and 23«356 heat units at the high and wedius temperature ranges 

rempeetirely. Gould (17) found that aoet bean ▼arletles require 27,000 

heat ittiits. In this emperinent, plants at the lew teaperature range, 

hewwver, required only 21,662 iMSt units but four nore growing days. This 

pattmm held good sn all the four harvest periochi (ISblea I, II and IIX). 

Siallar otMMrvatlesa were nade hy Oould (17)* Be attributed sueh 

varlatlona aainly to temperature and ether climatie faetcorar. Quyar and 

Kraner (16) axplainad amh differeneea as being dne to other envircsnental 

faotcnri eu^ aa rainfall. In this iurestigatlon, ainoe soil stoiature ww 

aalntained at oertain lerels, and since other faetors 8tK»h aa length of 
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dAj, toll toi4>erattir« and toil fortiUtgr ware oontrollad. to a degree, tiM 

differeaeea are attributable wainly to aean daily teoperataret (tenperature 

range)* It it quite pottible that at the low tmfwratnre range, the 

plantt had the epUanai ooiiditl<»t for phototyothetit aaid retplred lett* 

At the higher tmperatvre ranget it wat obt«nred that plantt tnffared 

tetbaekt doe to trantient wilting, which dbviontly retulted in a higher 

rate of retplration in thete plantt. Boaalaaki (3)attributed tneh 

▼ariationt to dlfferencet in the ratet of respiration. 

Influence on Itaaber, Site and Shape of Pods 

It nay be obterred from the data inretented in Tablet Vf and T, 

that the hi#i toil noitture treataent produced a greater imther of larger 

iMMnt than the low toil noitttafo treatnent. 

The high teaperature cflwhined with lot noitture treatnent, gave a 

largir xmb^r «f aaall, nalfomed beant. Baant groim at the lev ml 

aadiwa taaparature ranget yielded aomal well drreleped stralglbitt 

unlforaly round, attraetiwe podt. 

H. jxnmMss OF mMPSBATSHB oi nmoooii&ss <imm 

Percacidtte aetlritrf eapretted ts abterbenoy units ptv gran •tnple, 

for all four bareeata are preaented in Table 71. The ttatiatieal analyait 

«id nultiple range teata are pretanted in lUblea XVIX, XTXn, X3X, end JX 

in Appendix A. from the eoiparlaoa of the ntana of peroxidaaa units in hoant 

from tho four harvetts at Influeneed by teaperaturs f Table 711), it it eh-

terfud that beano fron the first htrrest that natured at a high tesqMtrature 

mge riMnmd the hiihett pereDddate aetirily, followed by thone at nediua 



 

23 

lauas 17 

EFKBGT(F son.MOISTimE AT HEDIQM TSMFERATORE Mim OS 
ntmsm,vssm aid siete size cr sn&p beaks 

Total Avaraga 
faummt Soil Nttrisor Itoigjtit Vai^it 

Koiatwro of Poda In Qna* Itt Om* 

I Bl|^ 5k lkl.o 2.61 3 

Low ilk U0,9 2.52 3 

i Hi|^ k? 2.35 k 

lior kr 9$a 2.03 34k 

3 Hlcb 31 m,$ k.30 34k « 

Im 30 56*3 1.87 3 

k Hlgb 26 101,3 3.89 3#k#5# 4 5 

Low 26 107..0 3.8 3ik45 

•FrtdMdattait tUvt sixe. 

( 

' - -■ . ^ 
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WFFSCT OF 8K>IL MOISTORS AT LOW TSafFBRATSRB RAHOS OH 
NOHBBR, HEIQRT AND SIEVE SIZE OP SNAP BEANS 

Total Avorat* 
BKnrtfft Uil Nradser Wil^t Siera Sisa 

of Pods ta Qaa. In Qm. 

1 Bi|^ 62 I6b.0 2.61t 3 

Urn 5X 12^.5 2.1t5 3 

SSSi h3 117*6 2.73 2.5 & 3 

Low h$ 101.3 2.25 2.5 ft 3 

3 gt|^ 27 83.8 3.10 3 ft U 

Low 21 61.3 2,91 3 

k B10I 19 71.7 k,k9 3 ft 

Z«v 16 .35.2 2,20 2.5, 3 ft U 
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urnsn 

tmMWSE or ISMFEBATORB AND SOIL MOlSmtB ON FBHOKIDAaB 
CONTSNT 0? SN&P BSANS 

nmatneni Roplioailoiui 
TncitratiiFe Soil Meitturo X 2 3 h Mmoi 

Ba&fo 

AbooartMiMQr tmito por gjnm ovqple 

Rarrwot I 

Hi^ High 199 190 212 186.25 
Lew 259 257 238 252 2U6.50 

Hodim Rl^ 153 m9 185 156 160.75 
Low 19lt 163 133 mi 157.75 

Urn El|^ 107 118 121 121 116.75 
Low mo 123 116 123 125.50 

Harrest II 

X Bi|^ 3it2 1U5 1U6 U7 137.50 
Low ISO 158 160 116 161.00 

IStdllB ntsHx 109 112.25loa 128 no 

Low m3 112 123 137 128.75 
13U 159 M 161 m9.50Im Hlf^ 

Low 151 182 m 158 16U.25 

Bunroot in 

Itii^ Bl|^ 198 213 189 201 200.25 
Low 207 207 223 200 209.25 

IftditM Blgb 178 185 182 187 183.00 
Low 17U 197 193 206 192.50 

Low 2ii5 217 256 207 231.25 
Lew 220 270 282 277 262.25 

Harveot 17 

Blgb Bi|^ 186 205 185 181 189.25 
Low 215 232 200 220 216.75 

}S»am Hl^ 182 217 203 209 202.75 
Low 201 201 2U6 236 221.00 

Urn 195 198 230 216 209.75 
Low 251 209 272 276 252.00 
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UBUsm 

nffmHCS OP ZSMFSBiTQBS OH mCKlQ&SE COHSSHX W $mt WStM 

BirwBt Xreataenta 

Abtoclwaejr valtt per grm Muipl* 

1 ZU.n (Hii^) 159.25(Mtdlw) 121.12 (Lor) 

2 157.87 (Loir) lU9.2$ (Hl^) 120.50(iMim) 

3 2U6.75(Lw) 20b.75 (Medlma) 187.75 (Hlgfa) 

U 230.67 (Loir) 211.87 (Jfediua) 203.00 (High) 

Aiqr two iMsaa wdwrteor^^tl» mum line are not •ifodfieent]^ 
different frot each etber at 0.C$ letel of probabllitgr. 

Lagends 
Hl|^ tafl|»«rainre ranfe 

Medleait Hediea teoperattxre rang* 
Lowt Low ieaperaWe range 



27 

and lew %aa|HHNittttPi yioaiia* The dlffereWMMi ware hlghlj algolfieaob. 

