
EPlbEMIOLOGY AND GOISITROL OF
SHEATH ROT biSEASE OF RICE

By

B. KRISHNAKUMARAN NAIR, B. Sc. (Ag.)

: THESIS

SUBMITTED IN PARTIAL FULFILMENT OF

THE REQUIREMENT FOR THE DEGREE

MASTER OF SCIEIMCE IN AGRICULTURE
FACULTY OF AGRICULTURE

KERALA AGRiCULTUi=lAL UNIVERSITY

department of plant pathology
COLLEGE OF AGRICULTURE, VELLAYANI

TRIVANDRUM

1986



f^
.\

X
Q

-

m »

'~
jr

i 4 § t

I 1 I

I

i

•H I ! m f

o
n



«

"T.-

m

tmt -mB mmMm »

m% ®«ii«^. ^ &mmh m% rnmm^^ «f '^m ^ ts m mtimm

tit xm9m&i wmU d@ii« W

wsL mm,: i^a»ff mt

«jai -mrnt m not ^im^ %h&.

mi^ ot 03? m Mm*.

y^ pMmh^ tS8©#.

C i,,oi-fc»imt®EiriS wmu).
wmi9tQm^ ^ ttet



iir

3-

Iff

llssilumt

f Mm mswsm •'ik^i

B* i^e i* mMiisrgiMr

•;^-
3*- siA m»



I winu m pMm m m m&s&
ti- '^* H# mm^mmWmmsi tatef f i.^f0&isa£ ©f Mm%

mi&iwii; tm mm»^m

•ffes- p^imk 0%^nm s#i
m pmmmtim m m®' -

tliassjys-.. , •• '

I m mmw-^ mmM^mw .is^wt mmmm^
w& •'ll'̂ ir^laiiil&Se' te%>. M© 1®
flm ©f 1Si@

•'% m fi^ .»• i» ^mmmm .
t^i»i.a:e. mmmm-0 im to mm&^m M%pm,-
©^tleiiiB mMM$ of ^

B-f" ©Si -iiSiS# 4iS8 1® M® siiMig
f»#l^-'^es at

•f®»- mxsm$ »©ii -a»i ^mtUnM_ t©
t®ga3?a ssli®sitli mt i® "t^ a®2?«m^ie .

#f tlje- smmna#

Esr as® » m m* P»«es3®if

-^^i«Be> ©f m kmB^m^^ ^ mmmmm m- tm thssio.
-, Mm m mwn ^
t^©ssoJ? Citafi!>t£isi)-.f 0#S»&»S». MBiWa iSI Wp
^a mmm^# ?•
mm tidn "Ifci;

' .&«»aa,. im m@i» telt m$
grn-m Skmrnet m m© fieM @^^se8^i



«f Bipk^feieat m ^im Mt mMmwrn.
mmmtkmu'mrn &.• i»a® If' fe»». m ^im"' -' "-•

. - -I-m m%0& m i#'i#Wi^3«a mM •

mirn ^ 'mrnm
mmmmm -iftS# si^ii

mm. :M-#i#|: if stuff
''.m&. •'B.m% ^' f:'^' 'Sta* ji«iisai?i§sM^at
i# :, ••- '•••'•

1 -asi Mg^sr' «ifst^«l ^
tm .^namiig m' t# mw^m% '©f tstt ,t%a^#s ,

,wMieli mm to mm. 'tM# #'#iif

wi.mMf t^um »!«'• mf mimmm '
to mj vim- aist. fit tiii#

Pa—^^! 4.
• ~. »# f^ii**ii« wmsL

./. .1 '..

^N- !•

-' • oS^' ^••^sV,' -r-.



mmmm

'mmmsmm *•** •.««. t

. mimn o» mmB&mm ..## - 5

imsfici&ss j® i2£ii3aa ...» 15 ^

•^ES1I1j$S ##9 **:.!l 38

B»03io» . . ♦♦♦ - eg

mmm • ♦.»», m3''

mmmmrn 1 ix

.»w?iais • t*» '- *ft; I - .ir



i * '

•mWm.

4»

P»:-

m^:

ss» m

m-

mm

$m.

