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CHAPTER I 

Introduction 



~ ( iialAllll' iA\1tp i!-) 1s 0110 of tho 

most ... tmdta of Ida _ is so ~ arJOD6 

tho p00p1e. aU OVG1l tb.e cowrttl7 that &t caa 1llBdetabtad1F 

olatlll to 1lo tile 1lat1011tal twl __ of .~ ibG ~" 

fl.U&t £. aooWm<aQ as tile. ~ of fIaltoD as IlCIle CU. 

COfD!)oto t4til it 1n ~. PiOc1llctioa • _tat&vo VOl1l$ 

'aDa ~~ ot appd. o~ QB ORca of 0.7. 
millSoa __ as with oa o~tcd amma1 p.c1llotioa 

01 ~O IilWoa toJlilQs at £ltdt, ~ bas the -11 
DOsltloa ~ tile GIlUvat.04 bUita ot luella. It to 
~ 'ID aJaoat en ttao Pan Of tllo ~ 0=_ the 

blsta SUlitdDOUa mDIle of tile JI&malaUae. 

bsplto of lte ~DG poalUem ~ 

4&ltere' fldte ~ 111 tilo eG1IiltJJ tIleoroPls. 

able to <iovolop as' a Viable ~a1 e.tmce. 

iloOQ111$O og Its. Oft'atio baalAlll' habit. ~o oNbadJlU 
as a IMslaeoa tbuofolo flOes _, attl?&Ot ~ ~ .. ' 

fm4GIII ~. Jack CDJ'i8dGDOe iD tbi; OIOP ae &altOS 
bWaPe~ ,,~ tile pato ~~ '1 __ Uve eau 
&a tho 1_ UGa. tIloft GflG ~ llttJ.tlt ., teSt d0. 

Ibo Olt. ____ fAUI 01 tile ~t ~QfO"t, is to 



let a ~ ~p fRO", yea». A SOCci GlOP ot ~ 
is umadl, obtalalod 01100 1n sGV'~ ,ears .. '!t1e XDdl_ 

fJJQDGOos to1t tbGl1t wo1oSClllo ~t1GS .aDd taste 

pmcmlso amlre fila •• aU WOJ} tbo' wodil. »tat _IJ 
til •• l~GgialaI' babit ot ClIDPpiBlS _thew tb.. ~O"' 

. , 

68 fOB lDtonalvo' cu1t1awo. fi02t tbG t.~ hope to 

clevoto, a stoac1J masket. 

lnegqlo,w, cwpp!laa or Dtormlnl ~ &a 

~~ is c wo11·%,-. »bGllCUtGtllOD DQods ba1fdlv oar 
~tlon., AS' ft\Jf. back as WO, Abultaaal" autiloJt ' 
':ot A&14~baa. uhlloQl1F&Ds aD ~ of tbi. ·tw1t,· . 

ia bi,s ',t.aatloe meUoncG tbat 'somo tooes "o14Ga &a, ' 

ODO ,~J1 a "ell baWost aDd 108s ~D ~ au *10 
otllQn, haw.p4 "aU b flao ,~ oD4, Pl'C4aced 110 . , t.' tlt ,all III tIlo tolloW1as 10Q1f.' atJldlarlv. 
Bal'Uoso(1928 .) _tGI .t be ba4 ~G» Ileand 01 

,., vast_ Of lefaDSO tba, t1OWOWGd JiOPllGlSu _GIlT U~ •. 
, I 

_dIS ,- haVaI (BaO) ~.e raatiOllGC1bt ~Z1d8 of 
ffaDao 4fOP f11OtI. _ to ·DlG tattOD ·fIOlil QoIlQ$bkb&a4 ' 

botaDldsU'd-. oatllo tdlolG, coa4.o(1 tlle bo1lot 
\ , 

-~ ~ MOG 'Gal' b~ ~ fA ~Q1teaatG · . 
,ean awl tIlat ,18 tbo iDt.-rJ1 , .. tho c., ,~ 

. . 

. pooll. Alto __ to· ttl. tilG ~ ublt.ot _0 bOG 

Sa e1tOJlatG '~a is • ~tt tba~ *13 oft -_ ,CD 

,oa' caD 110 'aIlUOlJatGd __ ~.\ den otooa»a, ~ 
" A.s alto,~ 1Jt :fIDftf.o'- oIWWllstGmGs. ~ • 

. '. ,'Ii' 



~_ is ot- fP'Gat impoNBoo to tb.o fdt 8l'OWeJ18 aD 

'a the toaf rea", dUo- to tbe _o.f tb" otIOP tho 

malketi ls slatted with tIUltsotibS1G la· tIlG'off'Veu ttte»e 
1s vtllf1111ttto O1VP.tow salOf 

'fbe saowth bebauOUJl of tfaDSO tftO 10 athOl' 

,'-1011,- uDUkG JlIODY oth~ tiUl ta- tho _wth lD l'~ a. 
. . 

tflo _~SG .t a_. is ,-.c1!.e latllew tbaA GODtimJOtl$ &.0-

lJIIooessiVG ,8ods of slOVtb. eltosoau.a w1t1l _SCI",. -

~G eppeaaraeeot _ SIOWtil uGlG1l1 ~ os ftta~ 
!lAo 00 __ 0 06 tlaohOI' .aDB. ~ flGa'*' ia .•. I'04lI'. 

tbo _'OOD 1M_ tIlo, 00..., _ tIlo ,.cd WlJJI ·tdaloll 

ttlor -- • V8If' ttl'" --ettos,' .,DtPlaUe · .. dtiODB. 
.. .~, 

~.- pwaotloos. GSO Of tIIo tJ1dG _ taG' -lilt Of 
I -

OIOP toa. 1W the tho ,.OYAO#*. SaOIl **, aft~ It ,. 
, . 

,.tl_ted .... tosp _e· tar_, .,8 au4,1mGall1 O1tt _0 
till A$ a-1u· eGaeos. 9!be ___ ., ~ ,.-oQCJ 'til 
0Jl0 ,aa. is osa&D .•• vallabSo, Sa sc;mo vaaw it &8 

, : ~ 

180M *10 Sa otll .. it as lG_ 

"tho MD_ ...... m, ___ ~~.". ... .. ~ .. _olea At tbo .~ ...,~~ aJO MilA~ . 

tOim&rlal f,1OJall_ *00._. ae __ aal .- fiiffo»cDtiat,,, 

&a te· ~ •. " tho dlllt~ ~_"o Shoo' b,g 
t 

attall1etJ· we -ttaatv attar rad-a.s ~ powtk ~ ttlo _00_ 8QG, .... ~·G __ ..... ~t ~ba8 

8· _not -b_-1I8 • tr4' bu.d 4lff_GDUatUra. 

'. 



fAG pJOOess of gi'Ovth ana dCWe1oPIZ1_ Og ao&6O 

sboots baa boca. NCO __ to ua(40X'g0 &sUa1ct. sta~B 

(_ 1963) botoJ'e the teUuo1 bUd '~Itlo !D. to a 

~J:OQo.vo ODG ~ tIlo ~-·ac season. Uloao 

BtaUQSQJ10 Iboot e10D6QtiOD ~o ort ft\p1t1 V$8otaUve 
.000 exotRll CGlsatioa _so, shoot matuation *&2(3, 
.~lfApGJlGSS to t!o~ _0 _ tbGD tIlo aow_ 1. tiatioDS 

-60. aeDGBl11y fhaiUc tIlo .,.plcl vosGtaUVQ awe tile 

!lCftf shoots UG P •• oo4 as _~- em- oc tile P~01i$ . 
8031GB ebOota $laDS tile ·_tb 01 3awQ17 '. il.~ 

Wilt1~ GIli' ~UODe. 1'h.G VGSotattiVG ~ _"maGS lIP to 

AUcaR aru1 Sopt~ tiU)Udl DOt m tho £Om oft _ot 

~t&oa. latt as tD.O~SO P sIlOOt *<ttmsss - thea 

tb&SO shoota Gcaao to SlOW £n _ ~ -- mar 1)e 

ad ae t.bo ~b oossatiOIl ~ LntOl1 OIl tb81aeJa thol1G 19 

140 aP~t charJse ,SU ttle» wt ~ QPPOQilDce 01 trao &boot 
vet tho Gboot 1U1()er aGes elDBtaGl'Sb1o ~._oalCbqG 

m.tb&D. "- 11OlUota baVG rol$OW- ( !la3Ult --. SiDdatLdJ 
1tI'/ " i9G9. Sea &\ lA, WIS) that dIlJ.'&ac tho po1404 tho&'& 

is a sood aeal fit ao~UOD til oad%I~te JlGOGWGS Of 

tile eboot. mo_ tIlo stad GO~'O'Dts aDd thoh So clIO 

d_etioa of 00.14, ana ao .. soSuble. r4 troG0Ii0Vl8 ta~ 

lQQc1l11G to, Q b\il14'qpOf a ltistl CIfI' sa"o, ftlIe stage 11' 

ottlGlWiaQ eaUoa 6S tIlG ditCJBOSS *te O. *"PcmGQa to 
A~II8*GO*oh lOeII8 to coDUaao up to Ii",_. _ 



DeoGmbGr. This stage 1s cusl_ea vG'ilf web G880ntlal 

8S at tho cloae Of ttULs ,moel tho :ro~ bwi t~ms 

l .. SG1t aaa develops iDto tlowGll ,MO-. t11tba.D_ 

ti4.s »base 10 tmowa as tho tlowor lrd.Uatlon phose. 

ManU' of tile ve(&otattvo shoots of lata "w~ee 

as of tbo J\i1r-A1nauet flu. 110.'10 bGG!l to'imd mot to dowo~ 

dUdiaB tile tiUMDG tlowSlUs soaaoa OJ!aCCOUDt Og miaDiDa 

tllo rcllPlftOfi lrGS~ SDd gpall8 Umo wbicb SOGIIlO to bo 

"017 IWlOh OSOGllUal tz;cm tile va. poiDt of ehoot mattld" 

QDd tAo COBS091ontaal QI~t ot tile t~.lmatloa 

of tIlo VdaGtaUVo to roDft)$.\QtlVG st.otaN. 

suall sbooto 40 DOt tlot:ml' a __ * sp~ 
PfOBmo&ra, 'aha' io .nea as tilotott"~ phcnomODa, 

latG." thUG ehootm eot tW. t1mG fo~ !rost aB4 matud tv 
to twaasto- thcmsa1.v@s Uto ... t1IIcUve stlootc lD. tlte 

11 

COtl.tIDll opdag, _0 -tiraa'la tile lont VonllphGfiOUlGD9., 

lb.. tlow __ aI!C1' mlUas in tho 'OIA' U.fI' 

aoatiDllG to "ClaW tIlo abcots 'odmal _ats: un c31II1Q to 

~ aDd kGY1OollO vaB*tlVG ita'" tall QPear SA tb. 

WOSS _ UDtlU thGDG aJ:o shOd. ~lme tRao v __ Uve 

tmsb ill GIlala eiltots laB or4V a,pG8I' bV ,Jdg to Atl4\ltd 

Q,t tho ."'eat aft.' the bawest&rla of ftU& to ,0" tb~ 

., ItOt bo _ vee __ V() ausb AD ellS _ot8 un the 

neat Q'dJ16 tInllJ hmaltiDs ill tbo 'ott.· ,~ 1011 the Gb.ooto. 



?llo toft aDa OB' 7oa~ pbonomOl'!3e OrB ~ 

on tho gi'OWtAC1ot sboet maetAif. t1 Qleekochom.t.eallV Cble 

to .1alt~ , COJllPOal tion of loti an6 biQb ,C/IJ IOUDo 

, 1l1aV' llJo eb_ea b.1l ait!A~ pflJa!ea1IDQB1pmJ.QUoxas Slleh &1 

~, lalot:obiDtj aDd aotoliatiDI of the .fteat acaaoa 
sboou Patolf to ti&G el1Ltld otago of ~l1iat1Gf4 0 .. ttw 
oh_cta1 ti'QatmeDtl em. os QppUcaUCta of ~ latbl'bAto!1S 

01e JtG~tc OJ.- """'bOth 171\Va&oa1oDC1 chGll_ f~-GDts. 
\ 

-1l8lDG aM lmoteAlifIG 80 a rmact£ee tbr _lUlDg up hi'" C/B .tAo lD aots bas bGaa ill veCflo to» COlilO ot· 
til. b1<r1D!ial bctodJJs vadctiGS' 01 applea. llb.~. ... 

etadiGD bavo also bodfD. CODdmcCGi. Yot tbGa time of tile 

oPGra.ti.ODt motbQdo Gte. baVG to 110 ~~. aft-em_ 

a paotlco _ botll cetabllchcd to "old'doalJ1e6 otteot. 

A9Pl1oatloft of ~ J1C~ts Uk. B-Glllet m. 
cuaoee1 oM __ _. bas also' "GOD ddmGCll to b_ 
ebcmt l1otaRlaUoa 1ft 4t~ aM oMd~ oo~ zau~loGl_ 

ma._tu iB shoot .. ffalCd.elU4raa1do also have bGCll etlP1o~04 

to ~ 4GwJa tbo au_ lov02.. _ Utltleu t1cJwcliDG sa ,G01ae 

•• p DlGlate tilt_fA" ,~ ).' 

AI eu.cAu!4lca-- 01 asrovtll ~b o. 
aUalBus mar p:ova UIGi\Illa ~ --141 dow- '**011. 
SCile tm.vouralAG "alt_ have also bea &a4\OQtcdkA caeo of 

manco ( fl_.Pd. (1SG3),S,otRdt»i»lS'.Jla",o.c & '--.S(19.). 



fbo acxabS.aaUoa of pbJ-s1oa1 _ oil_cal fIdlods _ 

tbOfttOwo '0 ospeotoa _ 1)iOdUee tile <IM_ "malt lb 
CiIaDgo. 

Altbousfl moat of tIIo ~ vaa*es G" lJ1<mnlal 
'a bablQ ret I10DQ _ 1)0 SO Clot1_ 4S~. fbie 
V81'10t;y ,. vOI'!I _11 popalor ~~ 1tl tsultG bUt to&- its. 
pro __ ecJ '*-Sal boa~~t 1talA_a 1\s C01IiIaG 
tiO'ttOtt lflDQlra has hell etaao4 U CBQat 4oW11d.tIl ~s 

I 

to 't.l ~Ct t;lOrghDloSV _ ~ ·bGbavlOl1l' of Auekcl 
• I . 

- eo OIl tihOlltJ tt bad be...l1 oxoluslVolJ PlfWoatba" tho 

•• " ~&'G 4oftDlto 1IGst poL'l04 ib~ ___ Itlatloa 

late. ftotJeI' luet. 

1_0, tbCllO tis. Q ~ IIOPO to 1Ii4tloo ~ 
&a _ots oe f.aDcrc bV t.~ _0 to·1lOGt _ ·lliQfauro 

ltV appU_ .. Of ~ t.'O~s ar&a. _ -BObs ~ 
kIOt-..s 01 tIlo daon,., 

. _ttl the ~ 'obleotlVoa lri '1r1GM tho -_satlOA 
to -~ tbo ett_ ot _d,~.oa~ a: JJ11ll:}.ch __ 
t,. __ to bat lCiGll ~_14" a flO" to ~ ftowG_ 
Sll~. 

. .. , •.•..••• 
\ 



CHAPTER II 

Review of Literature 



A1tomato boas:imlc ia ~ as a 1'.lA. haa 

1)0011 l'Ct3eOGlillboa aM weo1'4ed as ~ as ~t -. 

Ak1l vssa1111 bis bDc!1 tAl. Akaba. t • AOcodDs to 
. iWI, ftIaIISOos llGl4Gd more in· ona ,ca. QDc1 loss An 

tho ft_ ,.Odo SDDletlDG thaw _a a bWilp. OIVP 

601101004 _ DO ClOt» at aU. kwUoaa ( '2143 ) .,0tI 
., ao W Jlaf1Gaa aGe a maDaO tHo dch ~ 
1lO~ __ ,eu .. FftJBl tRae e,cah Ulolci fleCOwc1 

taken at GoJaGebkbaDtl Dotald.cal ~ slaoe _8 to 

1816, 'lam ad P~g , 19taO ) coft,~asd tbnt the 

&JlaDiO twa u_ to ~ ·a· h~ dOP &a ~ altelt!ate 
, 

'QIlWs' _ Umaalllr DOOi' omps An thG. 1Dt.ew_as vea~h 

WaQlG ( ._, ) also like wS.ae ObsoM6 tim, ~ twel 

\10_ QltelJl8te boaflCft. Naik ( »aO ) Ii' ~ tilo 

&'GOOds ~ -»UeaJ1S 01 ecao looaUU 'UlPOdoat 

_.etlO$ 1tttG tioolumtftdlSOG aDd ~'a tRee to\lIUi 

., UaGN Wf»1O ~ '0. DO CEOp. $A tAn. '~Q out of 

... tb&19 pJOblem ill Ult\O was to.lea bJ a laqe 
I11!tIbc,. ot WO$ON't ~,aDd Daft 383.9 ,0. 1943.Sl~. 
_ -tldUk .. ~ stII.f!lDtIi lGSIt1NO. CarslKO. 
Walk see. 



ACCOriiDC to 61. QllCI KbaD( ·1940') tbOl'G 

SGonlod to bo Q st!08g anta-.. ox&ot&as ~Gtwoca 

pl'0411otl,,_ ." ~ in tho SQDlO Glloo1: of ttlo 

OJaD&'to p the tJQfllO :raart- as ~ QsoQ to· boaw 

t®ild.maJlr. fhei'o ~'., !)e Oili' ,.taJfIc 11' Q 

shoot ill eDN pe*oula" ucaw if sut4C1et "OSGtaUVG 

saowtCtl baa _, Uk. "p1aOG QadDg tbo. PGc~oa'DC ,~. 

" aov· alae tameS· a diNOt relaUollSblp botwooa ea_ 
ce8f1a1do!l og ~ aDi tr:ral tt'B2.DoSS. aaik GIld 

I I 

!taO ( 1e42 ) WcJ ttao vi. that IlL ,~ b03 __ 

" tN& t to matJal& tv ~a 110' oftJiDD!l3.V· plttoi'ttt Daf 

yosGtaU90 ~ botG&-o tho aoxt Aow. sea" 

sen" ( "1943 ) obdeWGtl tbat a bea91 -~-
\ \ 

b OJIG '00. WU "c~od b.U a .USlat ~tlVG' 
• , .' I. 

~ bat it tho AowcdllG waD PItOVODtoc1 _ eomG 

arltitlolal ~ ttl. tIlodO d&oots mi., ,~4ia" a 
tleaver "08*Uve de __ "'. SDJpoJtQDco ot .»1, . . '. . " ~ 

OGssetlOa of PIWtb d a ,l'eOCdtiOD ft. .. tJ,owo_ 

1ft eta_ vaa I'GS1lSGii I1U SSIWl _ Khan ( SID40 ). 

_- •• c1so .p»ol*t0t1 tv! a.s.no, (ISIS )., 
.' I 



lby statGtl that tilo obeote plV<!1iaeed late u tke 

oca .. cbld ut €lot wm&\Gilt timo to lilatJJl§O aDd 

to~ tnaat ~oafJOD dl(l f40t plfO&ce f1ow~s 1a the 

~U0t4.DS 7car. 

1111 Ba.weU _tltos eanlO&i at ~ makc9O!1O -. ~ 

( lOO8 ) ~GVdeU tbat tho 'l'4Qfii11a1 O1ole may bo tbGt 

I'osmlt of eat~o1J loDa iDtOiVal b@~ tiae vesot&tive 
anti t1crueri.Ds tluGbes. A.CO~ to them QD avOBaSo og 

-sIlt.- _tals wao ~ to bo aOCGQ~ bGtwoam 

VGSGt&tlVG tlush aflUjl smbSOfIGJlt ~ - twelv~ 
months lat~ WIle eoDt£40Jl0d to bo·~ G\bGJ)1uto ~ 

beaM. WSGtaUVG aDd flow-III t1U~ 
, 

B.S~ ( 19&G ) obsoztO'f.Ui tIlet the -~ of 

dIa.a 0PDeazteta du."_ allGa1i &tf@J'edl taaI ,,~ 

to "~oa awl· Statet1 that *0 4u.sbGtl Wbick fIafiO 

earll. wawo aGQtd _th<q'~ ~ woU to .ttl" by 

tile tsale @f tlu&t .. <I ·cI..tt~ti&tlOD'. De conduded tbat 

• 'rlGG ~* nut OD Q. SOGd __ ... iIl ~ .a 
StU'O to tlowol' ,.£U.s. lB t.b.o l'V~1". 

P.C~i&lUk ( _ ) bGJieVod thot tile PMfJente 

.,.. QbS@JIO$ 01 •• _olGI also ar£ected thG b~._ 

haMt. tt tJ8a lea me" ~b. of __ ,_cloG w~ 

-to. 



,"Beat b tho ro~&t~O~ ~ot£OS. fbo 

D!IZlbor ot 1Il_ 9801GB ms tbo WtabeGt !fa ~ 0 

tmieh sb.OwGKl QB ~ boaatDC tonaonov QT{J.d lotrost 

18 Bombai - ~alo tba alteBllatQ beadDl ~eU.o. 

atDsboLd. ( 'JSlf1 ) cooollUaoa tbat b&aDD&al\. 

bea~ bab&t lD maDe.- was &m~ _ bOOJlBllO C!OI'G 

p~Gti as tJao ~1'C3G GOtola~. He Q1so ob8~Gd ft._ 

DU.tabetr of ~ &abas in iJ& __ ol va&totis blat ~ 

me aacD t~ou 18 ortmUa1 ~~ va&tot&os. Ira b1~. 

bca~ vaitotl08 ~UDg t7aa GOVoma4 b1 toat _tott' 

,~ cod tiona *io lD N~ _17ei' '~ti1mcJ W£\S 
I 

Ii. ~. <, 1ge5 ) helci tile v&~ tbat ~ 

iDi tSatiO!1 .t ~. aaslu OOQSQU0!4 of BIOWtb -

c.1dd to ¢Jd.GtlOat p=o(l plOoodDtJ &tt1olf.DG SGasoa ~ 

vital ~. twit Iud tbDlatlOa. Bat 9lo ( UJOe,lI ) toUed to 

ABa Q1lrJ! ftlkitlOft Il_os tile ~t a1~. - ~ 
of lawai ,0%* aot _ t#ie ~t .4 clift@zt11aU_ 

AoeolldlDa to 'bim i1iU$t tsdm ~ ito aJrmGtl CD _ I1GU 

ob.oot 'I'WO~VO Of tilGir .qeDOfJ). m the ~ 

boa_aa Ba~1la Veld* and ftUA, Iud tJmB d1tt~t&&\t$ 

< aJld •• , trom ~ rdDt &a tbo tl'eO &ETGspooU"o of 

tile sa_ - nataJ1e of ~t:I • 

.. u.. 



KasbDa 8tA'\m.l aDd r..an6bawa ( 19(i1. ) statGCl to bELva 

obsowOti Avo abeot gi'OWtb. 010108 occuaas bMeill 

ad.d ~;ta_ QD4il Do"~ ira the Yald.otlos IUabGa a1l14 
. ' 

Chouse. \Uld~ De1bi cond&t&CDS. I;'loet cmtonsioa ~ 

was made aLlftDs ttaG ftwst oycl.o laetiDs ftem ... to 
I l".. i'1owGxiBG eboots mac10 moat of tbo1:r V08QtatlVQ 

310mb eadr ia tho 80800n etapa.ea to ~ts that 

"e-naiB04 vGsotatl.ve. 

I1UdlAl*~" 
fila loIpol'talloe of ,.9u', cuJ.tud' pa~~s 

to seew:o a IlOgdar cap bas bGcD atmsea ftem Ve&7 

aarlq _os 10», ~. 'w~ , lIae ) use able to 
, I 

lnoJ1eaSG tbo 1Q1TDb~ ot lat1o~s bU Ii~Di GIU1 

knCtqbiDS in -"as tflGOS wt beae- "qotatlve 
state 44 ilCt p.&loe'lJIJQU ""»ODse. r.a:teli &a 1931 
he. _Q to SOlIo o&td smoetetctul __ d~. ms."DB: 

I 

aDd pNDlea of 'OotG1l- _ ~. Au •• Sl. _ .~ ( 1940 ) ,, __ tad .--as -
lOot piW11f&6 to ato, tAG veaoteUVO srcwth - ,_te 
_t~.s,e. SeD' ,J944 ) ,,_"04 tbtat &a tho QIOaIO' 

.12-



blsb ~o t'1owQ~ crm1~ ba1J1cl1aood iW rl~ 
plOVi4ied tbo plalmt GfOvtRl me fa~b1G. K4Q1U!:(19a1) , 

'~ec1 '~DS of baa • as to indUoo 11.0~-B3. Be 

tbW'ACi a dQJr4fleartAt li1ClfOOS@ in f1ouQ~ ia SO ;vaal's 

o:(~f ~, ~8 ana Ft1aU. twGOs ~ tho 

J1Qtl1.OVa1 Of it1llBfJ of baik, ODO _ belt 1_ wide f1Alm\ 

laJ.a~ bi?Oft(daGS m tho mo. ot AUtlQlt, r~7Qml~ wi theut 

ri~DS was m.ot rmadn eftoeUvo ia'UowaslDS tile ~. 

B.SiDQb macl s.r!.SiD(Itl ( lG19 ) WOlJOnoc1 tbat 

_wGl~ migilt ~oe tile opid doidDliliaOa. P.K.~ 

adtl'illt1 oa.d s.C~t& ( _a ) manti.- tlaat di@ot 

dJGCUlIitatlOll tfitlh 01¥ Witboat .~ tIiG!\tmd lmi_oa 

_iJai? flow __ lD a1tGmatc. 'G9~ tlIaDQO Ctaltlftl' 

~ - a ~ b~DS cmltlVDl? Om1a*aa __ et 
011t iB C~b.t _alb. _ Dcc __ ., Galabkbam was 

~" rteQcmdvo to tto.e '2.~t QIi6 iB ~ "tty. 
moH _118&7 flow~ wal 1$004 !a tlbe'ott"~ 

DGf01latloa is said to aaueo 4elau o. "staat. 
tlovmiima anti Oft tbo otb@~ bed 1)lODlOte VOS_"VeJ 

~. 

I.D. _M·@t ~ '. - **dO_ , 1963 ) 

dCJJC1lRmtG6 that ~ otvegetatlV0 bUG to flower 



bat1 was pessiblG ~ 4ioOQP.1ttatlORl pftiV16Gt11t t'1aS Id@t 

aa~at1 tw d*l1atiOD.· Tb.@ aboOWJQ of leavos 

foVG1l1tOd vog_UVQJlooet .. 

L.B.~ ( 19SF ) . ~1oims.D8 tbo Blc ot 

a~ttoa UA maaao atat~ that t1owr1~ cmbstrmcQ 

elGalBOcil to ~G p~chaecd In tile loaVoSt wt t&&Q vA tal 

I saabotaftce .atl, lie do~iDe4 bi1 di.Uatloll. 

n.E.Siagfll a&l4 .3UtSa~ ( lOOa ) o'bsowe4 tbat 

completo «iGtolietloa li2hSbltGd flowaag ~lt PQri&a1 

dafOUaUoft ravena. ft.owOli.DB. %Il maratlO. 4oto1lQ~ _ 

__ ea, mmo vwqmmcb less ia ~ox- as co~_ to 

",pie - otla~ ·(!~8 tIUl, e_ps aDd soow of tbGOO 

wo*a Ql70 _tad balow. 