Tba peroKldAM eontenta f«mB to be nlated to the «▼•»««• ana taapeiv 

atazwa darlai the period frn bloonlng tUl harveatingf the hi|^i 

pereaddMo aetlvltgr being obtained with Ihe hli^et naa tenperfttam 

(eee Tablee 1, 11 and m). 

Seeoiul hamet beane frea the lav teaperatnre range shewed slightly 

wore peroKidam aetlTlty than at other toaperature ranges, thoui^ titero 

wnre hi^ly aipolficaat dUferiaan in pwoKidaae aetirlty in beaaa that 

aatwed at hi^ and nedivn teqperatnre ranges* Ihis hli^r percKidaae 

aetbrity at low taapearatnre range was aeore aaurtead In the two snlHWiaent 

harvests* The increase was hi^^ily significant over both nedivn and high 

teaperature ranges In the third harvest, and over ooly high teBperatvaee 

range la the fovorth harvest. No significant differenee was observed 

hetwnm perexidase eontent of beans that natwred at nedivn and high 

tewperatares, in the last two hsrvests. This nay be explained as being 

d«n to the aeovmlatlon ef apprsKlastely eqwnl owriMr of beat voiltf. 

Haan tenperatvires that prevailed dviring the natnration period aeon to 

Inflvmiee perocidaae aetlvlty. It waa 73*1° F. for both third and fovtrth 

harvest periods at the hi|^ teaperature range, and 72*7^ F. and 72*2® F. 

reepeetlvely for both these harvest periods at the nedlnn tanperatnre 

range. (Sae Flgieraa 1 and 2 and Tables X and IX.} 

Bmrsased pvapeacidaae aetlYity at the low teaperatwre range in the 

banui fron the seeoad and snbeeqoent harveata nay be at^ribatad to thrae 

factors. Firstly, this nay be dtn to the increase in the aana tMperatvuras 

by 1® F. to 5.7® F. daring tbe svSweqaent natoratim periods (Table HI 

and Figvores 2 and 3)» Secondly, the increased pemcidase actirity nay be 
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dM to th« oonditloa of tho boaaf* slnoe taorrMting mm 

teoed prlaurlljr on "Uie aectnaulation of faMt unlti* Ulih ttao Iimopoooo In 

agan toBperature^ a larger nnnber of heat units bhqt 1>e ra<{oirad to bring 

hflfTtw to tbe sane Baturltjr* Actual aiere slsea <A>8orvod olanrad that tho 

\tTBnf vera not so nature aa (Table T) those that mtured at other te9f>ar« 

ature ranges. Ihirdlyy the bstorogeneous nature of the saaple ewisisting 

of beans of snail,or slsee sJjms in the sbbsoquent harvests nl^t also bo 

xoSPbDsible for tho hi|^ poroKldaso aetlTlly, m subsofuont harvests the 

beans Wo not moMreus onooih to pondt proper saopling based on the 

required sieve sises. 

These observations seen to be in agreenent with thMO of Bedford 

sad Joslam (2) uho noted that less nature beans required a hli^r blanching 

tsi4»eraturey and also of Nundt and MoCartgr (36) vho observed that beans of 

snail sise (2*3 sieve sise) required a slightly longer blanch than beans 

of lari^ sise sieve sise). 

III. nmfEiKa cf son. moistshb on peroxidase content 

Results elearly sboir that peroocidase activity in beans tbat natured 

at leer soil noisture levels^ is signifieantly bli^erf for all the four 

harvests (See Thble THI and Tables Tfn, mn^ill and XX in i^spendix A). 

I?. INFUJENCE OP TBMnSRATORS AND SOIL HOISTOHS 

PEROXIDASE CONTENT 

Significant Interactions were noticeable only on bssns obtsinsd 

froB the first barveat. Hi^ tenperatuxe eoiSbined with low noisture 

resulted in significantly higher peroocidase content (Table IX). Ih 
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TABLE VXn 

ZNFLOENCE GF SOIL HOXSTORE QB FERQIIDA3E COBTIBT OF SMf BBANS 

TtrMtiMats L. S. B* at isrobablUty 
Eixirwit Lew Soil Hl^ Soil laral 

Itolature Htolstore 0*05 0*01 

AbaodMuacy ualta pw gram aaaple 

1 176.58 I5li.58 16.25 22.52 

2 151.33 133.08 13.18 18.26 

3 221.3 2C)i).83 15.30 21.26 

2k.0Uk 229.91 200*56 17.30 

https://2C)i).83
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tmwmt CP wsmnmoi akd son. misfORE oh 
FESOXIQASE COmSNT OP SNAP mSS 

(Xater^aetion) 

HurvMi 

1 
(H I 1) 
2U6.50 

(H I h) 
186.25 

(M X b) 
16?.75 

(M X 1) 
157.75 

(LI1) 
125.50 

(L X b) 
116.75 

2 
(LXl) 
l61i.25 

(H X 1) 
161.00 

(L X h) 
ll»9.50 

(H X b) 
137.50 

(M X 1) 
128,75 

(M X b) 
112.25 

3 2^2«i$ 
(L X b) 
231.25 

(H X 1) 
209.25 

(H X b) 
2U0.25 

(M I 1) 
192.50 

(H X h) 
1CJ3.CX) 

(LX 1) 
252.00 

(M X 1) 
221.00 

(H Z 1) 
216.75 

(L X h) 
209.75 

(M I b) 
202.75 

(H X b) 
189.25 

Aagr two isMai wadoraomd^tiw(wm line «r« not 
cUfXsreat from e«oh othor «t 0.0^ level of profeabllt^. 

LBC^t 
Uf M and L deHoete aedlnn and low tmqperature ranges 
reqieotiTsly* 
N and 1 deaota talgit and low soil nolsttnre levels respeetively* 
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•xdMwqfiKxt harvefftSy thexv were no eignifioant differences attributable 

to Interactiw. This la possibljr due to the nazroirlng doim of differences 

betueen the influences of M|^ and aedlua tenperature ranges as also to 

increased pereoddase aetlTltr at los teauperature range^ probable reasoos 

for utdeh have been detailed earlier* 

la general^ the results Indicate ̂ t teaperature and soil noistura 

Inflmnee pwtBcldase aetlYltgr* Moadt aM KoCartar (36) cbserred that 

pereaeldaae aetlTiV of beans was Influenced by eliaatie factors, (hravlng 

season narked by high teepcrature and lew rainfall aecounted for higher 

persKldase aetlrity la beans as agdlnst the ens starked bar ano taspar-

aturaa and high rainfall. Tba taranda rarealed iQr thla atady aeaa to agrea 

with their obeenratlon* Another obeerration of Intereat la the gradnel 

ixiereaae la perooddase actirity In later harreatlziga (Figure 1). E^lQra<* 

toxy work at tfea Food Technology Departoent (U7) shoved that peroxidaae 

actirity in bMGU obtained from Mweral loeatLena In the TtUey and 

plateau araaa of^etate ahoved an increaae la latar harraatlnga. 

