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1« Av«i*ac« modber of q;Mielea per plot not eontroUed 

Jam 20j| after treatmat iiith iqpeoifie 

rates of eartain heobleldee fall and epring 

1$^7 and 19^t respectLTsIar* Hgures repre* 

smt an areraga of 3 repXioatlons and 3 Mdl 

tijrpee ••«••••••*•*•*••*•••••••••• 18 

2* Control rating (Jaiy 195B) of plots troatod alth 

certain soil sterilisation herttieidM. Zero 

indloates no oontrdi 10^ oo^plsto oontrol of 

asflstatlon* Bfinrtiieldss sillied Wevis^ber 1957# 

Btoaab fldltr elqr« KnoxviUe^ Tenmsaes «•••*••«•# 20 

3# Control rating (JUiy 5« 1953} of eertain soil storio 

lisation lasrbieldos# Zero indicated no control} 

lOf ooaplete emtrol of -vegetatifln. Bextdcldea 

implied Nardi 15> 1958# Btoimh siltgr cl^r# 

KnoxviUe^ Taaaeseee ••••*•*••••**«••«•• 21 

U# Cmtrol rating (Jolgr 5« 1958) of certala soil steriliBatioa 
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lo«Bji Knoxv-lUe^ Tomiaaeaa «••••••••*.•«••• 2$ 

6* Cmtarol rating (Ja3jr $, 19$S) ot eat^ala aodl 

otarlUaatioa hazbieldaa* Zioro indloatoa no 

oontroli XOf oenplato oontrol of Yogotatioa* 

Bozt>iGl4M appliad Wofartiag 5*1^* lodbort 

lino aaattr leon^ KuacriX2o« Snmosaao «••••••••«« 2k 

7« Control rating (Jdly $» 1958) of eortain aoAX 

atorillsaticai hox^ieidaa* Zero indi<»iteo no 

oontroli 10^ ooaplato aontr^ of Togotation* 

Hoxtieldoa applied Mardlt 15« 2958« VoalMnrt 
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22* Fhotogreph (October 28,1958) of Heabert fine eaa^f 

leea toil treated eith the high rete of SodSm * » « • Ifi 
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flams mos 

Ibotogri^ (October 28jt IS^) of plots troatod sith 

Monmi at th» fals^ rate* Area to ri#tt of WHricer 

la oatelde the plot area* Control rearoltad trm 

lateral noronrat of the herbicide* Stoiieh eiltgr 

2km 

eliqrt elope* Plot wee treated March 15* 1^ 

PlMtogrei^ <a Ogden sqrbeane aiid HartdLa wile aa 

legoe and grass indLeators of pereAetenee or 

leaohlng (Jolj 15* 1956)* Separate emplee froi 

• * • « • h/t 

5 depths represent IndlTLdnal plots idiicdi had been 

^ated with 5 different hezbieidss at the hlih 

irate* Plsnte in all 'toeatsMnts appeared maMl* 

Plots wure treated Moveeber 5* ̂ 57|saaples 

wsr* IMdeeit Ma^ 20* and seeded Ma^ 25* 1958 



OBAPTiiS 

XHTBQDErCncai 

VmmIv aad bfaidi growing m Ind used for indiuitrial porpoaes csaosa 

ineoarantanM^ corMta « safalgr huuufdg and watf be injnrloae to health* 

If theae eoald be eentroUed for eeviral yeera lagr aaldng one appXleaUoii 

of a hexi>lelde» nlllicme of doUare of Xtbor and naehiaerr ̂ xpmm ocnOd 

be aaved annually* la additloB^ there wuld be Mudi help la redaci.ng 

aUergiea mi other ailaenta that afifeet tt« health and aafOty of oar 

pepulatloa* 

Ifeibicidea for controlling vegetatloa are findlne vide xm ty 

laUroada on readnay aad ballast* Som railroada have apm% as mch 

as I200.00 per acre for hesbioldas in aviteiqrards eaSh yaar* Other 

areas of eartenalra use Include utility aubatatifloai petrtdew tank faxes^ 

industrial plant araaSf atoraga areaa^ tnwtnals* Isnber yards« parking 

sreasjy readsidas^ highsay gaard-raila^ fanea lines* pipe lines* airport 

ruMViya* and other non-crc^ areas* 

Although wany «atif4ala are on the naxfcet* little reeeeroli has 

been ocndactad to dataraina the residual affeots of aterilaata* Huoh 

of the dbeerretionel work to date hae been en ooerae textured aodls and 

in azees of low rainfall* Thde study vas initiated to deteraine the 

effeetivaaMM of vagatatioa eontrol by different herbioldal mtariala 

used et seleetad rates and tiaee of application on aoila of oontraating 

pnqpertiee undar the elieatic oonditlona found in Seat 

https://redaci.ng


cmFsm u 

mwiOF umuam 

Graft* and Rarwgr (8) daaail'ba tanui eoMMoSy uaad idian dealing 

«il3i SOU atarlliiitat "Soil atezlllsatioi^ daaaataa trwt&ng Gia aoil 

vlth 4!dienleala to audca it «ni|Hri for pXaat grovth* "BoadLdoal 

affeot** iadieataa the langth of tiaa a ohoalcal allX parslat In the toll 

and ereat* the desired results* "t«porax7 soil stsrilaat" dssifoatss 

sffsot for less than one ywtr$ "pemBusit soil stsrHant* for sort tbsa 

(as fwv* 

Slstacgr 

t 

Cheodeals hare been need for eeatories to control seeds (23)• 

Salt* ashes* «ad rarious industrial bj-^products hare been applied to 

roadsidssi fsase ro«S| patlnncn'f oad areas of fields infested slth 

acodoiis seeds to rid th«a of regstatica* Little aoisatifie pregrsn 

sas wide sntil the lattsr psrt of the nlnstssnth senteiy* bleats nd 

Ortoa (13) in 1895^ ssnated iim aas of erude sarbolis acd-d to arssnits 

of soda* a siactar* of shite arsenie and sal soda* Hs rsasonad that Um 

fomsr* though a rexy poserfol and qpiiok aeting herbidda did not eadorsi 

as les« as the latter* 

iahlsnder (2)in 1928 reported ths uss of sodlna dilorats^i KsCK^I 

fstisidhni ehlerats« KQO^} itedliai tblegrmstsy KsGlId} sodlw sarsoSds^ 
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MiMai «bA ■edUUni idnNKiit«f KaKiiOj* He stated that tha affectlTtaefMi of 

cfaloratea on peramilala vaa doe to rapid panetratMm threat^ the sell 

and slos dss«e|H»lti<«i» ensKdilly at Im toiqievotsvM* Giofts (6) 