. 
wald JIO(ltaOG tlower bud bS tlatloa 111 plumOt %0 apJlQQ 

the ~ att0at was _tioed bJ1 tltll.wl.' _'~se 3.11: 

( 1933 ). lD ~, Ala_cbt aD4 Wo. ( 19M ) a1.ob~ \ 

Gl.~ ottm _, aoGa tbat tilo etfect _0 ~stdcta4 to 
tWa inld ill the _I 01 JT<POVed 1_., 1MV&e ( 1967 ) statG4 

that Oft tbs l.tDeGd b~ODot botDa apples ani OiheftiGS 

ilCwGW· fCmatloD ad ItOt OCCl1JlV GDtU Q o~ 1iUra1J. 0' 

l_vee he4 ba. ~Wshad. lads,. , 1#10 ) _'e13 fDA, 



tho pan ~ of AIlacot loav08 _4 a VOJ11f 

Pp)~d oft oct 1t11 ~~ lDltlati.oa lD 

leaf QZU INt m.o~0 tbea 00}3 leavoa haa to tlGl'GDlOVGCI 

tor iLtablb1Ucm. to oo~. AUtosetle laa£ ebocJ _sea 
108S 1*bt.ttoa tbon- fJIdu.cGCi loaf ~. It va.O cleo 

~POfiec1 1>1 B&iaieko ( 119$7 ) thae the IJIJOl'taDoe of 

leaf Q.Na plaVGd &\ ~t ftI1e In 4evelopiDtl tho 

tloworiaDl SDQWs as 1 t SQaVG dsa to V01II weak SPUN iD 
I . 

apple ~~ _aQtI'_~ ~oGd ~ •• 

X..S,.Sbab ( leGl ) »ov1~ ellts.1.1N 

tl.ttGrGDt _eots of -,ODDial b~ P.blai 0atiQ to 

CGDOlasiOD tbat 1Il0lm.llal habit of ~ _14 not be 
- I' 

'~GV_04. _ lIWDJdDC. 'mIQUon. pl'tUliDG oDd OCliltal 

of tilt) alsGUG QDd ,oSts 11O~ it was ettoctod " ~, 
oc tile valt,oUGS of' ~~B Gl1motlo' taoton lake, 

" . 

I&&DteUt madGllUl) QIa(I ·mir4mumt __ tues. AOOO~ 

to .l1Ia tbo eaac' cmaooot biomif.Gl'~ 1" 'taOt 

__ arull10 bf.' ,. rata illOtbod is Uke2q to e10ve tRae 

,.lAd. 
illIQial-·emtii ·1iId .d&f#~' 

ao eppros1flbltG t&mc ot fft4t bld Atf""aU. 

irA .. ie of Gtflto.e~ '-~ fQ"plabr4DC c.l1lbal'lal 

pa,_oee to »~te the- .eat aDd lntG1l&tty 0' tlOtfaltnc.-



e,tcloGtoal .{l.09 ~QC)l @tAt b1 SGD aDd 

t·1alUk ( 1941 ) {jelOftStlatOtl tbat tlwor WU 

&tf~UQtlOllil W'1~O~ SaOO1!W C30dUCr& oceuccJ da&~ 

Ootob~ aDd Do"amb~ CD Dota lDlUatct1lD l·~ ad 

which coosed tb.aiL~ I~ 1ft J1mo • Ju11 •. ~gmotm QDd 

~. ( 1e46 ) alae coDtAsseOl tb@ aboVe stat@lloato 

I Th~ *&QO idontod that 1ib~ fiIO·st of tho I UGaJts 

tloal bi1tll c1lttomti.otioa ~ somettmos Sa SGPt_Gli .. 

Ootobor QDd tbo 9100GSe .stoo_ PIOp0S00S w1tbotl' 

lrAtOrmpt:&cD UU 0Ii4i of Dooombcw. 

ACCO~D6 to atu&es ca_Gd etat '" ffilsabSb.VG-d1a 

I @6 nbloo ( 194G ) at Iqlla!mJr tbG ,eriod of flQ1 t buG 

An~o_OD. All ~ ~ fIOm. cdt3c1le of ~~Gt 

UDUl tIlo Gild of Octob~. It 009 touw1 that tRaG 

dlftomtiatlOil oK flot1G~ w.ci in ~ tlU* oceu~ iD 

fiovsaW. uo olIO obsowG4.il tba~ .t1owG~ 1ml40 ~oa to 
smw ~ ~_ wt.D~ t1blle vesGtaUvo blic1a 4lCB !lOt. 

I 

n.s.8bgh ( :».tee ) obmow., that neoG!lb$l' is 

tbo Olltid UmG fol1 fIUlt btJld dlt~Uc .. AOcodias 
to baa vepolTt of laGC ftUit bad &tg~U&UOliOC~ 

nom m&4Ge of ARgQ_ to middle 01 _cm~ f/Q. o_satloa 

~ 608Dlte pelioa of do~ wor<, ll_flaal7 au" «lJtiu ,.t .u 4&tte».t&aUGD* I1Ct~ev~ _eli "Vid b_~G. 
QRd to be _@ cbatactolrsUo.ot bicmwol b0a~' _t mo' 

\ 

flO in ~. -tius ,,_stiesl 



~t Bi10tfth aDd flow~ ball&t or t~GQe ON 

usmallW' GOfttlOUe4 _ lntoiQ11 mtd.UoDal tacto~s 

was t1~t v1uu.motl ." nobs ( 100a ). Be ilOliGYOfJ 

that the COUhO of ~t c1oVoloptlODt oeemecI to bo 

6ot~ned tw lntGftJal codtiCm _ those ill tlam 

mau be aov~ b, 08teWBUil tactOI'O,. ilUtbett la 

1910 bie .", revca10d tbat ttae NdaCtS.oa.&D supl4¥ 
of mataUvG salta l.@d to fJUitta1 oodtlOBl ,~(!ot1 

'. thow was adoquato ta<41it1oa !Vi" _toountbGsl~ 1'Oll 

tho aeaw1a,ti01l'og caDb,amtoe. IIa iSOS i!sb~ 81. . '. 

. lac1icatcQ ~t N1a.t1Vo blQBl oulJob»'t1m'e lffl ~.GO!A 

to availablo 14boaca was DeiotJsai? toa* tldt ba41 

d1ttQllGfttlatlon. 

CboWUe» , leU ) aomumG1i1 tbct 'k~ ClOP 

J1OaaltoCl in GJlbDeUou. O.t 0Jl0 0&1' me" a\DelCB1s ad 

~ b tbe _ og ~_toG cw som.e 

fIQa ·of oo·~~'eo I'GGllltlUS SD tb.G ibbit:4tloa ot 

aubscta- tNt bla to~-" Ho alGO boUGVed tbat 
, AMI"fica ot f&Ult btl4 talli1lUop .sIlt be 61lG to tho 

a_eUOD 0' SOfI() e83tmUal e1S1OJlts ~S<mt 1D mtllUte 

~UOI;\l __ Idallt be dee to tIlo UDt\lvoumblo ___ . 

CodUOD p~UDlJ iD tho shoots Uke QDtav.ctarQb1e 

oatbobydl'atl ecmt.t. 

.• 1'1-



Bwovew statios OODdLl~tec1 by pott<!m artltll PbiWD9 

( 1&30 ) Oil tile ~ifO.uoa _ trl11t ba4 i\)HlaUoD. 

114 tIlo DCa ~ooaDg ~s of G9p1o, JfOVOiloa DO ~t1oa 

b~ oa~aft\to Orl 1&iL tlOS01l COBt_t to ,. t lio4 

. fOB1QtJ.oa 1Jmt tbtW ~ a stoaclW d.oo ia tho ~ 

contGllt as the pOxiod to. tiGlt wa d&ttel'ODtiatiOB ' 

app~Gboa. IJut thqr 8GSWDGd that Qe~atloD Gt e~ 

vas net aalnaieo.t!Oil of tavoQrol.1lo bios'" bad! 

d1tf~aUoa. 

maik QIl(J Shaw ( 1f!JJfI ) we .... this UaG lD 

moaso. ibGL. p~ad.maw ebao*tlOBS - 4oto_aat&oB Of 

tho s~ vaetiorte of oa~ltlto cDiI mtlO~ 

COIltoate of ~ fJIloote 00181-* bcWGVOi'JI ffGV~,. 

rt1ot1oa botwooa tile,) _. 

MalUk', 19Ii3 ), uodl&q OD. tbe 14o-Gb __ 

bVo*satiOil, U oolm4lJOt&OD _tIa . twit bUd alffeYatiatloa 

ill tilQI1SO deW to !&ave ftiOtlooa'Q ~ flSG la th.e 

-11lobu4alt$ f&GD letobe&' .. BOY_. _&'CIs ill tIl$ 

alto.,. tia' VGJ10 GX9ooto.c1 to ftower ia tile ~SGa'" 

Blat after finGldIlS fllua ;~ tho ~ ~~<J2at8 

\1UlGtl to _ dOtdl cae coatilUO. in tllG d~tGU statG 

tAll baWGlt.· JMt ., C/U ratao bas b$0D l\IlD4 to btt .0 
',OBe tbat ce.D taVOUl'Qb3.o iJdualce tho ~Gr - ~_tt01&. 

134 .• ( 19" ) CQs~ that tb$ ~QD_tr c.t . 
hs-,ed Ibod tn tbeJ me soa-1lg Gftoot0d ~l _ 

. 48v~iG~. 



LtD.Si_:. < 19a? ) 1fO'11~ tho u.~Qim1!(O 

01& Dt.ti&tlOil aBd !oioaIcl_oal taotors as ~tG4 to 

tat iAlG tbltinU.Otm.lii maDSO ldcatatl that ub11e 

t4ab. oaw~arato • tlO8oB wuo iB ~ dloote -€#at 
bo 41o~ Q dosllQb1o to.atc~ tor ~t ht those 

bOt1GVO~t CQD not bo WI_ as tile VGJ!jJ bas1La tor iRldmo1Dc 
flow-lAS an (iig.f~ tluUllh0C, J\a_O~ be &B·19 •. 

el1aluSe4 tho *_oal ecmpos&Uoa o~_oto ill 4 vadotlcac 
OVal? a go _til ,Cod QliM1 !B&gaateXt ttact the mtDL@l\tl 

.~s@t sheota cou1a DDt 1Jfi \1.S~ aD - alci Ul GVIllWlatl.ll8 

tile IJlGlmial beadBs bat4t of tfme~. Bo ~aG4i tbnt. 

bicmDial iaoa~ !a ~ was ,.tirated 1Qr S01iQ isotol'S . 

othe. ·tbaD tIlo ~ontmUoD of' tile mined mtdents •. 
tRIG conoattaUoD _ calV ~ 01' Qceo1G1'CtGd Ute 

Utaattv ot htGIDYJSal -1'1fis. 
Lf' .... , ~ )wodrADS ea tho pod-do 

~GS b. tItLe oh.Sca1 ceilpoal t£Oft of ii4loot - tbdw 

I'ela __ 14tb fM!it laid (Jigg~ttatlOlQ' ~ea1aa ., 

taU. tho maJl80 VUieUos stu,dicd _eft ~s&Q Aow_ bWJ 

towaaUoa was faVew1eil b1 bidl ~ ilGSGWSI - tow 
~4&bt'a la tho SloGt. lila fAta~ ~ _0 
.. P~ &D. inUJowlJallt pa,l't. ill; ~,t 184 ftJ_tloa 

eJJPDOIted tho v&CItf .f SJ._ ( _til ). 

sea. ill. ( '18Ql ) _1& .llaeat1&ri3 tho .~~ra~ 
alia DlboaGD coatent 01 ~ dlcOtlD &D"t£_ to fIWL,· 

lna4 ditf.~atloa.: lndleatd thnt &IItOQ60UV$ of tale 

.. 19-· 



ft!'i.otu· thoro was a ac.maftl .so ill ~4w'e 
eoDtGDt of tho shoOts tor OOVGZl'bor to JQmBa1Wl i_a. 
dIaUs tN1 t bad lbl tiOD QDd uavo1oz;ment poftoc1,. 

atm, cbo1n4huli. _ DaC!Q ( una ) i'01POl't~ that 

tho caI1bob:14hte'Qi1d DltIOCO!h cont.to of ~ ebooto 

ill tIlo biaal bco&fJtw cmlUwi1 ~ua WQQ b&sbOll P 

tm~ ana wiater thaD in ~mmOJl os was tho 0 mUe. 

01 late. SOflG crowtb "lJIdaats e1aosoS una. 
__ ~ta ~ Btlu101, 1-14110, O1.oal bave be. 
1'000 __ to SD.a1neDOG tbQ &t01itb am.c1 ~-P8 plrOOGSfSOm 

I 

1. ploats. aiO~ '*14 toR like jIJ , Ma1olo bUdnaide ) 
aVO also \1\_ ~_s ._slVQ1u ib111te ,m~111 
1M1ueJlCG • p10at __ • 

Etbd has beeaobfJGi9Gd - ~oe tile 1~ 

of shoot BteDt040. h tb£o often ·Sims QI)4 OlG6oU& 

(iSf» ) ep~ ath_ OJ' z;d.c.t4&DI C1.IGW8bcm a' aao PDttit. 

coAOGDta\tloa obsowed· WdtioUoa ot ifltemodos 1 __ • 

%wQhod.. UlO11e and .s· , JD(J) ) wl4_ with ~ 

lUGpoft04 ., .rd sprayed at so.lOO _ oa QI·m • 
I 



~r plar¢s G~ iD alcos _00 at tho _ -

leat staao' Pl'O&!ood _nor btoruaos., MIlnOr 

owl taller ( l810 ) ecmoluc1a(1 tiAat tbcwo was 

atloast -at_Iii of iDtOf12Daes In oltbt GalUvatrtJ 
I 

of wca_ i:s \lu etWro1 .~ appliOQUOD at &10 DP\i 
i . 

OODO_JlQUcn. OoJllO ( lS70 ) obsorv04 ~eGd 

illteDJ8do 1011Gtb ~ 8cPa& w1~ Stfaitol. applied at 
_ ppm CODCcmtraU_. SPU.tt*Ofjs~ ( 1G10 ) 

stated tbat p.arDpldD plQa'u t~taci w1 til mtbGJhon 

,.4mcod eholft ~em04G. BOld. t ( .197a ) 99_04 

ouCW1lbtW ev. bJAttea _ttl otbl'o\. _ obsGW~ 

PI'OCllacfJioD of sIlo"_ iAtoltlD4os. la, ie7S KallCbl _ 

ilJJD,eTJo ".noa tIla, _o»hoD GPpli$c1 at osodllas 

otaao ot a ltlOI'JOQf4Ol1o Qfl(J lJ1IDOGOlC1J$ ClI41IDb. 

_oelia_ intoltUKlo l~. 

Z\1Qhoa. r.ucms _ Sims ( 2B'- ). ~_ 

au~ plaDto t4th etbl'Gl ~e4 er:taU- lGavoa 
tb&D CODtIo1 8ta$t witbla :0!lG wd lit t17Oa~ .. 

I 

sGltott « 1&11 ) lUiMoV~ DOtleed OP"alto otf.t. 
I 

AoeoiI<.IDg to ___ 116 wi_ ,GtbI'e101l CtlO1lrlb~ 

tala l.Gat dovo1oJ)float waG mtltillnlate6 011. an. tbo, 
",st sPIGP'. , 



V'ogotatave ~ilOUtil1a ~t OiOliS"oIl as applo 

_ peai' baa bO@ obs9WGt\l t~ lJe StlPP&'GGseCi wi tal 

toJJ.tilll BP_a ot _ ~ 1000 9P-i ot. Gtb~ as 

~&'toa b1 maG~ awl ~oa ( 19G5 )'0 !lbat.~ 

ob~tSo&1S we" also S@DORGc1 ra, itetcb1a (_0) ,. 

oa -v1&Oi'OU,e amPO .goo. ~Oet1 vG40tGtive "to. 
QftOi{ tUlG soatUOD·~ ~oati.oa ot 1000 ",IG 

otbG1)OJlQ wblcb., lowOIrGfi tb.o 14_11 COQ$ JlG_J:G4 ftbJi' 
~ 

pWli\D8 atfl4 sUmtalatGd DlO»0 uiQm oltast()iJ mai:oatf 

as a ~t of botto. Ugbt pOD.Gtrct1iollt 

BUMSa .£ r. __ .. klluMlt& ,OaA • 
catbQY art6 8t\\aft ( 3Sl<I1 aDdOatb01 29€b) 1'o\aDd 

3?cdmotloD in eta ~oD of Jtom_w1fal ploDt$ 

'" t~UD8 tbG wAtb ~. Dataer QJld WllUQl1JO ,~ 

obsOIVed tRtat GPPUaatioa ot »-_0 baa a PiOJlfi1lBOctd 

"da*f)~ AD ahoot SIOlt"!lhe 4~ ot samth Jl8daotioa 

va, ~ted lilt DOt ~1ODO*tJDal to tb.o - __ tSoaa ot 
ttl. u __ • G&m&la* .• i*batloa oi shoOt •• tao& 

lD Pqa va. ellsewG4 _ to tile appUcatloD. of.s ' 
ota_OGl to dAoot UPS ( 1leeO '" at.. 19G5).. AS pc. 
~D _ BotAblQB(mfJG) ~ _pUQC1tion' ot 

.... at 8000 to 1000 PJII1 appUetJ - 3 ,.'0' old apple 



tl160B ID fila JtAn$ ~G@iI tine ~ W _. Jo~ 

ana SheopaD ( 19Q1 ) no~oc4 ebo~or. Dt<;sS aDd rnaa
'
1er 

braots in Dord.aa treated plaDts QIJii. teatl i10 arot:fth 

tli.tf~oncQO ,ia blgb aDd low lGtVGl of tho cb_cal. 

L\\Gkt1U1 ana hfoaver" 1900 ) con.dQd ~thall' 

esp~-' tbat .miDO wns,aal*b1toJ1f og mOBSioa 
BiOWtb in apfle 011011 QODCeatmtioD ~o ot' 200 to 

aooo P»m" w. applied" WDfiJ stew bloou. 1a cboMos 

aooo JP1l m..UG __ tld sa .~~ec1 ~t 
G1oasadoa aDd i_oed ~1v P&'OdiactiOD o~ aathooyonta 

1r1 fM. ts ( m,uSO~. 1966 ). 3o*0I?S ( 19G36) stated .t oadleet apfiucatioDs of 2aoO 9Jl1ll- aooo 9lS of 
~ at _0 ~G @f tlow~~ ~OGd' .8 1~ ._ 

i_~ shoot l~ 4ft CD •• It also i'edmoGd tho 
/ 

~ ditftGDGlDaQ of tAo tNo. G.7GIOo HanloJ4 _ 
, . 

Goldor (1910) in ~'" wopo!ttQQ tbat Ala&' 'We&l@04 

skoot alOWtb bU 4C to _ - ohol1tone(A the latel'lt»clee 

QftQ Pl1IJllOtGG tleweJ1 !»itlQUOD tdl$ GPDJ£GC1 a' ~ to 
lOtOOO 9»11 _ Ute tlOOl ,em \'bicll "old. WGI'O UmitGG 

I 

rou la_ad., bIOs-it SJ_lD &DPUed a' bi" 
ClCU ____ attor baWo4$ ill -- do1&ue4 t10wGlUs 
'1'1 the fOUOtI1~ __ - _sed mo»tall", of tIt&& t 
1JIdc, ., la4iCdil91 tlowoNf \ Ala., a1)pU\l4 .~ Oft. 



~. 'bloom 1ft was lro~~e6 shoot ~ti.._M 

ottootivolu tharm tho post hal:Vost oP&\lVS appliGiJ a'· 
tba PBOViW8 autllmt&. BUt 'bctb. p~tod gMtiM@! 

- -ff~t1aU@t&. staabiit1lgo _ FGlili'Ge ( ~ ) 

- DaaiGD , 2S6!B ) ~ilted ~t J}l.Qr smPPB@s;s04 

tho tOw. ~ iac1iaa- iD old at<D a»_ztmatG2u 
to G~ _at as • 6acroose lD 1Ii£tlU LltG!o 

~iAo tlIDmll& 1*n.& tieB £llCimOoQ b, alai' _atD.Ci 
OD botb tho eoDG~1U~~Uorms _ tRAG tlm.o of aP!)UcaUoa. 

rtae _ost ~ &*htUon 1$ood by &lafl was cbtat.1lGt1 

wltb tlvaat.mcat whCll &VGl'a$O Dot .1@etb. t1a1 SO to as -. 

~be e:V(llrQSO 1i4llmbor ot leavGs 1}C1J sboot tlGOlaDQAi as tile 

dG~o of azol:ftA ~bi._ l~eod. ( S~tJt1 ana 
namllbmaoeJt 196e. ) .~b.o S _ ilGDSGD LoA, titBOftaci 

tbat ~ ~oa UlQ L'MOt' c~ aua tile ~ 

IPlllq iIl_ SJPftUe4J b &,140 _. ~a SOl)t~ at 
0.1 to 0 .. _ OOIlO_twaUoa. 

Wl1i1e, Qlk]l I~~oa ~_ea ~ _._ tIaot 
Ala. 1»_ at 1000 'ViI COIlOGD,.tiOD CS1JlSG41 b&~ __ 

atmaimaUat&QI asGOCtlatatJ uitk ~Efi$ mbO.tcmlaa ., . . 

lateJa) des. 

A1a~ (Be) ~G" tke te-- alOWtla bU 
JUGtt1_ anta~e 1 __ bUt Al1Oliessod iloVGl? bll61 

,.UaUon __ &ppUea _til lOfJO to·8.000 9,. to ,*$ 



OhGftW ( Vlwathp coa. £ll ~) o!1ailcll _ 

E4attootGtlo NpowG4 tbat t2lOos trcmtoa' eU~ur . 
aftar tbe t!owQl'1llJ8 wi ttl Alaw mado 0iI19 . a_t 

ba1t as fiUic5l.so tOftrliilal ~ aQ1 QftSPauQd tNGa. 

Xft tho.,.~ ~. Ala!? ti'Oatmont 61oucvor tile 

aiO~ ot tbo tIitlQtod UGoa WI sl_AoaDtlg ~tw 

ttlaft that of tho ccmtm trooe ldcatlDS tbat ~ 

uou1«1l bavo to 'De aDPU.oa f/f1ol1l ,ee to eoatRl _sa 

aI~e (!j)ttGOtlv~ •. Blab COIlOOiltl\\Uoa of A1$J1t poa_ 
S,1B.C»Qascd tho amoat og bleoa oa tbe~' ti'OOQ lZl tbo 

uea~ tb11ot4~ tllGatmcat. WlUiataS - SOhomCl' ( 1970 ) . 

I'G!fDnet1l that A1nlt t:4 ___ appll04 to .. TecsadJ18 

twos' ~oGd t~_ ~~ aDa ~G4 .. 

dO'1GlcPDODt iii spplo beos. 

mrt_ pC iilGAd ,., II.DAI!i ~ .• 

*_Teo"skG_ It ~~ b 196e' that tho ace 
~ QG04 . ftl~· cbealdDQ cavo~ye vcgGtatlve __ aDd 

'IOmOtttLDI clOPDiIlS b PGU' aaca QJ'J~e t~s • »onnallCGa) 

twDfI ., C1eocei NtaI14Gt1 $'. ·"~oa of 1)0* _e· 
I 

b\1~ ~ ViDa ~m.1 otc~ ana ~ .. __ sbl 

_ »w.i' ( letn ) ~14e4 a wclflotSOB of _ - sa eta 
~ . 



Will ( lS. ) X'QQC~ ~. sbortGma of plonta auG 
to toWo~ D9rau QD(1 soil app11eation of cJ'COce1 to 

. tomato plants. ~o offset or tho ohdca18 lsstGU •• 

a.4 tfed1S, attQ _C1lh tile pltaDt ~ n~med to 

~tm~ to uEQi . ., SilatkdU K1alm13k ( 19G6 ) 

obsoi'O'ed l*b1tlOD of plant _t·1til in ·tomato diao to 

.1i~ QPPUea tioa of coe 18 pot cult\ai'O tito1. 

D!~ ana aobft.rdGkS ( 1966 ) gogonocrl aGO,.. 
Gi'OWtb mto of tomato pbts tIbOD a soil QP~08t1_ ·ot 
aso lOG of oao .PGJ.' plante tma ". vea atter 16 _s of 
ap%Oll~ 1Dldo~ ~so. In booB, t\01ie~ apalB' -ot 
., ppm c,.,ce1 iz.t4bltGii tho ~ of st. as 1'CllO~ , 

bF Mldmiuca - Lam.pomDkB ( 1t6G ). 

Vall ~ awl OoCkshull , 2$8'1 ) noticed. that 

~s1aa OOCcoaoGiL,.tica plOtWGGf£ve1V dOClVGase4 

the bOtl$bt of biUsaels SP&Ol1' plaat, eo .~ tbo8Q 

b_toj _til 9$ ~ WGH 0S4r halt al.~·QS tI\c' 

belE;t\t ot tho UDtrtlato4 pleats a' ,tile _ of ~G 

'~t. LiDQml'. Sif.l4vasaB ( '3981 ) ~ soil 

appUeatloDS c., 0700001 at. 6000 J)~ Jl'Ot\acocJ .~. 

s .. (1114 _91. bG91l ___ ts 14$ __ - to ecatao1. 
fOlbGllt « 19ED ). obsow04 ~' _GOa aUlsGG _ 

, ___ 'loat Oblo •• U coat.' an ovoooe1 t.aatG6 

~ &0111& InMl tomato' pleat,. Wac. and J~( 1NL ) 



mo~OGd 8i7ia11_ aIld So_OIt' Qtrooa lQQves in ace 
tJ!Ga~~ tobacco plaats. Tiesson ( 19Ee ) ~ 

that coil «1rc.mGll appU.catiOBl of 000 to tomato 
plaDts ,J1OdmaG4 ahowto1f di*erCODiPoct plants with" 

,,_004 to111se. 

, RopeatoOl sp_,e oit @lTcccGl at aooo J)D1B 
.0 •• 

CB;atlF weQ&oea aBical aomlDQMQ 1& ~ t.~ 

, rwuo l~opa~ ead, sea Jfm. ):. 

&0 per aehoQllG aD4' Jk>t.ouaa ~ i049) applloataoa 
, . 

O.f frm to Vetma .. to p%aDts I'OSDlte4 la- tboilt 

cosstloa of s" _ i*~tlOD of apical donli\~lleG. ' 
t 

~o &.- of bbibltolf pcrl06 appe&ft1G to ba ' 

4l~ pllOp01Jtlcma1 to $0' ccmoOJ1tmtlODuaaQ ' _ 
(fAfte~ _GSO_' ,edoll ~ ftl~ from lateral 

. . . , 

b1a6s, It ba4eJ.Sl e tfDPGmlfU ltihiblUDC otieot, 1Jotll 

on ,,~tlVG rP.18WCb. aD4 glow01iQs tn tomato.. tobacco 
, I 

aDd the die ( _20» 1900 ).' ioN - ~ (19_ ) 
, . 

o~tbae, tomato p~G t~t_ tlith'U8: ,~ 

~t4tett t~w irM1i\/t4on ot _-wth, thO' lOOt 

a."e1opmont. w~,aft_04 _ tho~, hGlr.,bt ~ 

.",. 