Hlghar taaparatuifaa as tba saaaan advnnaed ippaar to ba raqpcaaalble for 

the increased perozldase sctlrlty. 

XKFI2JEN0X OF TSMFERATITRE ON BEX06F $OGASS 

The aeaa persantagss of hesess sugar ccnteat ed beens en dry weight 

bMis as Inflnaaaad by taapazntura are glwni la Tibia and the atatistl-

eal anaiysaa ippaar la Tahlea HI,ZXIX and XXIII in AppmdSx A. Beaulta 

Indleata that graalng tesparatoras affected the sugar emtmal, thoui^ not 

cenalataatly la aU harraata (Tibia XI). In the first haxrsstt baaas that 

aatured at the high teaperature range ecntained 17.9U percent bexoee augarai 
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SABI£ 1 

TWUmSSS CP XEMFERATimB Am SOIL MOXSTDRE ON 
ttterrwre; SOOARS IN fî AP wgAiica 

Xreatmmt S^lleatlima 
Tenperatcora Soil Moi«tur« 2 3 Mean 
Range 

ItHroent drp velgbt basis 

Harveat I 

Rilfb Hi|^ 19.55 19.05 17.80 19.U2 18.95 
lew 15.80 17.05 17.30 17.05 16.92 

Mediss lSl0i. 12.80 12.70 llt.80 15.17 13.99 
Icsr 13.U0 12.25 16.65 15.70 lit.51 

law Hifl(b 18.05 11.00 17.25 16.59 I6.it7 
Icsr 11.15 lU.20 ]i4.10 15.15 13.65 

Rarvwst II 

R10I Bl|^ 15.55 20.62 17.20 17.30 17.92 
low 10.70 9.82 n.85 11.27 10.91 

Mi^«l 8igb 15.88 I6.1i0 12.30 16.00 15.11* 
lew 17.30 17.07 16.30 16.20 16.72 

Xsw Bigb aii.27 15.20 lli.35 11.60 ll*.60 
low lit.11 11.81 15.70 13.17 1U.1*5 

Harresb m 

Mgb Bigb 12,65 16.32 llt.80 15.53 lli.82 
low U.03 11.57 12.75 15.75 12.77 

Msditna 16.00 15.90 m.70 11.20 15.20 
low ll.UO IU.70 13.70 13.05 13.96 

law fiii^ 9.97 10.10 10.70 12,85 10.90 
Low 12.00 U.OO 11.65 10.35 11.25 
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UB1£ XX 

XHFLOEliOE CP XEHfSBATOKE OH H£:i03E SOQ&RS IH SH&P mNS 

Harvest Treataaents 

Psree&t dry basis 

X 35«Q6 (Lew) 1U»2$ (jfediem) 

i X5*93 (MBdlw) llt.53 (Low) Xli»U (High) 

3 aJi«$8 (Madlxm) 13.80 (Hiatii) 11.06 (Low) 

Axsy two nesns imdsrsoflred hjr the sane line are not significantly 
dlff^nmi flran each other at 0.0^ level of probability. 

LEOSHDt 
Bli^t High tea|>eratnre range 
Ifedinai} Media* teaperatore range 
Ltmt Lew te^^atare range 
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fhia It sigolfleant over other treati^ts* Xh teeood hazvett 

there vere no aj^palfletnt dtfferenoee, though betnt at the aedltni tea^iv 

atwe ran^ had a hl^er percentafe «f heocose augart than thoae at the low 

tawperatuxe rax^. m the third harveat, the sugar aontenta of heaz» at 

the nediun and hlih tonperattore ranges though not signlfleantly diff«rant 

trm eaeh others vere tlgnlfleaatly different frtm the sugar content of 

heSEOB at the low temperature range* Not much study has been done on this 

sspeet to date* Besvell (U) raparted eonalstent correlation batman num. 

taqperaturas and star^-sv^ ratios in peas and CuXpepper (8) observed 

that sugars Inarassad till the 15 to gOi><laar stage* 

It if intex^sUng to aot» that the hwccse sugars decreased 

gradually as harvesting advanced* 

VX. XNFIMKSE QT SOIL H^XSIOBS ON aQOlBS 

Besults dbtaimd show that soil aoisture slgaifioantly affects the 

sugar eantant eaqprewed as parsunt dry wei^t in besns (iCihle nx)« Zh 

the first two harvesUngSy hwam that developed at the hi|^ soil aoisture 

eostent had slgaiflcantly hi^mr percentage of eragara* It nay be noted 

here, that reduced peroxidaee aetivlty was associated vllh high soil 

aoisture mnt«mt* m the third barveat a stnilar trend was evident, 

thmgh thare wars no signlfImat diffffiveaaas gpgarmt. The results srs 

in ngrasamt with these of BtTren (6)• 

vn* isnzjEHcs of T&HFmms and soil mqistobs on 

HEXOSE STKIARS 

The Interactions are not significant except in the second harvest 
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TABLE XII 

IMFLUENCE (F SOIL lOISTDSE QSS HEXOSB SBGABS IN SNAP mUS 

Hartvti 
Treatunents 

Hi^ Soil Lear SoU 
Moisture Moisture 

Percent itf weight basis 

L. S. D« 

0.Q5 

at probabllitgr 
Isrrel 

0.01 

1 16.U3 15.02 I.II4 1.58 

2 15.30 llt.02 I.IT 1.62 

3 33.6lt 12*66 0* «• 

. i, Vl. ■■ '■.y ^ : '---Hj 
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(Ttibl* XXn). But tto fwlis liidleate that beans bara a hii^r sugar 

eeaateat (dry waii^t basis) under the Inflwmaa of hi|$kor tanperataree 

ultliia tha aptlston rsttgij (uad with soil nolstara aaintalnad close to the 

flald ospaeitgr* 

VHX. XHPZiOSllCE OP TBHFEH&TBRS m TOTAL SOLIDS 

Janes (23) found dlfferenees in total solids in sxuq) beans grown 

in diffwNBt loeatioas and attributed tlmi to elinatio faetors* The 

results show that temperature signifiaatttSy affects the total solids in 

beans (Table XIT and tables XXI7, m,and XX7I in ilppendlic A). In all 

the three harrests« bems lliat natured at high tcsqpemture range, have 

total solids ranging froa 11*63 percent to 12.07 pereent, wrhieh are highly 

Signifieant oter those of beans that natured at lower teaperature ranges 

(table X7)* Signifieant differences, dee to nsdiun and low tasperature 

rangMi in tha SMMnd and third hnrreata ara not cbserted, whioh again nay 

ba attributed to^narrowing down of teaperature dlffar^nasea in latar 

stafss. 