Mp

•mm. m

&mmmm: M
tmn m mm&X ©»^sls®

^^m-Mm-^iM'^6m. m$

l̂«|,i%i •- i|# %s %, afti i#i
|ifc|,if .#, iifi6«i# ,^fi: '

s«ip^ mA |»

^ msMmsm sit isiiistlig m
g^illi »f isei€tw. . -;' •

mmm m umm m -nmrnm^
m% isoiteas©. . ^

m%
mm m m

m &kmm

m 9$m%k

mm§%' ^ is^m^Mm- m wi^§^ ..fsl •̂

ii^li CS| ' ^ "

^mm « ^ wmM^
m. -



' infill 'a^«

6e»

9*

Si^lil 10#:

•Sal^ If#

iZm

Wfmt of plsS;Mag en i^atfe 2?6t
feiitae# &Ss#as® •

gff00t" -^ ft pmm§ 05.f
M m O) ••#:
mf -i^^lfefi©; penrs ii^8RS8 « •.

'mmm c»i' -«ii©t'.
"iii^Meaee# •

Mm&th •s&M

'inoi^^a® is ^tth

ot torn® •^. s^tm-m&^-
£&-^Mmm m st^smS'li ,

.m sot ieelteft'.f

8^f>8»t .tiai l-it#it 'if
B3.t^p:aisia m -ixit ,|.8^ii®ii^*

mimt mxilmm mM i^m^m>% ^mmmmn ^

mmUmrn &Uf»mm mxm^^ W rnimth
m'^ imM^mm*:,

C«s pti^fstap. in^^ltloii:
:#f mMS.^:[0mmwm^ mntmth-' .

•Mitmis m:simm ^sfe-aalfs fitfe
' fesit wiifeQUt.
" &i Bm&tn '«©t MMmm mtrnw ^eM.



01^ 1#

II.

iii0

immt^rny

ttoe If«

mm m».

Ciaa-td#).

'^mm4 '

mmm

3^t« m &mum mmm% Pf

&immmm «f SBMl
#1 1^

&|.:6iadAg*
m&s^he%0:gbQ^% magios^

ae&eti^ ©f ^oai? pg#|ifi # Me# ij®
BrnO^mm. ( Ssm^ % -I* ). ,

•aia®,^«« #t ^e®. |f isf^tS.^ .^;

nf !• " ^ mmMm M>0- #5

^mm% m%
1»BSS^

mt s:

.«t.m^Qm
tmsmM mmmwMm0 m

-a%-
®<:3#3fit AfOlft'-lsiB i?f



....W

1^,-

Mm m mmm$'

%>

-• Mt# aa» % • ••

.t3..g«4». '©f 3a*@3.© #f ClOf ' '• -
mimh |S|' mm •sim^tri ^i#:, tottea©©,

M:$S-f ef• .1%
• • •'.•:*•' .

f4ig*.S»- W£Mm M ia^-' ©t plaKMaSi m&
' mi •

^̂ mWrolifms- m Mtimmn iaisis^t- if S^Si^^»

M£m%-^ m^mm -aslaaalas: i?ii ,.
4ii«|#i3#« , •

pfM* • ^



INTRODUCTION



^wmmmamm

, p 7. '

mm 'W' is. i%m

tmm feiaseii nwa tte eauiial o^aaiiw^ aa..Aftgooyaiiiil£te!i,

•eig!»a ipsf« isma tMa fapgal tUsmm Mm

|i»g 1®^ iB: 19gtf ^s»^i m aoataietiTe -a&tsiiii.

•tf flo Mmm& to cmm m'X^ ,m^ing tfe- tot/oa#

iM fiCrfclMi^ii was as Siai?€^efe^ciiaia •eg?me "by Owi &

iming 1WB mi- atl-ll it i's m&'km0^ W •

iS: l^amt' nhma tMt tfB i%im&^

Mm bIX IIiq slm mmm &t tis© wq^M

iii mam ^®et©r® yie-M, a.^si?9B; in tjerlalif lite

0iitlii| w^m9 fisfaarat SteiHaaS yia»iippiiies aad it.ie

ftet to #,Sf5«iae- satiS# m fiaM loss df tt

^ • - ' • " ••' '• ' '

So laSM tM m£ till®. €ls©asQ mn Simt

aifitliii %- 191S- luisii^ieate Mid

wm Eiim» Ko^ila. Ancliim-.

pgsiiealJt. tifisiias cmi $s:m otto ef tM o^.-|^. In

bm -ipi^mM mmU i^sofffeai© ss^aesi^'

Is ^ %tA •isiideaia natusjo mm'm ^ s^saif

^s^.. itt ti» isifsisEiitiim

•is fmrltim r^pecits- th& ciistast ia' til© imXMiug

I©:a^ik id aeaisty partidmas-^ly.with r©3i>©©t t© effeativ®

siaasai'sB^ . - • • ' •• '