eee^Mored sevesal soil starilaats on a ooet basis and found trivalsnt 

arsenie to be the fsMibls ehewloal for soil sterLliaatian* Bkten* 

sioa of its use has sines been iaqpaired bsssase of the ^reat potentlaX 

loM das to assnalisa toadLdty* 

^cs 1937f oith the dUeovesy of pheno^raeetie aeddf vsseavtiisss 

bass bssa txylng to find ant the sffsets of tunbieidss en the soil in 

additioa to thslr dslstsrioos effects en weds* Mash rsmardi on 

aresldaal sffset has oonosrosd the sabstitoted phwaosyaoetlc aoid sntwiale 

end enrtMBMtes need for pre* and poetmeBeinetica oontrel of eeeke in orope* 

fids infoKHatlon has bs«i sasnaaplsed tgr Mberts (2lt}« Tbsss nstsrialSf 

ibaa spi^lisd at the proper rate^ hill geminating vsed seeds bat do not 

I,lugs scaw oxep plants* 

Ths 4|aestloo raised ess shettm these hozbicidee build up a 

resldoe in tha toil* Raid (21) reported no long-tine denege to eoil 

fron nee of orgMsio haiblcides* Herneadet md Warren (11) found that 

fnetori affeeting liioebial aotinty detegndned to a Ikheo degme the 

length of tine f^Mlichloitgjhmasyneetie aeid pereieted in tlie soil* Aa 

ineveeee in eoil tenpemtare ehortened the period of ineetlvntlont as 

inoreaae in noleturo in en air dir soil had tte eana affaet* la eterl* 

Used acdet soil eas still toode at the end of 12 WMks of stcarage 

in the greentaoueei hoMever^ in uasterilised eoiljp 2,1^ sae inaetivated 

at tha end of h eeahi* 
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Mmv otpdinarlljr vamd at pra- aad poat-ewgeaee iwtM 

ttat wmtaroHlng aaadto ia aropa aara ummI toda/ for IndastriaX purpoass at 

IdgiiMP rataa agalnat awraial, aai parenoial bxDadXaaf aaada and gmsaaa on 

aoeaigricaltural land* 

Tha X9$7 aaaocm eooplatad a total of 18 yoaw of xotoivdt tgr^ 

RailroadR aa tha aoatrol of aogatlatlai* Thia aork vapmaaotod aora than 

l^jpOOO indlaidaal taato of hextxleldtai^ oo«M,natdaMi of hoxtdoldMiji and of 

rataa and dataa of appUcattoa wdar a idbdo awriatgr of ooil» ballastt 

cllmatto aad inagotatioaal eoadlticmo* 

Parria (20) raportad no aingla chaiaical avallablo that would 

aooaonieally coatr^ all plant opaodas fooad *Fr^iiP tha auBT rarlad 

oomUtloxui ̂ Uurottgheot tha Unitad Statao* fltoeevar, ha iadloatad tha 

pooslhllLtgr of radacing oooto hjr foUoiilng a pvoparlx loa9«ti(ni 

ooad contarol pragr»a» 

la Zoaan oooaoaal ooatrol mo obtalaod bgr tho uao of a nuabav of 

aatoriala^ hot oortain chaaical eoahtaationa provldad tha aoot affaotiwa 

raoolta* Parria (20) fawoxod tha uao of oedl atorllaat aatmdala 

fdllomd in oaoeoodlag yoaaa with haiticldil olla* and aUtad that tho 

uao of oartaia soil ataxilnat choaloala ca moll amaa of partlocitar 

pMndatiat pomilals rooultad da a aubotoatial malng* la Tlorldaa a 

adxtoa of a ojritoMie gmaa haxblolda aad a rbUtlwalT- inaoluabla soil 

atarUaat oontrollod aoat mtiva wagotatiaa for at loaat cno growixig 

oaaacn* Moatana raaults showed hattwr control froa fall than froa tjwdag 

application of aoU atarilaat timtleala* With tha control of pemmliOL 

gmuMaaa Canada thlatla (Cirdum aiwrnaa)* haoaaa a soricna prdltaa SfldX 
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•IsdUmi tyrp* aaterialB app««red and good for on3ar m§ mum 

m BezwuU^praso (Caroodcaa dactylop)# in Hfarth Gorolinn« 

at!?, of these wem e»^irioal s'teidiss* Gertsia trostmsits WHU 

i^^plied to plots sad s tsbolatiaa of apeciss not oontroUsd sss oads (22)« 

AMstcom AffscMag Bsiddiisl Oeottroa. 

ftssssr^ieini agrse diet mtsrsX fsetors sfftet ths {MRnKLstsacHi and 

mamumt of baghtdLdeo in ths soil (8^ 11« 23» 8lt)» fhsss fsetors 

oeeanHag to Bohbias st sl« (23) and oxplsissd tgr Crafts and HKPWgr (8) 

aoal Bobsirts (2b) dsteznine the usefulness of a paartlcalar chaacLoCLi 

1, lahsroat toaicitgr* Bds is ths nature and arrangswmt of 

atoMS and aaftMoIss in sono chsadLcals that aaks than toxltt 

to plants* Applloation rate and fomolaticKi art la^psaptant* 

2« Absoovtlaa* 8iwi ahesicala adhats to ths aarfMS o£ soil 

eoUolds man than othsrs* 1has« in sliqr soils thsgr Mgr bs 

so tightljr hold Igr tfas soil psrtides that thtff srs net 

asailabls to ths plant roots stsa thoni^ th^ ars presrat 

in ths soil in rslatLrsOijr largs SBosnts* Orgsnle nattsr 

sljn has an Inflnsnoe* 

I* Deoosgx^dtlon. Cheeioala hraak dosn in soils at dlffsmit 

ratea* Factors affecting haotnrlal aotioa ars of ataest 

iaportanos* 

b* IsadtKing* Chnaloals used as soil sterllants diffsr in 

seababllity and in ths sssw nlth shLeh thqr sm»vs* ScdJL 

toKtars sod straotors affect ihs rate of rsrtlcal and 
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Xataivl mifiMMmt of mUar it* 