u* or son HoistORE oh total solids 

lOiat the total aolida in beana are aignificantly hifbw at low aoil 

aolstuzu larels, ia evident only in tbo seeond harvest (Table Z7X). The 

beans average 10*01 to 11*21 poreent dsy wel|^t la the third harvest at 

low soil iK>ioture level, and beans at the hij^ toil aoiature levela averege 

9*}|S to 10*83 in thi Iblrd harvest* Those results art in oonforaity with 

these ef Byron (6)* Reaiilts also indleato that, while total aolids in 

beans tend to deersaso unlsr tbo influence of bigbar soil noJsture, the 
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TABLE XHI 

mPlMIO Of TSHFERATOHB AHD SOIL MOISTBRB OfiT HKZOSE SOOABS 
IN SNAP BEANS 

Biannitt IVn<e«iit dxy mig^t buii 

(H X h) (H X 1) (L X h) (MX 1) (M X h) (LX 1) 
1 18.9$ 16.92 16.U7 ll4.$l 13.99 13.65 

(H X h) (M X 1) (MX h) (L X h) (I.X 1) (HIl) 
2 17.66 16.72 l$.lii m.6o lU.Ii$ 10.91 

(M X h) (H X h) (M X 1) (H X 1) (L X 1) (L X h) 
3 15.20 m.83 13.96 12.77 n.22 10.90 

Azgr tHo BMaa tmrieKOored hy ths wws lias un aot •ipKLfloanily
different fros each other at 0*0$ level of probablHI^. 

Lswrnt 
Rj^ M and L denote highf aedluis and lew teaperatnre ranges 
rwQMMtlvely.
h and 1 denote hi# and low BOlstnre levels respeotlvely. 

, i - • V :; 

Vi'--
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xir 

jwmms GF TSMFBRAinnS AND SOIL MOSHOBS 
iOUL SOLIDS IN SNAP BBAHS 

Billtt 
8«11Ifoiatar* 

L0f«l 
2 3 Mmuoi 

Bimat dvy b«ai« 

Innrest X 

Medium 

Lav 

Hlgb 
Low 

Hi^ 
Low 
Hl^ 
Lev 

12.25 
12.50 
?.58 
10.08 
8,38 
8.00 

I1.3U 
11.96 
9.09 
9.61i 
8.25 
7.76 

11.32 
11.85 
10.06 
9.92 
7.82 
8,11 

10.3U 
11.5U 
10.12 
10.U3 
8.31 
8*36 

U.31 
U.96 
9.78 
10.02 

8.19 
8.06 

Barveet II 

Hl^ 

Medium 

Lev 

Lov 

BlNh 
Low 
Bi^ 
Lov 

12.01 
lZ.3k 
8.29 
8.80 
9.lt5 
10.09 

1L.51 
13.U8 
S.iiO 
8.75 
10.26 
10.60 

12.19 
12.66 
7.86 
8.62 
7.57 
lO.Sh 

IM 
12.50 
8.it5 
8.1(2 
9.6U 
10.86 

10.89 
U,Tk 
8.25 
8.65 
9.23 
10.59 

Harveet m 

Hl|^ 

Medium 

Lev 

High 
Low 
Blc»i 
Lev 
High 
Lev 

13.Ut 
12.^ 
10.75 
9.87 
9.80 
10.52 

12.01 
11.22 
10.61 
10.3U 
9.88 
10.67 

12.65 
l3.olt 
10.31 
U.72 
10.00 
11.18 

11.U2 
10.25 
9.09 
11.11 
10.00 

12.QU 

12.38 
U.76 
10.19 
10.76 
9.92 
11.10 

mm 
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TABLE X7 

araoBiicB or mirmms m total solids zb snap beans 

Btrrsai Trwitranats 

Pereeai drgr iwi|^t 

1 11.6375 (M#) 9.9025 (!fe«Slu«) 8.1237 (Law) 

1 11.8187 (Hl^ 9.9137 (Loir) 8.1tL87 (Medium) 
3 12.0775 (Hi^) 10.5112 (Low) 10.U750 (Medina) 

kof two mtam imdertecaped bgr ties ssne llt» «re sot significantly
dlffermt jnraa each other at O.C^ level at j^obablUty. 

lECBHDt 
Bi^i High tasperaturs range
MediumI Meditm tmperature range 
Lowf Leer t«i|>erature rm@d 
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ma£ m 

niFLUSIiCS OF son. MOISTORS <»f TOTAL SOLIDS IK SHAP BBAB8 

TreatMnt L. S. D« at probablH-ty-
Bunruit Low Sou Hi|^ Soil lerel 

Meisiwo Moistoro 0.05 0.01 

Perooat dry voight 

1 10.0125 9.7633 N.S. 

2 10.6600 9*h$00 0,0673 0.1209 

3 11.2100 10.8300 K.S. 
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total. aoUda taad to ineraaaa with iooroaao in aean teat^eraturea In later 
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GHAPIKR? 

SGHKARI AMD C<»K:L(JS10II3 

A ilnMsr of the InfImnoo of threo raagM of toopovotaro mod two 

Irrelo of soil nolaturo on percacidO0e« bexoae ougars and total soUda 

in snap beans Vteds Tsrietjr ims oede. East unit suiwnatlons as Indices 

of maturltgr were used* All ttui saalTtlcal data were statistlcally-

aaalgmed sad Inteiipretsd* 

Essults indieated that both growing teap«ratwe «id soil aolsture 

level inflnenoe patroBcldaot aotivitiirj hexose sugars and total solidte la 

snap beans* 

The following are the ehief findings in this iirrestigstiont 

1* At the low teaperatwe range, beaas reqiiired a saallsr marfaer 

of bsat units sad nore growing diqrt to resoh tho doairod atsga 

of aaturiter. At tha hl|^ and aadlun toaparstenra roagoa thogr 

aatarad to tho wumi ooetont with a groator aeounaiatlM of 

boat unlta, but is oonporatlvely fower growing dajs* 

2* PercBcidase aetivitgr la «aap beans was Influeneod bgr growing 

teoporaturea* Inereaaed percacidaao aotlvltgr wu aaaoclatod 

with bii^bBKr grcarlng toqporaturo arangaa* A oorrolation aooaa 

to axiat botaaoa iim mmym aotiritar and aoaa toag>oraturoa 

during tho entire aatuxation period. ULth an inoroaM in 

aaan dally toapoisatare as^harvest aaaaon advaaaad, 

puraoddase aotlvity increased. 

3. laereased peroocidase aetlvlty was sssoelsted with low eoil 

■olsturo due poaoibly to the ianatttro atato of boons 



1|6 

dsvttloped under hlg}i soil aoleture teneloa* MudjMn 

peroxldaee aetlTlty eiqpeared to be Bseoeiated with bl|^ 

grcntag teiQierelitres eoidblned irlth low soil nolstore letrels* 

U* Ineresse in bsocese supers In beans on dry weigbt baala vaa 

aaaoeieted irlto bli^r groaing te^p«r«twe in each of ttw 

tbm bartest periods. Btgbsr sugar c<»itent was slgnifleaatly 

related to soil noistnre oooteat. 