2

.ip eiios?®# *i^t tli# mm

tf iUti^!4eitl90 atmm i0 B©1i si aSj^ &h%m tO' glm &mtiB£m%m^

«salrct3. ei ifelae- iliseas©.- Bui p»s21istnasy laf^na'^©!!®-

mmgrnmi:^ jsmetio©©

^1# % mmMm.:Wm t& rntumm^^ • it mn

m%&^ 1»,-ap foifitea that' ©attain ^sii.fjociiatei ^'psisias alsp

Ite iistaife-

IB ills t1?^ px^0©?it wm liislcen'

4i|v s;itls tte

•a# :f#' the 'rois- s^ ^mQ%eM& m^sni&m

' Itt tim, ©tl#l.eg^ o;^ "ii© cll.s©£sa$» '

• Ib' la® Siae^a®.

&». f©. tl-^ ^'££mt faotos,^

, .tn •fc^M.isii.tJi,® with £m0..oMm in ©e«t»3,Hng

• ill# «3f i#tu«ilaa |j^ii©iite4 Im®*



REVIEW OF LITERATURE



mm&wm%©attiw*li

«©®®»f0^sf|0i»-3us®%t^wm^ilt

iiiiOft®tmm^m-w'^mm^rn-

"•mmmm.'rnmwsa«il.

•-^•^.Itsf©III.•:»f»i«itifsisis;

«.©©%m:tif««i

jmttfinlaifptetesii»«i|%'js^-«»«i|l

sfs»iie®f^mmCiiiilmmmmmiwm©«

'wmnw)rn^mmmCttfi«faf|-mmmM

••P1^mm-fw«TO*

mwmm^0^m^^m-mmimi^M»*«»

•_©IfttxmPim$®mummmmmm->

•*^m^mw«i%

^^mm.m«w^wsf,e#ftsi'

•-mmMem.l^sil«s»w'•ittSifm&$ \

a«^©iis««|:wt»m^^mmmf««-t^i%.fii-t«#a

f«sBS.1®^m«tf

%s§l)i®,*iifltsfwssoi'W^tm

wmmC*«m|i^ti#l|i«fi

;^%mmim0•,

«sMsmm•



asi tim #a® ta (lim&m. m'&

m m§Q$$ AtMwmm- md mmh if$f3) %m

m s mmm !»• tli® teedlsg w«sr@^x?ieia- la

.mi'lsa sfateti &£ JM&sXm*- Wm^&hm^ ^ Ct9?4) of a.

litli awi?v®f :lsi E»4|«« 3^©a .g^wiug simm .Bm^

imMm ahmt If*4 pe^ UM0X^ infmUm^ 1^ tfe'

^ & yi©M loss ^

W pirn mm% ms tuW^B Mmmm £xm

% IMeli |il*{19fi') tl^, lil#i©3? o£'

p'MiW ia ym& sue' m Ilia '0f g«orm©i>

aiiAB^afattf-^t iMgwss 'imm mmsmQ tl@ «ia©tl,om in

.fsima &t Mm pmi&l&m to eimmit mt issl&ae©

m& a ^taneti^ of 79 mtm^- ^ mi*(wf9)

th&t si^tifi©ia3» of ©te©

fleat:!' wifti' at fesst smmd a &t BBmt

'm&& fS mxtt of |?s®i.Qle m^. gi^ain .^eia .

fiste m& ,0$7B) mii Clt^l

-aii6 %m B&mm ©f -^s rn^mmm ^<1

. |#fiS i®' sl€s@ fim Sssil. imMrn^ .

^ ^#C,19@4) tsm sa#a mp^rn^ik wm.

mi •&£ Mm mum^ W l*S£i^l. ,

-flptsf "tiMi »ir8«t i®: B&mi ^mimtlm*

'•SmtmM _gft, ^®-.Cl9S4). -r^cs®; l^Mlipisiaes astisostaa tliat

lilt 0SU3®@ '̂ n .fioM i-osa of p^ ^ent#



mil tibat' t\m taaips ^iiitflf

teosi a®ef rninilmng 4is rstttug#- flit

QmM&m £&m, i,^.a^aaje

ttt itflt) .oiisfs^i timt Mm »t us %m

EQl? rnismtk «na@a.©aiiig tli^ irnml&Mm file

,#tetD6 ®s spotsi witi '^»mn asa«^iss eai mn^s m

'fii#' f#aai@ |j&iii®3.©s mm^mn mgtMM

tfeg' m QnX^ isanslaily hi^tlmt MHii^tsii,

fcpicjsf Qosia ij© mttmil en'tla© ef^feo'iet sis^atli#

El. ii*CW4) « mm% ia

siijiX^Q a»i issis efeoodifisisQ iii "bjr a

MgJit Iswii 'l%u%Q* lit3i©ii« «©^# mmt mmplmm& «,

ffee Qte^ cf ^'f3s,g I» B&mm iBf©ct4©a the

mms^ fig-isk %^mn ia ealeii^ y-Jl^ mtUmB

f?f XmimBp tli® iimi®3a© m% Qm»0'