$• Soil eoMpcMtit&oa* fSRrtllltisrji tali ocntontin aadl 

aUcBllnitar of toila all affoet tbo tosdoltgr tatA paraslitWMi 

of a soil atazllaat* 

6m ^eias tolaranea* liaad apaelas vaiy vldolsr in thaiv 

iidMoant tolerance of <^amicala* 

Rill at al* (12) eaatiiiiia tha liatt 

7* I*lqnid.eal rmoaml of tha dtaartoal Igr alndblefir or ohealoal 

decoaqjoaitton hgr axpoaora to ultra-.'violot Ught in arid 

araaa aaah aa are found in parta of tha aaataaa Thdtad Stataa 

#Msi tha c^loal ia appllad and wwialna en tha a<^ aarfaaa* 

iamaX raaaarah imrfEnra baliava that no one of tha afaa<a wntdLenad 

faatcara datandnaa dia naafnlnaaa af a aeil atarllaat for -vagatatian control 

1?« 2$)m Rather tha int^np^aj of tha aavaral faetora detexnlnn idiathar 

a giraa oheaical aiu. kill diallow or daap rooted aaade, tdiathar it ha 

t«|iwra»y or ralatiTaljr paiMBont and to a large dagraa her oooh niU ha 

l«M|(drad to give aatlafaatcnr raaolta* To give aooaaaafal aentpol of 

peramdal irefatation a harhioida Muit ha diatrihatad In tha aeil lihara 

tiM raata ara iaaatad and at the tina tiiaai raafM are aatira* It mat 

ha pranmt ia a lethal caicentratlon for a period long enou^ to pomit 

anon^ abaorption hf thia roeta for kLUSng* 



Hatleewrth «tt HitMltlji XtaeA 

OntfUi mA Hyitar (9) I'laxaytgd that ataM horat** tint tmii prtanmwt 

mA tim dat«rr«nt|^ thigr ham advaatagav orrar avmalo or aodim chlorata* 

faythaiwwra Xov aalaibjUULtgr hlnlii tood.#ltgr at Ixnt oonoaatiiitdUifui to oom 

{Qjnto fodaoa i»rabid>illt3r of yalafootatiaa hr ooodllngo* Onfto and Qmut 

(7) agreodf hoif«ver« (hrafta and lU^mor (9) statad that b«rat»s aro not 

rotalned acainat ttaa leaching poMor of noving mttor to the aaao extant aa 

wanie* Stoaa mad Stahlor (SS) tndlaatad that a voiit of boreii tetoaddo 

S« a^ui'Mljat to a Uka unit of aodlati iddLoorata aa a plant toodoant* 

Gvafta and Hgwm (9)aonld oonfiDa the «oo of borataa to ooaroo aodii. 

and gravtiJjr araaa ahare ralnfaUl asBaoada 10 ^*»T*nr aaoasUy to fi^iaiff 

the le&ohing of the aatarial into the root aona* 

Moafflpon 

Aooording to Looatalot at al* (1$) aapazdaenta in Poarto Sicto have 

ahoan 3-^p''<hlorophenyl)«l,l-di«ethyl vetaa to ba potent^ non-eelectlTa and 

aapahla af eootarolling neat aaada aben applied at ralatlTaly low rates* 

liaise (31) TCftortad that ahan noanron aaa i^qpliad at tha rate of 60 poiinda 

par aara to aoil in Texas aagatatlm aaa oontrollad for 3 to $ yaara* 

Other raaaardiara haaa found aaxrlng raaalta. it soil starlliaation 

rataif OaalalaQQ in Florida (10)^ stated that 50 poanda par acre of neaaron 

mm disaipatod aaffiedantljr in 2li nontha to allov oarljr ragotatlvo growth 

of naaqp hoana and aaaat com in a amd^ oliqr lean* Andraas and KLdharda 

(1)found ttmt paonda ef nennron wma naadad to give 705 eootapol of 
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HWktir 1o(f thi tnd of tho saccad yoor in T«nziBtaM* 

tJpfihoreh oimI Plorco (29)in•girwMahiiaM fmaid mmum 

ma Uaahad raadO^ trm Inland «oil niian proowxt in mIX otsriXint 

«niiUtlM, Thiqr found tliot 12 inehos of sianlntod ndnfiOlf i^jpliod S» 

8 intamnents at intartaHs^ Xouditd 89H of a bO-pooad pact amm 

appUmUm UHm 2inohoo tnd $1$ boXoo 2Jli tnolioa* 

Diffaranoaa In findings aftor o aliidlar oacpexinont vsra reported 

Isgr looataloi at al* oho indLooted tbat amanraa at 80 ponada par 

aan failed to leach begrond Uta l$JLaah aaH dapt^* 

Othar faatcan eatudng daaoapaaltlea of mnnron mm xaportad tgr 

Lanalalat at al (15) and TJpafaareb and Fimtta OO}* Qp^BUMh and Fiam 

(30) laiMarlad iiuit greater aoil tonperatoresf above to omaed 

leaa leachlngt An ineareaae of <»^Hale natter froa 0*87 to l«y»)( anaaad 

an inereaaa from 35 to 9$% in tlw mount of nonurcn retained i^fainat 

lea<diing« Looatalot at al* (15) raparted tiiat faatara gwanraUy faroving 

•eU niaroblal action earned alao to favor djlaappearanee of nonnran frm 

tiie eoil* Momrcn peraiated Icsiier at 10^ 0 than at ram taa^peratara. 

Hemm peraiated longer in air day araU than in eoil with a nadim or 

aa^nnated noiatore level* Sandr aoil retained the toaicitr longer thm 

did aeila mltb a hli^her cley ecntent* ToxidLty peralsted lemgar at the 

higher rate of applieatim* 

Seadder (26) osperinented elth 2Hahloro4t«6<4)i8(etlylaidAo)«^ 

txiasine peraietenoe in teo eentral Florida aoiXa* IRiirtijMMi paanda 
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pm «»•iMMipeanttd into tte Mil iMted 1rMr on poat» otmtlac 

■fBWrti tlw Moood npxing. All indudiag iim sansitlvn 

turnips and Icttaoa grow on th« plots 11/2 jraara following the initial 
aj^licatioa* 

Sodlan caorata 

Uelsa (31) raportONl tlmt an ai^licatlon of tbia nalmrial at Om 

rota of 800 poo&da par acra ataxiliaad soil for 3 ta 5 jraara in fmaa* 

Crafta ($) atatad that daap rootad pwranniala ooold ba klllad aiidiar tgr 

irapld abaorptloa and traaalocatlon of chlorates within tha plant fren 

foliaga application or hjr idMMrptlcn froa tha soil bj tha roota, and 

both aatiena epwratiag gtwiltanacmal/ «ara nora affaetlTa Ihaa 

altiwr alona. Wilaoa at al« (33) agfaad tdth tida aUtanant* AahLaidar 

(2) raportad that chlorata alfaotiMnaaa vaa dM to rapid panatratLon 

into the aeil and alow daeoKpoaltioay ai^paeialljr at lav tanperaturaa* 

Crafta ($} raportad that prepar rartioal laaddng and diatribation of 

ohlarata within Ilia aeil via aaaantial to maaaaa with tha soil traataaat 

nathed* but that laaehing atavlUaad araaa vlth 36 in^a af irrigation 
water raturned the area to erop uaa within ana aaaaon. Itaohar (16) 

mntioaad thla mthod of aontrolUng paraonlal vaoda aa tea ndpaaalva ta 

ba Msployad on large areas* 

y 0 A 

Thia oaterial has bean studied mm for weed control in crop 

inrodaotlon than at a soil atarilant (3» IB)* Abiorpti(» by nndar«» 

groond parts was aatablii^ad by Barrona and HoBBar (3) aa being tha 
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ptimtT svwuBW of ontxy Igr trichlorooootio aeid for ilioat «ad acgftituoBm 