At the three teisqperature ranges used, there vas a 

gradual deerease in sugar eaatmt as the harrest season 

adraaeed, vhioh m»j account for lover palatabllitj seores 

for beans obtained in later banasts* 

5. Snm» boons had a hii^r percentage of total solids vben growa 

at a high temperature range and at a lev sou neistare Xerel. 

Beans Obtained fron later harvests had inoreaslngly higher 

total solids due possibly to the rising daily nean teisperatures. 
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ttBLS vru 

xMyjuiKiiBR OP wfrnima axd soil rnisms m maxmm 
(mmn csr snap Bsm 

Plrst Barrest 

ANALZSIS OP TARIAIKS 

Sourea of Sasreas of Mess Obeerrad 
Variation Praadflai Souaras P 

Total 23 
I^lleatlen 3 100.28 
Tanperatura 2 18385.67 52.1*1 *» 
Meistura 1 2901*.00 8*28 « 
Teaperatura x Melstuza 2 2263*65 6.1*5 «* 
Error 15 350.82 

MDLTmS BAIKIB AHD L,S. 0,.2 tests 

!fo. of IfeaiMt 
L. S* Raaga^or teaparatura at P 0.(^ 

0.01 

2 

19*92 
27.60 

3 
20*98 
28.92 

So* of Means 

L* 3* range for taaparature P 
X meistura at 

2 

0.05 28.20 
0*01 39.07 

3 U 
29*60 30*U5 
i*0.9U 1*2.16 

5 6 
31*01 31.1*8 
1*2.91 1*3.1*7 

L* S* 0* for moisture at P 0.05 
0,01 

16.25 
22.52 

Canparison of Heana 
Abaorbes^ units par gran sasple 

ISoparatura 21j6«37 (blgb) 159*25 (sodium} 121*12 (lov) 
Kolatura 176.58 (lou) l51t.58 (Mgli) 

X melsiura 2l»6.50(aa) 186.25 (Hab) 160*75 (BMi) l57*75(Mcl). . . . (lacb) 
125*50 (Ixl) 116. 

1. iMst Slgniflesnt Raama 
2* iMst Slgnlfleant DlffarmHW 
» Slgalfleant at 0.05 laral of pn^bllltj 
as Slgnlfleant at 0.01 loval of pirabablH'^ 

Ai^ tvo mottw VBdmrssorad bjr the saaa Una are set slfaifloistljr 
dlffaraat froai aaoh ether at 0.05 laral of prebablUtir* 

Lagrads 
R, H sad L daaeta hl|^» aedlum and low tanperatura ranges 
rMpeetiraljr. 
h and 1 denote hl|pai and low sell aolatara respeetlrely. 

https://18385.67
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TABUS inn 

IliP14IEaCS OF ESA1DHE AKD SOIL lOlSlQRB mfssBsmiM 
CCaiTBHT OF SKAP mill 

Seooaid Bhrrefltt 

A1IAZ2SIS CF YARIABCB 

Souree of Degre— of Mean Observed 
Tariatl— Freed— Scores P 

Total 23 
Replloati.on 3 iths09 
Teoperature 2 29ii3.8l 12.79 •» 
Melstore 1 1998.iil 6.66 — 
Tm|>—ata— X Hoist—a 2 U2,81t 0.3U 
Bnrsr 15 230.00 

HBLTIPUS RAHCHS ARD X.. 8. S.2 TESTS 

He. of Hm—i 2 3 
L.S. Baagirfor tenperatnre at F 0«(^ 16.16 16.93 

0.01 22.35 23.12 

l.S.D. far aolstare at P 0.05 13.18 
0.01 18.26 

Ooapmrigon of 

All—itwwy —Its psv gr— s—pis 

157.87 (low) lli9.25 (hisJx) 120.50(—dim)
Melstura 151.33 (low) 133.55 (high) 

1* X—ft Sijpiiflesat Rangs 
2« iMst Slgnlfleant Differen— 
* Siffaifioant at 0.05 la—1 of prebabllltgr 
— Sigoifleant at 0.01 level of probabilitgr 

Atigr —a— mslsi—«—d bjr the sa— line are not 
sifforsat f—M e«^ otlwr at 0.05level of probability. 

https://29ii3.8l
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Z&BLE m 

Twmam cf sEHPSRAinas aiq) son.moibtors as rmKimm 
GCSmST OF SNAP BBABS 

Third Harroet 

iSAissis OP rmms 

Source of Degrees of Mean Observed 

Variation Freedm Squares F 

Total 23 
Raplioation 3 303 

214,03 ** Taqperatore 2 7370 
1633 5.31 «Moistoare X 
316 1.02TSapwretere z Moisture 2 

Error 15 307 

MOLTIFIB RANQB AND L« S* D,® TESTS 

Me, of Means 2 3 
U Sh Baage^ for teapefetwre at P 0,05 18.75 19.68 

0,01 26.06 27.36 

L. S, D» fear aoietnre at P 0.05 35.30 
0.01 21.26 

GtapwiMm of IfMrnt 

Abaorbesnex units p«r gram saapls 

9!is|MHnttBra 2^6*1^ (los) 20tt.7^ (asdltttt) l87«7$ (high) 

Koistnrs 221«3 (lOtf) 20U«83(Id^} 

1* Least slgoifleaBt range 
2. Least 8igsdinear>t rUffereme 
« Signifleant at 0.05 Lersl cf prolMnbllltir 
«» Slgnlfieant at O.OOL Level of prM»lllV 

Angr two asans oadsrseorod tte sane Hem aro not slgEditilsaatigr 
difforoBt fren eaeh other at 0»C$ level of probabllilp* 



 

SI 

UBLB XZ 

xmMm m mimiims urn soil HDisimiB as mmmm 
CONTENT(F SHiP BEAHS 

Fourth Harroit 

ANALZSXS(F lARWKSB 

Shurea of Dagraea of Mean Obaarrad 

Variation Fraadoa Squaraa F 

fetal 23 
Ri^pUaatlfln 3 ii88 
fnp«fat«ra 2 1622 k*lS* 

5163 13.20 «»Maistiara 1 
fanqparatare x Mei^tara 2 293 O.Tli 
Error Hi 391 

H0LTin2 BANQB AlB) L. S. TESISS 

2 3No. of Meana 
L« S. Baz^^ for tasparatura at P 0*05 21.17 22.23 

0.01 29.U3 30,89 

L. S. B. for nolstora at 0.05 17.30 
0.01 2li.0ti 

Coqparlaon of Meana 

Ateavh«a«3r «ilta par gran saapla 

faaparatura 230.87 (low) 211.87 (nwdlua) 203.00 (hl«|i) 

Metatcnra 229.91 (lar) 200.58 

1. Laaat aigalfioant range 
2. Laaat aigalfleant dlffaranfM 
* Slgnlflaaat at 0.05 leral of prebabilll^ 
•a Slgnlflaaiit at 0.01 leral of prohahUltv 

Anjr two waana uaderaeored by the aaaa line are oat algplfieaBlly 
diffarant fren aaeh other at 0.05 leral of prabi^llilgr. 