.ll1Wllbcr @f lQQVos W@X'G loso tboJm *0 COIltd plant ·0 

~l&ali appUaat&Oii @f 1000 .. lftl to ,car.; tomato 

S~CitL1l\£D! ~Q_tod ~a tb.o ii1h!t:d. tiCllA @~ _Gte1tlvo 

a4 ~lDClucUvo cgo~f$. Otllaw attoots tbat fOUowGtl 

w~ ~.*t1on @g Elboot ~ti08, iiWJ.OOOGO ia 

st(D flQDloto:r aDd ~ __ &81\ ~ of i.ves 

( Sd~va __ MarmO!" 19GB). 

1tlo ~~ bedm:o sP~ed afto&' o!i91?iD8 

t:.1L tb o.~ tm oboek~ 1I1<;M sbcot ~ ~" Q ~ 

. _ 6lPGSltlu ~cGd SlCMtb tolt sovemi mcmtile 
, KrlAtt. 19&0 ). toft;1011mtll (UBO) ~ .ttoa 
pkDts .• tIl 84.00 __ 0 JIB Wi obaGwocl ocseati..ora 

. , 

of( aPical ." tormimal. ~ ot tIlo .. ~ _ 
tElo _~ ~eCJ· 110m fl._gino V645Gtat£ve 1at~e. 

EJiok_ al4 ( usa) hDOl1ed. ttaot _ dG.\a.vGt.U 

tile ~ of OIanSG ODd abPO fl,U&t tJteoo at 1000 to 

SOOO _.' -*Ou.a ,.'t &.taetw _ Pl'OdlaoGd mc~G 
tJrd te per tftGo .. ~siD , 1864 ) cono1a4Gt1 fIcm ble 

G2W()lU~ta that 0.- 18 bb1ft4tat1 aa>wtll of lSlOa 

saeQlDSS to. avo months QUCl illCWGrll04 frost l'e.al~Gt 

18 1tGS. ilcmuo. _ W ob~ that apJAloaUoa oil 

o.a to 0.- )18 ~aGC1 gIOvtb £n HoJleU Saeklov Rea aaplo 

del cb&notG .. 

-:aB,. 



S9~ Monge twoa tJithOd to O.~ ,m 
ia tho 'OIA' ,oaw lD DoCemij)~ to dQEUQIWo S1\.(~ 

~ that tGfm1Da1 %Jade UQWG dat"Vl004 ami in the 

to~ 1· __ aUalW lRads SPiG1tca Qik1 PiO&aoQd 

vogOtBt!ve .ct. l11o~ _ la»a plaD.tS9: Bol49 

• ~ ( 196t)' cbsow06 tbct 6CO to 1000 pJt!l r·B' 
O2lbibitOti loaf ____ al9lGOisGloa 'ot obcot 

tips. t~OD 1.,0$ MH t1aS sPWOtl op elfa t~ JaR 
an., PRlWluG. vo1iu U tUe ~ ctcmtBl apJGa~ 
( Dell 1982 ) r·s, a~ appUCJc11mblbJLtea IIGS10Wth o~ 

l<iJiiOn. ( ~ lie ) WetUf·( WS ) ,mtea that tl! 

1mblbi to~ SlOuttA of tllCk_ at aoco pg;m ttiaoa oppUoa 

to 1~ tnom aftol' tep pl\1m£nC. Oka_.lUiaUta 

Qft4 O~ ( we ) ElOtivod tbat r·m at 1COO to aooo PPi 

applied in _ Oft QDdeet _ poach 'I411Gd t~nal 

o~ sb.cots. asbGr- coDO@DtmUcm$ 1f&u.nstt Upo of GbOOts 

- ~eG!d aRtwth lW 40 to· -. . 
, , 1_ ~*Gl{1S &ave BGl)Oneci tbat rm lDblb1ted 

aPieal eomallaDCO in plants. v;'btte D.O. ( 1962 ) 

obceweti tiaat O.Sj1 '%Jm sP~ to tWI" ,eaftl o1~ apPle 

UMa in tho _duG IWlbi tad tOJi!ti1iMl t:rOwtb w 
~Noa l;.t'o~la1 .as. ~s t»oatDlGDt J)fttducoa t1wa~t 

-til., 



"tWOGS as oompaN to check. tiM ttoa? ( ~ ) ~·rttoQ 
" . 

that Em eJP~ ,*U4toa ~G~DSl ~o stela o1_QattoB 

- _d ~D.Oo. O.n tt16 ~~~~.~ it $titma!aW 

1a~ bUd dGVo1o~_ b ~1aDts. 

Xt!lacS also beoa ~DOlltQa that KB __ s, . . 

lDblb!t04 ~ of tQ1l14uals aDd 4G'1Olo1DGBt ~_cal 

lmtis Sa lVU .an applied aftGil tli_DS ·(mo~ &41062 ). 

JeDk&0t4oa ( 1IQ) ) obs_oa titst avpUOQUcD ot 
It!OO PPil • ~oGC1 4-{$ b~GS ill, cu· uoaJl old applo 

, ~ 

tl'OGh lalIbaR _ Pasa4 ( 19S3 ) _ GSPo_OJ1~ . tb~ 

GttGOt 0' 200 ,pm, <!OO PPI aDd 100 'PI of tm ,. ao _.s 
-old b~al plants awl CODt&amGfl ,bat m lIdl&1d.ta _tal 
aoma»anco. 

, 
Irtaf;,l~ a_. 81 1QQwarl,. • 

mdaoftoA awl ~ ( SGGe ,), "",atoc1 tbat tba 

.. ar.wtb ~_~ ethd "QD. GPPUeel to agple t!!Wi 

~ ,~es ow ~ WlOGB a_ a~ etG80S tJ:oa 
, ' 

pl'o-b1ooDl to bowod, im1tazd.c1Jlu _~ voaatatlVG sRWtll 

_ PiOlDDtoc1 tlotlOJ' bad iOBlBtioB lD SOIlO CSSOI. Be 8110 

i-_I'tod tbat tall aDd _81 applicatioas of 8&0 to aoooPlD 
of otIlOJhoB to apple QJlt1 p.» tJ100I .p'~8sdVGgetatAve 

s10Wth Sa. SOtle cane i1!4cb. Sli Ita_OlP support«U_ 

Katoebie aDd WlUlU!il ( 19fD , t· Willi. U.W. ( 1910 ) 



- C1i3te~s &BAd PolTOYo ( 197Q ). ~bGY JI~ftea _t·· 

othepbon t!1OQ~ts to 1Dc1moe ~~ mad fOltDllt&_ also 

Pl'OmCtltl ~l&Qr bCDadDe O~ oon'tIOUcd bl.mDtal btaadau 

htlblt. 

coota Qi\ci. bl1&ti ( :ISPI3 ) strrltod tbat O~ 

a~ aco p. Q,pplloa Gf40 IiODUl betol1e hawoat appea~ to 

HdUe. tile nambOlt ot miaea bUd dllttOfleatlatGd· ill tile 

'J/oa'e of treattlGd blat to "00 it in tho ~ UeeJl. 
, 

Cba_. mow aB4 ~. ( 3#1a ) .000l'eoci 

tba' ~1I8, OGIlOcaaUons og _ to ao PDB --

_00 OIl tlaQ as llea1l old J4Dsftl tl'OG iBdlIoca eal'ly _ . 

ilcavey tI.owe~ Dilt __ tlN)QtriGJlt PIO~ the 

to11otd.ns ablFoztiml ~t SWltA as ilow~ a.a (t) PliO<kloU_ 
ot 3 to B edJ,law paat.olGs .uno_ flam last ,ea», 
fJUltAD8 ~D (U) La~o _bOlt oK mi_ leaIU '-olea 
cau.) ~0i1.0G of leqe _ber of .alee glOB ttao 
ao~ wds ai_ted b ucccJ:f tJ~Gs. s_ta '(MO ) 

Jte.POnod that otll~ PIGllOWGa&UGJ.1 £t.ow~of 

maD&O wbicb. va8 &leo aIDVORod bV IMtclAOI' ( 2.910 ). 

I I COOkO. _ Jtti1dall , 19ee ) tb@ _¢lace of tile 

p._oo.1 &.~ 01 ethllo\ ~ bas ~Gld tba1$ 

ffJI-'1IS pl.I1OaIP1G pbb t£til .~ at .toa 01 t.toQbJA. 
\ 

bae s~.u, AIldtIot4 _ flower a._Uoa. 2.botlovOdras 
nflDOllSG is boat.a t4ttl tile hi·._ atea. 



8_~ ( U>a3 ) tlomoastmtsJ tbnt eppUaaUOa 

BoBlU1o cmaOGtl fJG'9rosei- of vogetativo ~ ~ 

" .. tea lDiUaUon of tlDWor wels. It talso 4G1a1rG4 

tlowo&tDg 1D pot1Jalla' " 3-1 _s eaCi tIlo ~""SG to 
. aoeaso ~ ot o.~ to &;3 was fOlIIld to be t£ tilOVlt emu . 

toslo ott_ ( oathey _ WOJiD lSGi ). E4sartera _. 

lOiftlQJl ( 19_ ) toUild tbQt to~r 1liJfiQ1! of De at aoQo to 
aooo ppa s,ppUQd _oa- to t1ow~ fA rIla c1Wic d~ 
bloOli iq,r 1 .' a· _e m applo .. l1caaltGtt 1B blab- ~t 

.. :. 

set as ~ wlttl _tlO1.: _talc , 19_ ) opiaod. *t 
iOO to _0 9»& of n-Illao a~ 1J1oSGO!1A&as oDd .flUlt 

a.tI1, i~soa tlG&t ao1o. GIla »e4g0Qti tdt slaG 1a 

apple. DoJDd.s ( lSes ) ~1itG4 tbat a-Id.I'C Be~G4 
~ 

CIOWtb D 11otl\ "01&0 'Gall eDG M ,Ga. 014 OJ)ple Qlidl p~ . 

~ - p~ ftowOi4Dg ia thQ 18-. 
In ft\1.tt thea a&eb a~ epplee, ~ __ • 

chGld.~ mo~ fiOwcms oro PIOtitl_ CD ~ ~ "'_ 

De t Bat3e» - Wllli.1I 19G3 ) Stauk" an4 LiDk( 1$69 ) 
l'CDOlt04. that toUQll 8PpUoatlOllB 01 n-m&1IO to ~Ga 
~1GC11Dtlo»GSClem:G slze. rttUa. e)_I 'ot ~ at 

\ , 

aooo to - PlIIa»p1t.eG to 3 UCDft old .oi>J40 tl1e&l aa 
mid Me PIO_o.O fommatloa of flow .. _as . atat1 W 0.1 

te--. IlcltlGllGd tho .n.eat , .... ,,$ «ntPared to 0.' la· 



GOtht~ aD4 1k18~ a ~, 18Ga) qJIltll4e_1'O 

aacil K&tohia -. alJ. 1IGS) atato4 _t an tilGa~t 
of Ja.e il1Oi'aa9od fiouor billa itlamatloDs ill _40d~-. 

Romi1.a " 01 ( 1966 ) moft;&cod all ~sod ~tede 
of t~s wltb tlcMOIlfJ dee to _ applloatioDa of •• ao. 

midtl' fi¥fiSld _ flma--. • 
wu. ~pa~ _ Sen ( 3tm. ) atatoa tIaot 

J 

I.'OPOated DPJIC7I1 of 0ue0oo1 at sooo PPi ~tlU I'Gdaoac1 

aad ,lOmOtca t1ov~ m bioraDlal l1eadJlt& LaDS- 0I8DS0. 
it at tile lQG.e lOBeGlltmUoa W at.milal- IDAt VO'lIl1 e1tllbt 
Gftoot. a., , aoo .. 1000 91J1l ) QJld Ol'coOQl , 1000... 8000pzq ) 

appliod U a~8 CO __ CD "doe 0' 10ft fIlGilt !at~8 
to tile t~ •• ttlou ~0 &D aotiVO statG oS ~ 

dladJlt& aD ott ,0QIl •. tAG I'GCII1t VON vOJ1/ ~ __ til 

aU tile 4 'lrOatrleats. AU of tIloso .~- tbOPGSOeataSG 

·.t sbOcts. fiowedaa Sfa tIlo ~ sg~ ., 0Dlu ereooGl 

at aooo ,PI ~SQa tao ~ 01 fIGlta bewe)'f!1tGd P. 

tJNQtGd J&mI! ( __ e.e._ D~.rcD lGGB·). ae"l!tm) 

save a COSlJ&-UVO statCJllaat tala, COt: we. I!Dft ottootl_ 

lD »OtartJaUcm.o.t~. &II PGai' as AlaN ID t.lPpl'h 

13aI~ baatmeatW&8 mo. offGO:Uve .. lete ucatrlont. 
_ tA. BaSIl aa4 SaD , ae ) I'OJOwtod that eIiIJOIIDGqtlQt 

_ ._al4e oada at lOOOtfaOOOt4COO wm weft _Uotl 



to 4 _ U reaJ? olc1mattlgo _~1fl!l» ~(.A1t~tG 

bcter4as ) _ StaiWllaaia , ~ bec~). OCC 

twoatmoat .SDitAeantlr ~ooc1 glOt1tbt lwelPOOtiyo 

'ot p1aat qo Oit Cl4Uvall aftd ~'G4~. i. 

beta ou1tlvars 1M' ~2?UG'QladV 1~ ~. It bad 

lJGr401O!a1 &tt~ oa twlt act aDd ~D.Uoa ill 

NOQIIa LeDpa plaDts' Oq. 

me_JAr. AI. AtliQr&u • 
fa at O.OOS$ ae\DVGCl b20oaAm&_ of l'D.bo_os 

b-y oao weok _ a' 0._ dow-a; was dola:9'aG '" a 
mDsth,Wbite' 19SO ),. AocodDS to ___ aJI4 *to, 
( JSSO ) appUoaUoa of tide oompcnad bas ale» 4ola7ot 

~_ Sa be_om, PcacbOl. PluDlS, end 0IlG3?f1es. 

rseuJ,e:r &114 »a1rI.c ( _ ) ... &'ted ~t Q1}f4loatioa 
ot 0. __ to 0._ MlJ ___ c101o.VGti t1owe&Us __ 
a peat __ &a t€lheatt, maSse, tobaCCO·, .temQ~ _ . 

cot_a ·,_to. t1lDab , 1t61 ) touaa that ~ortO:e of 
,.olGs D __ vas 4~$i _ ~o~ a ClOa~ ,1Qt 

tile taita dPaae4 at tile OQI.IG tillo: al __ ." , 
I 

IDVO* __ oam.ed 'IDt '" JeId&&d _ ,,,.(1(19_> 
wrodod tbat .,DlA·oaUoA of - aIlC1 - ppa m 4ola1eQ 
tJow __ &. Ddaaas-

!fllbae II. It)1l1a to 'rt~._G flowodltu ill 
'oatil .. a,4ft1C$Uq "estt.U'I(J SIOWtb _ wltiMa; 



tho 1Db1b1tlDg Qotioa of aplOQ1 Wdt Marill d. 13.(1941) •. 

• ,_01 aDd C6311iman ( .19Sl ) aiU1 ~JhltG (19lJO) i'GJOn04 

bDlb&UOD of tlowoiiDG golf 4 .. G weeks ill b1aGk 

I1GspbQlT1 ul til MB GP_ec1 bolo" tho tlowOh W~ 

·9&sablo. 

S~ ( 19«a ) metiood tbat appUcatl.oll 

ot !GI, 0700001 _ PBlcu,phoae.D eau- _p~e_OD 01 

VGaetaUvQ glfOt1tll dd··PJOfiJOtotl 'D&_tiOD of c1uotf'#s 

otftot:Jer blade. 8_. Bbaatad _4 Jdd,1i ( ~ )statod 

tbat 60 teo SOOOppa rll applied aD Uov __ iDCiloatect a 

pOsitivo Gttoet Aa 1~ mi_ pddG. lD ~ 

.- tbeSG S,IlOI1GQSG4 w&tblncwoaslJit: co~tiOll of "8, . 

............ ......... ......... .... .. 



CHAPTER III· 

Materials and Methods 



!flo Pl'GSGBt lava_aatica ,oa th~ ott. og _deal. -_oa1 usa pbfsteo-_GId_ ~tmeBts fOB ~ a •• ttea 
, . 

in maaao was _sea eat 1a tile 1Iol'tl0ll1tua1 ~_ statioa 

of tile a_Gsa Umvet1Si..tv 01 A8f1eG1twre - ~GObIDle&V .. aIlS 

ttle 1foaJ.' :ttn3JM. 'BAG vail •• afJPoets ., tbo otmdf WON to 
. , 

lmotI tile ~_ o,~tS.oa 01' Ohock 1ft~, .oat of' 

tlow-D8.' _ .. UDal. Sa tIlo dovol4ras Urao .0 .., _eat 0' 
• • .. t ~";' 

IQ'M:1QI sa.IE..a,i\iWm • 
• oJ1Chawd Aa l.ooat06 <tl_t Ii .. flWOJ i _ 

_ ~. at a :1aU1nado of moO lB'. - SOO &a' at It is 
aboat 60 JIm. maq' '- tlao DGV of ~ hftVIac all e1Utl&4e 

Of ee.1lJ _ttl'S abo". tRiG IIGlUl ooa 1_01. 

~Q oUmeto .f tbo plaoe is a~ -- -
1l1tfDS4 ... ., fiWIt'.IO~ .nth. a" __ I", hO •• t $0 vl~ 

s" ~U.9eJ.v m.Ua •• wao data 011 valther _Utu 
__ tal mad __ 1Il_. tGlUCftLtuGt ttJaBltmlll - ft4~ 

I'QbtaU, OlDUebt IlOUI1St __ 0100&'" - J1QlaUvohuaat4&W 
(Ito. baVG lJeoa JllGSetod , .. tIlo 'able no.l. . 

~Go11 ot tile ol!Oltarii &1 •• .au - ~ loatI 

tn. wlth bl,sIl SIOD _teat __ terietAe. of I'G4 _1,. a. 
60S,. 48 4eap. vall flad,noa OI1a eel,die with ,$ ,VB of 4.7. 



tfeatbCi» fata t!om OotobOlr 1973 to' 'A!n'11 1974 

at tRaG B.o_cm1~ Reoen_ &taUCDt· OlJA!., DbuUmDGSt1aJ1. 

a UOVd_ w.e 71.e 3S0 , M.8 

3 Dooeub. _.e ee.e J4.3 e.e 

J~ 0.0 6.4 14.1 e.o 

6 rebllla.,. 0.0 1S.t· 17t3 '1.' 
6 thwek <H.1 as.B B1.8 ,,9 
, APdl "..0 _,s ae.o lGwes 

'UI1III ; . r K Ifln - -, fl"l. "U--, •• '. .. F ... - -. _ II 'A_' _11" ..... j .... 15. bike • I ,-, t :1 





ftiliOO LaDsI'a trees' UOI'G ooloctoa 1'0,.. tho aboVe 

lnvODtisaUoa. 'DlOJ WOJlO heal_ - VlS01Oll1 QAd W~G 

of tile SOlUe aco. siao. .sbaPo _ boa~ POl1lO_o. 
'!!lOGO t~s WeJ10 sa _tcd ·i. tlle mldd10 o£ tho 0 ~ 

QDd a. e\l_ UfiG eu30NiDl oCJ,UQl SIJD11sbt" td.Dd vo1Oo1_ 
aDd _to. eultal101 uoatmcmts.· 

~1 __ .",,,Wi' _"iii ,ZIImduI9Jla • 
Ulo Pb7sloo1 tHata&ea~c 140M (1) •• DC 

(1a., KIlOtebius aruJ (111) J)f3to14atloa of shoots. 

(i) "" I 
~DO coas1ot06 of ~ya1 of tJQdc.. 3· to G _. 

wAde, &1\ the tom of .. IUs f'1UI tla.e 1owe1I DC" ot a I nOlI 
l*epZ'GoonUDQ ODe to two voar 014 ~ aa &Ild.&Qated b7' 
ita ~ob. bIOla coloUr Of -0 st~ file s. *-eS8 .. 
at tbc ~ Of aUa&- t11_' bG a_t a-S .Cli1t al •• 

,11'._* •• 
Ii' ~. ,a pa'" 01 Imd' 01_ 14tb tIOlIO arlO. 01 •• taoo wooa· are to 1Io1(l!109e4 co as to _. a 

laIOtoll. ftlo 1~ of _ta W h "0_, wf..tIl a ._ 
of:) 0tI. at tIlo ooatft)" ao .. 81$10 ~4 l/lSo of chao, &a 
1 __ ttio.lmotctblDs oltG arG omo_ tile earao as la 

~. 



(W) ~&I 

. DatoliQtiOlA COBlSi.ets og removal of l.eaves :t1iai 

. tb~ \\IPQ~ 1)03ri;iOD of ttAo dloo1: zaopnSGfiUBiS tho GQ~ 

saasoa 8~·. 

_ogl"atel neat. • . 
Ule GBDGMoAt _0 comlCllaetotl with ~r tJtGatr4oDtB.· 

ltaolu4iDa ooBtfOl as ,cila. £a Q ~scd block asS&aD 

hav1DG ftvo ztGJ1ioaUus. 

1lfHlII'Mb_ a 
. RGOGIlu., SOIiO ~ ft~ ob_cals P~a&as 

meaDS 8>1' mJPP~-DI: crowtb' ~ ,.cd.q ~ . &a e 

UlciG vad. Of plq's _0 bleD wcoSBlsG4. AmctIiO tke 

mo" ,4OmmODlU uao<J ~ "~ta tlae ~ -_ca1s 

V~ uSG6 tor tIlG 9~saat; ~m_. 

(I) . fa eh1o=oothall0 »ho •• ' sold ,-.) 

'At) a ,~1 ._smdawdO _<1 ( .A1aIf ). 

(W)a oblolVoWl t_~ ammo •• oh2.od"ClCaCO) 
<tv) 1.e ___ aosillO .. 3, G.. mODoC MB ). 

~ was· tdGd Cit oo~.t.tlODD 0' -.400.~. 
Jl1ail was "sod £II va __ eGDOeDt_ticme 01 1OCO,aooo ana 
acoo _. ao a~ 'Of Cllcoool _1Gd WUG 1OGOtIOOO ana 
1000 PM 1 __ "1_. ~IJ el'$C was ~dcd -til ~.'UiOO _ 

2000 '111 GOncoat_UollS. 
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BI1lmdmoatml4eeL.' 
~mlsed block dGt4P. vas tollowGd lIrA tills 

__ moat t4th 2a tHStDl<iilto,._ itaOhaaec1 ." 

ohQld.oa1a QD.t1 cacb of tkAom VG4'O tsiGti &n tilftlO l~ola 

tbae aoeoaa~ ~I' 13 troatmGZlts _ tbG~ot 0BlG ~a 

coatlol wholrQ 0D1r c1lotlUGtl water was sPl'aUod • 

. cntOM WOfO ave ifePUaUoao in aU9 

. Whoso tNatauat~ ,W" eotablliQtlOftS of _mca1 
appUoaUono ~ til. aD&\ns-' the miLa COIlOGIltRUOIlO ahcSOil 

, . 
10»' t1\o chcd t!'eatmonts WGI70 so1oet04 to ~" out 
tbts .'.oetlmauon. ~e~l'G·4OO ppa GtbifGl, acoo PEG 

oacb of A1o» _ f,..')eooe1. aD4UOO P1D t·m U~ uooc1 ell 

"_ad'dloots. 

.. ~.& itai&&a l 

ibo ozp~ was _*otocl Witbtlvo t~tm.eats, 

&nolaa4bs ooratd aGone,' Sa & ~;e6 block 4081_ 

~. Avo ~QKcatlCJilS. 

iQ,. wGll of the tbno eapo:i1nGftt$t OAe tH.Q •• 

eaI'BQ*ea, Avo, Utlba o.f _~m dns~p(jf t1100 vas 

sr4octe4 et mxu1otI' eO.Velkls tile Wolo of t~ Cl1»fa_ 



Each 11mb was consideM as ODe lOOPUeaUon. ~OD healt~ 

Gboots wore selected ma eDG ~ of ttlo limb to 
1'091'00.' ODO troatl!1t.at. Labels ~ p~rod'~ the 

__ filGDt 6Wllbor. l'opUoaticDo tJ-ootmont - shoot !IJW1.boil. 

- •. AflAIAWa 0 

lbe ~3?04 CGaoGDtatiou 01 QQ.UOUS aolutlODa 
WON P11O~ ftQa 4&~t ___ 0 by 'c1llutiDs tIlo 

CODOoaUatGd GbGDlaa10 GlIpplied . ." tho UOsPootlvo ams. 
,The ahoots 01 d1tt~t t~tal_t$ t1~ O_Gd vlth 

\ . . 

~Nd ob_oala till tAG &eavos t:10J'O tuU:1 '~·oa· 
shoota ~HaQllUas coat- w~ sPJliJ1/od tl1. ClsUUGd 

_t.oraly,. TIl,Q fillet .og~ was aDB~OD em tilo 16th. 

of enob. lS73 aDd tb.G sGCODd ep~. was QiVeD Oil tho· 

let rtcvambo~. 'ust aftoI' a Sb~sbt of me ft!'#t sp_. 
. . 

.MmUit 
ObGOJf\YeUou'" eJIoOt 1 __ • _sa1tUamote 01" 

W.Ckncsa of sboot, =mborot lGavoa QJ'ld cm:m1cUv. :B.oag 

aha of moot Use.1 tlowotias __ of dloots t1cw0l\ld. 

aDd sox aUo ott. WerG I'OOOJPdod stJa wS.QG boal~' 

• til 16th of OotohOl' _ ~ Oft 16'" AJ)li.l. 
, . . 

~_CIl.OD ill ~ was meaGUI~ '" a metwe 
ecale . GIld tllo d£amotcr 01 tlo bad JOf.1tlOA Of tile Gboot . 
was matAlnd _ tbl .. ss _se 0» dial. ~ho fMma1aUve 

1·081 CdOa of ~ot VSI twDd· out by taGaaalU{J tho 1~ 
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QDd b~th of loav08 v! til thG belp og a met~ scale la 

PG»SQt.\ftOG of the oz,ODgtb e¢] width Pi'OCittot metbat1Q oC 

Aek1~ a 11(1988)., Tbls 10Dgth WSatb. plO4Qot wae 

aalUpUod by 0." to eat tile oocuJl\f;e lGaJr a~. file' 

ta.to" was dmved tw dotOlmlaiLD8 tRao 8l'Qa oK a eamz40 
~(JI' off leaves wi til tl&o ~ aDd plaDtmotGr QIl4 

d1Y1cJ&rta tJaG Q~ by l~ wldtb PlOduct ,ot tbo leavGs • 

• ott. ot ~ wbstaDtloo-oa •• ~.OD 

AD maDe» ves ltuClod by adODt1at: tlao i\)~ ~&OC_N 

~~ tiadlas out toto! 1II1illb~ .f .t'lowOi'd Aasa tatlohaoGfAOO. 