§sa mm inai^fi© tii© fi^g mmtim*"

mm§Q3mM gl, fel«(19?4) 3?eps£ft®4 di^©aa@

p:tssi?i^ Ite aai mmt mmplm^m--
I

m Wm Steg M&i mimmtlu Si® M l^aiofis msslea gmm

tQ iepeKilng ajj^ 1^

SsiittiSas 1^ ^!» wimn iM fist Qm&w

^osfg sf tim- siomim mm Dai!^>3,#»*-

wmt t© l|a0k and- #fteB mm a©ti So i:®^aa»



6

Ifais fiigt %h& ©piptcm of 1M&

•&immm.m istsiiS.* tist-r mm Mmm «|ists.afFesi?@i

©i test w^re ^mm^. wlsi;tisl^ge®:f

a Ill tlif? £mM 'to pmiefe®

'msilmQ- 4 wiii,$l.0lt

•f-lafiiie ©I' gj-wtli 0011!^

insMe &£im^mil i3feg»^«

t^'. mthmm '

i^i^mi i^,M*,ClSf/4)^ ^iiQ5?f®ii t!m$ aiseatli m% ©f wag-.

slsila»3.f MaSmii iitti iMlsesffin^sas- Ci^fi

im mQ^- mtiim. &f k%m s?of

' m l3©m ana

L"o©r,3« laii Wm CiW) i«» aagi^s'^A tMt tii® 0tei?iIiff

4i of rot ©tfTO'loit i.'ie© pilots sigM iim im- •

'"%&: tim -ttftfti «€ "103^© ao'U.tem&a p^cjcla@e-a hf tte p®t-teg©ii:»

fli® eftef if fwMboli^® 4i Bmm^m$- $m tm iiiai;iii©pat94e

^ Stotli mt clissas© Ms aXm l^eii'-toy CiSStI#

to f@si4|^ ©na• 11956) 'til© s-oa siiapet

citMiia -f^m. tM hQB% -S#! to 8»5 0*^ /8®

.ilit ffS t# If t' tt 1«ll y®i

em I'ipfa) •^1?"® 'tlm taiMmng fes? tli©

©^0ilsaggs> wlilt©# ejsaifaelf c-isii aoptsit©-



0 7

f ^ ZiS in #PliSdS?^liSf£S5:: S$ll^

tm& ti» sftsite ««ii is ^#1^ mm w^tattfs

h$pmm§: Wmmrn^ im mm m tm to

l^«ilMS ii sii@ fm

tiiii tli» ti^iiis w^m •ifatoeg »!«#© •

€Si 4*S '"fe f #Q s t»© % tei

me^m$ m iteiiifcsn^ ^fisfti# sptmw

« « 10 5»i - 4a umM^rnsm Siti^ •

#t wm0m& MS pt tog m ssecs&is^ jit

itf t ««t S fijui ^ ff,f| %mBm mm-

mm$ f^iiglf^ fit flit tip ^ saiiiS-^li^^fi mi -ftef

Iff I© If# u'iS m tS ^ sm't
-fastrmm& w^ piitiegA gn mw mts^sBnt- §mMm M^m.

thfj ifiiiittti tetf 8pa»ii^'i#i -fe 8#^ 311»0 tt 1^0. fim.
wtm m-m6mm ^ ^:i0i .pi# - . .