 

58 

IABZ£ m 

INFLDESCE OF TEHFEEATEIHE AHD SOIL ̂ ISTDRE OIT HEZOSS 
SOQABS IN SNAP BEANS 

Flapgt Hanregt 

AHALKSIS OF TABXANCS 

Sonreo of Dogreos of Mmb Obaorved 
Tsrlatioa Freedom Sqparoa P 

Total 23 
EepUeatloa 3 h.li78 
Ttaqperatnro 2 32.57l» 18.93 «» 
Helatare 1 12.136 7.05* 
Traperatara x Molatere 2 lt.827 2.80 
Error 15 1.72 

M0LTXPLS RAMOB AND L, S. d,2 tests 

No. of MMiao 2 3 
L. S. HaafeXfw toqpomtare at F 0.0^ 1.38 l.li5 

0.01 1.92 2.01 

L. S, B. for ffioiaturo at P O.QS» l.ll^ 
o.ca 1.58 

Gaqpasrisan of Heaxui 

PMNHmi drjr bMla 

Unqpsrature 17.9U (bi0») 15.06 (low) m.25(msdlTO) 

Holrtore 

1. LMft •Ignifleaat ra&8t 
2* Lsast algnlfleant dlffeMxte« 
* Slg»lfie«ttt At 0.0$ l»v9l of p]r6bi!bllltgr 
«« Sigalfleaat at 0,01 lovol of inrobAilll^ 

Aagr toe nMuui endonteorod tbo oaaae lloe ore not slgnifioontljr 
diff»oat from oaob othtr at 0.05 lateX of prtibabiUlgr* 

Angr too aaana vndamoorod tgr tba dottod Una are alipilfioantly 
diffareat irm oaeb otbtr at o.o^ laml cf probatoiXltgr. 
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TABLE 7JCn 

mpujENCE CF mmRxmm aiid son. moistore on hexosb 
SOGABS nr SHAP BEABS 

Second Herveat 

AIALSSIS OF VARIANCE 

Source Degrees of Mean Observed 
Variation Freeden Squares F 

Total 23 
ROPllBatica 3 1.U80 
Tnqperature 2 6.30U 3*1»U 
Moisture 1 9.^ 5*20* 
Taaperatnre x Moistwe 2 36.6U7 21.1U *0 
Error 25 1.829 

MOLTIPUS RANGE AID L. S, D.2 tests 

No. of Means 2 3 k 5 6 
L. 8. Ranged for temperature 

X soiatnre at P 0.05 0.63 0.66 0,68 0.69 0.70 
0,01 0.87 0.92 0*9k 0.96 0.97 

L* S. D« for iBolsture at f 0.05 1.17 
0,01 1.62 

Coaperlsm ef Meana 
Percent drjr vei^t baala 

15O0 (Miili) llt»02 (loir) i-
Teaperatere x HoistMre 
17.66 (Hsh)J16.72 (Micl)>15.11^ (MKfa)t alt.60 (Lxh)»lii.Ug(lacl)1IO.91 (Hsl) 

1. Leaat algnlfleant range 
2. Least significant difference 
« Significant at 0.05 level of prc^abillt7 
a» Si^alfleant at 0.01 level of probabilitijr 

Azqr tare aeana imderaeored ty the sane line are not significantly 
different froa each other at 0*05 level of prchabilitr* 

Legendi 
n, M and L dssMite hl|^« nediun and loir traporatnre ranges respetivo!lgr» 
h and 1 denote Idi^ and lov soil aoistare levels respectively* 
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TABLE XXm 

mraOEKCE(F TEKPESATtmE AKD SOIL MOISTORE (MT HEC08E 
MOARS IH SKAP BE&IIS 

^Ird Harwici 

AHALISIS OP VARIAIO 

Mean 
^^lioa Freedgn Squares F 
Sottree of Begreee of Obserred 

Total 23 
Replleatloa 3 3.766 
Teiqperattira 2 27.067 llt.di «# 
Koiatare 1 5.777 2.99 
Tnperatare x Helatiire 2 2.963 1.53 
Error 15 2.060 

KDLTIPLE RANGE TESIS 

86. of Means 2 3 

Xm S* Ranged fop Iwpeerttibipe at P 0«Q^ 1.53 1.65 
0,01 2.12 2.23 

GoeiMurlsoa of Heaas 
Pmeeat dry weight basis 

Teaperature lli.58 (uiedlua) 13.80(UOi) 11.08 (low) 

!• iMst 8lgnifl««nt xvngs 
# slgnlfieiDftt at 0.05 lawl of prdbabilltgr 
«» Si«nifioaat at 0.01 Xarrel <xt probttbilii^ 

Aagr tm aaaaa «ndaraoero<i ty tbo aaae Itna ara aot slgnifieantly 
differoat frat eaob other at 0*0^ Level prohabJLlitgr* 
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UBUS 2X17 

INPLUEMCH OF lEMI^TORE AND SOU. nOBTORE ON TOTIlL 
SOLIDS nr SNAP BEAS8 

Ftft Harfat 

ANALZSIS <F TABIANCE 

Source of Degrees of Mean Obserrad 

Variation Freedom Squares P 

Total 23 
BeplioatlQci 3 0.21)46 
Tbnperatnre 2 2I4.6316 109.32 an 
Hoistare 1 0.372$ 1.65 
Tejaperatare x Hoistori 2 0.361a 1.61 
Errcnr 15 0,22$3 

KJLTIFLB RANOE TESTS 

Mo, of Heaas 2 3 

L. S. RsBfls^ for tMperatisra at P 0.0? 0.511 0.537 
0.01 0.706 0.7li3 

(kn^mriam o£ Hmuui 
F«tre«at dry wight basis 

ISHVMWtsM 11.63?? (WLlfr) 9.902$ (asdlua) 8.1237 (loir) 

1. Least signifieant raaea 
» Si^aiXieaat at 0.0^ Isrsl ai iKfolMibllltgr 
«» Sigfdfiomat at 0.01 laival oS prol»abllitif 

Asgr two mass andsrseoered bp* tbs same line are not significantly 
dl£f«raat from each other at O.Q? levaX of inrobi^ilitgr* 
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ms£ xrr 

INFUnSliCE OF ISMFERATORE AHD $OIL MOXBIORS OK 
TOTiL SOLIDS BT SNAP BSABS 

380ond Htywtt 

AH&LXSIS OF VARX&HCS 

Souroe of Degrees of Mean Observed 
Varlatloa PreedOM Square F 

Total 23 
Replication 3 O.8II43 
Temperature 2 22.8U31 22.05 *» 
Moisture 1 8.72I46 8.ii2 «» 
Teaperatwpe x Moistiira 2 1.0975 1.05 
arror 15 1.0360 