Ti» aaterlAl had a graator effect en sreaeet low in caxfiofagNfarete reaerfo 

Hum ipraaaea higjjer in atored eartoeflbgrdratea* A. wide warlati<n in iim 

t^bspmoe of erop plmta waa faogad* Bloacfa and FUlta (k)fovnd that 

TGI gave aelectlve control of armaal graaaea wil^ont erq> injury <ai Itart 

CoUina loaa» and nan«aelective phgrtotcadcitr at the sane xate on 

falantiJia loaay fine aand and Teny ailtj olagr loaa« The latter aoila 

ware lev in organic matter and fertililgr whereaa the feraar aoil waa 

hl|^ la earganie matter» nitrate md phoaphate* 

Owena (16) reported that withont tillage^ aodiwa TCI at the rate 

of 100 poonda ef fonmlatiaa per acre and up waa effactLve la eradlaatdng 

oentdpeda graaa in Hortfaweat Florida* The berbidda at $0 pocmds and 7$ 

poaada per acre Wlthoat tillage reduced the atand of oantipada graaa hgr 

$0 to 7$%0 bat the raaeining gproata wagulfed tha watlre araa. Oacaa* 

poaltlA of ika aatorial allowad tha aiwa to ba aaadad to bahla graaa 

(laapalaa notataa)* X 1/2 wontha aftar treatwnt* 

CciBldnationa ]cap Hixtorea 

Parria and Bodgara (19) ciiaerved $0 hexhieldal ̂ reatnanta for 

aantroUiag weada on railroad rlfllit*of«wiQr in Pl<»!lda* k wladmra ef 

V3k and aodiwa ohlnrate at the rata of liO to 80 peeada par aera« rapaatad 

at dO^dagr intarvala^ providad tha noat affoctiTe ecntrol in all growth 

atagaa* Oanaxmllyf better reapcmae waa obtained Wtien ihm treatmenta 

ware applied daring the doawont •eaeon end early plant growth atago 

with little difference oheervwd between the Umucf and Kerch appli* 

cation* 4 ooaidiiatlfin of mUt-aedlwn «^larata«eionnraa at ratdi 
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!jO-0O-2O, 80-80-10 «id 80-160-10 •ffeotirely contoolled wB«d8 thxoxti^oat 

1li« sMson la all dataa af «^lieatl(»« 

Crafts and (Haax^(7)fmtnd that a borax-chlorate coabittatLoa fsi* 

soil sterilizatLoa had ssvwrsl advsntwi* 2a additloa to hsiag prseU-

oallj non-paisonoua the borax reduced the fire faasard to a lev level aad 

probabilltf of reinfeetat&<m seedliags* Antagonistie reaetlQaas 

between the two aaterials were reported to have been reduced to a slnlrw 

bf asing the lowest effeetlve dosage of chlorato wad adding onoagh bossat 

to oQwploto tho dostruetlcm of the rogetatlQa. 

StcsMi and Balpo (27) stated tlyit oomlative offoota eoneorning 

ecnbinations of natsrials eodld bs oonsidorod bjr sane Isvostlgators as 

dWBonstratlng a^aergiatio action* Be vroold eonsider the additional 

Inorwsant in herbioidal effectirsasiw of tho eowploar as rssalting firas 

liMi blostatis aotivltsr of the bwnts additloa to tho oonplox* 
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mmokLa,mssbqqssm sQuuMEff 

Field Procedure 

thie etadir wm dhwdEned to ftod^f the ofAietivioMi of eefOtotiQii 

control by flee oeloeted eodl ateriXente uaed at eelected retes^ applied 

in tlw foil and oprii^f on oollo of oontraatlng physloal paraportleo. 

These aateriels wre ai^lled to three different aoil typeai 

Etoeeh ailtgr eiey# TelHeo lean and Heebert fine muuSy loen^ tn order to 

datitediie dlfferooeei in eegetntlon oeotrol hgr reaidnel offMt of the 

hoct&eideo ea iaflnonoed ty aoilo of differeait teactnreji buUc dandtgr# 

end eteHebla enter etomffo e^poeity* ^olX ena eithin n jMslli 

mdiaa of the Twaneaaee Agrioultoml seperinent StetLfn nt KacacviUa* 

Rene of the nreno Mleeted had hean eoltdfatad for at laaat 5 yeera« aad 

all vaera haaeily infaatad eith anrraal and paraaadal gramMHi and broadlief 

■peoiaa* 

The doninatlng n^tntUn en ttenah ailty elay eaa breawdga 

(Aodropoeen einelnletta). and croerObeard (Verhaeiaa ap»)» Broeneadeay 
Barandagreaa (Oyaodon daetarlon)* aarlcHM iMpadeaa (Leapedaaa eMnenta)^ 
and oonawn blaekbany (Rhaa alleghenienla) eere deadnant on IteUloo 

leen* Kantnidqr blaagraaa (Poa pmtwaela). gdldenred (Solidago 

•nrieea Xsnpadaaa^ and tall rad»to|> (Triodln flam) ewra donSnant en 

idia Radbart fina aaady loan* 

Prior to the application of hortloidoo a botanical aormy ena 

nado of aach area to identify and roecaed tba apeeiaa preaent* l%n 
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«tl«et«d arMs wm mowad and tha vaeds rakad and ranovad in SaplaaiNv 

of X$57 to faellltata aijpXicatlaa of Uta aiMaicala. 

W.T8 aoll itaxdlanta vare i^pliad^ at three different rateei, at 

ahoan In table 1« ChMilcals aere chosen to repreaentt !• a oonmsrlcal 

Klactarei 2* a sobatltatad ureai 3* a txlaoinaf it« aodlnn chlcrata} aadf 

5* aodtna TG4, The alddle rate of eai^ ttez<bioide need nee the i^ppvoas* 

Saate rate recomeended \)j the aannfaetarer* The leiaur rate wui 3/5 to 

3/2 late and^hli^ier rate eat 3/3 to 3/2 niao* 

k randoalaed blaok design alth apHt plots r^Heatad three tiaea 

was used on each soli tfpo* Plots sere 10feet tgr 10 feet in slse and 

sere split Into sab*plott $ feet tgr 10feat f«r ftll and spring 

eationa* An 18-dncii berdnr saa l^t batsean pleta* Allsgra 5 fast slds 

separated eecdi mage of treatsMsate peanlttlng an enCUiatlon of lateral 

»• 

Materials applied sere flrat adansl slth 3 galloas of sater so as 

to foam a alttrrjr. To Instnre snlfomltsr in dlstribatien of ihs hexbidde 

3/3 of tho total aawnt sas applied to the plot aree In oaeh of 3 

aaeeesalve applioatioiis* The fell ̂ ppHoetLon sea aade Morewber 1^« 

«id the marlng a^pUeatiea March X5« 1956* The foHcra&iif Migr^ 

Attgasty end October plots sere rated slstta3l9r aoeording to the di^pme of 

rsgetation oentreX* A wale of0 to 10« nslng 0 for no mmkaeolf and 10 

for eonqplote kl31« as described \jy Milliard (32)sea uasd# 

In 19!$&9 a second botanical surmjr sas aads to Idantliy axul 

raeerd the speoiee that sere not controlled by the several treataaeats* 
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TMbla ma mtM of •pplieatloa« 