Ifei^ gfii ifilll te Mm

Hit 'piJ^Mpii sMt©

ps^aatlf teii#^i «aa aeasii^ l.2i ^ f«©

fslissf#iaii to lifi&i®

Mi «»i4iii i» «i iii 3 tt 6 teatte® mii tftsa «!»'• «#•'

=®iis miiimA ism 'Sbm wta

fte i»ij| W^&i ^ aii^iis«iS, 1Q«Q t# 1S«© ^ la



• "I
8

laspfe i#© 2S fm tn d«sMi® mm Qonmrntimtf
t&mmi at. li# ^ fii© fe^aiiii© ^©iSti

•m^ma 3S 31 t© ini ^ to mtm t^'m tm^

mm 4#i a,© JI- ?....0 t© t»S yina ttj© eaXte^- ©s '
folat® iggtos©

Ct98t) amp®i^€ ajlffestBt isolatga. of

$sm Mm ram®%lm aia mmvrn'U'^ iBfaa«

mml mim* tlmi tii® li^liat af «ie©

iaslls'les aii M weed .lio«t nmBlfw 'leMisQglil^ Mi®.#

.BMs&tIf timt tUmm *>£ ^^00

rn^mm '«® ©«SMM #ew ttm
timn fj«» viss^-^is*

'Ia0«# aia Ifeia C1:9S6> ^ imrne^nitsitf

# .S*S£i@» Qf &'l4ie using
••^iiiliic:^ »iii|^lSfsi^.« iflmn Clfi7) ©&#?» #«$». iiffasaat

ifoloisa' #f fh© faspts ^ ^tmrnmloUf*

il ^«C1W4| tim ©f tlj®
W tli© Isxpfeil &mMM%

WtMirsa m& alieat}! ^th a Iir#iaa. 'Ila&f

Qtt4 .jp;ffeps^4©is. (1.ft5) prowst timt iaoamlaisitai- &S ^^isse plsn^;

at. M'0-% witSi eoaiS®!. sa@|>sittii«i -of "ftlii

©SSiM t^Lo&i, shmth ^ .^.ClST^)



9

istnessfail ©f '&m |il.@tt^ w

%im a©®li#4 ©f iiiaea?tii3g a ^mSm e^pjm Mte&m

.feafitesstl mM 'i®x! ©Iso ^ i»|©etiiig a isp©^

Mfei»i BUmm* m2^^&mm. Ctfst) i4w©a timt

IsfQ®,#®: iflmtB l&^ patli^pii #««M te ©fefeistft

i-a«5ffitsg mMm^f eiiMjis?® Mt ^liiita the -aBeatli or W

ialattisg. m^caisi® of tiie isside th®

iii©.at4 wgm. tmtp m a M#da©, ,^®@.eEtiag t@

1.961) aiatuif® ©f 111# ©»@i!siffls ©is ^c® gcsiii

fSiig -s!i©a'lli riet ^m. "tl® ©qs'I

4i3cs©sM-i5i« te iSttW0@sfi43»..isf#^tSeB*

• tfe£i|#3itti g| iii«09W

ai;i «. &pm$m <€ limlMtaQh¥^ot3?3^

gii'satiafei w,i,^ wm ateiilili .sot ilteif

fWta, timt iiita© ©mX'S a%i>i€?iia sii©«ith. m%

Sp3i5t®323'm pliata fey iHooalattQiit,

Sa d^la&sn.^!® wi^ Ammmm- -mi '̂ae- w^iain^ omM j>mMm

.stefli a?®t Baliiteialsiais

ftaw QW^m'$& ^ ^©©i^n witli

^ &mg al«Cl982) i^Qls'^a mkBummmmm

fsmgaiaifir 'vm^^ %13£©^ fK« fie simtli. mt aff©®fefi

Mm 2ii©.^ Imve ®ilssj o'iiier^^d tMp tm§s,9

mMmth mt &^p%m fxm% isram t© the leaf



10

mm& gtepi l^^B-

•saniBQM !!§.©©• m& mm^im smM©ii t^m -l^-

©te-atlii: :i>f stoiatli m% tli© alsoft

titoi© eoaM s>s^tm©® a^ptoas-

-OL W' stelpMB ^ ^••ClW)-

4-li#,£i^:i a ©peei®® t^m tli© leaf siisattis' of •

ti®? aiia Its C19S"5) ^eim*«®t

tiiili ffra f®|pa fettetmnt'Jta iMu- & lteiftoi#isrtli

Is®- i11s0#iM£®i gmifie of ^ic®

gtfi 'te ala# Smm^ ^mM -pm&u&s- tis'ty xsastol#

ii-gas^- ia iB tJM &hmnm of 4as©@te#

SateSMiS® tfe^t tli© siei-

Ills© ^t» 3iittcli0 sHeiPBd ieacst

AAn iWl€ a) fi?m liMto.