~ _ ot tho _acted tJlGGst ~ vaflto1oa 

WO»G aolootGd at auiOD aDd IalrJdJtol'OCl .-aD:! by ta~ 

1be toW 1~ ot tho flowor bean.aC sumoos val 
UloaBllNd omrl JfGOOJ'det3 OIl tho ateia. Q~JilT QDd torUcaw' 
nObil. III 01'6. tD asoo»wa tAo toW _lIor of tlowGh 
CIallv CDl1Ilt taB tekoa i'!eS UaIG to timo whoa tbe ftou •• 
~-'3.y GtartGct 0, __ OIl ea. pea. UU tile ~ 
was ov~. ae~ val 40De irA tile erGPSDB b~ " to 
6.$0 PJI., bI td40k tlIIO 09 __ 01 AowOJiG ~"tbo _ 

WQlto uS1lQlty OVfl1ll. 'Aft. ooctl coat tIlo opoiaGd tlowore tt_ .~ ~. Att~ tbe 'OOfIl4cUCfD ot ~».c 
tIIo __ ~s U ·oaaIl PeA\da., tiao UWtlbg ., tloW8J11 

PO. c.u.ra.'~ Of .novo. lloalADs eu"IQOQ wee o.a1c1J1Qted 



b1 cUV141nc the total ilWIbOlr Of tlowow 'bJ tho. total 

leneth Of tbG f1Ot1QI' ~en_DG eta_co. 'Rho 903 stiO 

was oa1culatod by dlv141Dg tho !1Wlbo~ of rm10 b1 

p_~t' tlwow* 

ibtf' bio __ d stu.eo .f _ots _~ att011Gl\t 

tJlGQtmeDts 14 tb ~4e ~ tbolJ.- toW .wb.Ob1c1rratG 

GOut-t. total Dlt~p _tet awl tho elm fQtiO U(;Ji'O 

osu.matotl tbdCG, the· 4_8' ~ 111 tile m.oDtb of 0_-0 the' sCC011G c1W1ias JaIlUaiV _ tlto SJ.'4 il.B tilo 

mont" Of Ap1i11. 

aooeUaatloD of ~ was takoA t&-P as ,. 

~_gS. (104$) rnothot QIQd tRao total m1 t1'Oe~ estilllaU«m 

was ~.~ ftt GS:'OW .. o:olC3014ab1m.d siV@D Ao 

l.g.4.8 •. , e,A.i ) .. ctm mUon taOC oMalDocl bU 4l91diDs , 

tile COlltoat of toW, ~d.to Vitb toW· Jd,t19GGD, 
, 

. somoor& 'a motbo4 ( IN ). WtAI! ~ lB tho , 

eetAmatlOD of ~~ In tho· plaDt matodo1. 

soaoSPl tfJ lbo_to __ "O$s- vad pJ1I}1aJlGt as 
ae_~ below. two !ltlesot tile ~t _tolDe .. 



(Q) 00 _8. of ~a~e _.-\US ~._ 
yhOspbatcao 

<17J) 6O~. of noaho.U.e aalt , potae~._vBD 

tn_mte) Do_cocK. Bod~. 
(0)· _ ml. of SOt1lus ~l9ddG , 11 ). 

(d) _ ml .. of_PPo. ~tG ( SaO) <10$ .~). 

(0) 3. gDs. of ~"8 ~ stlipbato. 

(0 QO~' __ shed 0.1 E IWb 01 aoo 111 •. 

, 3.-,0 of A.B. SOli; por U," ). 

lUll ""a u,tw of ___ lGd tmt._, ,66 fPo •• t 

Qllbu4trI01ae· -~Uti~.C. _spbatGt .. eo -. of ftOeIlo120 

aalt, Uos-G aesolvo.tlOO 11\. ot. ~ UOI1O atic04 to it. ~ 
" a mlow ail&tlea Of Ja) til. or _ ~4 lJlaO., AftOI' the 

OlS04 &9 eoDJi1l~ dledV<id. _ ~ of AatIV~ SOdl. 
~tG ~ achiGQ _ b~t lDtO ao1Q"on with v1~ 

stl~. ft.fj eo11at401A ves twanst~ to 8 two lltR ·~d,o 
flaSk aDd __ I _ mi.. of 0-' 3 _ ( 1.-0 _. ot A.a 

salWt»G ) WC$'G at1«Joc1. fbG DOa ilt1utlon weG »~ t4tta. 

cpaDtitatlvc:J acOli.ROV. AftOfl' a4dltloa Of' So4at& udatlOD.. the 

t!01uf4oa vaG mado OJ) to· aU._ ·m.adc.St vas _* Dc 
cool ~ .ce to. abrAIt 10 daU·!t ad til. altowt ~ 
Dtaebll- ftIIrlG1 ueiD8 tUte~ PWfllt, Ute t\mnG1 aM tkA. Wf410 

wadld - lJIlGtlb$il),. _4. !ko 11_ eo 111. 01 the IUt.,. 
was _sea •• fte 1'Ga8- DOW ~ to. Qae·_ WI __ b a 

'. 4t.: 



lImL4mmRi MAA ~ 0 

M1fflIt&tm. I 

__ ct1OD' of stASQ1lS fiORl 4J4etl _torial wee 

oaft'1c4 out bV colel 811acti._ mothoa. aso rna. of claoQ 
tlatorial alft4 20 fIl. ,or _ a1ca&f1\.'.; was tokcm U Qsmup1e ' 

tunboanci k01}' OD iloiUas watGJt lJatb fOJt halt aD _~. 

After 86 bo1a!to the mp~t Ulpid t1QS (lGOOllW ett. 
th_ tbo co1~ cmtBlotloia ,.C_H Uta8 to11CmoQ bu _ 

aJ.ddlrtl.'&o ,lOGoss was ~toa ~ 96~· ot 
fJStmctloa ,. ea_ Gft\t1$ oft alcohol. via ••• _ arad 

__ Uod _t •• Tbo A_I ._oUen \7aO doDo . to 

lllCludG motisaae *01& al'G ~b1G lD ~ tho 

aRleta VOH mad@ 1&Pto a ~. of lOO 114. tI18 *$ 
Oft aU_t of SO ml. was tnIt01l .r GlU~GDt , •• GGa of 

.1111." ... 
Slou&aa1l9A •. 

A SO mA., aJ4cglOt _e tn!lon An '0 100 Ill. b_w 

and tho alCOhol -0 O'VOpmilca wt# e watGlt bath. ~hG 

t.Gd&oI' was b.Ow.CVQi>IlO' ~oc1 to dIU O11t complotc1v. 

Aft- tbe .. a:kcho1 was ~~f 1 m&. 01 ltlCG acetate 



GDluUon was ad6GC1 to ·pveoipitate _@ COlloidal 

S1ib~O£J and tbo co1cudJl!B matters. 2iao ... t_ 
ot tho boakow VOlVO t11t~ ~ tbrousb Wbatataa 

~1 AltOX' .PaP. bte alii QDOtl!a!i- tJeakOB coaatdmDC 

G 14. of SlttaratGd solMUon· of c1&sodi_ byci-. 
*S1Jhat.O so os to pftlOlIJQt toto • oafeOtl 1ea4 

acetato &Ii till) tbzm of load _~to. ~ ~o tho 
16a~ 9hcOate tdlG eoatoDt ce *0 heaker was s_a 
tAl~ Uh_masa tfbatmaa NO. _ AltoI' NG~ - iDo 

o~ Qtoftl9te lfQe GOlLleotGCi aDa fAStJo Q,p to' the 

"0_0 of 100 00. 18 a __ oblo n.GstI~ 

IghRlxI&a. 
AD ell_, Of SO ell. !'IG1J. tho ole"aeS. 

solution wall tnkon 1ft tl SO ml.· vo1umetSlo tla*. S.a al. 

ot a rroamal bufll'0Oblod.o _0 va·s tba atidod b tile 

va_eta. AGe'aJld tko 4ad.c wae plaoGtl ta a .11_ 

-- bQ'tb _" WI Gil tum~ 1;\)1' SlWOrstou of ~~ 
Slasaws. AftOlt·.b&1t aD .~ tile tlaelt was ~ ott _ 

_ led -tho eaess addwae _taUsQd· t4tfl 0" B 
. . 

lOBi_ .-dtlG I mlutloa slUG Q dJ:Op or ~ GIld 

Udi_to .. *0 SOlatlOIl was macIe * __ "'-_0 " 

a&aDs s 4M11p of 0.0 H aootio eaSt1 - thGD til. VOlume 
va. IJIade up to ISO fill. 



~a 

10 Cll.of, S\l".. eo11ltioa was takGll iii Q teat 
tub sad S 111. ot samosn'ta lKIaaGDt was o.(iaoa. 45 m1.. oft 

tiot&UOtS watw vall calec adcJGG wasb&rss dotm the sados of 

tbo tGGt tubo.D1cDlcs uitb s mt. same_a I'OQICI'it' taG 10 ml. 

diatlUQd _tG~ w_ tar&ou. fbo ~o were til. kept in a 

bot boUias watOlt both to~ 16 m!zatos. .liter cooJ.laa. 
e:raotlr· 1 00. of S.~ U _ 3 till. of 1.a u. ~o 

add WONG "atica so os to b~ caPlOll8 .cio to tIlG solatlon. 

tbo GXOGSS 10&40 une U tatOti SSDiaBt 0.006 U. Haaseoa 
uslDs 1rJ _. solutioa as lD41cator. YhG _t Of 0·.006 m. 
'.alum tbio~tG coi:aStJRed b110GlllG _0 obtdDati _. . 

wbtmotlDa tho volume. ot sodium tbi.~ta of tbG SlIaa~ 

solutloa ~ tbatOf blaBtlrt 

1'tlo tblO-,to uo1atlOa uas 91'$\- __ a.~2 .. vtllC 

fffI.a _,. 01 9Ufm OW.'3&ao (JH1lwa _o~te ill a 

Utl'G Of 1lol1ec1 _ QOO1GC1 QJ.stlUod watel'. ~ho Itook IOliItloa 

was Gtohd Sa a 00l4_ &'" wmpJGC1 "til block NGW,. 

0.6 Ill. otcbloao_ •. uas a4aefl to tbe IOlfltlQJl _ til. tbe 

a.ub'bGr atopPonlt. &flk was pieced SD tile I'GMsel1atoh Ano» 
a waGk tho soluUOJ1 wa$ IltaDdads04 aoCUd1Ds to tho method 

dose_bot by Vosol (. U)&l ),. 



At ft·rst tho 4isaoba~tiG Slo,mso 1.0 bydl!Olisetl 

to alucose aDd tlUtose by bo$.uaa "'tal DOla. !ho ~ott_B 

*t tako plaeo dUZlfllC the ostima~ of fZD68lN GI- as _~G .. 
'lbo cu.S04 aoUDl t'llth DaOB p~GO tho ~ 

o~ 01'1>1'10 bVcliOmLc1"o OO(OB)g as 3hotm. %'aGlow. 

QlSO~ + a naOB Q HaaSO" • ca'.a 
Otl(OB)a Pmcta. with J1G$aiIls ,~Wbca s.uee1 
to p~o ~e ost4.1o-

. n.QllO + fa ou(CI)a = ~COOK <* (JIlfiJ + ~ 

Vb. Kl _ JIaS04 ~ cCl4ed •. th@ tl)~ ~et1CBQ 

te1Io place .. 
~4+ Sl .. RlOa ;:a ~4 .;. mi. 4> DlOa 

- ~ Da • ale .;. SSaO 
Who 1&bcatoa &cdIJlO _aSCQ tho QaaO as ~c 

&o<l.dG ~..,. raa c# 40lIl .. Os 
locliilO floo.oUnc _th ~ gtVGtJ a ~tatlveva1wlG 

of · ... ura tot. w.oaato. 
lImaa StiPa • %$ il# atfai .. ~OG 
t~GO tbenacttOll Sa ~ 018, the •• &!d._toil' 

.. ftO Vltb lo*o 'slfins a aeop1bluo «>~ *eb -.'''8 
_vlDs a Palo S~ eolOUr of CQp~o 10c1lde. 



Ita_ eil aOld hyd_!v(j1s aivos a ~tatave 

nold og n-01uecaa. aDd thuo tho 81uocso cali ToG esUttat049 

by somcmvt·s fI-Sdlt methOd. 

fho C&1ccho11asolublo mateJ'ial 113ft fJVI.18 ta tho 
S1!!Il1l4o _bas after tOO· _aloUoa og -pI'S WQS tiloau-.u 

washoe awl dSlea. so IiJ6s. of tBAc: mated tlGrG acfAl~t_ 

woiGbGd aDd tI.lkea ill baa1 sJaaae toet _bas toJJ,cwCtl ._ 
. . 

130 eo. 01 4latUlGd tat·or .. 1 00. of ~GDtaW iI~ •. 
1 t was then bdloa iD mt&' btl. to. __ Wt D101u1a 

"Pla. ~i'lUa the contcmt *19 tI01~ ftem . the . 

solation was Q001Stif 4l~~t1 DAd ftGll~G" wLtb a a:.UaOB 

aad tbOD ---404 td.th 0.6 I. CHa aJOB,tltGD tmDst~ 
. to a 100 ca,. --atzto tladl .• 13 _de up tIlo "'_0 at 

D'dRII 
~o !WJ.ao p~ as ct~bed QQ1Uor ill tho 

S __ IG flGtboa' of estimation ot ~B WCoscdo»t:od bl 
tIlo aeti_UOfi of .,VJ1). 

a_ Of ~_ S1iSf,\.1rS mtalt&pUcQ wlt!) o.eo Me 

tho ~ ot __ p"mont •. me 'ORontaGe o~ it~ 'a 
_ZlGosed .OJ) <Jaw _gilt _de. 

• .fjg. 



QI~ + tmaOli = tJaaS041 + Ol(OB)a 

n-.CUO + :!QI(OJI)a 0 R.0001I +QJaf) +~ 

8lJaS04+C ' .. -=3 =-.3.K~ +8 JJX .moS 
6 at .. mOa == 31a .c- 3 BaO 

a CbaO .. Ile = 4.6 CGl .. Oa _ 
aIlaa¥, • al9 III • mol + ¥400 

~e total mtt __ ~tlO14 wQS'~neCl out 

as per mt0D3G1tJabo taG*" _VGB ,. I~O.A.n. ( Co 4. S ). 

-IODSe I9aPk&ui • 
'a) COilG. BaSO. , ep.Or. 1.84 ) 

.(1) nt.sosttOJi ma$Ve.. 10 Ja.ts of Btl. 

PO_dWlil dPhat1'9 ., as ~ og Mil eu-pdo ~te 

wove Samad fJOPa.* to UIlS POWdG* ~ lr1 a Me1Gill -Ita. CDd Pemtlo. TfAoaG _ cbaea1 ~0ftJ wex-e 
thOft)U&h1r 11& __ ao1GQft bUtt.el' papal' QJJ(1kopt in fa 

cloaa &ad _ ~4e aiOQtbe4 bOttle. 

(0) steadaDOl O.oa Ilrl4ghulio. add, 

(d) J~ft_ &D4&oato. t .• TO a C.a IJJI of b~d 

~.1O til·. of 0.1 S !tlacm wal ad4.~ aDd· Us uall ma~ 

.. , to aoo tal. -- dlstlUad _tQ1'. '!'O Ot!6 fPt Of ~ 1'Q4 

-60. 



loS ml. of 0.%8 llaOB was adcb1 _ tho voluraG was 

'~ao ,up to aoo 1110 with d1stUlGC1 t1atOl', 180 m1~ Of 

methyl M bfttiloJ1GlOl BX'GoB solution was ilrl~ wi tb 

60 :C1l.. of moth,vl I'Od soluUon _ made UP to 400 til. 

Wltb otbano1. filie was stGilGU 1D b~ -!'POM 

botUo* 

(0) Bolto oo1d soluUon ( _ ) .- 80 CfJ.l$ of 

!*cagOAt SiUda .Jl'1o acid -a di$Olvoa ta iOO ml. .~ 

bolUag wat.,. aad vas mado up to 1800 ml. ~ tbls 6OJ4. 

of ataoa idcatol' QS filOBtaoaec1 awe was 8t1dcd .. 

• WQ(J Ala oc101IllGMJ bot~ 

et) UaCB _ .. OIlQ k~ of naOB tlakoa WDS 

(laded' -21' wltb sUmag ~' _ ml. of ~oUU04 

vator to 8 ~e1a&~ pot aad tbla was· el1cKfe4 to ocoS. 
ft. it was ft.ltolPer:a thlOtJab s1aeo. .,01 _ etDl'G(J 

ia ~olaetca bottlo., 

. (s) saM_tad _ •• 0 Gold.. 10 fIil 01 

·R,Q.sal&~o 0014 'uaa a<1c1GC1 to _ m4" ~.Ig80.Q 
< B». P4t. 1._ ) aDd wae __ till the _0 was 

t1&8so1v~ 6 .. 

1 ___ • 

A._,O.1 ,114. of _ed anti SfOUDd plaDt ~e~ 

01 $_ leavos were takes auto ao Bl. 1&110 01- _ 
61f! ppq _dO ~G1c1ha1 ft$", •. ~ at a _Iter t'$a 



spooJifUl of Ago_oil mi_i-o WI. ad4ct1. ~or that 

3.4 m14 of solyoilataCI solpbulto acid _0· a4dQC1 

tollowed by tho ea. ti.OD of Da-thiosmlphatG 0 At fA!]ot 

tho flask was beated slfmlJ ·Ull tIlo cessation of 

drotbiDg and then ! t was st~ heated till tile -t_ 
ot flask bGcome olcal'o and bluish ~ DoaUag -0 

oont1rmed go. a!!OtbG~ JB .. hate iDSlaJle croa,1otQ, 

cJi8oGUOU. !£boD it was co1leotOti - dUutoc1 t£tb 

16 al. Of dilltll1ec1 uatl •• Jitter thlelt was uwled 

QIlc1 aUowd to ~ Ull, tho coat_s UGro cold. fboa the 

*lG c11acstiOD ws tJQDStarlod wi til - to tb»ef) •• _a 
lato tile mlcJOk3eldbQ1 asU1.1Gtlca GPPa-_e to it 

10 .. 1$ .. of _ Baa so1GUoa., atlckK1 and tk~ "vas 
atetQ _attllod tol1 ~ __ 3 - , •• 'es. PO al\VOlvGd 

awm.c>DIe wa" loa latO 110 m.\,. belle aalel SOla_Oil ~GCl 

111 a' lCO mi. aoa&oal 110 •• Uko tbG HadtSa; amaoDia wal 

U '.Ioa aaatDat ~t1a1'il 0.08 D BaSO. So~U. to a 
'PI.* _ .. "*', .. 
GdilI~ __ • 

. 1 mi.. of o.a N BaS04 d o.oas p or mltlOaa.. 

........... ' .... ., .... ...... 
•••• ,.' 



CHAPTER IV 

. Experimental Findings 



UaC110 W~ ~ trtoaiaoab itil -Q O!tt»~t, 
~ os ~1q.~. ~Q.@D _,~lt 

Widll ~ be ~ GO \lit 'tat ~ _ S4 lfCS9~Vd&U ftlil 
tAo _0. oit ~_~ 

OblO~tloraQ .' ~ of ehGo1UJ" ill 6itf~t 
tJ:ea __ t,Q waJ?O l'CCG~ocU _~e(i) sta~ fJUa tb& 

moatJh @t O~ ~ ~_ tl1 APrU." t\110.. JGit'dm.fl&i 

to tiJ&e ~c_ &0 I:OCOI'BGd &a tho tablelGc. a .. 
~oalULU &1JA$tIQ,ed all A~ U(S). 

1ft the lllOfAttbo ole$beN t;b.$ a.~ 1 __ oe 
.ota RJ"a-u_ VtI~ UGa~1S wei ~at 
~lIlab'lo ~ ~ __ le.a4 •• AD 1/b@ ~ to 

\ 

1O.7S ,ta. &D t1\e ~tlOa uoa-- 'f3)- _. notl 
&tte» Ootl"- ad _f:, ~ an 1enetb eltll- b the 

mo1&tb 0' Wov.w er __ he 11& ill ttlo tl'OatmGrits •. 

Ia thtt .-ttl of 3 ..... 11' l~.tIO in ~, 
I~ •• __ » elUllIIVeO &n all 'die ~~" thOlll-. 

at ~ •• $ ... ~" •• 11~ ~t:l~ m 



Tlt!g&fa - % We" ao,GSoA033.aa •• ~ ao._ CUlOo 

anc1 the co:rreepoDciliflllG &lfiCrGaSO U sboot 1 __ W~ 

O.eo. 1.49,2.10 aJlld 1,68 caG. 

1ft tho month of Ueb~t it was fl1Ctleoa 

that i\l&' t!u.l Veatmet tl tile' shoot 1~ 'WaG SO.­

toll ta it was 2l.Ga _w ~8 it wao sa.sa ~ ~»~4 
it tzQS 91._. tAolre il1011GnsC fINer OcfloOOi1 ws 1.JJ3, 

1.-7801. aiJd a.a? oms. ~oct1vGl7 tb2t, ~s.o fsol!a 

UM1 ~. 

fBle ehoct l~ aoouoWGd in l __ waG 

ao ... ra~G6. as.:n aDd 82.06 GIl8. ~~ f 1.Tsli'a aDd 

'4 I'GfJPoetlv •• !tao CO~~ Sao,." OVGll 

Ootober ~ 1,16. :L.IlD, ta.G6 aaG,ftCIDS. 

»1Da1 o!o~tloa ill AP.1 inAcatGd that 
tbo .on 1~ won ao.9i, m.es,'IIJ.,4!I - S2tMcma. 

~.eJ.r l'bJr i'l,t fat fat - :r". '.ftle COl'1'G~as 
-lOUse ~. thGSO veatmoats W~ ,.-. at,01.ta .. 7B ana 
a,ec _. 

Zi4&QlllaSQr at IlwaM • 
ObGJ&J1V'atioa OIl tilo tbiokBOSG 01 sboota 

~,~ from ooto_ to AP~ wae mtmva p table 

••• 3 aDd __ 08lir ",w •• teCi Aa tbG) Flamra 111(&). 

1ft tho montAl of octobm? tho __ oter 01 

taboOt, at letM?O!1.CG" DOlata _~ att~t trentm_ts 



Ettoet of Pb)'sJlaal ~1tea __ 'e Gt!eh as _a_DC, 

KmotchlDi _ DofOl1aUoD Otla lcmsthog shoots ( u oms.) 
_ tbala.- lul'GaSO ova. ootob. ( t18LlJ:OS .111 '~8 ) 