iiaiio jja 
Bnlxloldo 

«ChlorM« •/ Z320 

Konmn 50 
.,v - 75 •- •. f ■• t 

100 

SSmmBLqo 1^ 10 
20 
ho 

"AtUeldo" S/ 
■ . ' iiJ 

600 
1600 
2^ 

SodlniTCII^ 75 
125 •■' i' 

175 
Otttxoated Choole 

S/cSff (ChXor«ft)| sodim ehl(»rat« (hO$)0 aedliai arartaboirate (^%)m
ma mmurm (1«25^), 5»(iMdaoi«plw^X).l^X-<ilmlili/3im« 

i/$0!t wttaibl* poMdar* 
S/^SedLtn $&$» 

—t- ' 
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Bftih otiEUnradt md blade «ad vhita photogirai^ mem aada to provldo a 

pasMiMmt roeord of tbo dogreo of control. 

Laboratory Bloaaaagr 

A laboratory bioassay wo eondactod in ca>dsr to detezmina tho 

readdaal effect of the herbicides. In Hiyt folloving the aj^lioatian 

of chemieals^ soil seaples sere collected tern eadi of the plots shich 

had bean treated vith the heaviest rate of eadi chanical in fixe fall and 

froB untreated adjacent areas, fire cores abont 7/8 inches in disastsr 

sere tdcen fron each plot sitii a soil sanpling tdbo to dopths of0 to 2^ 

It to 6|8 to lOji 12 to Ibj^ and ̂ to 30 inches, Ths cere sections of a 

given depth of three i^lications of eadi tzeatnmxt aa eadi soil typo 

sero cospositsd in the field and placed in qaart ice orenn cartons. 

Samples sera isnoved to the greenhonae sithin 3 hoars and thoroiij^h3/ 

adaid, lasis#i sell sas trensfsrred froa sadi sa^>le to nearly flU a 1/2* 

idnt ice creen cap. Indicator erope« a grass and a legoeai sere aonn in 

each cap, their gemination and growth providing a measure of residual 

effect of the herbicide in the soil. 

Because of their large seed sise and vigorous gemination, Ogden 

(Olyctne nax) end Martin milo (Sorghqn volgare) sere sdeeted as 

ewudtive legons and graas indicators, TSn seeds of each sare planted In 

sadi cop and eovered sit^ 2 tahLeiqxoons soil froa the orl^nal sasple, 

A filter paper cover prevented disturbance of the eoil by satering, 

Soffidant distilled sater sas added fron a polyethylnae sater jar to 

keep the eeil near field eapaeity, A hole in l^e botton of the cig> ms 



u 

«a «14 to MimtlaQ. Tlw et^ were p3it<Msd in a growth Shadier having an 

•weraga 4agr tnq^aratore of 7l^ F,,, xeCUtlwa taaddltgr of $2%, end a^ 

langHt of 16 hoarij^ liie^t being {oowidNi iacKwiaaeeat and cooliMta 

flnoreaaant lighta* The nL^ttmptambm did not davlata i^gtreeUbSl/ 

tjpm tlie da^ teaperatore beoauae of antonatleall;^ oontroliad eleetKio 

heatere* Sweplea were watered each der end at the end of 10 dagrv a 

•tnod eoont wee sade* At the teid of $ weeke^ ratSnge and {duatogrepha 

were ante of ihe total grewttu 
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VUIA Umltt 

Jk botaoEiioal martyr m» sad* in fall of I9S7 to UbmMif nod 

9»oord tho gprnxkm prmmt an tmek of ttw throo ooil tgrpoo to bo trootodf 

a rtpatt la {Hrooontod in Appwdix A« fho aoolotaaoo and eoonool of Hp* 

d* K» lhadonroody Aosoeiato AgronondLst* nxdrorsitgr of AnneoooOf ia 

gaatofully sdmoitiadead for idantiiyiag naof ̂ pooim* 

KaflroHaaattal faetiuni ova knoon to InflnaBoa tbo paaaiataafla of 

li«rt>ictldaa in aoila* tiMKrofoaOji yalnfall atUH tfla|)omtox« data frOR 'tiba 

fonnaaaea AgrioxLtorol SaqtoidaMat Statioa flbpaaaboaaa nhlcii aaa Xooatad 

apforaedaataijr o«itx«12jr aaong tvoatod aroma aro glron in A^qpondlxoa 

B and ro^poetlToijr* 

Soil atorlliaatlon baat^oddoa mro api^iod to tho falX taoatod 

plota OB BOfaaftwr 5« I9$7p and apordnc taoaioai'ita aaro nado Skmb 15* 195B« 

flgBoro X ahona tbo svaraeo aadbor of apaoloa on oadi phot idMB tin 

tabdiatloii of Rpooioa not oontvOlXfld mm nado* QanoralXr tho haaldeidMi 

in doereaalng ordaor of offooti'maowi of Tagatation controX during ttio 

tUao atodiod war* "ChXeroa*^ mxairon^ aleaaln*, "AtXaoido*^ and TCAg 

iwapoetiwaly* ^tldn 10 40f0 aftor troataoat all rataa of aXX harbleidoa 

bad kiUod tho wagatatlMi at oaah plot« "GhXaroa* gavo inoodlato control 

of IwpoodXoaf planta —>0 graaaoa* did *^ot 

giro aa roisdd kiXX aa did "(Mnroo^ bat ita daXayod actLoa mm aa offaoHwo* 

MoDuroEi laiXodi howavnr^ to oontr^ Baraudagraaa* Slnaalno gavo oontrol of 
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X8 
Average number of different 
species per plot 
18 

17 treated Nov. 5, 1957 

Q treated March 15, 1958 
16 

L low rate of appl. 