•»'^ili -laii Smm. iiW€%} £wm rn^osmi. m's^in ^m

t© llii-a taisc6®i H^oiiQ^alA.t

f m6. • |i©9P«5Cii»g to M\tt& emA

CitfS) iliea^i m% «ieea@a wm& m^m mrnmm im Hi#

i?m3£^ 0u3.ti^ia?s» • 3iin- Cl9tS) CIMna Ima ©1^

siss® ftewlj?: davo'l0pea l?ie0 ealti^Jia lllm Tlf-H^-^as#

1^ Wm ^Immm*, imm^ C19S1) Wmt .laiiQiiis.ii



,-^•53

•;,i £3

Vc

Am mM0mm mm mm& Mm t#

- i%^--' A ^ ««» vmkmm sia© im"r©

im$m.p iifiti & liap, if«i «®ii ^

aiiigi JSiil iitrnt-i, lisp, ak

jg. ,tiia. hmt mmmS.0Mm '•

iielisi «»i m^mmim C1Wf> #%«?¥««

fii®B©3s mm m&h ^«m i» flie

^. asf IffiTO ulas ttat pisrotoa a^amlateS.

^ l..fi»tei p3^-t9 m& ws-^Ai^iig

ai llf®) wm mmkiMMm

tf slit m

## fo^' 'm^ »fl pMrnmSii^ e®teste after tm- spiftm

tiiffei^t Si^ eieatiifl ^ feil mlUmm imsiatrnt) imi mmM

M0m0 ^ag m§ 'pUfnmm^- -tm^Mm&m**&) ti»M Mmm

m ifial

•lisHi ^ ^-CliTO m%mmm& mmm vi Mmm^h m$
ilstli® t» isst^lf liliiiitiiii ^m' MM M0t fi#l.ttoi im^

Sl®:f al'fiQ mpm^ili' ttmt Mwb&& gmeMmm wss

m^s Mm mm» m mmm rnrnmikm mim Cif®)



12

llmt ^ mt o| sie# ©oaM

^ id;ii5ii«»^% ^iM@i fef t*m acAl. ,

ain iilMe ©Hi «al®a atiA &s^nM aatpsiala*,

iiiait-?asii- Cifif) fmn mw&mmi, iamil

tn^t. m§ ef fii^afii -^of .#f' ^e© ^m rnntmmtf M# m

f|£iii^t $mm mm^ ®li mmm^m mem

.attiii dslf tm tfe© ©i'ciJ pXati^^ 4sxiisg Hmt Xn

# ;gtiiif _%• ii'gi^l£i?i.aliiiaB liii^ C'1986)

qMb^M thm asxiwi® sJismtli i?©t iaeM®i§t- i» omp Ce^of

g^Mm& €is4a# fisia i©pfealj0») «i4 tm &tmm»

la mm^ ©^ im^ ®ttsig tm Mm

^glii^agl mn& mB rnmm mm* Sism m&

mtliat |li©3> tfai^0tj®d ftenf. M iJ2.an.ti.

©msm imsmsB^ wim immmim

mm lit-*®© #f p to » Mg i»s^ irn^mm-k : wi-

i^f-|li^) mpmt^ ^^||.iiii^«s 'Of MM

'£#^Mz.q|i alienlgea ajjeatli aiQeai^. 'iWt tMy iJava e^m

•f^ mm m iatoiefiit

' ,too4^*.a, i®i?@3.©pasf»:1»* BuIi^IsaEaii Cii®i|

i» aol^0®ii tlmt mppM.m'^m »f mBu ^rnm^l um^ (&%m'

M laito^a) as issiil ®ai a ioa® <Jf |sftt^«li •

.feiiM tilttsi,a6 fie 0!t®®'®i aijitaaii ## Mm' rnm&t^mWtg im.

mmm*.- 'liiat sl©ii



Mmmwm^mm

mw't©#m^m^:,it»mmkmxmft.f•

•i«:,.f^^p$i»f|t.«i%

;--•fep|,

..•••••«fiWft'«ii.mf^i»s0«ii.

.•i*©|«p^w^»©'tstealftip®«ai"|sii||^iptt#

-CtT«<^*3«P«^STOl

;'miiMi|'tt«#««;^ii»-i»»!ii©fiwi#

:-«t^mmtea;^mm.

'^»-m^mmw^t^fiifoet»if

mmiis-M>m^ms'•

.•^ipS|a^g;'S|«,'^m

^:tp*ftt»««'-^-Ci&6IFfS^ft

•;•tiiistti

fatjwie^amMniit®t*.eo^me-

if*#^mmmm«@«|-

CT
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MATERIALS AND METHODS



wmimmB &sis

It® of mhm^ ef 0^^teS

If aatj^lly iiifs@t©a i?i#e^ pSaa-^ tm ;the flsM

.^i isast 1^' 8©itog 9m&mQ ^ if Wm ^isaast m.