shOwn montbwiso t;m;m. ootobow ... 4Pmll. 1 . 

~~~~!:::::::]B:::Ii· ] :ii~:,1.].7 :1a~:I. 
M881fts '1 U.71 _ .71 __ 76 00. _ ac.rn SO.eo so.sa 

• • • (OM ) (1.19 ) (i.1I )(1.25 
, 

2la 18.84 U.~ It. _.as 11._ al..te at.ae 

- • .. (1M,) (1.78 ) (1._ )(9.0i 

DofbSiettoaWa taO ,va eo.7a 00.7B as .• 93.8:) -.:11 93.41 , 

• ... • '(8.10 ) (9.01 ) <e.GS )(8.?G 

coatlOl ~4 . U.a4 19.36 19M no.ea 21.- sa.ce· taa.21 
., .. 

• • '1.E ) (Sta? ) (S.ft ,(e •• 
.. ·~H d .M. '.11111 IFf]1 •• - , F 11" q , 1 I q JIb II II • ....... .• at .a - 8 £ ru Jid. I t I II' I 1 Ii •• tl tl f 1 , 'tGat t ••• N.S. m.s. tl.S.. Sis. Bla. elG- Gls! 

a.m. (II) ••• .. • ' . 'c.~ 0.- Oda 0._ 
0.». ••• - .. • 0._ . ... ·O.U8 0.136 0 •• 

.' 

j 

.. 'JI1. tr. "I IJ r I II T1 T HM. _, II b f. TlIl' t I II . , __ J' If lib. "Hilt b 1 I £11ft a I _--

.u. 





~ 0.-. 0.a14.0eMI _ 0._ IlOIPGOt&v0!8 to. 

'"1,,.13 aDd W. - ~ vewo .. fGltbe1t abGD88 bi 
Ua o,tt14i11tG aGBDG tbG .-., ~. --, &a 

tile _til DeOcDb_ asda tAo tbadJl'toaa iIlOl'GaSGit • 
4lemow at h~G __ WG" O.m.o.ass.0.a48 
aDd 0'- bobGa ibl' ~.f8,fa aDd " ~ .... 
tbG aoa.ospoatlaa beJ10QeG ... 0_. ob~ 

tIOI'G o.-.o.ool.o._.-a 0.000 ineb:Ga. 
sa tliG IItath .,g 3fJlf1lJQJ11t tile ~ekri019 of 

aboob Is " w_ 0.- ultk 48 ~se .t 0.- AD . ' . 

fa VOft 0.- Witil ell IaOIlGaSO 0.- t ~ -til 
-aD SaoIOaCO of 0.0lG &Debes •• fa - 0_ vi_ aa 
SIlcIoaeo Of 0.0_ ~ &a 14-

ihG tblckusQ .f ~t. as obsoJNGi 41_ 
JPo1bIUa., Ib.·~ ~taGa''l.tra.'atf4 ~QIO 0_. 
0 .... o __ o.ws &11th. ~- - - • 

00' __ "88 iDal'GaH' were 0.- t 0t0S't. 0.-. - - . 

- o-.e &acbes ~ oato_ obselVatSo .. 
Itt ... ffOIdb ., HalO tho ~~vo 

__ .SIGS _o.a08tO.-toM" ., 0.--• 
. 'l.tIat'a .. '" ". tile ~ iIla'Gaae of 
0.-.0-"'1.0.&6 _0_ "'et. 



Effect of _t£ca1 t;~imeBts rmacb taS ~'-t-B{J 

_ tiGlbUatl\oB @Il tho -~S(;l off shoo's , ira ~afl ) _ 

tlll_llbiJlNal$ O~ o@tcbel' , 481l11eS m tbe .-e's· ,.­
.. tilS0 fIOs 0 ot»i:1~ .to APm11,. 

i&'Oa~ts) Got. lev. 
i973. 1873 

I ". I 
r. 

D&ft8\lD! 
~l 0.816 OAG 

• .. 
-t0t411S 

fa O.-'.o.aM 
.' . 

~Qtt.oD 

ra O~ 0.-. .. 

II t II r " i . 111 JI I ILl J r IJ 

TJ 'fet9t' • .n.s 1,.0 

e.E (ID) •• • ~ 

0.» ••• .- • 

I 

11 . . ., I J1: - : '1. I n t 

0.- 0.- O.Sfl4 0'-' 0._ 
,.-, '.6) ~ (,068) (0._)( •• ) 

OtM,6 0.- O.&aS 0.- Ot3S9 

(.001) (.om) (.~ ( . .m) (.a) 

O.at1a o.aes o.e(fl 0 .• 0 0;300 

(.001) , (.Ole) ,~ .. ) (.oM) ( •• , 

" . . -.«9'116., _ A,~~ C..a O.aer O~", • v,~ 

•. . (.OJS) <.CD) «.oae) (,Od) 

: II t • n t I .1 I diU J b In r : l.Jf: 

tt.8 NoS SiS. 8&8e alS.· 

• • 0.01 (j,.on 0._ 
•• ., Odt5 ·o.a 0.* 

• I II I III. .11 nil_I I I~ ! • I . • ,I' " ~ I '. lC 11:11. i * I I • I IJHU .. , , .. 1~r:1 ~ a I U.;:I~II.1L = H:.=:J~ ~ 



aaaS obsowaUoD lB .£pQ &aaoatea tbat tIlo a~eato 

Aa tbo *_08S of Dots tb. tbG &trGftiDt tvoatDaDts 

WOh 0._. 0 ••• 0.088 QDtJ 0._ ~_v_ •. ~. 
tat 1&. '4 aDd at tbat time tbo ..,~ 

tb&okaeas WewG OtB4S t Ca>8tO'- QD.(l O.aoa &raabas. 

_119' ae ,'-'II • 
the avaaso _bor of lGavQS NGDI'4e4 iD 

"''''&1*011' tl'GatmoBts &8 d10WA Sa ralll •• ., aad &:&11&aQated 
Sa -SUO.IV (0)., iIle &tt4tl&1 ~_ as eoea m tile 

.. of oott. von a.os.a.~e.aG - ,*SO ~BOatta.s 
fl. t a, fa - '4 - *8 tI)tUe QVGIDSG WG!'e -atatDGd 
up .. _til 01 JQlllQIII. Bat &D. VobIUaIfT the 1IIlD1»ew. ot 
1Gavaa &a d&~ __ t , .. tmcat,,· bOftaSed .• - WII'G w.u. 
11.78. e.ts .. as.«l JlGSPG0i4vdIV -- fl' falra - ~ 
- ., ~ft'O ___ AaaWGnGG_ cwe"ootoltozt 1ft ~. 

t .. tm~8 WGl'G e.oe.,.a,e..ea. a.oo. 
IlO ~ ~. &a JIIlJlboJt of lewee WOI1e 

seem. iD * __ of ~ _ l\Pdl. 

MillIe dsr.IIMt' 
the __ fA·ot r~ft8 • ....... ~_ • 

.. ob8elfVGd ID allt"- _ dllI&JJa Fela.., to 
IJa&rGk i ... AD Iable -I. _ tbo fata sa»h&aaaa, 
llluofJatGl1 &a aaue V,S). 

.' 



EthOt of Pb7s!cal tfawoofmcmtsCil mDIllbG~ 01 lGflvoe/sbcot 

aa4 tho111 W&teaSG over octoboro ___ thw&so twcm Oc.tob~ .. 

AJril •. (t1AlQi'GS iBl tJl'aQhete &Mi.tee ~so ill ~(W @VQ1t 9oteb~) 

Bi~ ~1 e,os" &.0& a.os a.- 14._ 14.i3 24.23 
.. 

• .- • .. '., G.os>' e.oe) ,(Gtos ) 

.botobiac ~ 8.14 a.14 a.H 8.1~ 16.76 16.'1 lB.'; 

• • • • (74lGl) '''.61) (1._ ) 

notolIa~t3 s..M 0.00 o.co 0.00 0.18 9.98 9.99 
e - .. . ' , . te.-> (9·._)(9.91) 

CoDt.l. 1'" "~GO 7"ED ,.GO '1.60' l6.GO J.6.eo 16._ 
• •• • • ·(6.00) (0.00) (8.01) 

" II 

rNl , • P lfUOUI It HI. d 0 it . Iff' lit! 111. '. S cu.., 
I nil .. '. ,IAr I'. r .U'.' • I .i It n ,. .F It.".1f II'. HU' •. flhM', Ii , 'folt· •• I.S. ~oS. N.,S • I.SI. 84,6- SiD. SiS-

S.I (8) •• • ., .. ' - 0.081 0.031 0.081 

·S"D. •• •• ., • ., 0._ 0.- 0.161 

. I,. Jl iii I .'1J t l! -. J au . liar _qt\unIFlt. ,I'M • tr II !I 1'.'1'1' If 1 flU 11L Lt .•• II! I l f. .n· I Ii,. I I !,Un ' ) JD. tJ , 



Die aVGrQ40 VQ1uos !a POlO_tacO as JiGCONod All 

d&ttGrGilt tpG,u~ta~ 02oD@ Wl~th tboi.~ -iTO~DS 

~ "'08 81'0 alae shotS b1 tbo samo tabla. 

It IDa1 be SOGIl that tke QY~G oxt01lt of " 

tlow __ ~!1dod l'l"Tatfs - '4 WOWO 42,,_'-.28, 

6.14 ~ 4,63 PONCGDt J1GaPeGt1va1ir •. 

__ .,.t 
Data ,GI11da4Ds to &0»-111. as Obsel'lea 

~ &tt.,.t ~ •• to cbi_ tIIo tlowod.1q 

" p,?_oa lD FoItJIQJif to,Ma_ls 'J1Geonteci a.a fa'lG-17. 

fhe sClDtm1d.oec w_ 1.981. i.-, 1._ a11C11.846 to. 

I 

tile 'aaatDleata dqtDGtPotcbiD8, dGtbJ&aUou. eEld 

CODbol "~Uv •• _ttl .tile ,.~GSPOlltllDa _0 
tlowG!l8 of _. _. eo _ ·-trl- 'tbo pewtcot 
tloWOl'S 01 ., •• t aao - aao. 

DI __ tal obstawatloas· ~_ to -Ust 

of toW ~ftlto8t ~dSDa ~ - ~cd.bI 
SilQa1'S - staM. toW IIStIOSOll ... tIlol. Ia_OC. 

lD dlftol'GB' __ ·cal tJroataltatm as.oo ItGlOWCled la !ablG-6.' 

~bsowatlOJll WJlO taIIOD tbIlUtn._ lD 

o oto1»., eeaot.ta t&mo __ laJJUaW aIld &sa1l" lJl til. month 

ot j\paU. lD Atf~ twa-., "clDQ ~It _,_, 

-eo. 



Eff@Gt of PilY,sical t~_te Oil the ontat ot t10wGlV 

im4met1LeiJ. in ,eIfOantasc tho_in 1roPl!eatie uiso@ (ilCUNS 

iB TitftokGta bdicatoo tbo roepeoUvo aJl@11Q!' valmoo ) 

ma.e 1'~ as., .gr.G 80.4 S41.eI 

'as.sa) (:?A.iS) (as,<Mi) (a •• ) (aat4e) (at.-) 

1.00 a.6 6.1 OtS 9.6 1tl4 

" (8.~) (10.78) (ie-sa) (-.91) (.046) (1<l.ae) 

l.8O 3.8 3._ e.aa 8dS 4._ 
-

(7."'1) (10.) (1Owa7) C24riS) (10.&&) (U.S9) 

I.' U H ,Llla.IIi!]. If.lI kg tiU 1. _ ,lI11UJ" r , •• .If I 9 11', I 11 iLll . J'llt 11 J Pi. It I It'd, 

, If_' •• 
S.E (til) •• 
C.D. •• 
tt II illr : .rgJ It'ul n n 'r, ,fpc .... ,. II 111m Jill 1lFlOlJlHtltlin' L. ue' 111 II , II 1 r 11 Jr,. I" Inn , 1 I['nll 

-Q. 



. vaded . ui tbia 30391, to 3,_ in tho ~tna Ootob01i. 

Tho SQllo 'tfaS SOGil to· ~G ttaGWe<a 1. __ 41.319 

la 3Q11aaIV aDd finallu U1 Ap~ 1 t ita OQOil to VQIV . 
ftiOnla.w to 3._ fGi" most @f *& pedoU ~ 

hael tho .atlSbcst CODtQD~ ana dctoU1.atloa ba~ tho lowest. 

~e ..• D-2fO&aolzs __ coatant at tl&o bG_noi~ 
wac 18 botwoOD 0'-' to o.ma Sill tbe mDnUa of octoilQlt 

tlbS.ctl iDORaf4G ,. moot of tbo ~tm .. tG Ail JamJaIW' to 

cbeYo O.e ODopt tho a~sUon ~G110 it c1eiJlCOsoc1. to. 
o~rn~ ~a .&B J}Jal, all tilo t~_~tin_Otlte(i 1oWGJ1 

valuGS ~ l»otwGGD 0.718 _4 0.-. 
iho totot ~ _tent ~tlal1V ~ed b. 

botwoOD 4,., QDd 4.aGl ill oote. l1bf.cIl iJlO~Bod 114 

JeDllQi'1 ~ htvoCD '4.G14 aIl4 S,elG la aU tile 

'eroa~ts OBDept ~Gfol&.ctloa wbew tile valuo wo·s a.-. 
ID ",dl thoao valUos 'WOIfO ~ to 4~Q wbAah ~ed 
laotwodD a.eae &Dd 4.oU. " tbo j\)~ was IO~ &ft tI\e 

I 

4Q~Qtod ts-eatmat and tho 24'- was au dDsI.na. 
ftc ___ tOIl' vaIflcd botwooD U.- '» 

11'- la tile _til ·ct O •• bo *10 _SG IlaDSmi 

llotwoOB 10.,"6 QD.Q U.Ul clUllbG laaaaaw _ tile to~ . 
vaa ob,s·GWed irA ~atot1 tdloots. ~ &I,l APli1 tb.G 

ata .... wure ~ to ._ <10. aM fQPSe4 lIe1l1e. 
10.-9 _ 10.-"". 

.c. 



j I 5!! 5 is!! 51!! 
J i 
I . - ~ .. ,. B a aDg I q_a ~ 
I ~ .. "d d dd~ d "ldd fI;1 

j.1 !!II ~!! J ~.~~ ~ 
a . lid I laG _ IF&& q · I· dad ~ .aa ~ ~3~ a , 

• 
~!5! !!J! 

J !51! 9!! i S~!§ 
f !!!~ ,~!! !!~5 

: . . . .. . .• .. ... a .. 



flAo total OQ~c9l1ltoeotf1tODt va~Gd bGtt:7Gtmr4 16._ _ 16.766 ill tao mof.lth of Ootob(W tdaloh 

ll1CJlCQd to ~ bo\woOD lG,6t&1 _ 17.AB1 til tabo 

raoatbof JOJIDOIV cmoept tile c1_l1iatlon .eot taboro 

tho coatont aotually 4acroasoi to 23.b, A~ b 

AVal tIlo oa2babU'ato eonteats dOCi'OBSocl OYGr 

JaIt1UaIU "'0 tlbieb ~* ~ tbb tJilQ ~G ot 
" . 

lB CGDOl.'al tile CJaBbobgaatoeoatont 19Q5 melle 
iD tAo a neat moots" timituu JOIIJaW wt QGaiD sa APaU 

, Cio£oJ£"Uon $rkW.aatoa tho bAc;bost leveL 

!Ito Zitmsra _ta of leavos ~6tl boWeoa e.- QIJQ Dt4a1 b tbQ tilODtb ct Oo.tatoat t1b1ob ~~aod 

allnlost tRaG 1.lOr40 clIld.Ds J~ obsewatioa oxeGPt 
tIlo 4ofbUaUora t~tnt_ t:ifd,cb ncow4ec1 fA ~OWe1P "0 ' 

of ,.._ aIGa_ a.ers as" o'bSGIV'G6 iii ootebCA'. Tile 

ltPrU obOOlVatiODs alae iat1£aatotaImGflt ld(;)BUca1 ftlJlllG.$ 

as oUleoweG fa OotobQIJ _ J~. 

_0 ~/1Jj .Uo ~GCS· &a' ,atwo$ G~ ODd 

".043 SD tho IDOIltk ot Oc~b.OI' wt£ek iDCreSlsGtl lWUB.a.b1l1 
iD JawsI$' .. s»t tho deto1iate4 dleot'.110 tile value 
.. sooa to bo tho tdl4QUtD ( ,._ ,." 1'bo" APdl obseWQUoa 

bdl.W a ¢J~J.(f8,dDa th14 of afJ "ratio ovor tile 



In tbls ~QUoii\t. tbo~o WGWo Ja t»ea_~ts 

such ao appU.tt-Oft of tbI'GO lare1a each of ~t 

A1a~. c,aooe1, III QD4 ODe coatw1. -rbGOG tJ1ea~e 
VeN Btb~e\ _ W>1A ,~). 11th- - ppm(!rg) tEtbhl 
GOO P (!a) • A1u 100C ppm <'4), .w~ ,_ws), 
~ 6000 _ (Te),.iJycoool 1000 • try). Cycooe\ 

3000 PPI (fa) aDd CJeoool {£f)OO ppa' (tg) t m 1OOOPlIl1(tl0'" 

)11 3BOO '18 '~11) 'aIl6 ~B aooo PPI (t:ua) am4 Cfmtdtfla)., 

IeQ8a£la at bia' t. 

tho -ta oliWDed to~ tho 1~ ofsboo' 

, lru1iitOJ?GDt bGa~to QJ10 eIlOVD 1IIOI1tbdSG b'~a14$11 

and GBlPbloa117 It.baaM'ad in 'bG FlS'lUG -D(ll). 

III tIlo _tit .t·oato~ tbo 1~ of ..,t. 
WGI'O "GOA to l'GDeo ftaiU.SO sa tso to SO.GO .U, ft .' 
!fh0l'G we.G' I1C lwa~sG b l~ 01 silo" ~. -e· caoaVa . , 

of' NoV~ QBd alec llOCIGflJ8a1'. 

Za tbo -ttl of 3aJ»i&IV tile lcmeth of etAcot 
aao ... _ " raDSod botwo::ts lG.a4 (~,o> QD(l a1.-81'i7) 

I 

QDd tbo !aQM1aSO was tile loweDt in. '11 ltfMUC&tlrac t·tS om 
inorsase __ tale blt4#!O- &8 CCJltd , faa) ~ 

aD iDOI'OaSG ot 1.78 .. 

1ft tile ~ of fctJlUal'lT tile .ot lqth \fU 

~ 0:011, lG.& (TJS) to em_Ie (i,) llft4 ti\$ 

_''''1$ Ia moot lqUl ua8. blgb.on in ~ ( eGnt&\)l ) 
' .. 



fl'Gatm.ts 

mtbd,DPlD 
'1 •• 

stball 400 P»m 
1m •• 

-~ GOO P1Jii 
~3 •• 

Alali1 1000 _ 
'4 •• 

&1a. 3000 tID 
f6 •• 

•• aooo _ 
~G •• 

ece lOGO ~ PPil 
Trr ',. 

cocaooop 
fa •• 

ceo soco ppu 

te ". m lOGO_ 
~10 .,. 

1m lIOO p 
TU •• 

mi aooo_ 
'18 _ •• 

OoMlOl 

'sa··· 

Oot. mW. Deeo. ~ Pcb. !Uo APQo 
lWI3 197a una 1914 1974 1ifI4 

11.19 11.18 11.19 18.18 16.18 1$.34 1\EJm 
.. •. .,. (.M) (.es, (1.f3S) (l.ras) 

. Ja.3i :aa.aa !ao3a •• 1@ JD.i4 19.68 ~.68 
.. • - (.18) (.16) (&.1&) (l.llS) 

la.SO 18.. 1S.8S 190141' 19.19 •• 41 ~.Q 
o • ., (.se) (.eA.) ,.sa) (_EO) 

39dO 19.30 _.30 so. mo.'i3 I 20.. 00. 
.. 0 .. (~.) (1.43) (1.S3) (1.63) 

19.?@· 19.70 •• 70 00.69 mo.ft 20._ ao.95 
... • \. (.sa) (1.02) (1.16) (l .. ~) 

».ao :19... UJ.SC ao~ 10.40 m·dS ao .. S6 
.. .. • (.~) <.EO) (.78) (_78) 

20.10 •• 10 00.10 · . -
-.so 20.60 00._ · .. . 
18. 16.eo lB'-· '.. .. 

.. - .' 

:a.as ga.1m 19.~ 00.­
(l.?a) (a.oo) (9.16) (s.u) 
ao.ao so.eo 20._ 20 .. 93 
(1.lG) (1M) (1.$9) (1.59) 

"73 Sl .. Gl m..es a1.M 
(,96) (1.01) (1.11) (1.10) 

t:f:t r.,1 tt~ tf:=, 
u.ca 10, .'lS u.s; aa.m 
(.WJ) I.E' .sa) (.92) 

r.oo, ~ t:*df t~ 

: ,1;1'11 ',"'11111.Fl.,· £JOlbn 1'1._ d II t ,"l Ii'[UUlJ,:,CI1'UD: t 1 'ilW ,.-mu'o 1131 ttl 

•• ., 
••• 

IS .. 
• 

us 
• .' 

as 
• .. 

fJ r tl,l na@ • , .111- ,.,nUrll • 'au !TIll II 'PI [ ;rPil J I ,I 'r:; r I' •• 'a.rot'lAnA 1111 ,: - , •• ;. f 73 IT •• 

.. GG. 



. \ 2!fio lqth oil Dot vorioQ ~ 16019 &ttl 

. '19 to aso- AD " 1il r·~. !ho iurooeo 1na ~ 
of ~t was tho lot1Oft &D WlS £'!W)~ - g~so oC 

I O.as oWlu as ~_ a.JS caso fit «tDtm~.WhG»O ~ 

bow_. BJQ otaqo aft shoot lOi1&1:J.A tlMl~ .A'j}!41. 

-*.1',_*'· 
WIle data Oia tbiofaiGss of aot0 weiiO tQ1ia1\atee1, 

-. td.so '-' OG.~ {(:O Apsil ~ Biv. b Tab10 as 
aD.t1 Uluaobatecil fJtl Pi_we.m (b) •. Ao aVOJ1QSta· --ass . . 0'· aboots "'1' 0_. ~aa ita ~oeD O.ass - O.3Oi 

bcho. abd tel- V@vambor tharo ~. BJ ~Glr Silo~mQ 
18 tho sbo6, _~, let &adDs tho _til of Doomnbev. 

tkG .-us aida iIlcft)ttlsod deb. 1l;lDSC341 AD liJ_Gatl 

0.8 £n fU ( ~l1tlOl ) _ O.asa AD f1fJ - tile aotua1 

f.ac~so in -_~s ~ OotDbGW was 0,037 Arm.a1aee ID 

W18 aDd 0.016 a_ee in tiSt 

XU J~ th~ was "'* ___ eo 111 

tb&dmeaa *ch ~G4 ~ 0 .• _ fA ill to 9_048 &a 

tJS .~ the CDftGSJOnaias aJiloo' thic.Ia1GSSq WOrG 0'-1 

&Dea Aa faa ·aDtSl 0.aa1 iIlOh$S i" l'ltS- . 

1D tho DDatb of Feb~ traG thi-Gllot 
.ot., IfADt:Q~ be-- 0'- An: fl eu6 0,._ &8. ~. 



'.-.oUarAtol ~mLGl ) 

i»lli@ = @ 

Eftoot of OJidd ~~cm.te Oft tho __ 0£18 of tile 

_ot , l1neil.es ) _ tboi&' iDoWCX\9C ovae Oetobaw ( t'l~a in 

the .. ots ) ~ Q)at&'& v1s~ ~ Ootob~ to APf41 • 

~~~~~~ . 

• 

v 

mtUel SOOppm 
'1 ••• 

. , a ••. 0.-.- • 
~4OOpp 

,fa · ' ... o..aeo o.aGO -, : .. 
EtbdQ10ppa . 

13' •• 
0 • .- c.~ .. -•• 1OCO_ 

, ,'4 . ••• 
0._ 0._ - -

AlaI" 3000 PlJB 
fs . •. , o..a1O O.a1O -, ., 

&laP! SOOO J)Dm 
We •• 

0,1_ o.a(l, 
• • 

ooOlOOOp. 
Tf •• 

OSGi 0.896 • .. • 
ooc~,~ , •• 

0._ o.e(f;' 
• • 

GaG 6000_ Te . •• 
o..a03 Ot3~ 

•• .. 

.00. 





fba ~etual ino1lCQSG ta tho tbiolm.Qsa OVfIi: O.bC»i ~Gfil 

ifl II_GOB 0.- 1a ~13 ana 0.074 in flaG 

~ ObSOI'\1at1oD iD APii1 shot1OC3 that the 

*_Gsa of _eta WO?O c.1lotiint0c3 tJitbii1 the ~G 

of o.am 1D!3,3 , ODD~&Vl ) to 0.- ift !i!18' - tIlo 

l!lO~le in tb1eJmGas a1eo W~ mocm W ilaDIO in TIJ~ 

0.041 11\ '113 to 0.120 1211 !r12 • 

• "a&.A' 19QiM • 
AV~G ~w of loaves ~tae ~J14od 

1Dc1lft'orGilt vontlloate G31G DW &r1 the ~able.9 -" 
I 

&l"st1i1Q~Ot1lD tile Qi9Ph 'Sattl Flsa~ ·.lV(b). 

In Ootobe» tao QVGqG'~ l¢1aVOS ~tiCied 1a 
. ' ~ 

aattGI'GDt tI'CQtaQBta tbtmll w V<iJU witbip. .a." b '4' to 
9t90 tal fS .QDCj thOOG DWiil~ c1lG mot _~ up to 

FG1Ja1iaIf. Dmt ill hb~ the lDc~$O 18 ~IIS<D 1_ 

1JfIf!b. eYe. OotID1\) ... ~ betweeo. 8.98 1D ~ua _ ·1 .. e 
m '13 and tho av_Se ruaberfrl-oC !eavel l'ecoftJec1 ia 
4l"~ t~trraont8 vali,oc1 _II 19'- (f__ l'.l4Atu;). 

lUaus ~ _ A»tf11 me t\a$o» uOloase was obe~ra.. 

fte •• t of fJA)wGliallS iii 4\ft~' beattle1\ts 

as .oool4cKi "pUoat&o. lAee are PHSCJlte4 m Wabl.-tO 
I 

_ ~e wa. 8I4Ph&.u, "lulttate41a SSt'" V(b). 



__ 400_ 9,_ 0.SS 9._ G.tiS t:.:rs 1S.aa ·sa.as 
Tm ..••• • • • • '4.7) (4.7) (4.'7' 
EtbJ.101 ., VJiI 9.80 e,so GdO e.eo l.1. ~:lf !~40 !a ••• • .- •• .- (3.6) ,3.6) 

, , 

Alai? 1000 P!I!1 .9." f).sa e.- 9." 'r·7A\ fG-_ t:_14 
\r4 ••• •• • ., • e.G) . '.a- S.G) 

Alawaooo .f18 . e,.eo &.90 .8.eo e.eo 14.a4 14 .. aG lIl.ti 
; 

We ••• • - • • (4.84) (~) (4.84)-

~SODO :P!IIl Q.G6 e.Ga '.9'- e.G6 m·ss u.- = .• We •••• '. • • • . 8.06) (3.04) .04) 

ceo '2.COO ,p- e. '~9" ,.- ,.sa ~~e4 SS.M t=_ii 
!i:t ••• • • • .- , . 0.02) (6.) ~.oa) 

QCO aooo 
, sa.a> sa. eo .P1D we ,LN a.se a.ea 13,60 

's ••• • • .. .. (4.11) 4_'4) 4 .. '4) 
CGC '6000 

: ' ? 

Dim a_70 
I 

0,70 9.70 la •• lI=:· 33.20 9.70 
i'e .... •• • ' . •• ,(3.8) (3,0) 

, .. 

EltOO '. e. 9.AO tt4C e·tAO, ta·96 14 . .96 U" S:iG> 'it ••• • •• • • ·a .• _ es,se) 
" 

13 .• -S 'lGGO PIm 9,YG e .• 76 9.9'11 e.va 13'- UM 
tll ••• • ... '8 .. (4.08) <4s.OS) (4.08) 

" ' ., .. H·- ftGt -IGOO J~ 9 .. 66 9.- 9.ae G.cse ~.otL .a!ee, 'Til ••• • • • ." , a,9S) ,'a.l8) 

I t,tl14 r.14 1V.14 Q)f1tB)1 .... 9M e.- 9M "-'m • , . '.1) ( . '.' <':.6) ••• ... • .' .-
j\'.n'J~,r,I··,~ ••• E1t!l·U.Tra'l·lJdrlli1IJr tliUlf rminl IU''" I "TIft tbtL.-lIhUU(~ 

s.m (fa.) . .~. .~ .... *' o.w 0.& 0.81 
dlJttl W:,~ .@I). 11-'-••• ,lfU'.IlI·-~j I.at '.11,.3][" If. UnltJ1f. II =uuA'.:an,AlQl1. ;Q'" 

.10..-



hUll tile tabla it .. TlQ SQGD _t tilQIfe 

wal ~ ___ Of tlot1-as lD. tIlo GOat.l (t18) 

~ a JOftCDtalJo of 3.S. uDGW as ttAe fD!\3&m.ura 

.. , of ea.01 P®IOatlt tmo ~NGd &D Ie uhcro 

SOCO mm oC qrcod was uSGd. 

a_BdIa .. 

fila <Jato Oft Q(J1Jif.Uo a8 o1JscwQ(f 1a 41ft.at 

troatmcats Q1'O p&'Ss_ad la ~ab1@ .".7. 
tho IGJPlCtiO@8 9alioc1 tIOm ben __ to 

tiIoatuIGUt ~ Q ~ 18. of L.SGG b Te &~G_ 
SOOO P!D of orGO_ aI84 Q tlIDatDaJnI RUO ok a,elt AD 

,fa w1t11 aooo PlD 01 OVcocGl. flao ~ of mole ~ 

vadGd ~ - Sa 'U to 'G9 ifl1 tu- tile ~ of 
pel'toot GawGl'a vaaf.GtJ tIOna _ to - ~GOtlv_ . ,.. 

'1 - toaetb9l* b ~e ODd flO-

IADudd ,'IwIAI I 

I 

Data Oft 14och_ea1 etudloQ ftllntias to· . 

~ aDd 1lO. WdrAoiDi ._s, -- aDd toW 
cubobtate Gad toW mttmlJeD oN. in tRio 1cJavee of 
_tt"(Jilt boataotlts taIleD ~ ootobel'. J~ _ 

APIfl,l UG »fteGtltetJ ·la fable .11 • 

. 
It.., bo ... frOtI the table that. the 

lGf10l Of .-liDS .4U _t$fAt m aU lbo t'."t 
vas aJao., 'IIICDU.caa ia 'tile llOntb of Ootob~ ~ 



<_G8onW ~DgO ) 

~- ut 

Ettoot @t Cbocd.mol ~~C3stmGDtG OB'A tbo __ of 

f1otaoo' i~Ueft ( in ~on~ ) __ ~oa~f!ao 

fhc1l~ ~Uvo ~11 va1m~a Qi'O J~OSCD.teQ ita !able mo.lO(~). 

Btbrc1 SOC~ •• 
. f3t 

I 

_WG1~ .. !'. 

_d~~' •• 
$. 

AlaJl ltlOOpPi .•• 
~t! 

c:c:c 300f)_ fa •• 

-~We'· 
111 ~ flO •• 

fjll 2JiOOm ~ •• 

:" ~ ~1a •• 
aoatICl f18'. 

69.eo GfI.1O GG.60 .,.00 G9.tO 63._ 
-.10 •• GO so.sa ea .• eo _._. e;a.01 

sa.eo 40.. _.00 as.. 38M 38.10 
4G~SO 1JiI.16 4/J'dO 48.,60 37._ . ti.oG 

••. -'18 SI,.eIJ sr.SO e.a ~ 
a.m 4. a.co 1.40 4,00 3 .. 60 

1. I II ro J uTi]) " -1 L J1 11. Til • I. I. I .• PAl' -Cn.IHI} 11 ,'U .• 11IY HI.. f.1I .• 



~oo .m~1ltl to pon __ oeot t.&cmei' 

llD4iaotioa as obsowod _ tRae ~t o~ cea __ boatraelAtm,' 

~~-~: ::~:::!!: :: ' (fl !·I~m·[yol:!~I: i~:: I 

stbd eoo Pili • f1 ~"6.Gl as. 3'1:.u 33.71 M.8f 3G.l9 

_101 400 P1W4 .•. 'a lJtI.ea _.ee 45.'41:.- -. 4£ •• 

E~-P·!a a.l8 Ad, 4Gtea A.co 61.00 . so,a 

tAu lOCO_ .~ 30. 30.:19 31.. so." til. .72 
Ala. 3000 PIS • Ws 34,14 34 • •• ae.er 31,S? as,73 

. , 

ilia. aooo PI 
• '6 41. 49.&1 4G,IGA._ «a._ 47.Gi 

cae 2IJOO »PI '. " ~ . . - -.'19 411 .• _ 8'lM 4e.W 
.. 