M medium rate 
15 

H high rate 

14 

13 

12 

11 

10 

L M L M H L M H L M H 

Chlorea Monuron Simazine Atlacide Sodium TCA 

Figure l-~Average number of species per plot not controlled June 20, 1958, 
after treatment with specific rates of certain herbicides fall and 
spring 1957 and 1958, respectively. Figures represent an average of 3 
replications and 3 soil types. 
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k§ tmt M total Togfttatim cantarol W aoU atarilmta aaA paraia* 

of tha hext>ieid«B« none mted hl^* Svaa tha hl|^ ntt«» lAitii 

OiMNftldsA Kora than tba rato znoaewwadiBd tgr the neimfaetarer* failed to 

ooatrhlan vegatatiaii for «• nodi mt1 yoar* 

la 1958# o oaowid ooiw ma nada of aa^ plot, nad a t^fo* 

latlen ma nada of tha apaaiaa not eoatrollad tgr mail trmtmnt* Tha 

roaulta am foimd ia Appendix 0» Sena i^eiaa of rnada and graaaaa mm 

not killad tgr certain chaad eala ragardlaM of rate uaad* la other eaaeo 

fedihor rataa of eartaia hoctioidMi gam hottar control than lower amcnata 

of tha aana or other natoriala* 

Hartdfiddaa that are »o3Nblt «« noat often aloiagr laadiad, 

eapeeianar if applied at a haaiir ««ta* Thair imnlaing en^mdl 

mrfaoe for a long period of tkm kLlxma for at least partial renoml h|f 

tha latmal aovmant of amfaaa mtor# Figam 23 show* tha Intaral 

agfenent of wnwrm fwn a i^at trmted at tha haavjr rate# Thin pietora 

ahom tha noat lataral nomneot of anjr ef tha mtariala mad in thia 

tetnltg 

A lahomtoxsr hiouaar ma oondootad in order to datozwdna tha 

of tha ̂ HBtdeidaa at different aoil dapttn. In Ha^, 

fcllaHdag tha applioatioa of ebanieala, aoil aneplaa ware takenf^ 

Plata trmtad tha pravlam Ihli at tha hi|^ rate end trm untraatad 

adjaeant araaa. Plaala awa grown in pata fUled aith ttwat aoil arapSaa, 

08 doaoxibod in l^o pmdooa dnpter* A photograph of indioater plsata 
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greniiag la treatad and untareated aoil i« shoMu in figura 2lt» tha plants 

aboaad iqpqpaQrant aeamal growth, Thare ama no aaaaarable raaidaal toodGitar 

ranraalsd \iff this tadmlqua. 
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been treated with $ different hermeidas at the hi^ rate* Plants 
in all treatments appeared noraal* Plots ware treated Norcmber S$ 
19$7$ samples liare taken Magr POj, and seeded Kagr 25j) 19^* 



CHmSST 

i3isajssioii OF masum 

More jj^ortaat "Sian the degree of control of eitlMHr hroedleef 

pleats cv greeeos ie ehethor e soil eterUjnt vlU gl've effeetliw control 

of all vegetetioa long eaciieh to be inrofltable. The longer e herbiddo 

contarale eegetetion^ the more valiiablje it beceaMo, If ooU eterilantfl 

are to be profitable, reddaal control for a nadNir of yeara is 

deairable. This vooM saea the anaoal cost d Uibor and sqaiiaMnt. 

In arid areas each as are found in parts of aestem United States, 

soil stsrilant herbicides do not become inaetirated for several years• 

mess (31) rsportsd that sithsr memiroa applied at 60 poonda par acre or 

sodioB ohXorati applied at 800 pcendai par mam aoold persist for 3 to 5 

yssrs ia Teaas* 

It sows evidont that eartain faetora aa soggaatad bF aararal 

research workere (8, U,23) «« rei^onsible for the rate of decn^ow 

sltiem of Iwrbicides in the soil. Feriuq»8 nierobial aetivilr as 

inflnsnesd by tenpsratars and noistora plsya the more important part in 

deconpositiim* Other factors mdti as soil fertilitgr, soil type, soil 

ergsnio matter content, and aoil pBl aa revieead by ftaharts(^)could 

affaet tha rata of inaotlvatiQii, Or it may ba that diffaraneaa in 

Buitecrials allov for physical ramoval of part of tha dhaaiod. by min^lov 

or Inactiwtion by nltra»Tiolet lifdi't aa soggeated by HiH at al* (12)• 

Parhaps aoaa of thaae faetora have greater influenee on daoonpoaitlon of 

hscbisLdee, or meybe there is an interaction of the several factom idii^ 



U6 

dttMnSa* iih«th«r « gtvea dMsieal idll Idll shallcm oar d«op rooted ve«3«, 

vtetiwr it Kill be toaipeirezy «»■ reletivea^f pexMment and the rate re<piired 

to glre MldJrir«etQ«y reaulte* 

Za this expezinBiitf neMmroB ww applied at the lhate 1U)0 

pounds per acre end sodium chlorate at the hi^ rate of 21)00 pcemdi pev 

aore. Neither eon1»rolled broadleaf aantd grass annuals end perenniels for 

as long as 1 jrsar. It ass aspectsd that other herbicldss used at the 

hi|^ rate in this esperia«Bt would hate pendsted end prevw&ted reeurrenee 

of growth* but all ragetation was not ooatreUad. 

Qanerally* time of application ehowed little effeet as perteiaa ts 

residual control sines all mterials lasted less then 1 7ear« Nndsr the 

adverse elimetie conditioaa found in East Itemessee* tins of application 

eould be important for Masonal control or for a epedfic purpose if vsemA 

on a taet>orax7 soil eterllisation basis* INrris (20) found bettor control 

from fill ̂ licatiotts then from ipring implications In Mcntsas* In that 

arid area it sassui reasonable* 

fhs oaljr diffsreneo in toadeit^ as affected by soil tfpe Id this 

eomssimsnt was chserved on Neubert fine sendr loen* the coarsest textured 

soil of ^e three tested. The fall treated plots showed Isee control of 

vegetetlon than eoy of the other treatnents. Several researdi voricers 

(8* 23* 2li) agree that herbicides axe inactivated awve sapidly in a 

coarser textured ooU. Hwre was not a dds difference in tiw texturel 

grades of the soils studlsd idiidi nay account for the mill dLffsvenes 

noted* 

«Cail»rsa« gave iasNdiate control of annual and perennial grassea 

and broadlaaf plants in this eaperiaent* Honoron did not kill vegetation 
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CkHManCUjr« ties of applicaticm of boxMeidoo ot soil stsxllsii't 

rates shemd little effeot «s perteias to resldtwl control siase sU 

Biateriels lested less then 1 jreer* The onljr dlfferwuBS In toadelt^ ss 

ixiflaenoed by soil type vms obMrved on Veubert fine sandy loan^ iite 

coarsest textoired soil of the 3 tested* The fall toeated plots en this 

sell idtOHSd less oontrol of Tsgstatlon than angr of the other treatoents* 

A laboratoz7 taioassior^ 7 1/2 asn^ after treatamt, failed to 

riMv aagr residaal tocxielty in the soil at aagr of $ depths dosn to 30 

inches* nie indicator plants grsir normally in saqples of soil takm 

in May fren plots treated the prerioos fall at the heavy rates of each 

herbicide and from adjacent areas* Either the hsrhiei<tes had been 

deeeav>esed« had Isadhed ds^er than the depths tsstsd at the time soil 

eesplea vere tekeni or^ the coapoeitlng txA wising of the soil smqilea 

destroyed ths toxlclty of ths hMteUldss* 
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APFSiDIX A (eoatim«d) 