^ ^cati «»|ifi0iaily tjaosulmfeS

Hn « tlM ^

mm

|,s©la%s 0f -angQela^am s^: t«<l ilawigaMacth matd .

-i®^ fl» ffisiiBt imi%- mimlm.il iMm •

gmm m^Mmmt. as aemiasa is©to.,

ii#atliiii $m^ ate'ili ma Q^m $^sM mt- \

M^4»g. 'Sii^ 'S^afiia mrnwi^g

mt my&pimm mm mt Inw Miis# omt&m

^tls'Oif piP? <80iit 'mMtimi tm,

aiiimMai wmMng^ im -felaii;© eMups

ilsMSaei- fersi^a?. 'ftes© feits mm pimimQ. ®i pofet© '

ifittfsst Ci?«B»&..») •pmsm^ im steMllsaa petei

&m ^liishss mm is^sa^at©?! »aa •feraijemtj.s®- C t ^

Wm aiso mm sigil2arl^- niis-i^o® »fe^41iaeS, wa^iig'i

aii4 p3a^i m im mm^ii m thi^a ^2?^

gswcb obsew©a feita «re«e fesaa:3^©^.3aig

^mmrn. ^toaefe wm tl»a pi^isci ii?©qu«a%
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• tM ms&mm i-s^t©p &mm ©nitajg^s m^

'^•M,3ii; li-e|.#i w^m wniftlf 'tjii ppspt?m%oa.©##aI

tm ®43?t^a? "^e%iia!ga aMjr# i0«>%i^<3s® mm f^m-

Q^Mtm&nt %m&^om aaa sil-ao '£sm ims^ msjistiti c^ '»im»

Z&mM^ S| • «» f^ ira^ts?

Sisi#i %iw t^ioaai slieatii mt 8^ a»i^Q^

t#iiS3i%M®i' iSj© ah^mli ^&o ytm 0i3s©;^0cl»

It^sitt- ii.

trn^&m i

B-,

%m%mM 00.

£ism irs^^% »ttii m% ppi|)t«i
•<?

£mm urntims' 'islwsA i!lie&® m%

epip'toQ mil a3Lao »t«iii aiedG2,G«u^timi».

,t^m vai?iet^ li-liranl, witis '

fsm witij mmm eii@iiih s©t

i.-nf©-ot©t 'si.m 0s^m M the 'moiety My&*.
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m% ap^jto#

iatii Sg •»»* il,^ ^ i@«i64 sbcira«i^ iiai€
It %lmm iselatts &lBmlmm JiS ®iia

.fl® teiogioai a%% t?li©. 'st'ew® siirea

-ii^gW 0mmmg %hm $m 9 m pttsi m

t«3>»a*# IslswtoBf fl». aal?n.s@ of •

.0mm cisa «f si^pHn® wmm , M. mrni-^rn tM

©I m€ erniMm.. mm mi^. ant

Ite ©fito-gsay itaiici M m tim ttHtli Smf

•0f -teii'Mfeaf^ @1M© gaitsi^s ^:i?©|j^©i f@3»toiag Wm

msmhm nmmkmA w Ct95@l m» mmm

mmdmt

#WMi# tli4p pea^fl iiit© stsrlMs^fi

pi •US. ,tli3|i t© m ^ 2 wm lytid o©l.icii.fiea^0i

^oifes ^ € m '^^mm mm eat ©at a^iog m et©«ia«-

iat wm in mntm «Jf &mh

sSf^gfjaaap eiMm .gsn^ "ajtl Mm afea®» of tlia. Wm'^ '.

lilts %hB mip^mM, ©f •

fli fisfist#.. h aMp watt p3.p^.« on -Mm ^ tlim ^

mii tte# p34d® was la a- .eliasate^ -^jsteria©

vtm i»f umm.M is^« i» «i wiiiiiii -
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Wm &1M&1 • Mm wiisto'

tii^o mt. 'mrn^ma-m mm to %fu m wmu

&f#9 f^t fliSS' tlifi .&llp Zift©4 ;palil^, a ikop ^

SI Tspe f#:iit iii#©isdl ¥m i?3.a£^-i im tBss mnim mM

USiSg Ms®, m

osugiifi' uMii# . a® ,

ttsiiii# mttet m^ a4sta»^e^ to tls® im^ gLmth m tht

mm te® list msiw'