CJco . .ao ,IB • ia i3.f1I .- is.86 tIJ.w GO.13 s.tG 
cae GOGO_ -\l ea • ?I.at QQ.oem.- ·GS." ft,91 

. 1m 1000 »Jltl 

HQ~ 

HB 0000 DlIi 

Go»tIOj 

:. WlO as.-, _.62 4O.sa -..73 ",70 31.10 

• 'u 4S,.1' 43t34 -.- Gt38 37.7' •• 
• iia . 46. ~ • .-_. 48._ 48.S) 

"f_ 10th. Ut97 10." 10.63 U,M U .. " 

i" a a.· . y. I II :J .! L;.;tifft I 1'.8"" t I' 'jll.', .. lll ,'! I '.1 lei n I • n III ",ua nan, T' I till'" ! 
f)." ~.. - .. _". cma t 

S.B 'LA, ••.•. 1 .. · .... .. " 
a.D ••• 3.988 

'. 



ta bt.\'twGoa a.41a to a.4ae ~ tilolO valuoo WOIlO 

80GB to .ee $a~ lamaasw oltsal'Vation Which It1D6cd 

wltbla 4.8 to 4._. !bon 11010 Cf.lQ.la ~ of 

, tho valuoo Sa APril, ~. WON w& tbla a ~ 01 a.aoa 
to a.ae aacl s14QJlUy ~w tRIo mDQO o1lsowoa 1a tho 

montll 01 Octob.,. 

Wbe level. of _ I'G&aciao salseR GOat_ 

WOl'Oe2QIeJ1; uaitOam Ail all _0 tRGatmoate 1d4. WQG) ." .., 
t4t1W1 tbo ~e .g 0.- to' O.f1I7 ~ Goto1JOIft 

~ values tdOI'O 800D .. sLsG _tb~ dtU.'1D8 J~ 

aD4 ~ \'1ltbb. tIlG J1aDSC ,of O._,to~ 0.-. 
a~ v'" asa&a __ .08 fJ1 tAle 10V'0la dlJi1Ds AJdl 

~ . , . .. 
tlbich wqo 1cJwoxt tbQa tile ootobol' vola .. aftd' those 
~ lD bmtwca.o. __ O.,S., 

-'so tbo va1uGa of w4U1oba QIldItOUG __ _ 

-S&" tilt tow II1P ecmtGllt wa", "0*' mol1O ,an. 
O'otobtf CO$Da1HJtj to A.P~ ., ~ IQlUaIW • ~evd8 

WMIG tile IIlSiloat QJIOJIS tile ~e obltU¥aUoD •• 

· sta.,AadlcatGtJ Ch~ inlild __ .... o~ 

, tile· total oafto~t.· WbLaIl WIi,otl, '~ea u.,UQ: to 

n.ssa '~' GotobU':- 'those ~ .. tao"M 4\a~ I 

,Jaa., to' raras"~- lSJIilt to'la .... SUdDaAPdl 

tile -'Oft~- cto,,* __ • 1"," wltt4A -. 1QIIg, ot 



, ' IU III III II! : 
'I 10- 111111111 · 
, I' ' III al~ UOD Iii J 

•• 
! it 

• 



, _Gdmcmtal FinfiJlWl') 

i_B = II '_muI): ) 
, 3SB1aW) 

J Do . II I, I I 'r I fa lui 7 i ---ptm. Btbftl400 PlB 
Bthd·eoop 
&lair 1000_ 
.dalt 3ODO PIG 
Alar 8000,. 

cae ~p. ceo .aaoo. 'p 
ace SQOO. PlJ&. 
1m 1000 p_ 
m 1SeO PPI 
1m atJCO P1II 

CbntmJ. •••. 

4.33G 4.. 
4.6l1 

4.a37 
4.439 
4~· 

4.-
4d?6 4._ 
4.a30 
4..3SI'I. 
4.a9S 

4a357 

0.9!0' o.u· 
O.9aG 

O.eB6 
Od90 
O.99a· 

, 

o.9la 
0.9.29 
0.999 

0.906 

~ 12._ 
6.348 l2dI.frI 
6a49S la.JSS 

a.aaa .147 
6.429 l2dB2 
4w&1G. 3.2._ 
S ... 18. ... 
6.&0&· 12.8 G._ 

12.~ 

6.e46 ladSf,l 
6.306 1L1BG 
Gdlll ' 1Sd96 

&.as 12.JS1 

'. I E I • I ,1 U, Ii L 

.-7" 

17~ a.4«1· 7.104 
17 . .496 a~«19 7.0111 
17,.680 2.4?G 7.140 

17.-0 2.4G1l 7.-
17 •• ~ ?.2lS 17.- 2.AS1 1·.1G6 

17.fiQ4 2.476 7._ 
17.6f1'I ra..4St '1._ 
1'1.806 a.ea ?G145 

17'- a.466 1.070 
17.491 a.m '7.061 
17.610 2diia 7.0&4 

17.460 a.442 7.145 

( ib be CCDtbl1&ca ) 



" of ., 
S" .. 

\ -
i 
tQ 

J 
r! 

,t~ ,':fj-
-.~ .. 

0 
Iff 
Q .. 
• -- -- , 

. .t 3, a 
..., 

t 
.' " 

jl 
" t , 

~ . " 

~. 

tI 'I : 

• 
~ 

~'" 