SeLantifle xumi Oonmri hmm J {! 
It ii til K^H 

v9BnWLf9M9 MffVCMU flcdli bdwlBBBd a 

Oom^tulxui msAm hBdSB btSdBWBd • a 

C^mpkM 9P9 hMloibBBiPd • 

Qrmdoa daotrlAQ BanaulBgrBBB » • 

CypetroB rBtrofmetoa gsHngBls » 

cyjpflanui ap* 
cypif«s Btvifanui 

gaUogsls 
gylingpilii 

♦ * 

a 

BBtaM StOMMKlin jilMMBMBBA » 

Dbpcuxui Gav«ta wild CBSVCt * a 

BeanodiaBi eanftdanM Canada tide trafoil # * a 

Digltarla iMhMnai 
Mgitaarla •aogidaBli.B 
MoBoerBB bBtetaB 
SloBpfroe Ttrglnlana 
DadiBWBeB, 

■aooth oxabgnai 
larga arabgntas 
CS^Laaaa ym 
pasndnaan 
IttdbUwi atxaatesMy
elaphast'BadTooi 

» 

* 

» 
» 

* 

• 

* 

a 

a 

a 

EXeoatna indica gooaa^raaa « 

SrBddfltBB hiBMCifiailiB hawkwaad •» 

Bulgeron ttimaittirriiB
Sriiwon qp.
tcepti!kat±xm altlsalm* 
Bii{;^!ioert>iB corollata 
^ilduNrtda aBcolatB 
frm^guriLM wp* 
OladltitoB hcsptOlBnui 
01«41tad« tvlacaatluMi 

iMxaaMBadi 
iSaalMMBa 
thovauiiuiurt 
flowering apurga 
apottad aparga 
atxanbarxy 
gardan gla<WaT»g
henaBr«al»«lt « 

« 

» 

» 

* 

» 

* 

a 

a 

a 

a 

dnaphBUtim parparBm
HsTp^rlcoA {a-^fleeai 

porpla aaddaai 
St« Jafaftta«aroari 

« a 
a 

ZpcsMMM. hadBracBB 
IpanOMt lAflKttOM 
^poMMMft paarparBB 

momiaggleir/-
Iryleaf aoraiaggpLovjr 
fionaran wwawlngi^oay 

# 

• 

a 

JCBIBUB tBOnlB alaniar vaab * 

iBCtUSB *«— tan lattooa • 

LaetacB ap« wild lettoaa a 

LB8|MidBBa eantata 
LigoBtnaa oralifoliioai 
TAM iWiawnpywti to3JLpl£lB*B 

aaarleaa 
California prlwet 
tolipotraa 

a 
» 

« 

a 

a 

a 

IorLbbm j^poaieB Agtaaaaaa ttenayaadcla • a a 



 

 

P
l
i
l
 

m
 

II
I 

1
1
 

c.
 

S
s

s
r

|
i
 

m
i

t
 

sr
 

w
I
 

fl
fl
 

t
 

H
»
 

I
&
 

I
 

te
*
 

4
 
7

H
 

%
 

I
ft

 
8- «»

• 

S
t
o
M
h

«
 

«
 

«
 

«
*
*
«
»
«
 

«
 

♦
♦

1
^
^

e
l
a
r
 

*
«
 

9
i
t
*
 

m
m
 

*
m
 
m
 *
 

T
m
U
l
c
o
 

H
e
a
b
a
r
t

m
 
m
 
m
 
m
 
m
 
m
 

m
 

m
 *
 *
 m
 
m
 

*
*

m
 

m
 

f
i
n
e
 M
n
d
t
y
 

l
o
m
 

53
 



 

 

W
W
 

%
i
 

o
 

•8
 

t
 

M
i
 

!
•
 

S
 

r
 

$-
r
 

««
■ 

f 
o

 

«
r
r
 

I I 
tt

|-
g
 

a>
 

«
r 

f 

B
W

m
h

Hi
 

*
♦
 

m
 
*
 

si
ltg

r 

T
e

ll
io

o
♦
 

♦
 

♦
 

♦
 

»
 

«
 
j*

 
#
 
#
 #

 
)((

 
X

O
ttB

 

ie
a

lw
ri
 

«
 

#
*
 

*
«
4
i4

(
 
9

it
«

«
i 

«
4
e
 

«
 

fi
n
«
 s

an
dl

y 
XO

M
K 

81
 



ApraEOX B 

Infihes of dally and nonthly procipitatioa^ OnlTeraity of fannesoeo 
Agriooltural Bq>«zdm«nt Stationji Knoxrille^ 

lloTomberf 1^7 tiiroagh Oetober, 1908 

Day Not. Dee. Jan. Feb. Hardh April May Jime Jbly Aug. Sept. Oct. 

1 .28 .35 .98 
2 .02 .25 

I .2it .09 •06 

5 .22 
6 .61 M .66 .97 
7 l.li7 .35 .55 l.Idt .89 .5b 
8 »61 .66 .07 .U 

9 .12 .39 .13 .15 
10 .U2 ♦Ul 
11 .03 .13 
12 .01 .lio 
13 •(K) .58 .76 
Ik .65 
15 •05 •li9 
16 2.30 .29 
17 .50 .75 .61 .3b 
IB 2.1i5 
19 .5U .27 
20 1.55 .16 ♦9U .17 1.U8 
21 .06 1.01 .12 .59 1.6b 
22 •80 .52 .33 .13 
23 .60 
2^ •1|0 .35 .55 
25 •87 •96 •22 Uhh 
26 .75 .21 .78 .20 
27 •51 ♦72 
28 .17 .03 .17 
29 .05 
30 .93 .76 
31 .22 .09 

IWal 8.77 5.86 1.6? 2.50 3.76 5.09 U.7U 2.28 6.21 1.69 3.28 .08 



 
 
 
 
 
 
 
 
 

 

 