MOLTIPIE ranch; AND L. S, D.2 lESTS 

No. of !leans 2 3 

L. 8. Baafs^ for tsa|wraiinIS at P o.q5 1.087 1.137 
0.01 1.501 1.573 

L. S. D« far aoistare at P 0.0$ 0.0873 
0.01 1.2093 

Coi|}«rl«oa of Ii»a»9 
Fwoimt Szx bMiiji 

n.8iSt (hlidi) 9s9137 (lair) 8.lt^89 (agdlwi) 

MoistW* 10.66 (Leir) 9^h$ (bl|^) 

SnperatuM x Moisture 

X. Least signtflosat razige 
2. Least sij^ifioant diffsrsnes 
* Slgnifiesnt at 0.05 XarvsX of prebabilitiir 
Ml Slgnifleaot at 0.01 IsvaX 0t preMabllltgr 

Any tse Mass sadtaarseegrsd Ly the sane line aro not slipalflmW 
differaiBt tram sash other at O.QI Xerel of probabllitgr. 
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imsxm 

TOTAL SOLIDS IS SHIP BE&NS 
Third Barveet 

AB&IXSZS OP VARIAHCB 

Source of Degreee «f Mean Ohawrred 
Variation l>eed<» Soaarea P 

Total 23 
Eeplleation 3 0.81)81 
Temperature 2 6.6966 10,30 #» 
Koietnre I o,85$o 1.31 
TKqperatnro x Moiatuxe 2 1.6801 2.$7 
JSXTW XJ> 0.6$27 

mnPLE fi&IRIE TESTS 

2Bo. of Kaani 3 

L* S, Buge^ for taefHuniture at P 0.0^ 0.81)28 0.881)8 
0.01 1.1676 1,2236 

Cciparisea of Hoana 

lin^porataro 12,077$ (high) 10.$112 (loo) 10,lt7$^ (vmdixm^, 
\ 

liolttttro «««««, 

Tinqporattoo x Moithia« . 

1, Least aigaifieattt range 
« Slgnifloaat at 0.0$ Levol of probahUligr 
m Sl^iiflcant at 0.01 Icffol of prohabllily 

Aay two laeaaa touleracorod hy the faae Hoe are not elgnifieantlgr 
different fr<n eaefa other at 0,Q$ level of probabUltgr. 
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TASIE xxvn 

CmMbHODSE AMD OOTSIDE, HAltCH* 1961 
(In degrees Fahrm^it) 

Date QreeidMB«ae « Otttaide 

I II ni-

1 71.8 67.9 U8.0 
2 71>h 66.2 67.0 1)6.0 
3 73.7 66.1 6U.9 51.0 
U ^.6 1k.2 70.5 65.0 
$ 76.3 75.0 72.U 67.0 
6 75.6 7lt.5 70.5 61).5 
7 71.8 72.2 67.0 60.5 
8 73.9 71.2 70.0 65.0 
9 67.5 62.3 59.0 36.0 
10 70.7 6U.2 59.3 1)1).0 
11 73.0 68.1 61.8 50.0 
12 7U.6 72.0 68.5 56,0 
13 73.9 71.7 66.9 58.0 
lU 71.0 67.2 62.k 1)9.0 
15 73.1 68.5 62.1 50.0 
16 1k.6 70.U 63.3 55.0 
17 73.8 70.0 62.7 1)9,0 
18 72.7 69.2 65.2 50.0 
19 72.6 72.2 69.2 59.0 
20 73.3 73.1i 67.5 59.5 
21 72.0 70.9 61i.5 56.0 
22 73.0 70.1 6U.5 51).o 
23 72.2 67.1 62.8 50.0 
2h 73.2 67.8 63.U 1)5.0 
2$ 78.3 71.9 66.5 55.0 

77.8 7U.7 70.0 56.0 
27 76.5 TO.b 70.5 60,0 
28 75.8 72.5 68.0 58.0 
29 78.1 72.li 68.6 66.0 
30 77.6 72.9 68.8 

31 78.0 1^.6 70.9 

QirtteiibotMM sttetlon It Hi# ttniMratare rimge 
CfeTMisboiuro •0otloa 2t Medltaa teoperatmv ranga 
QreMmhooie teetlon 3t Low tenperature range 

Ifotei 
Mean daily teaperatarea la nwniMraae derlrad by cteragliig 
lu)urly teBperatOTes* 
Mean daily teoperatarea outalde derived by creraglaf leartiWM 
and irinltwim ti^eraterea. 
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TABLE mm 

MEAN DAILT TEMPERATDRES IN DIFFEHENT SECTIONS OP IHE 
OHEESHOOSE AND OUTSIDE, APRIL AND MAT 1961 

(In degrees Fabrenhelt) 

Date Qreenhouse Ontside 
I 11 III 

50.01 7U.3 69.2 61,6 
2 7U.8 70.0 65.2 U7.0 
3 76.5 69.U 61.5 52.0 
k 75.U 69.li 62.8 ii8.0 

51.0$ 73.9 69.1 63.1 
6 73.0 69.5 6I1.I1 5U.0 
7 72.2 71.2 60.6 U7.0 
8 7U.2 73.5 63.9 U8.5 

63.2 I18.09 71.5 70.5 
10 69.5 66.9 59.0 56.0 
11 76.U 72.0 61.3 U9.0 
12 72.U 69.U 65.0 58.0 
13 66.6 65.li 59.1 1|5.0 
Hi 7I1.2 70.1i 65.3 52.0 
1? 79.3 77.0 7I1.5 65.0 
16 72.li 68.7 67.1 I18.O 

63.0 50.017' 69.3 67.7 
IB 73.0 69.0 63.0 51.0 

66.019 75.7 75.0 53.5 
20 77.0 76.2 , 70.1 59.0 
21 75.6 73.1 69.7 62.0 

22 78.U 76.5 72.5 66.0 

23 80.3 78.1 73.li 7I1.O 
75.02U 79.J» 77.5 75.5 

2$ 77.1 7U.7 72.0 
26 76*1 7U.1 68.0m 

27 m 72.2 68.9 63.0 
28 70.0 67.8 61.0m 

53,029 67.I1 61i.O 
60.0m30 69.5 6U.5 

MAT 1961 
65.0 63.0«e1 

aw 58.0 

3 65.1 56.5 
we2 65.3 
ee m 

67.0 6I».ok -

QreeaheiQM •eetioa It Rlgb tMpemtinre range 
Ortenlieiiae etetlon 2i Medina t^eretnre range 
Qremheeae eeetlem 3t Lew iMnqperatnre range 

Metet 

Hhqi dalljr tei^>erat\ires in greenhouse derlred bjr areraglag hourly
tMperatures. Mean daily teaperatures outside derlTsd by STerai^Lng 
MQclaaa and alniainB teaperatures. 