~ 

• 

!J~ tS! 5~! !!§ ! 
~~! !!! !!9 I!! 3 

~~~ I~J J'J I~I ~ 
I!! ~~I !II II! J 

!S! 59;!" "S J, 4 

'1!19~ gtl ISgg .. 

III III III III : 
In II1IIIII . . 
HI Ii' DUU III I ' 



. '10.089 to 10.173 and the lavals vezte lowGr thaD tho . 

levels obSGJ'V'oa in ootobor •. 

Total carbobrdfttas idcatGC1 the samo trGDd of 

rasulte ~s total SIlgars and starch. DuJ4ng October the 

level of total co~bohJdfttG8 vatiGd wltbln 15.398 to 
I 

18.818 andtheso levels laoreaseG 111 Jamaa17 to ramal. 

tal _It. tile JaDge of 17 t460 to 17.eoa. A_n. tho 1_01 

decreased in APr.tl to tho mlDlmum ranclD8 in Tootween 14.1&1 

to 14-"S98. 

. . 
. ~reatmGl1t to tl'Gatmonts aDd »_oa· to partod. RowGVGl' the 

mldmwa values wc.we SOOIl 111 Ald.l showbg .tIle llBDgG botween 

2.317 aIlC1 et3a? aD4 IIBBl'llIJDl lovo1lD Janual1 t1b1cb. 1'aJl8G4. 

botween 8d4a to 2.498. Tho October level was 1flbotweea 

thG lGVOls of Janual7 8114 AJ)lU. 
. . 

The a/N aUG faDlQd beWGGIl 6.91 - 6.831 tD. 
OCf»boJ1, ?0S4 aDd ,.au· 1a=a17 ana fl •• aad at_ in 

Apl'11 •. fllo bisb_ lWGl'Dse YaJaos of 7.12.1 was SGCIl dutau 
·JQIlUa17 aad tile loweot valUo o~ .&t. ill tbo IIIf;)ntb of Apdl. 

Tbo Ootober "aluo of G._ was In boWooa tbe J~ and 
AP~l value.. . 

(0) emzga.a ••. ·:mIAZI.iBU. I 

. III tbis· __ ment theN WCI'$ Avo t~GQ_GJl'8ln aU 

\1b&ob tie" (t) MnslDI + ~ _tel Ifl),· (il) BlDQlas + 

3fJ00p1l'. AlA. (!S),: (~) BlDliJil .. 3000 ppm OOQ ( ta ). 
(5 .. ,) '-.118 + l600 PPm NIl (. '4 ) oI1d (v) control (Ta). 



If iU ' r' 11 ' 1 I WflRlU 

F 'fedl' 
SoZ.(fQ) , 

O.D. 

38.78 18.'18 JI3.78 •• 19.16 ao~ 80., 
• • • C, 1.10) (t.1lt6) (lt37)(1t#/) 

18. 18. 1S.s2 18.08 lOde I eo. _.2.8 
(.. • • '(OM) ("GO) (1.GG> <1.68) 

-.so IBM 19.&0 18.t1 eo.oo 20M 
.. • ,(0.70) (1.U.) (l.tSO) (1.) 

u.u l8dS _.18 IS. J9.sta 19M- »,.so 
• • -, ( OM ) (1.00 )(1.18) (1.-~) 

._ 1St., sa._ ,3.9. =».- 91.&1 a.a 
.' ._, '. (1.11) (!.e )(8.- )(8._, 

NIl l t IU. TtHIL -, , ! L nltt'.' J' t 1 L 11 I HI l,iJdl.rflllf I U IT I II UIII t fl. ;t? 

•• It,.S" I.S- ,B.a, SiS. Siit SiS. sm. 
•• .- • - 0.178 0.01 0._ 0.173 

,,'.' . ' • .- 0.079 0.06 o.m 0._ 
. 

n 11'; 1 U It .. 'a,Htbt fliT IIWU " , ,." :all. ,.'aUf., ,u ._fa tc 1M I .- ! t JF ,]un.' 11. _ Ltl 1 lIE U ff III IftltUiI_itl n 



Ule cia~ 011- tile avoaso l~ of shoots in . 

dtfforont: trootm.eDts sboOts as obsowtlCJ ilODtbttAee twa 
ootobQ1t to APQ oi'C 'H9GDtQ(1 18 fable) olJa araca 
C~~ ~p»GSaDtea in Iilp.ro -U(o). 

1ft tho mortAtb of o.~ tho QVQIQt&G lGDStb of 

shoots "I' tRio boa~t8 ~1ITa.T3t!4 - 26 tfaS 1S.7Bt 

18,63. lS.eo,18.U - ts.G1 ~ "~ve1u. 

fila ~ eoD.tlaaoa to ~ \UlObaDOei 4Ut_ 
the moath of tiovde2: _ DooGmbGW- 01-. 

, 

13Ut UAIQlWlQIW tho 1~ 01 Dota UGH eeea . ' ,. 

1» 1no~SO Q1ACl a~taA_ 18., 28.sB,l8.SO.u.1G aDd 

19.&O_o.iD ~l'~'''a.'4 - fa woSJootivoiu. Ble 
~ 111 eboot ~'over 0cto_ lIlII#Jet b*GtD OM 

. lit. '4 aDd 1.16 la 'Rs ( COIltio1 ). 

III F~W. ttao GVGlQGo 1~ 01 Mote \fOR 

_.-, _.~. 19.D1, ".18. _ ao.al CD "~vG1U at .. 

~. 2a.'8' '4 - 'is .a tktJ IlGtDPGOtl". IIlOI1Ga80 tfeR .. 

1.m4t 1.68. 1.2.1. 1.00 _ 1.69 ems. ~tl._ w. the 
e!boot l~ of Q~. 

In HaD tIlo ~G SD not ~ vas _*ot 
wbacb __ flOra I9dO -(~ to al.a1 b 'a and tltG 

$IlCMS83 011 .. 00. __ ftG ill betveQlta 1.1.8 ill It. _ 
Q.f8 &1\ ',. 



'Bit. of _G\l~d&_oa1 tftatmets 0& tfiAo tb&~StJ 
@f ebDOt ( in !.Dos ) _ tb.C£~ iimftW.OQ ov~ 0 __ (tA~ftS 

b. tRao foaetGte ) _S IJlODth, wlSG ~ e __ ·fD _~. 

~+ _iGl __ 
'1 o.au C.st1& 0.- O.soo MJa Ot33Q 0.-

• • (.oal) t-., ,.OS>( .cae)( .OM) 

~~ ~ ppa 'a o..ma O.ai3 Ot301 O.:ns o.smso~ 0.-
• .. (.088) 1.-' (:.-,( tOGS) (.fIle) 

~+JVlil ia O.a70 0.0 0.- O.aJa e.aaa 0,'- 0.-
• • (.(Si) (,.Ma) (.omo< .oa) (.f1IS) 

~;. W4J '.sa '0'- 0_ ,o.ass 0,13110'-0.0 
, . ' • (.o:tI) (.oro) ,,070)( __ ''-) 

(l)l&_1. •• We 0,* 0'- 0._ 0.- 0.- o.-o.aoe 
•• ., • (.Ole) (.oae, ,.-'1._)( __ 

\ 

" J L I " It- 1 r IU U' n I. J IlR , ' ,r 1. IJ t f :Uiill(ll I I a 1 I. F 711 'f III' ' ,I UtJ • 
r 'Toat' .. , •• S.S w.a 

\ 
sic. Gle. -,. alS_ SiS. 

e.m 'a, •• •• • • 0.01- 0.011 0.01 0.01 0.-a,D. •• •• • .. 0 •• o.oaa 0.0&& 0.* @.oo 
..... , Ii i Jill II' I .IIIU '.llilllWU • lUll 'j ,I II III I -' .'- I , II I III UI I I:. : . , ~ .: i:(lrjll 

~~ 
""VI' 



Xatho, 4De1 obeawQtI.o~ dmUc A»~ tho ~ 

in sboot ~ WQS OOOIA ~ ~ bGtvGGB 1 •• 2Jl ~ to 
" 

s.e lB fa ~ tilo av~G 1~ of tboso sboots, wao 
~_a to aagQ tzom19M _ a1.s~ cas. 

I a.,1 '" IJIIIa., • 
AVtmltJe __ Gsa of 'sboots &a d&~oat tJlGQimGllte 

aa obsoW'Ga tll\l!S.Du Ootebo,", was -0.-" 0,_, o:.mo,Oe3GS.,. 
O.~ !!labos I'GSVOOUya1v to~ '1 tfat!3' 'r4J - ~a -
that sbIot -cki1.eas l'G11Q11aot1 ~Gt1 ~ the ... 

I 

of UevcD~ GS .,. iD !o.b1$ 23 •. Jl~e.,m (0). 

ID ___ tbG ohoD;e ~ *_ess was a_a 
mamod wbAch wae inhettrOGD 0.980 _ O.aos obsowod £a 

fS - 2:4 ~eouvoJv mD4 this _1MIlS& in tt4=OSQ Of 

tile sboo~ OVOII O_b_ was 80GB to l'SDQa t)awGGD 0.013 

&1111 O • .,lnohe,. 
%R 3a81ltlBW tIlo shoot tblcl.mGse vas ~D81. 

be~ooa 0,,_ ana Q-aa& irtcbos e.G • ~G dta!:4 J1Gspooti,,,OJr 

aDd tbl, .~ to ba'Ve UtollGasod OVei' {lcto~ '" 0 •• 

lIleIlea ia 2:6 ana O.OGO ,.os in '4-

"SUltDs Fe1)1\1alf! tile '*8088 lW.lDSoGlD laGtwG. 

C.- - 0.- raspeotlvG\V ~ fa aDd !4 * the 

.·79. 



Bltoot of pbJ'slco • eb.d.ea1 UiatmGDta on _bewot 
lOaves _ thGil1 &BoIaaas t1/i1f§8 0 __ (Audeo iD 1JaekGts ) 

. __ _ til Wl~ ta.& octobS6- ·to APlU.. 
• . • ". r.·, 

I "_.'J ·xli.a ill_ [Lt.lIll· ill. -. I .• _ .• J ••• Alt1l· f 1'\ - . . J.; \ •.... _ p' J. . Uk .. ;'111'[ . • !Iii . • JJC tIl JlU •• .L U.t. 

- ... _. . _ ........ -.- \ 
.C!tA .. " .... -., "'" ...... , I ': -; ~. . '\: , .. IIil'Ur~' "t' ,~r' I~~ ,:' ". '" ','" ' • .' •• .' 

OOl'l "I', I, " " '. ·w. 
\.. ...' I . - , .' ~ ~ '. \ , ~'. " I', • ~..I r 

._ • ',I • r 0- r" ... , 

{\(II .. "', ' \1 .. ', .' \\. ·1 .. ~\i.lkM , 
\.'( ,,\ ~" '. ,I • ..:\ ~. ',"1 'U '·'\. ... I~1i'QA .1 

t.t\rt\,(ll\\ .\\ ;')\\.1 \ i.' ,." . . ..• - .... ----.- ... ...,. 





oo..,apoDliias lJleraoaoe og tbe tbAokaoIa 0'" 0_. 
_. O.ota _ O.mo Uobes.'· 

la ~ 'tllG _"-aet tbio1mtaea 01 2,.10' 

2a. 14 - '6 _. 0.- '. 0.-, OiM. o.aaa -0.- JlGSPootl9olu_ the ~: ."01' 00 __ • &a 

Gaoll., Uleao tl'Gatriata uae O.-.o.0G9..,..".eea 
... 0.8 HaPGatl .... 

IB, tile t&DQl obaGWa_. <M1'1rts APwU aboot 

trdGkaoss was ~ ,... 0.-u ta to la3lS D fa 
- *8 •• egpoad&aa ~ 1atb&~ was' fIoa 0._ to 1.", 

_"'.1 ,1G1ra1_,', __ .; 
1'1\. <lata .0Il uteftSo 1Gat 1JWIIbG17 ale Pl.'asent01l 

a tal!lo.w .. ~ ~w '" __ 110 -zv(0). 

laO __ tile .ltIawed Wtlal. ___ b01lt Of loaves 

·ed, a.o.siGeI, e.a _ 2O.B flaGQCtl'" "'II tile Vea~ 

2,. tat fa G1i'1lIl4 fa eDdI. _ ~ 01 a.e ~ 
~ up to JIIIiIQIIf. JD.~ apto tbel" -_I 
&auaaaeG f» J4a.14._. ~t 34. - lI.?G. 

"ePeoU.,...·-.~ ~ 01 1Qal 8Ir4Ilo» 09-0_- wae •• &a ,,; ~ ill 'at 4." 1a 'a ea4. 
'4'- b T4 '. e.aa sa f,. ~ vas· GO· t\IItbot 
~e ,. tile .. loaf ___ fa AJjSl,. 

·a.~ 



mtfaet of __ «J-cb-oal WcatmGts oa oat_. of 

tJot1ew. jJJUc1\1otlon (Sa ,erocmtasGl ) _- b ~.Uona 'd-se 
. . 

( AataWG8 iIh tile T!l~S bdloatol 'tilo ~.aot&ve ~~ 

values ). 

, " 
.... J .,J It t,. Jlh,I. 4 

,. 'feat' ' •• 
s.a (m) ., 

0.0 ' •• 

8J..e· 88.8 ,. 3O.G·. ae.a; -.8 

(~.ao) (3&.2.1) ~.., (tIi'.Ulaa .. ft) 
; • I 

<£a.6 - ea.a a.s ea .. a a,s 62,_ 
<amM, (68.&\\) ,-.as) (aa.00)(49.15) (62.11) 

... 1.. • .' " ,~ 

33.4 40,1 4G.B ,VI.e ttI.9 . .._ 
. . . . .' . ~ .. 

(oo.ao, <3D.- ,ea.u) (38.00)(*.) (as •• 
"" 

, . .0& Gte . '.6' e.G " W ,. 
(&7.46) ,(14.'11) (1Gdt) Clt .• 0&)(1St.7_ (lG.=a) 

d§ diu "'''l. ¥. _.*'I -, 1:18am :', I IFf 1 W '"f ,.PI ['I? " n I. JlilrulmdltUi " 4ft '.$ J ,I".U . 
., 0' ,." f • • . . . , -_:&lCGlt.' 

O.eas 
aa 

r 1F .' " dH1LtlldJ. tier -'1'*14 d, 1 • i 10 [ 011 1 1,..1- ,It ~~l,ft i' DIU lIT, II. ~' - II " LllnH.it. i "mlE lim III U l1l: . 



CHAPTER V 

Discussion 



Die eat_t 'ot tAow0i4ma lapewo_taaos as 

obsowod la c1lttellQllt tl'Oatmets te PWOSQi&toa 1a tBbl~16 

_ sbowa '11 PASWfO No 11(.0).' ~G oat.t~et1 f!Om 

t&'eo.iD_t to t2rOatmoBt *oh vaG a.o lD 11' aa.o1 la Wat 

ts,ee in 'at 39.06 iD ~. aDd-7. U tlto 0111_1. 2he 

COBroapoaQifll8 mado _ »e»teot tlcwcn ~ aGe - 846 

~It fl' - aDa 349 tort 'a. eJO _ ., tol? ~t .V11f ' -. 3. t\)~ t.a _ M _ .' lb. fs .~ tIl.- SGX atso ., . 
1.933 ., :a..-. 1.914,1'- _ WG1 ~v* as ma.v bIG 

1&A1Ia __ lia.GII • 

Data OIl bloob_- et\ldloa 1'G1at&Dc 'to elm mUe 

1s 9wae1ltd la 'abla 1lO- 'd. 
Die 1_01 ot'~dmg sqaBt vmGl1 wltbla a~ tD 

a.-,adS ·'to· 4.M _ a.aiB to 3._ l1Oop~"oIr .1iDs 
, . 

th@ .. til 01 oototualt, ~ J~W and.. AD_i, ~o lamaS? 

leval was tho blstlest .. tbo level III APzU was tile lowoet.. 

S1mlJ.aJlv lTO-*ot.Da ~. o:mtmt ~~. f-
o,t17 " o.ea1. 0.919 • _l4l and. O .. ICSL to 0.910 ftQaotivcAu 
"'W tiM' .,nth .f 0_"_. ,..,. __ APQ •. iho .W 

fliP" aont-' ml. iBdloatet_mUeu t,ft\I1fJ 01 Itesaltl a.1 

'.ea. 
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AmmR§AN - BAUD 

_deal WlftlattUont a Hclo • ,.- • fetal • lab 
I I: I I I I , . J 

~2'1G •• Ge· 341' 100S 1.001 

Kmotoblns •• '48 sec lJ3S 1.901 

nefCUatioa •• ., 300 10SG '1._ 
CoDtml •• - - ~ 1.94& 

a __ _ ~aco_ 
~1 •• •• aca e. a.S01 

-~ OOOl1Jm .' .,. a •. 093 Ws •• ---- 676 331 JIJO? a._ 's •• 
Alell' ~PliD '4 "I4a :)- 1111. a.olO 
.. aoooPPD~8 ,os 378 U87 ;,.066 

A1a.~TG - 842 1OaS. '1 .• * 
CCJCJ lOCOppa ty ., 836 10at a._ 
aGO aooo'JS fa ,_. - me a.m.e 
ceo SOOOJPfl fe '43 ·396 1141 1._ 
.ru~ po ,. 008 . If 1.93a 
MB SSOOJPA n eGa - a •• m t!OOOppa ~ - - - .s:.om COM.,1 L1 6(1) &19 lOll i,tee 

~ - Gat JOt!» 1._ 
~:a ~ 

sa ·349 ~ 1,0&1 tJIO - 1Jt)OO 1.914 
~ Tj m a_ 

D? 1_=. - lWCQ ))"," 

<IQo fie ...... 



,( . Eipertmontal 'Fln a1ngs ) ': 
__ _ _________ c __ .~_ • ...--..J 

obsowaQ with tb.o'~oibg Qiltll. _'sassn, 
S~· •• t.t ae~ to ~o lrm ~ 

U.a1O to U •• , 11 .. 918 ta U-am. aDCl 10.01, to 1O.~ 
tPGspoot£"olv ~» ~G moDtIn ., 0 __ ,.3_1'1 ana A1Jtd.1 • 

. file .W (IQ~tG '~_ S!Jm6teatcd ~"'G . 
£14 J~iV~. .I'QDIGd betweca 11.ou ami lB._ _ 
tao llo'woSt l_ole ill AJ141 .eh ~ P 1lJetwooa 14. _ 

_ Ui.JJaO. 0_1)_ lGVG1s ~aac1 ,it&. "_GOD tho 

3~W - AJIi1 lovo1s. 

NltmSGll _~ a88QtJ fftG a.al1'to ~. a._ to 8.43a' a2ad S.e1S· to a.- fOl? tile aclatb, of 00_-. Jmuaf18 tID11 APIU I'Qspootivolu. 

Tho C/JJ wa. ldoateCI mt1ldnt1ltl F&~ Sa 3a11lQ17 

*0»0 1t 'amsG4 b b_GCJ8 ,,-. _ a._,1 tile --. 
alPIN waa SOfa lD _1&1 Ud.etI _a it& 1Jewcm e... _ e.-. Ule 0_. ~ was U: 1Je~ tilG - _ 

, \ , I 

t.Ddlaatcd vdua ~1IS fIbS e.- to e.t1II • 

........ Ht+ ......... ...... ...... .. 



I ijl II I ,·-a i. 

lAe GDIl.' iSD __ ot filo .---ot 
__ aid bcatmeau, CIa_cal boa-_ ... auc1 *alaoobSoala 

~ts OIl Aowe» aaotloa Sa ~. aN aaoa8ICG 
be10tf ~, tdSG _ "DIlative attaaea 11. ma40 of 

. . 
tbe f4rtJUa. eftoots oblOWGG ia aU tM tbIoo ~ 
WIle Clata. to. vadG\l8 $Itoota baw bee -lVOGc1 stau._oauv 
.. tRaGiJl mu.\Vd$ or.va ... e talA. plOVlW ID tile· 

AppoJds. 

- '. 

,.. tIlo _* UO., a·QIlC1 AS4»lO -. u.s 
" .. be eo. tbat ~ -.0. brtlG becD toll. at 
tile .~ 01 tIlo GIltOflraoDt 4Q!t1ll 00-_ - -.... 
bf.Wo boGIl ."ootea to 4llteJNlllt t&'Gattl.t, __ ae 
~. _tobl1l8. detdlatloll _ .. Oft left Q8 .a 
-..,. &8 eoaMl. 

III ~. tbG .'" leatJlllY IIDt ... 
aeea to ,-_sa aU. tile· .. ~ta 'dtllu Ga_. 
Ro_ba~ o.~ . 



aut tile itoIil 3aD11allr Oft wurCls tb.o ' .. , 

loath Is ... tID boJ1ease - "CDdlalleCI tJlU 1110 

lastobaGwa" sa 'P1&1. 111 seaon1t tim ''''' _ 
_ bGOJl fID8I- J.b tilo aotbUatetl .,., lneaplOtl.-e 

, .f tho mo ••• tIto IlIIQJatlvo 8IOWtb ", tile Aaal, 

oblJGWaUOa. l'11'li" tile ~als ,0' va ... ta1t1o.4 
.. , _ IDtot&OBI ___ tb.e .~_ 0" 

Uoatmtat lIleaas it mar 1tO .... , tbe SIlWeaae 01 

efIoot lGDattl -_ IaIrIoI'I sa 4d4la" tnatmGDt 

&s .8D&" • .- ~", to an.-. __ --a 
.. ok ae dJa&lai. _WallIS aU .ftlatad coatd. 

, . 
~ ,. alfZD ,BOGD -. be· algal" __ 1KJtte»' tbea 

alGDIl10aat ~Gl' .... tIlo lac ... dIdaB 
IlObIUalV ebCJ -- Mvo .Wo'tho· ,.tlal bCG •• , 0,..-04 .'-alr.' &.ltD ~. tbo1at\Il'" __ 
01 __ " ItIlaIIlGiI tile ... , •• ,11.___ I 

4StItmBOa GOlIIA bo ,". ~ 'S ___ lIDD~ 

. au. ~,8IJtI fa, ... __ kl»tet,DC 

'." , .. ad abet ,. ~ 410- dDdJ)Q tile 
_~·l*1lo4t ~ 09 ...... -.a~ 
Ilea beIJl ob.-ee 111 _. 'dcdbUatd _'- .. 

_-- tuw. "'''Gtl ••• , BlDab."~, 
S$lIt ·1IIOt. -. ~~ .. a.u.-., .. )., .. 

•.• '. 



2l=Bi v~tl"G _- ill ~ coula be maw~tJ_. 

A_DO tliOl'O baa also boQa 2fGpO~a _at t1~Uatloa 
O,Q,USO VGl.~VQS!QeB. DQo aD4 UtI_~ ( ) ~~et1 

\. 

that sboots USG to eoa-.G VeaGtClUVe ere. &aGtca.41 

,of .w~ in tbo SQaSOlfl it tb.on ~ doibUtaW.· 

'.B.~ ( lSI? ) ~G4 the .100t a_Uat&oa 

ill ___ -tl!.Ds that flow.'. smllataDoG ~ _ iJ& 

pattQaoeCl la tRAo l/GnYoa 1Ilt tIao vA tel _~odl._t ~G 
\ 

doWfAOtl TDr 4 ••• -. BtU.s&. _ t~ (~ ) 

cbsOWGtl *' ~Gte '. Uoo ,*ld.to6l ~Da 
aIA4 104 w v~a.u.vtl1lGBet 

, 

u.ra Uio !able ~. 8 aiUustftt&o.D me IUta) 

8. t fJlt\V be 90GB that. tile ctlool .M4elmc'a'1S o~ Sa 

the mental.' O_bOJ1 (b -t !~8G$\_A__ bl 
_ of UlG tlfoatm_ till tba __ ot ,.re~. 

'lbaD 't _tara •• 1DOllGD.SO $11_ ttDDtia U11 tile Ad, 

ol>eOW&tIo. tatceta irA ~. (t, Uewose ~as J1~ 
has be. ~ to 1)$ ~ iD case Of ~ _ 

--an <IODt.a~fk$ , ~fJ ot va" .. tablo 3 
i.ce.teatbat tbe»e '0 -aa4-caJlt d1tg~oo --as 
tho bOattu81Q aaO ~_ ·bas beGn -.aoaratlU 



aapoX'Aow ovo~ all othor tlrotltm@.tat SLlcb ao J4.~t 

lmotObiras a1l!4. mtl'Oatod coDUol. COatml io 80GB to 
bo sipi1oantJ¥ bott_ tbarA1motcb&ac _ ~ 

~ lmoteb1DC bas bGQil siSDlAomDt OVe1e l'1dng. The 

laol'CflOO ~ FG'iNU8 0Ild Ita_ bavo __ tC1e 
\ ; 

laUal t~a as obsowccl sa 'CWO.,_ BUt lD ~ 

tbousb tho ti'GiUJ ot rosm1ts ~ tho sanae vet 
,110 -piftoeM d1~o coda bo, co. b_~ dDOlaa 

QIld ateb&Dg_ 
I 

be ~ _ to .. rae -_ -t~DS 
bavo pmChl_ a1most ,. GUtG'ASicB ~'&a1'lDG tile 

~QIlW ,--a. t1h0l'0 aG , tile bOUGaSG dud ... 

geTt~ bas- .b~ tbuncl t» btl madDlWl irA Gase ot·, 

did-as _ mtalmwa ift ClOlltl\o1. UAo aDtJ1gf4e of 

v&d.Qiioe tarale so. ~\'lwi&oatee tJi&' tbQtG ia __ float 
, .-

C1lft"e218noe ~ tilo ~trnoats _ d.D~ is , . 

"pU __ G1aPGdow' OVrDr aU .th~ t~ts. 8_ 
&D, 011<1_ 01 ClGat. aWG -tablDs _ ~.ttoa _ 
tIlo Ia·at I1GAII8 tho CDntlD1. 

The t1ata ~ •. tbe flGatll of I~ ,.,. APdl al. 
,do.atfJ tIlo fiQtD8 tl*8l4 of redt. 

Wbo blshGst il1CllJ&S$ D Clariet. au. to 

.D~ _ k· 4DJ)Wneti 1a the 2£abtot atGalllilatl. Of 

-eo. 



( 1118C1lsslon ) 

$bod ~SGWG. Sinee theN has 'b~ mo extGDSloa 6~wtb 

1b~ these eatogo1'1s of shoots _0 acowmllatloa of 

NSOftQ mateaal CaD o. bo acccmoaat0c3 bV lD.OJlGasIJIg 

tho _lume. !bQhtoJ'Q tIlo aiam.ot~ illOrGaSG 111. ___ 04 

eboot have beGil sl_tloan_ blsbGl1 ~_SOA • 
. othow oatGOaes of .eta. ~. aJld ibail ( U40 ) haVE) 

Pointed out tbe.t uGl88 causoe OGSsaUoa of 3oDSl._ •. 
8JlOwth lAlt c1iaaetor wl'Gases In saob ;bootat 8en (~) 

oI1SG~ 011. 4tttGl'Gllt tltJeJaed rCllQIkGd tbat ·OG8Gat10~ 

of 8IOwth tbougb. 1)0_ ~Uer in SOilG sboo's uet the 

glOt:1tb £n volumo co •• 1DIGd tow 10-.. 

'PmIt. <fa- 11m_ ': 
ibil tho aata sbowlDs eftoot of _sid 

t1'<l1atmeats OR loaf 1JWi4l(t21. to1Jle 4& aDd ft@1rG %V-a _ be 

veroroa. fte ~sta ot vada.11OG tablo ilIr the data 

bas been glvOll sa the table 1'0. 4 01 tile 8PPGlt-..,· 

Xt maY be· SGC1 hwi that table tbat Jiuabar ot 

leaves oboewo4 ~ ootoboi'ooaUrue<l toNDdIl as it 
is tSl:L lPebwary We!) new· •• ap~ - _ewe bas 

hOtJll slADlt1C18Jlt iao. .... o ia leaf _b~ Sft tba c1etbU.Qtloa 

t!'GlltfllGrlt Sa· compaJ4stoa to GOJd1lO1 kIlotcbla, aa<J dDdBG. 

ODDtlOS - -:t~ are also tound to bG sa.8QlSOGIltIV 

bGtt.· tb£&a Ibo\aa but tho 41ftelGnoe obsewecJ &a b.tweea 

·.'91. 





fWl,pGUle to o1th~ doloUatlon _ CODt101. ~_ 

contiOl liOOOJ1(is tho m1Di_'G~GntagG :Tot 1'·10 DOt 

fOQIla to bo siSDi4Cl;lilUy cl!~tlu ~ dGtbUat&ol&. 

AS biBb as 4a.SS POIi!OODt of sboott! ~ea tlcwedDg &a 

tho ~DIl tNataAGDt as ~wd to 8.14 QDd 4.69 

POlNafti:s in aoibllatod aea eGnt.l eboota I'oapoet&volzr. 

foot SlDa1DS 8Ild klDtcb&DG ~ ~apab1o of 

i_-BIG dowG1i.D3 bos bOOB PlWed iD tbS e -.euODt. 
P.GV!o~ Ddl ODd RIIQD ( 1940 ) obWtttofi iKmiilc&Q1 

I'odts U ~ tbIOUoh ,,~ane .. t PftlDiDG 

aDa thOJ.ilaVO obsGi'CTed tbat _D~ - D)ot D~_ .cod 
to step tbo vosatat4:ue smwtla aDd ,P.,moto actiO __ 

Sell , 1eM ) alLeI} ill_caW.' m aJ8Oa$ cg blQJ1 

lbiDfa11, $wo!lma GOold lid ,.,oa " ~. 'P_4~ 
tIlo plant G.~ £s faVCQltlble. Msil&k ( 19S1 ) tdod 

, ~ of ~ .&I1~, __ 811(1 ~t~0(fJ 4t 

~ iD tAG f4OI1thot AllgGGt aDd· 10_ that ~ 

&a coB3ltotloa wltb· ~ISDS &M~eGa flowexUs. 

s_ ..... ( se?a) ala') oblOIflG4 that tSeaaDltatioa 
wi_ •• "tIlmat d~nB Sa ~ au QQlIltkbas .~ea 

&a OotDbelP to Dee-e~~· _.11 tlcvedtfi8 f.l)1'G 

., Sa Gu1a~s all in ~! aut iD til. ,lattrm 10" 

Sa the ott ,.., tbara tb!! on ,eal1. Dl~r$ 011" fA-as, 
.of sf,·Il)IIld.-tar s-t.·'$!'Cen~$ of a.o~ obeewG\il 



!a ~m &D oeecet os? ~D6 QIro -. to taHaaillo .... 
tn:ea lao wesWLts ~~ ooriior tw @tRa~ Ui)~s •. 

xt 10 alai» btOi'a~ t40 ~to .t!B 
sl14Coc1 dlccte mD~O _~11clW tlou~ !wr.DO~G~e 

OlPP«1i'041 LiGbt. t&Orll tnao bQJ;~G1l steno sf tbo t~to.Q 

sbeOtoo OS9-~ bGlow tAo ~i16 Gi»De os mtW UK; 

00. tma _0 piletolJUOlho pmVl4lQd &til tbo fQQ&!ilG paQO, 

nostImdA 0UM1 loDo~ ( lG7a ) aocmoGll to bola pel Bo~ 

~o floW_fiG a1flD as ~ asoa tD bGa~ i~Gcm@0 

!laD1l.clos ·us;mJll.U b *0 t@Qiia1 !»c$!,tSoast 

... -l7AmUnoos iil\ .u~. ~ bottoGGn 

S CD ~ 4Ws bas aleD, ~GGD o_w~ im the ~ 

traatmGnt QS ecmparGtl • e~ - d.itatea act" 
~$ aft~' hoe mt been &'CllOwtQ(J '.Ga2rU@2: but tbte baa 

a spGdal a&_fAcanee·~ tho ~t @tv1GW of 

Q~' taca &>nmae ftUiI ~ boJPare. ~ bCPP<lme to 
a \1JOd~am14o ~~e to ~ ~GJ pmttmOei letes 

in. faO aGa.,D - VlS1Jl€1l\1v \U1C3sr ~1t4.IltU.Ueu tile 
Uonb ~aa valieti~ f}ZtP(tueo fiotoGl'Ql ~te ill tile 
satleDD 011- aa lato as fiSd6lle ®t~. mach fAo'lfefs 

Q\G1d toQt8aYeeJ 't t1otf~lf.DIJ Ae illdfAoafJ oo&eI··. 

S. I¥lUO bae 11:_ ~ to _tfoz:a tIQ& 

t~tment t.e tnatmont Ifet; It, is of "11/.9'11/ _tUG ei_"~Gl 
an liOt YeI1/ •• &GitaDpab&b1e. 



. AS per taillo m.o, fJ tbo ~~S tacJaoat@ .t ttl.' haefJcGD ~SG cg wW ~t· ~, 

tow. oc*DaI'_to. _ tJhJ mtao 1\s aU IQt.Sos 

of Deta U 3QfiWla&7 O~ GotebOI' _ ~ tA0se 

va1aoo awe Jo\1~ 18 AP~.~e raodaDm ~SG. 

bowGVort bas'. bodf1l ~ ila. tRIG ~.D6 ,aItDots QDS 

aitmlwra wltb tho doAtlUatGt1 onoSa. 1ft C0111ft)T»ftlt£D8 

these tAmtiADam with em_t of sr.&otaGdDS st rm:7 bQ 

a!ll~ tbct Q~r4mGiflt oil b&£P0'St cIS ria. . 
1ml Ii __ DIJ bas baa coMctlvo IJ:)" eaow~ UUhtou.a 
&D tble beatmoat as .CO ____ B_1 of d_UatecD 

ct&ceta v~ 1oWGi' valu® of OlD IBtio iaaVG boca ~stGrOO. 

filo ~ of O/Il at&o tbtfl floweri.DS AulS bcoa 
eiWSG.Gd _ UfIlD1wakGBs 2£lsg .KJ..Gbs , _:1 ,. Gb~o.\c19ai)t 
pOet .... aDd *UtPI ( lSaO) GIld 9&1:t1~- an ~ 

, w~ ... 

lJV 8Q!k CIDQ Sb&tI C JeGf ) t g~( 19S3 ), Ic3waUoMGlt 
LtD.S1~ ( _111 ) t LB.GJJJab ( 19Q) ), 9on" al 'U~ ) 
aaa soa, CbmI4bo. GIldJ BaSI , J91S ). 

ita_nIl' .. 1I.oJJ& .• 
".. <lata b table 1llO,. , .-ed· tbat tho 

-_ ot shoot otJaewaJ 1ft oetob. ~. ~t1 . 
UU J~ 'ft.SJeoU.~I.:,' t'J'l&tIltBts. theft tta1!tlarg 

.u. 



o~a tho Gft)Vlth OODU2Dlad GVOW .. _ U11 tho 

-iill.lalobsOFIatioD J.'OO:)2Kl~ aD APPJ.l. SUOb bavo beoa 

tho AnalflSe also in tho Dbgeiool tl\lQtmont ~aaaat. 
1110 tDODtbu1so iDo.romoata ci JQIDIaJ?! to APst.l Slave beoa 
tbWfld to 1J$._sU~ E1lsr4AOOInt as _ -110 QOGD 

110m tao GIlalJa18 o~ vaaimnae tablo ~. , slven 1ta 

tbo &Pp~. '&ko 1~ of IODtIOl stwots batJ ~ 

sA_tAcuatlu· QI'OOter? &. -rDlJad£Oal. to GnN 01 thG otlA. 
. -

tlVQafJDQi\t taDaGJ1 i:aial. me m&ai1lWl lCDQtb. laSs "em 
~fI6aa w&t!l SOOC) ppa tm uhtofA i9 the lowoot atiOftQ 

-aU ~taonte •. Neat h1tcbGJ1 t3ttoot to aaoo ppm ta bas 
l)otS sbo- 1'11 SOOO PlID AlaI'. -GOO Dvm -~ _ 

iOOO ppm CUaooal. ht the .. twa ttoe .. at __ Galflt 

dt.ftorcmoe aDDl1S tboao tl'ell~teo 111 is iatGrGst&Ds 

tbat aU _0 *~st· CODleatltAti08D usod &a dltfQ-.t· 

eheJAloals Jlwe)· aORotllSQdeJlf4 ~ ~~ 

off_e. ~e lowGr OODOOIltntioDa' of OUG:laGl web. aG,. 
lOGO _ 3000 OPDl ooa14 _ €lb_ tbGmG1iSloa __ 

I 

&8 COJGPet~ as o~ twGatmfJDts - that 1 t oOCDplatl 

fAest1to1Cw pcsltaOH aft. GODtd. 

, 
t1o~Dg UlG laolddltaUq _SCOUft\,. 'fIGsetattv. ~ 

, P." fa 11e.WOIf.fts dl1Cl va __ va glOiftb. Qftd .'-DD 
- I 



proc@ss, SQoa • 1Jo ~stio b IIIta1l2I» C9 Port tho 

Ob~UoB og ~ aft6 X_ ( !940 ) D tloik aDd 

Boo ( ~ ). Qff1c1 Soo C lJI)4S ) •• 0 ~cat1LoD .06 

~wtBa fiGtoltQlCDA' mot ~ ®a18QaiB COsfJQtAoa of( a&_ .. 
P.~ to ftGwet4mts .t deo _0 ~e ~e4 
p~stoat f{)fitfODd 1Jlet1'~ ~ ~dl _oil dt$lt ~t 

,.ve boaGActQ1 ~tf CIao t&G.at S~ o.P~S!moG tilo 
Gffteef: 01 au.,eel Ae •• as DOftI!starat as otbers :&, 
~ bo pBGltGft'Gd OVG1l ~ .. eh_ds~ . 

OE latG). SlGtitb &m&14fr#gtB QDd ~ts 

~s a class laavs boca lIU30Q} _OElSlV. to eAoGtc S~ 

Sa guts _ to 9.dm~ ~AD.a ottect iD ~o 01' 

.irl tlfOotJ QBd S..D o1£ft1I,mA__ ~ Nqtd.ftGd .fttr 

waud40 av-.aas .. he41C0a. 

eetbey _ s~ ( 19G1 ). oatb~ ( 19«1 ). 

Bat3- _ WAll&aSS ( 19StA ). 11edt1 al a ( 1965 ) , 
E6~ ad Ho~ ( __ ) _ ~okWill _ WQ&V$ • 

. ( 19GG ) baVG ftaJO&*tefJ ~ ntardatioa &D avP1& aIld 

oebel' no*-~ ,.pm t4tb IPfatu. strdlol':au SirJas 

ana GlGAeUi ( ~. ). 1".'0 _. - Sltle ( 19_,. 
t~ _ fJWer ( _0) I Q)JPDG ~ JS1IO l.Spl1Il".eslDfl , _0 ). DsnOIt « 197a ), _ ltdso*" _ ~CE(~) 

, 
bGv$ sot fJlPH8doa £D itt- _.*11 ott$Ot t4t1l 

_._ aCo. t» bat beol'l ,,&'Cedi f» cauase ~Ida." 