73 
62 

28 
36 
36 

60 
52 

32 

16 

30 
20 
16 

60 

58 
56 
62 

32 
25 

36 
55 22 

16 
36 38 

32 
33 

57 
66 

62 
63 

36 
56 

60 
56 30 

38 
38 

51 58 
56 18 26 56 
ho Ih h2 16 30 50 56 

58 26 22 5h 16 32 51

IB hh 36 h6 18 3h h8 56 
65
68
68

38
50
5h

51
63
58

h6
h3
38

h6
hh
hh

20 
3h 
Ih 

h6 

20 
3h 
33 

5h 
52 
5h 

71 53 30 37 h 18 36 h8 
52 66 3h ho 6 22 hh h6 

5h 5h 53 26 h2 10 32 ho 5h 
5h 58 65 32 52 2h hh 36 hh 
53 h2 60 hh 62 20 52 30 h2 
ho 3h 62 32 ho ho h7 30 52 
h8
50

58 30
ho

53
5h

28 
32 
a 
67 

h3 
h6 

h8 
50 

66 56 56 32 h3 52 60 52 58 
66 30 5h 35 36 h8 50 58 
6h
66

h2
3h

hh
50

36
26

36
38

52 65 50 52 

h2 5h 30 51 50 58 

JLPPBNQIX C 

DfldHjT ModauR nln'tf**** 'feM[|Mtx*ft'txi3PS0y dAgsrats 7«« vt thA 
TAmmif AgricoltoraCL Ssperisunt Station^ KnoixvlllA|i 

MarmSomtg 19$7 thapoo^ Octwbw^ 19$B 

Beg 
Hgnatogr Decw^ j'ttamy.
MnTlS. MinTliaaE. Win, 

F«Ma»sr_ 
mnVkaxT Kin, ian,^ia£; 

1 
2 
3 

UO 
U2 
57 

7I47h 
73 
62 

28 
36 
36 

Wh8 
60 
52 

32 
lUIh 
16 

3J|3h 
liOho 
Ji6h6 

30 
20 
16 

3U3h 
2U2h 
3l»3h 

h2U2 
h2hZ 
hoUo 

60 

€S65 
58 

I4t 
1|0
56 

68 
72 
76 

k 
5 

5U 
5U 

56 
62 

32 
25 

36 
55 

n 38a ?? 
22 hh 

16 
36 

holiO 
38 

32 
33 

57 
66 

56 
52 

70 
76 

6 
7 

32 
32 

62 
63 

36 
56 

60 
56 

2222 
30 

38 
38 

&ho 
U2h2 

51 
Wthh 

h8^|8
h8U8 

58 
5h5U 

56 
52 

75 
5o 

8 5I1 6It6h U6h6 56 18 26 2k2h 3h h8U8 56 3k 6b 
9 ^8 5̂8 1838 ho Ih h2 16 30 50 56 hh 66 
10 30 58 26 h8he 22 5h 16 32 hohO 51 56 ^ 
n 22 5h 20 2h 28 58 20 ho ho 60 

12 ho 62— 6_ 26 30 52 20 36 .38 58 
13 50 6h6I1 IB hh 36 h6 18 3h h8 56 38 68 
Ih
15 
16 

56
h8 
56 

65
68 
68 

38
50 
5h 

51
63 
58 

h6
h3 
38 

h6
hh 
hh 

20 

3h 
Ih 

h6 
353$ 
20 

hoh0 
3h 
33 

5h 
52 
5h 

Wi
gi
5h 

TO 
g
5 

17 60 71 53 5658 30 37 h 18 36 h8 50 78 
18 60 7373 52 66 3h ho 6 22 hh h6 50 82 
19 50 5h 5h 53 26 h2 10 32 ho 5h 56 80 
20 ho 5h 58 65 32 52 2h hh 36 hh 60 80 
a h2 53 h2 60 hh 62 20 52 30 h2 6h 71 
22 38 ho 3h 62 32 ho ho h7 30 52 56 58 
23 
2h 

ho 
50 

h8 
50 

3k3h 58 30 
£ 56£56 ho 

53 
5h 

28 
32 
a 
67 

h3 
h6 

h8 
50 

Ig
62 

82 
83 

25 60 hS 58 36 h2 36 65 50 85 60 66 

26 38 66 56 56 32 h3 52 60 52 58 56 6h 
27 36 66 30 5h 35 36 h8 6̂5 50 58 ^8 76 
28 
29 

h6 
5h 

6h 
66 

h2 
3h 

hh 
50 

36 
26 

36 
38 

52 65 50 
36 

52 
5960 

^75 
Si 2 

30 ho h2 2727 5h 30 51 50 58 50 72 
31 32 h2 h2 56 56 60 



a 

AFFSKQZX 0{eoatlnMdl) 

jtey Atmayt Sapteaaw October 
Day k3S» Mex. Max« Min, Haju Mia» kaac." Hin. Mai^ Mln. Max# 

1 62 68 66 88 66 90 76 8b 70 88 a 58 
2 €k 78 68 66 66 9b 72 8b 60 86 $2 60 
1 66 82 62 88 66 95 72 8b 6b 91 $k 60 
c 66 81 70 86 70 90 70 90 66 90 56 72 
5 66 82 72 86 70 66 70 90 66 92 $h 80 
6 62 56 70 85 70 88 68 92 68 92 56 82 
7 bo lt8 62 90 72 88 70 90 6b 90 Sk 78 
8 66 66 8b 72 76 72 68 62 86 50 78 
9 52 58 70 86 70 8b 72 86 56 8b 55 76 
10 56 75 68 90 70 86 70 90 58 66 62 76 
11 61 80 68 66 72 86 72 90 70 63 W» 72 
12 60 82 65 89 7b 80 72 90 66 7b Ii2 72 
13 56 80 68 9b 70 86 7U 88 66 8b U* 78 
lU 50 8b 72 9b 70 86 7b 88 60 90 50 82 
15 60 85 73 92 72 86 7b 90 6b 86 58 66 
16 60 86 68 8b 76 86 72 89 7b 68 56 80 
17 62 88 62 8b 70 86 70 88 72 86 58 60 
18 6k 60 62 86 72 90 6b 86 60 80 56 8U 
19 63 70 62 86 7b 92 6b 90 5b 80 55 80 
20 4 78 72 90 72 90 68 91 6b 8b 50 78 
a 56 8b 66 88 70 85 72 88 6b 7b 2^6 78 
22 53 83 68 80 72 8b 72 86 68 86 56 
23 60 88 56 62 7b 85 7b 6b 6I1 92 
2m 6k 
3 66 

90 
82 

62 
62 

85 
90 

70 
66 

18 
86 

T2 
68 

60 
8b TO 

88 
88 

26 6k 86 72 60 72 92 62 86 68 88 US 56 
27 62 6b 60 80 72 90 6b 8b 70 80 li6 55 
28 6k 86 60 8b 78 90 62 86 5b 77 ItS 66 
29 56 80 60 88 76 92 6b 66 5b 78 36 70 
30 56 86 6b 90 70 9b 66 90 56 70 liO 70 
31 66 88 71 66 70 90 ilO fk 
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