 

 

 

 

 

 

 
 

 

••v .: V- ^ s,. ^ 

.V 
■■■"f' fS"' >■■ . 

- ., ' "u - -f- ; 

'. - '9 •'- ..■ .'ji ':^- > ■ ■ 

,4 >:i-;._'.. 
• "•' •'''■'.•■■ ■ * -••. 

. ■ t- ' 

'?■ 

"4 ■ ■;■■■ 
;, -Wji 

■ ' ''^ 

■i 

-1 f-

-V'. - ■ .: 

V.' - • : 

AFRHDH C 

-y-y' .. 

. ," ) 1 • > 

;.■ ■ .< 
■ ■ /

,: ■ . ' ;W■ ■■^ 

' ■y 
'y'. ■ 

. ■ . • ^ ' « • . u- ; ' 

-Cps-r. 
V. •.'K-'; ■"■ ■" 

^ •■•- • 
•■• , ;^. , 'V' ; ii' -/ r-

.. 

■ 

/ 

■ 
• -

%:■ 
•^.4-

■ 
y • V 

■ 

■■ ; 

v;--.-
■ 

' ■ 

. ■ r 
; ■ 

. ' ' 

y ■ ■ - .■• 

■-yy; 

Vi; ' 
..;- i ■■, . 

"..y 

- . ■ ■ ■'■-■ -y'l 

;r .. 

'i ■•, 7?-

' 7^ .'. . -W-
- V 

■ ■ •y 

■■ ■;/ 

7 : :■'V7: -

ifeyyy-y ny'! yi.S' yi>y ■■ yyyy ,■y ■;■ ■ y. -yy-. y : ■ - y.;^\: 
■ y-yy ys- ■ "./•• ■ 

..'■ 'v.yyy.
^: ^ :■ ' -yy' ; ■■-

^ 

■ 

V - y-

V 'r.; . . 
• •; , • 4 r» 

;yg . . ;- , 

.- '■ ■' y< 

yVi>. y. ,y. . 

;- • 



DEKRHm&TION OP H2SX0SE SOQABS DT SN&P BEAHS 

(Adapted from the Method oi Folia Vu^) 

1« Om gruB of dry ground aoterlal is ploeed ia a 50 al« ToXuaetrie 

flask* SO percimt ethsrl alcohol Is added tip to the »ark| shaken 

and aUoMsd to stand for 2U hours* 

2. More slsohol Is added to bring up to 7011010 If aeesssaiT- wad alxed 

veil* Qae al* eaoh of aliquot is pipetted into two 100 al« beakers, 

allowed to stand and ersporate eonpletelgr so that no traees of aleohol 

reaain* 

3» TWO al. of distilled water are added and with a policeaaa the dried 

aaterial is thereughlj seraped. 16 a. of 1/12 H sulphurio sold are 

run into it fros a burette, and the aixture is allowed to stand for 

2 aimites. Then 2 al* of 10 peremt of sodlua tungstate is added, 

adxed well and allowed to stand for $ ainutes* 

k* About l/k teaspeonfttl of aetiwated ehareoal Is added, aixed well and 

allowed to stand for at least 10 ainutes* It Is then filtered 

throuf^ good quality filter paper* 

$, TWO al* of filtrate is pipetted into 2$ al* test tabes. 2 al of 

Folin*s Ckq^r "BOfsmLt are added and the test tube is put in boiling 

water bath for exaetly 8 ainutes* It is tiim eooled undar runoing 

oold water for ecraetly 2 aiiratef• 

6, TWO m* of pbo8aoljd>die acid are added end aixed well* The test tKhe 

Methods Calibrations, Bauseh and LoWb S^eetronie 20 Coloriaeter 
Catalogue No. 33-29-ltO. 
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Is again plaesd in boiling wator bath for exactly 5 adnutea* Cooling 

ia dooa aa befoira for 2 adnntea* 

7« MatiUed water ia addMl to aaka the rolraas to 25 nl.B8rlc« The 

qptioal danaitgr ia «aaat««d in a Slpeetrcole 20 Coloriaatar at 1(20 an. 

with the blaak^ adjnated for lOO per«Mmt trannaiaaUa. 

The reading la tmrrelated with eallbratlffiaa3 to ohtain pmroent 

hexoae angara on dry weight baaia. 

'- 'C; 

^The FoUn Wu bla£& la prepared by adding 16 nl. of u/l2 enlphwrla 
acid and 2 Wl. of 10 percent aodivm tangatate to 2 al. of water. 

^etiwda and Callbrati<Hui, Baeacb and Loab Spee1»>enle 20 CoXwineter 
Catalogue Sa. 35«29«1(0. 
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Mksmma of ferqiiiiass actifiti m snap asAn 

(Adi^ted from tbe netbod of Heddi et al.l) 

1, $0 grtn of KDiv beant aro paMad tlirott^ a food obofipar. 5fma of 

ooanlSBtod material ara put in a pint jar and 2U5 »1« pbfM^luita eltrata 

buffer ara addad, Tba buffar ia praparad bp oonbiniag parta of 

0.2M dlaodiiiBi bgrdrogen pbo^bata and $»8 parta of 0*1M oltrlo acid. 

pH ia adjusted to 6,$ by addition of aodiun bgrdroxida* 

t. Tba nixtura ia blended on an oatarisar f<Mr 5 ninutaa* 10 ol. of aliquot 

ara tranafarrad to a aaeoad pint jar and 2iiO al. buffar solution ara 

added. This adxtura is blaadad m an oatarisar far 3 niinitas. 

3. 1? nl. of aliquot are tranaferrad Into macro type Erelyn Itiotoelectric 

Colorinetar tabe^ to vbleh ara added 5 nl. buffar aoluti<si« 13 al. 

distilled imtar« and 1 nl. of 0.3 paroant bydrogen paroKide solution* 

li« Tba Erelyn tuba ia plaoed in a vater bath at 25^ C* and after alloaing 

the raaotion mixture to attain the tenparatura of water bath« 1 ml* of 

X paroant aleoholio solution of guaiaeol ia achlad« and the reaction ia 

allovad to proeaad for h$ aiimtaa. 

$0 Iba tuba ia then taken oat of the water bath and tte outside wiped Ulean. 

fba cpUoal danaitgr of tba solution is maaaurad in an Bvalyn PhotoalMtria 

Colorimeter at U20 mt* with the blank adjusted for 100 percent trans-

niaaicn* The blank ia lurapared under 'Uw sane Cffioditicma except that 

tba anayma extract ia boiled for 5 minutea^ ctoolsd and Mda up to erigi-

nil TflXuaa* The aeilritF ia axpraaaad aa abaotbaadgr units par gram avvle. 

R. Raddy, W. B, Easalan, and C. R. Fellers* "Parocidaaa AetiTitgr 
of J0p3j9 fiaaua." Food Ibafanelogy IF (2)t63,1950. 