in sboo~ ttmwth 1D POOW _ Q9plo bJ' t·1o_t1cvska(~) 
in oth~ egops tw DQWa ( lD_ ) 0 RU~sbi mIM1 _e 
, 19(£3). ~viU , 19~ ). ~ak ( 19_9 niI.~cekQ _ 

Zeb~eki ( 1966), VeD wan _ ac~ , 19Ga )0 

i'o1l1_ ( 1f!iaJ ) ana LiIl8Qi93 ana SiiEd,vaIDn , 1H7 ) 

aDd ibl' l<S aotion tho _$eI?S WGN ~ , 1961 ). in' 

~,'mtGl<t1 All. ( 19C1l ), Kiiott ( ~Si ), »eU.(19G9), 

CJ1a1&S. ( 1O~ ) _ *to ( 19&a ) an other OD.1p~ 

. 
fablo !t::o~ a ~ bo _(loa *,fl ~o· 40ta CD 

_oImema .f mbcots, 7!1llG tbi~SG ottGGWGGl dtlLiDfS 

OotDber &'eadlled _~ iD 10"'9I'~. DJlt ~ 

iuoPSQSO bas boo8 clMJeiVctl. ill aU taG ~t1D_a Imm 

J~W OItmff4e till AP1'S1. 'Rlao ~GaSG OhGwGG la 

diUOWGat tNfJi(;m.tl bam be. fOUIKl.to tie ef.sr4d.~ 

are", mouth olaeo J~ ~ dull_ '~G saGD tIU19 .. 

~at._ot vadQllO$ fablG No e. Xt mar 11$ aon~_ 

that thot~· of ettGct as olJ.-Gtl 14~ _'fOreat 
t1i'Gattilante sa ·1a»lJafU tbe QafnO. tJ1Gftti aft oftoet bat &1_ 

beea o1)s_e4 Sa Oth~11 .-1 ;afte~ JaD\U\Jr tU1 __ 1. 

Tbe IdI#lGel' hO".SO ill tbflCkbesm baa bG(D 

o~iowd .-.1000· .')181 tMeIl i •• _,4 __ blstat. 
~ I$f/ 0' the we" tx.atnlcrata. ~hG) nm ban Sno.ee 
sttel' aOClO »za I4R ham ~ the 0000 &1111 CCe. tiM 11lOfl_ of 



a_ t a~ SOOO PVS AlGt? _ so vpa' -d'- flora 

Q11 tbaso ~dnlf$o lt OJoV··t)o 8~oQG tbat ~ 

bas iJo. am£Uilt3 lncrOQOO ill shoet 6Slam.Gt~ orm111 ~® ! tBle.s 

boe QsoodatoU 1:11_ tile ~.(,.st dose @f an cbsnlea1s. 

~ bad ~ At1md to 00 tba Ii1Cst tiOSPD_VO QllO' tA;Gt 
.Ala~ olfld .stiw~. 8~O ill tbo tol1cttflnlJ oWdsJ? 

It is !ntGWestiDG to mote that blab­
eonc'lGtmt!oBS of attar. ohddo ~~b1G ffa,J1 

mo~ ~ruaatl_ ill the BCD_eD of ~t 1~ at:! 

CSOlloae<i eullol1 &w~o al. '- Ib_ '. bG ~DS!\blo 

to ca\1S0 ~ram1D iao~a itm Gbcot c1lQUlGt~. It was a1~ 

olleewod !D tho ~_a_ t4th l)!Jus1ca1 t&'aatmfZte tala, 

d.~ .CG(iJ maxtHDlDl. mJJP!1Osdenoi loDG&tu(lDd -,~CB 
Ttmt 11lOlHlSsed sheot __ $tOIl ., a ~ -Clflb 

-0 it is cl~ ., ~UOlict lcmari--~ . 
~ im iwpsGllr co-dat,e4 __ acedOlGtion of 

t~sewse 3ft'wtb 1ft ~ ~. Oaf' P~. \10_ 
b_e vlth Mil ODd AlaI; ( J)al. _ paaaa )i have alm •• 

liUlo willert eftoo' ift LaDgi"a aDd ~. 

,., BlralViI • 

"'. table ftC. 9 mau bG "'~ toll the '.&l_ 
OIl ,., 11.1Mb .... 

It 1,s 1$t!Il ~t 1., UlIb~' ob."oa &1_ 



ooto- _oipeotlve ., ___ .'S .... "'oc1. Ui1~d 

I.e tile to~ moatbs or ~t ileOaD.b.er -

'.l8tlt he"- Aa ~ aftGit ~ tJiCifa was 
lID __ - bCWGQSO till tWa ftul olloef'latloD &a A\9a1. 

MaJi- J.eat 1II!Ib0fl bas oooa obSOl'feG &a tile , .. tw' sbtaots _ it 1s sl_A~ .,odol? .. .., 
of tile 0_$&1' .. _.a am .per tbo ttmalrGla .f V&lSanoe· 

talllG •• 9. DIe a4l1S.m1ia.lleaf tDlllJ_ 1$ lllVtb_ 'd_ 
. aooo ___ 6 tb.o ' .... _ wae obSQIVGd t4t1l . . 

sooo_ Alar. AU hi .. COJlOeDb&tIafl of eh.de *_ aIleekGG alWtll to .tho ftJlUtlrawD __ pm<klCGd 

&D ,. of ~SJ .0. a. ll~ve IJadl '" t.be ~ 
" . 

of Mala'" _. tile ~e leaf ~ is I$J) to be 

9GflJ1 _oil Iow~ lD these ,~tmcmg iD ~ .. _ 

CODtd. Sa ".~ 0' tllG $OGle ID tIlese tJ1GatlDGDtl 
. oU1OG .~ ca4 DOt ,.-00 _ 'ftaOtsU.ve __ •. 

nance, tJoweftd &41»' paCMOa tm'I l1eseta"" tIin;~·:;r 
• ____ : oatil c>t.ll. I, _ID_ ttorMel "' ... as' ,. 

~_sbQ8~tJVW •• _~~_1·8 
IQ • ___ Witb tho ,fldDS' of etIIU- _ ••. ' 

__ al -.. - Kbara C ItMO ),8e1l'18U) _ 1fd11·ktJSS.l, 





Fo~ oxtcmt of ftoworiDG tabie No. 10 In the 

rosult chap~l" may 110 vSewG4 • 

F1'oDl tho tablo' it Dll\V be SeaD that tile m:1Dlna3ID . . . 
_emt of' tlowednc 1s toun4 18 tbe COIltlOl wbicb acQOtUlt 

to~ oDly 3.6$ of shoots floWGItDg ID ·tba~ t.tmOllt., 

The mad~ extOllt ~t t1.QworlDa of ea.l PGHent bas bGGl1 

ebsewod in 19 *01'G·8000 lllJDl of C,cocGl was ased. 

Analylls ot VadaDCG table mo, 10 waveals tbat 18 is _~ 

st.SD1tle8nt1y SlPdor ~ aU othora t~tmonts'. f8,~,f19. ' 

'e - ~ i.e. 8000 ppm creed • ., ppm EtbNl. soo~ ra. 
6COO PllD Alar _1000 "PD14 CJeoco:L £1&110 sbowD tbG rum.t beet' 
peJ:oeDtagos of tlowodJll aM tileR ba'Ve DO .plaoallt 

I 

, . 

'ths POl'OaDtase of' tlol101bs obsGWGcl ia tilOf]& " 
I 

tl'OatmGDt etG saGO to '~e batwaGn A.9a aIJ4 GB.eo. " 

Y41 is pkoGd I1lS blebat' to eoD~l a~QSl of m~t: 
Ibowblg aa.as, pewGnt tlowodJls 1Mt at, tbesamc tltAO 

It t, _suS4-tlr alttOl'Gnt ~. COJl~. fa anA '1'~ 
elf» ob$GVI~ to, bo __ Aoaf4y ~Jl to "4 bu,,'have 

. I no' ~_',ed .etilsi_acant 4tfGI'$loe between ~ 

Illgoneral the oftoct oI01CO,)'o1 '" en its 
ccl1O-.tt1aUoDs bo.ve $bow '»lIto ~blo redt ia 

bl.'SbSlnS aboUt .bid!_ varoontaeo of aoVGling i. ~rl..rn 
to oth.~rtftQtmenb. 



., lao ,aw with low_ ~_tioa of OUoooe1 •. -. •. 

the blpeet COIlOO1iUat&oa of ..".. _dtlaGU tile 

bSdl- "...tage of dow-DC at the ,1allIG title 

aU tho OOJUle1l ___ of .-eel ad 110' _PI'GSS 

tbe "esota~. SIQWtIlSa _0 8)l1ot4riQ e»dDa I., mar 
tIl..-.. bo GDIlO1u4Gd _, aca &0 th. -at Gt800tlve ' 

eb. __ wblob .. 1JIf.Da aboUt loU. ~ all$lotloa 

_ 51'". vqota"ve ~ "'I' tile .. VGaII 

tlowoItas. 

sttcot o.t __ 1IO~ta ' Oft AoWOl* 

ia&loUoa haa be. ~ tJu ~*ewo eadl&J1. 

DQ&tl. li3!!bo.-__ aeu ( UfIl ) _ttl wopoated 

OJ)I£tUfI of aooo ". O11oooGl p""etJ ~ ooatl.40l'&b\lT 

AD t.aIl8I'a maraso. 

TIl., e1. I01l8ftofi that Be _.almS_ 
CIt~tao_ ,-_ ,lottGI' 1M' eo 8 _"Olt __ 

sa _.-- -. CJCIOC4A •• ". Da81 - 8otf1 aliD 
l'8JOItoO lat. &D lWa'.IlIU' tile f&Voaal2le otfeot of 

\ \ 

ceo 08· iJo1reI' '-'*«ta ia t.aasa. GIle* ... (Me) 

~ ~a *0 oticJtJt .f ~ CltllO&Dttatlollt 01 

__ &a ~ .... 1'01JOI'tGt tbat caulV aDd ,.", 
, 

_--- Gl't'1 cmuaG(lOll aeccnmt ot ,....~I 
• ~ TilOJ 81. HPltteft tile 11 __ t&ttmt of 

____ of iliad 'eafl ... - J.aqe __ 0' 



,.olOB ~ tile) ~!at'ltmt buds c4 _'Gf1l iD tile wo~ 

b~@o 3~' a seoSlBlt 01' o~ ~oaUODe 

~a' other £GyoltQDt' ~ ot those ch_~ 

baa betEl tbs ~so u. duvortDs oGPoo&allg t4!tb. 

lbtb!lCl lD *dl taG ~ c:cul6 be mct&oGd at 

1Gast 13 _8 .034 01 •. ~ t1ow~ -e. 
UAo aavantago of oadle~ iiow_DG ~ o_~.se , 
lata ~~ ~oUGS of Nol'tb lD.&a tmd~ cu. 
_dtlonrJ 19 _to ~ ilOS tho DOSBt ot View 

ot scttiag bi_er ~t _ ~ fM4t aiGltt ~GCallGG) 
@f tile 1JSfJaPaot ~G ~s tBPm tbo ~se of 

~ hopper tor th6\ft oarUftGse. 

~_ the GXtoat of fi.oWItDg ob~ 

boWOeD chemi_ - pbUsld v.a •• ts lt _ bG 

so. tbat the biel10st p~tasa of ~. obsGiVod 
I 

1e pbUsleo1 t.,ootmGat is in ~ t~ch cease cDlU 

to 43.08 ,oro-' weroa,e tbo ~ PetlOentaso 01 

ftcvodDl obsOlVed in -meal bea.taata &8 SG.1. as 

cbteiDoc1 _fib SOOO ppn e"cocal. the 1&t,GI' 1f! aJ.mcet 
(bulAe 01 taG ~_ tl'Cafaet. ~ ~ e~ \ 

• __ bGatmeots snaeh as ~.~t&ou of QV(D'oGl. 

~. ,pudI, - P!8 mth~. (000 PPI AleJf etc. :bQve 
a1~ ~ ~ to Ill1I)paMi,.' QV~ tbo- ei'tact e'ba~ 

• 'a.oa. 



, •• Vnl 
~ __ ot son .tao __ 04 ~ 1.sG6 

aad a.ale, tile 4b1Dt)2r is .8OGB vlth GCOO _ C,_eel 

and tho lot. l11ttl aooo _ Cuco04 as soea .. tile 

table DO. l?lbe loWUi'soaatlo l~ oonsl401'Ctl __ 

b_ASclal •• fWlt a_ bGQOJlSG 01 bl~ ~ o~ 

~. tlouen &11 _WlOD to malo tlotIe»s tJert 
.-de. _8 ogcod iD stellU_ to bdDQlraa aboG' 
1d.~ '~_Q 01 dowdq ~ee 01. bl_ 
ea __ • 
_._. __ aI' 

iboclata Sa. tatAG 10. 11 BOVOleI that tho _t_ .f ht1lleSact - ~ItO _ toW dB., 
.... toW ~_te. 14t._ a1lC1 C/B ft. .of 

dtcGte l~vo .f bGatmcats uo bit.fleJl' ia 
JIJl1SQ$ .. Octo __ tb.ese QR Iou~ 6bJ!lttleJ: &a 

aptil.. ~ eo vad.OlJo .. -._ tllo· -- 0/iJ 
__ taaa ... obsewGCJ sa tile cCfltlDl ShoOts Q·e ob~ 

au _Ill .. IIIp_ ·~"oa , •. 8QGD df* 6000 Dill . 
01 Cyoo.oolt 

It is __ 04 _, blah C/fl .tio 18 atI._d<MI 

witll .• '" oodtloa &114 ~w OlD lOtio t4t1l ftSGtm_VCSlQBt 

t4fiteClMellme '*- ohGIved to ~ tbe ld.~_ 

". __ 88,0.1 ftowedag tllQfdbICl 41OIHQOn~ 

• hi"'. O/ft ". baa boeD .-ectad &It ita .dloO'e. 
~ .at. _ P.tM0.G4 VGIV Uttlo ."01486 _ 



. 
(0) 11ZU& ___ ~ • 

. , 

ill. WGSIl'e"att tbG __ 0' ,_sl~d 
twatmGats 08 moot, leastaa as ol .... &a totlle 110. sa 
l7GVoal tbGt tb.o ,1eJaat;h, of Gtloct bas mot bOGD t\n1aVI to, 

S~e b tile mo_ 01 .".be1t dM1!, I)OCGilW or_ 
tile lat.t4al lGDQtb obsowGd 'b oato1JeJ1. ~ tRlGro 

•• 1locm ~ae Sa \be .. til of Jamaavv .. &a 

SlibSGqJeBt moDtal 01 I1C~ oD4 Ira" tat &a APItl1 
, 

tbGJrQ bas beaD _ ~ ~se _<1 tIlo ~ 

ibe l.aaftalG obeeweti lD Ga. mo_ &, to'aI16 to bO· 

._""'- dSlt--' ,.. t11GatmoDt to bea .. ' 
as p. tbo to_a 00. 18' -_sa tho' ~.8ot vadaD.CJ& 
aD 8alliaW " is ~ tb&t _<tile baa IlOGD mad_ 
&110 .. 10 &D oo.tl91 dOh is ai_a.,_ aape&f.o» to . " 

_ ottA_ .. --•• ' Dc to __ 1, the &ac.as,'. 
b_ aD. _til - p Gtbd, 14G-~, IIJ.e lGma 

&no .... ~ IIecm seeD .tIl 1GOO 11_ ImPltas r1D&\IIs 
aDd tbG .. &1»Ve " I.e SGtIl· u1 ttl tlOOO PIlI c,eocol 
pJDl dD8lraa. b ~ _ .. of .... ,. &s el_ 

I 

o~ At» dl~t 'f1eat.aaate &a the _~ 01 
~ 



, , Dlo, ~ppIfssioD in est.sIon SJDwth owiDs' 
to J4DgiDs a1cDe 01' c1Qe to app11catloD of 810. 
retal'dallts baa ab6a4J bOGll dlsoussGC1 111 tile OlrPeUoau 

OIl pbfaloal bcatalaat _ ohCllllca1 'beatmGllts. th~JlG 

thGI'G , • ., 601llat tbat the coDlblaatloa .t _alGal _ 

ch_oal UGatrileats UG boUDtI to SllGOP-ill t4 tb tho, 

atmttal' _e Of GI'OwtIl SllP»l'Gssion as it baa bGGll 

obSGWed Gitb01' &n Jbraloal 01', cb_~ tl'Gatmoats.', 

Of)Dlpad.Ds tho __ 01 Uclll8 aDd obeml_ tJ10atmenta 

also wi til •• cocbGDSoal tl'Ga~ts 't ~ bo soon 

tIOs table 110. 8 aDd ., tibet; ~ _ to If.Doiaa 
,has bOeaCODsldQallJ-r iOPGl' tban tile ,ch-s.aa1 tnatalG:D.'s 

aw1 "".CO __ oal mm .. ts baa l10en alaDst lcJoDtlee1 

til ttl -_cal. t~trAc.m.ta * _, IIIPPNSalol1 baa bOt beaD 

ac14£tlvo Sa ...... __ UGatmoata tI\lt IIOIG 0·. lua 

altke wltb _.081 t~tmOl\ts.Sinoo lower QOl1OGAt-.Uou. 

.f SlOwtb 17 .... tS 'bos boa -sea &D *"·oo-ohGDIoal 
__ -_8tba' ,. ttlt, JOsall1le I'Gasoa" tile 6lOwtb 
aQp.,.llcm COUl4m' .. as to tbat 01 *_001 
beatal_a. 

lilMIIA.al d Did I 

PlOD· tabla 110., 18 " mar IsG loan that tblctmeaa 
ot ~, ... s~ inowaase tlQa ~ar UIDJaI(la tU1 

I A»l'il III aU tb~ t»oatro.cmtl aIl4 tb<lJtG baa ,_ _ __ .. _ 

dI..ttehl100 ,.. tJeatm_, to , __ .. , &D eaCJI& ~ 

.. ob_ be 18_ ".. tIlo ~d.d of ~e 1lQblo 1\lO,18. 
~o bl.Gat lno.,.. ... bee. J.'8QI)I(Je4 "til • _ ~ 

_tllA.. 



and tho -oat _ baeD SOaD III tbo c:tOIltd. 1t\ca 

otb.er tl'CatmeDts as in ClosordlrDl • .a. dO ~ 

~ aDd ,eu.oel. 
~ tilo eft_ or ~ aid _.04 

~tmGD'8 ,.. table DO. 3, S _ J8 it ~ bo ~ 

tbat 'tilo el1cot ~ iao .. so. __ _ .a.-
tAllbev _th, ___ ,. •• abGIioals baVo ~ 

" some Gtfeot. B\Jt 1D ~ to tile ~Uoa UloS. 

CO_Datto. _ DDt .eb.O'ua .. 'o4C1iv1vG oItoot _.SaP 
te til.» _pwedoa ott_ 'a G1&oOt ~ *8 
eDOtlIIAV _ be ~GtJ to be _ £0» tho __ --u.oa of eIlcPide 11_ SD tile *~ea1, 
t~"'o sa COI\P8I&l- to tbe COJlOe1lt ___ t&lGG 
1a tho ~ .tII cb __ tfta ... ts. 

.'" AC 1samru • 
lata _. D\1DIlKJr 01 2.Ga9OI &a tab10 lID. 14 

_ e.tlDIr81e of vaIIQ110et talAG'" 24 Sa tile ~ 

ad.tel -'t: , ... dve of ~t lGat. __ 

~ ___ , 4II1US Ooto_ to ' .. I1f. t.oat 
l1W!IIJeV &aoJ1Oa~ III tile montb Of MAl? aU 
~I_ .... Gab ~ -otdue4 ~ __ 

._ tile aad ob..~ f1UG, 1tIOD2:4$C1. 
. ' 

_0 MIl_ ~ In leaIll\B\\bor I. 
o~ lD .1\.,1 dOli I .• _",'a __ :lIDeao. 

to "" otll ... fila mJ.1\lIJJII bcJGase bat boca .. 



1i\tb III. !be,' otbGl" tI1o&taltmt t ~ awe also eate iD ,,, 

Ja&' with ~fi _t' it is slQ,DlAoaatly .er tbaB the GOO 
'. . 

- . -~ ubi. _ Pd wltb Gacb 0 .... 

'file 'etten of eatbGW ___ DB" _.Gal 
tWGauaa Qloao·baBlIeeB almed'tIle ae as _-- tile 

ottfGut o~ ~ .•• ~oa:a.. 111\ Qll 'tIlOse ~Q. 
. " 

maal1l11m '1eat"~ baa .. o~ la tile _~ 
. . . 

aM etlDl_ Wl_ ~ 011 %m 01' ttl •• '~ __ 

It Jaas ~ bOGB· _sa'- oalirl_ 
~ .• Gft. of GlOmb ~8 aDd dll(lf.Da , 

GD _.~ of ~tl.VG ~- ala. &0. .088 

t~te Sitsflo&' _oat of tlovGdDs has beea 'J»BaOd 

sa fIODtadt .. 'IOS*-v~ it '.1Ju.t Ilatui'al tb&, 

the G&~ __ tlve ~. 4llIII1s dow_as 
._ h wesUlJf.blo &a -- t»eafaeAts ~ aecJ01mtlaa 
tb. tile 1owoSt 1GaI ~b tho eotDt4aea , ...... 
of ~ _ .. ~ sa 14th otAuoaowtb ~8 
" .. be" , ... avfm4 tbat lIS as.ao_ ~.a olalls 01 

.uta SaM-., • ..-... ite -~- tIIIP ..... , ' 
0' vag_tilft .- 'S _-~ .. the 01 ... . -0' __ ~. Uke otUal, ... _ .,Oooel. _.-
"the lead oet:lllaDG. o'·v_taUv ••• &b III £8 _to· 
_ .... MG· .. 0_. __ tile attect, of' am_1 
_ "' ..... vltb . ___ fdaat •• 

-toa.. 



, 

lIle data CD _aDt .g dovGZ4lts SD *elco-eh_oal 
. . 

ttraatmaD's aa alvaa &fA table ao. JU aDd tho ~.e of vaal_tIC" 

table 8.0. 1S 01 the~a &ai&oata tba, blsJaesc ~e 
of AeweliDa oo.eurta w&tIl aooopJD cae J,tlwo .~ uas.$ &s 

sl_Aaaa __ ado" to ~ otb-. ueat D·O" '. 
IIlGIlt So __ plus alDs&u& vblObl. tollO_ bu m _ 
Ala ... IIJacll 01 tilese tMtilGnt, aft) ib1I1lt1 to tte .SDl--_ 

\ 

alt..- fIaa ODe .. tilor. Ule Jowost IJ~ of 
, , 

~ bas hca ..,. &a tile o~l'~_' __ Q ~Gat 

Oft~'ot"aoWGl&B8 "'_04 &a CCC \til. &a.61.s_ 

eoa~ to ·tho aovaat ~ ~ ,.99 obflew<d &a 

~G_'-1. 

~ tile ·eIf •• o~ ,_-_. __ caS 
. . 

__ ~_tJ~e tfOIB. ta~~ ... Otto 
Gad 18 " __ ~ tibAt btillGst .. PlftGDte8- 01 
tlow~ IiaQ b_ ·ObtOl9oG t.a .-G- __ -, wltb 

-Coal tJ1Oatta_-.. "~:l'~. ~ .ttlo.~ 
, , . " , .. 

oil _Ad •. ___ t»Ga •• ' tb.a·.,'areoO .. , 
. ' . - \ " , 

SlA. ~ , ... .-tMdl aboVl ~.- »eJCGIlt •. 
110-_ c1110 to a _OIl OOUG1\'.UOO .f' dI __ • Galli 

.' ~. 1 

lDtt4a· .. MIlt G8 ~ to tile ._ •• __ 
__ w ttaatlkln, •• 

. •. ' 





iU~_ • aadiUVo eft'eot ecul4 bel estabUaod 

Sa tile Gom1ilDatioDS 01 --DSiIlG *. cllom&osl as iIlc 
dftlUD8 ottec' has po-_ masked tile ofIeot 01 

-Boals tw Y400ldDs tIao (1eslB\lAo ~aloJesi~ 
obQDio 1'._ tow UitiatirJa tile tlowodDB JIOGGaS. 

, . 
BaI'UIlGOS of i1Dtf~ slID US ltGGB obsGWGil 

~ . 

_ the __ t of 2$-00 _at u a JlG_' ot _alo __ Cal 

bcatuuats eSlJecdalS, in eomhlrllatlml of GtbwA .th 
.~ I!tPPllaatiOD of otIu'c1labe aI·so __ talcb. 

tBJe 01 ~s u tho _GltmGDt \4_ , •• cal 
t&tGatmcats eJcmc. Chacko _ !obit. _'Ie obWnca 

adm&1071 ad. ip dGtlQwmC caltiYah oZ manso 14th 
Gtbnl __ Do1bi codUoDtt. 

: _ootbol' _tcot ot ~Ga1 ~tmont8 
baVG bGOD tAo ~ 01 ~Ge manbor., eatra _II_ 

f.N'olV~S ~aJlU Sa tile tawGa at. ~ tile 

aDSiBs ~ as ..,. AD tbct *f»PaPb Gftl_ lD tile 

~,.~ 

Be &b4IICttoa of ~ belaw tIl,a d"-lii 

~ .~, tbat doW-III etImlIks 170' Deeoasa&UV 
~to lD tile Do' _1GB - -,1$ ~ _, 

i, Asttd",'Gd aU OVGJ' the beG ~ '. ot tl'aDdlooatloD 
I, . 

ft01tI 1JI'atldb to -- - -.' be -- ID tile· _cd Of 
th~ vee· ,tlQ$. 0'" UDrle20ca'ett ,.. tile ,_t~ .. 



CHAPTER VI 

Summary and Conclusion 



Sos· mtio _dies I'G1tea1 that tbozro bas 

bCGDM.tfei1Qtl.CJG usa I1atio ieom b'ontmozat to boata., 
ao mQV bo hell 1a fablo·lO. 17.Bot1~. tho tll~ 

is IlOt GOBSPlcuout:A1 largo ama_ t~~ ~_m1R 

~a baa bGQD o~ ill A1aJ1_Ulo ~ 
. " 

.eNId_Ii _slaa • 
itlo' table 110. 10 ~. tbcdatt1 ot 'biooh __ 

_ diGS in tbG:_Gdmaat td.'tb'· phuSlO-__ oal tl'Ga"'" 
ttCWcalstbat _.t of "c&icbs. ~ aaa4' total_PW. 
___ ~w ~-t"Sf as __ ·• -CIB 'atlo .~c. 
~1Ct to a flJ&dWIS __ ·lD Jamo", &~eotlvo e~ . 

bcatlae!lte OveJl·tho·~.ot:coto1:le;r 't1l~lcb ._b· teU bEloW 

tho 101101 of ·octo-; IA tt&o·moatbot ·",lU,_a bisbeet O/B _tto 
U8 beo!l ~#4ed\!d,th O1GCCel plus ""'-DB uhsfG the bld-W,t 

pG31CGn_C 01 ~ bag ale ~ 'eslsteDG4. au & bl~ I 

(J/N ado " ~QtG4 ,wltIa ~·'8 evidGllt :1ioD •• 
~. _D' ~t!l,' tIJe*.~_CQ1' - .... ........,. 
'nataO .. it .. 1Ie'- tbofl.tlIId8·a:u. ~-. lllallmua 
Aou~ las ~s ·bG_ atfspClatocJ VitA • t"'taJQDt·:~ 

tIlo hlsturlat C/f;1 atlo.· ~ GU· ttle Iii"" O/lt sUtaooe _.flJtetd . .. . 

lo_fl_- :~ctel ·t.b~-_.ctal. ~.t "'til . 
.. otiL baa ... the blab-at •• 0 tut &Ildd.~ bQ'lJ .t 
__ e. biBbod , •• ta€f8·Olao....sus tlIlOIt • ,,_ 
... at .. 

..... .••. ..... .. 



mB aavomtt8Qtlell 011 D __ cal, '*.toal 
altd ._eo-ohcmiLoal ~eatliQllts il>J1 Gowov ~OUoB 

lBl maIlGO a baa beoa UDciQIJ WI., &tea tho BoflUGl11tuftl 

RaO~ staUoa Of tboo_oea Vilil1OJ1$ttQOI Agml~ 

ltsmlJO sma i'oabmIlomr, DJauIJQBeGWQJ1 QmdDs Je73. 74 

&. tho CDlt.a.val' ~. 

rho _st_ tweatmant t»'(9od1ilOat compdaaB 

. 01 foUl' ~~tmaB's illOh as -DSiIAS" -tcW.DS,.GatUoUoa 
_ CODtJOl tMcb owe trAeiJ 4D a ~m&_ 1110. cies@'l 

..... 

Witll Ave ~.tlons. 

1110 Gt0o&telont Oll __ cal. tlOatmGate 

_.sto6 ot' tb&nOOD ___ emts dell awe doo_~ 
, 

iD Us$ ~s0&114ock (i_gil _til ilVG ztOPUoat&oDs. 
Jb1W _.de, tb»G® 0' __ Qf() _- reta~~a 

u •• --, 4lrll' _ o,ooodl _ one stO.idd.1d.toiJ 

_~ as Ia1c4ChrdaSl<1a (!GO aRl' tliGd &a tbwe lGvds 

GaQb. tD tllcouat .". the -~w, t~tm_tl - trtr.a 
tb&1t~ 02iQ "e the UIltwateS' ·eoatJOl.i1l" HSDootlv& 



CODCGDtmtioas of tbeoo ehaea1s Qi'O OOCt4DO. 
aDd -_ 1\lr Btb1'Q\, iOOOt3000 fliM1 ac p 

~J1 Ala". 1OOO.aooo GIld aooo ppm .1' Oyooee1 aDCi· 

l\DOOt16OO 0Jld moo pJta ibr m. 

me' DhB'elco.obaaioat twoa~onte @O ale 

tl'iGCl iD a ~Sod 140* doalaa 14t1l &'lve' 

l'OPlieat&oDG and those troataaoute GO_stoG ot· 
I 

gcm.oitll ~ of shoots to wbieh aD11 G~O 01 tb.o 
\ 

___ .S UkO ottutol. AlaWto,--- • i8 

at'»l104 at eDllCCIltwatton of 4OO,sooo.scoo amtiSSOO'1}Dl 
. I'OSleotJl •• 

. ~JlGatmonts de _veD • ~ t;ron, 111 tbe 

.atta o~ octo_ aJld slDOG thea moD~obs~_OilO 
I . 

08. c4loOt 1<ms-.. Shoot ~GJ!' r#I4. mabGNot lGaves Gto. 
cl'G nco~04 tU1 tIlo.mcm.tt& ot AfiG tfBGD ADQl i 

ob~.n woe takon. 

thQ· Um.o ot 41lGtltones of ,.010", _CIlt 

of tloWGdua tlIlt1sea _. Gto. DJ?$ l'GOO~efIl ill 41~t 
ueatPlent, $1_ the ~~ ~. 

1.. ~t. 41'8· (DUeotG!f. 1Dml· Aft .. , 
.:u.tm •• ,dm __ octob_.3'-',,· _<1 4!I.dl to ~ae 
tile lEtet ._t 0# GUPl'.--. tow ~ttI .• , 

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



." ~, 

flao soU_ tAdDGO ObDOW04 i.D _"Great 
. . 

cmpouenta are m.anwadaed btltot1. . . 

2lavGla4 ,bin""'" • 
lB· taG emtod.llloat with *_aet t!1aa1tlGBts 

it is aoca tbat ~ ~aQOCI shoot oat~oa . ' . 

aB)totb. .. a ma~ _ont ~ *0 t&owGdlts G~ 

ilhos-cor0 $0 lnollOaSG lD sboot lezaQtb. m. _0 tWa-- ' 
&s _ptloaDU, JoWGl' An ~_et.oa t4 otllGJt t __ od. 

OS9GOioUv OVOl' eo.txo1.eII ~ ~311 tIlo raa,.. 
l~SG ia~' lCiStb, 

tho _ot 0ilGlltGtG» ,iDowalGCl CODSl.&JIabJr aD 
aU tile _sl~ol tl1Q&~ ~t It ~G' beon blsbest t4tb 

d~ •. :c»Dtd.; Dote· ba~ GhOUl tbo _oat IMI'oaao •. 

aen &. UOJ'GQse in lGat'lIlr4bo. ~ tIlo, . 

me_ 01 J?db1UQlfl ~Qe ot ap~ 01 DOW ws-_ve 
~vtb IfOspeot&VO of. tJ'GatDl$lta tilt ccmtml.baa Gbo1m 

Uto Bd.fIlQSO ~ SIlo#08- aDd ---lIS baa ~rde4 tba·~ -

.wase. 

'~ baa beGa ~rtlIIt& .. ' Of' GowQbs ~ 
the ~n& tMltrll&1lt • sho~ G~_ ., Itt dlootJ 

ftowoNCi whOI'M" t»1)taol nga.ltGhd ~ ·oDlq IJll 
4,m percODt iot ,tt, ~ot •• 

, I 

-i2fj-



In ~ taG tAoWGdoa bal boOla 

obOOfRtoQ ~ bavo QPPoow6d s. is &168 GJawllor tbaD 

tho OOntxo1 Ghcots. 

Bia_ad _aloe r~ tbat· tilow GIlQ 

bidlGlr :D.·Gat cont_ of __ I .. ,- - total 
~_t:a _ elm _tic ill tile -~ag tl'Gatfi1e1lt 

as GQmp~f2 to Gtho~ 'Qli6 GspGOl~ eo _til eo!ltl'Ol 

wMetb a.~oatGd ~. ~oo !D. aU tbosa .118". __ 0. 

CA __ I, troo .. , • 
1ft scmuc1 • OPP1i~atloft Og Giowtb ~tl 

roduced stem otoraaotlOD cou1.dara'blr ao GOal»BM to 

conUOJ.. !COO 9P1 ~ti llldllC-o(i tile ~. iilblbltlon. 

ShoOt tt4_eso li1CnloaSGi _ttl tb0 oppJica.tiOD 

of __ ~.~fJ _ mozl.mutll boJlOQsa as obsGJlVofJ 

u\\ til aooo _ s. .&11 IlOSPGCtot 

Leaf DJ.1D1)or hBS be. 803ft 1» ~SQ) S!l 

oU tho tWGlltma\lts aadN tAto' _nth at WGtlmel'U,O!Inoeotmt 01 

flell v~.tlva tltJ.-. ~ iftQfG8tJ$ 1'aD~ bas '­
s$ b tho o:tllt&bl ~c:b Is dsr40 CIIltli' 14__ ~ 
aDU of the tnatmeDtfJ gitb, dl\lwtaa ~M!aQ .. 14 .. · 

iftOJ7Gatle bas ,.- ol1le~1lI6 -til SCOO' »Pi' t8, 

_cwodDG hal beea. eeen to be .,U. 1>11 

Ii. 10 _s, _e to .,.u_~OB '0' tTlm1!1th ~Itaraaatl 

eepeeJ.tJl, ttf.tb 8th- ~pU_thJ). . 



mmGillt o~ tlow~ has 'also wbstQZl.UaUI' 

i!AC~sot1 Qao to oil_cal t~tIm_s. ~~ __ -
oil ~~bg ooa bsO!A obsowQG tJitb. 6OCO PPlll gao 
tJhG1i$ et.\.ol l)C»lCcm.t of ~O twootGfJ shooto &1cv~ 

ia OOBt~ to 3.~ in tho coBtml_ 

s&Doe oucooa\. bas act tDbs.taO&l;Av blfOa_ 

vagotaUv@ C"- QD4 Ejdtat&(K)\aslU beVG almo 1 __ 

iDQd_ ftcwori.rfaatb~1'G tbtatU.1f 120 tbo aost 

doel&'Qll1o tBoatm<aD.t tJlofa tb.e ~t of va. of ~ 

Veaotat1ve ~ _ tJo~ _- tIi&G c2lccta iIloldQ!t to .0 tile ~ ~ 9GtJd,osrl.V. 

\ casas ot amwtb ~t tbG l~ ~_te eoatd 
and oeJDfJ.<:IitlU fJ/N I1QUo ha~ tJ~DlO biibest ~ 

. 3aarmaa147 ~~ teD O_b- 011 !DIU. lm10ftEJ eU 1m 

has" $a mes1- OlD aU. - amt.&ol .-. 1'DCll 

11114-. 

____ .fla __ t , 
. . 

·GAmSJ.e.1I to tile O3DGlimGAtal Ad_s i'6CC~. 
tt£_ vtwst.d awl cbG!P4oal tNatmlGBte. the _.~-Ga1 

'I'&ltmcatQ beV(f) al·fI) ebom mpVl'eSun of .0', l~. 
-'&e •• me ifA atboOt tal_ese, suppJPGeslen of vesetGUw erflwtl 



at tbo tloo @f vOSetllUyO flUsh ai?4 ~ilOSO _ 

h!BbelV ontoot of tlLoWQQ(lo 

UiCO ppm t-m Dims 2i~ bao gtQ~st~~ 

tho ~ smPP7roSGiOD . 11m sbcct ~o monimum 

i.RlO~so ilm etaa _mm.Gt~ ~rm6'liiWibG~ of ~GQVOO 

at clb0 time of iAGt1 va8~Uve tlJmoh QD4l ~mum 

C/ffJ !lati.o. 

'file _eat of .wo~ laos booB m_maB 

ttl tb 3000. 000 plus -~g. ills ceatlhata.on ot 
otbue1 _ ~ bas _. tile moat._ ~1iIh@so 

in fLOw_iiG • 
• 

Of)DtmW to OIIlet>tioD _Iii of tbQ PbUf4co­

obddt&'Gatmcm' coa1Q ~ss in tbo1~ ~oot @VaI? ' 

tile __ oal tmeatments pcsslblU becauoo of lower 

.mteeDtftltion ot eeJDioals use(t O~ ~ baa .t bceD 

oompat1ble ~tb tho eb. __ ti'eattiGBts. 

-wi S21iUai'U tlcUe1: »wo1os bav0 bGOA iblm~ 

to ~_ Bderat ia tb& DlWlleoocm_eri1 tftl1tm.~tCfl @t1 

b tile pbretca1 'I'G8tmaat$ of d.~ .. 

., ...... . 
•••••• .... 

+Ii 
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s~. P.K. Acto Hoztieultuae ( 1979) 

Ho. 94 1ea.198 ( Ex 1. !'Of) 

Haiti, S.c. 
1991 

gttoct of tfftn""h ro1llOdnDta 
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