\ • ' • '

111 .lasM'Mm #£. ftgaQgiat^d ftifaai

0s@is®!a0 ^ -ahc^sg B^-mptmm-. i?:l sIi©b'&

'm%»- sfiSsi^i 'Sjoss iiM& ®i, 'Ite Q-rnm^m •

^estetf '^^m§ as©i £&t

fie ffee. asaoeiatted ¥@te^ is#!©ted .^i

ia^€? mm legMlpes# SSsei#

•©i^f^.|iisj@' mm. Bta.to4. im mm$X mMmimg mfWt sud

m. u^io miiitm* .pI 1^-

1^# wei^ @J,iio QtaSi^t foaJiSfe^Uif the

, "fediasifiis i^ge^Dei @a^^3?»

AH ©0-|rasi isolate ^ ««a laeX.«"^Q oi

» ^ftijsciie'fea iu«# t3b^^?i«4 auuSsig 0«i©a an
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fias'1403? tMM^m."

'Bmi' l3l#i |i»^€li5g et Smf$^ iisi wmiMimm im^0m.

•i«»-a6is| mmi. <a!?ow« wm^- me©a,

f03? s»ai«e« •

iii,oaiil2pi ©i 4M •iU&mwm.- tf^

ma^gj t fi®§$tm s'to&as'

lie ttsife' &^Mm^ m x%m mmW #f

g^«a mm tato 4a: 3^

wMeli- 0 si, »u'^i? ms MS#i afi4 -iaul-iQte^a m 1#2

§$Q&mm iM ^ iteifimfe# asi tte'

©f Mm il»SlI®E '^' ^ #uis# '

f#i8-t pXsa^ wmm ms.mil to Sf m ms%Mn potii «iiia

m |»l? M^m0 M fiti©fie#®' i^©«(«Ma&ti@ssgi »f "##•

Jig^enimr^ tftil^2?iitt^ C#ioa»t i9Q2}m

Sims- fl;ii»t0 mm ia©sM|stB<i att l^aJ?

m® rJa© 0jlim& 'emh IjsMitfi

• M9i #.lias^- m'& tlia %mm slieatte in ©^aii at 1il»

fj%mt^ • mm-^orn mln$. to mrm l3#.ia-%8

S*'SS^^ tliae® isolates of tm0* mtrnm

-aat Mm aisooia-^a 'to# isi ^itii 05 -• Wm^

isfsiat® of S*SSraB* 'AiKsemlsteS pfeats

irtip 0e4s;tf#»4 imte' M# iiffll.^'o«iA^ias ^xwMiag
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W. day cjf kmm%m^on* fb® aiaeasoa

plsifu ap

'pmm± 'infmt^mm% ^fmnmu tn gt>tal. mmra

mfmt$,m&'k oliaiigie is %hm bqMVIb

t©%ai tMapto wmm •in £m»- of

M@f# «l«*i Jfci^ii •«! &m

i»|3i©s i0^- mm §®iisct©a fa?eB ti^ -

p2.«itg iaoiate of- S>o.gy.^ m

Mi ©f' hmXth$ la^iaate mls»i ,

mm^: 6na ^ tfi® a^©. 9©3?v»di m

mm^m^rn \ '. /

tuml

fl»@||#i ag"'i5®ff th© t§Mmln$ 33£i>s@auie@a«

ffet seJ-stsU© m^m in vm^mB mm

M'^mism 'fej .i&%xmMig «• .ijaipi^iiie- mm n^thet^ «t

^.Cl^l)* ©n® -^msmrn plant

g^plf m§ gsmm wltli 10 ill @f 96 ont iKiiUng etls®#!#.

S€^M tts® in- a -of wai®% '$mmA '

tliWlpi ete®» alotli sBi l^©3etmcs%i tls®

-tiias^ii- tls-^© iiliautes la % ni of •li©'i aO' p©#
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tlif mm • ;,;•

•mm"iaiiwfe wmm »i ,^2.%s« -ta^# _

s©«4i tttms fUfss^.^. flia /Qiwt ©f m^m ^m »ta«e4- -

m:•|flA »f mmm^ me ©ata m /
tm m ^«liw ^ ••,

f|» fliti.'i«t*«1» WQia il»sSli^'s»if|. -#©. *# si % Ktal«i;t4stlia.Q4

-.- m of siMiiit of tii#;fii^f ww^ ^

^it^i 'iwi® s »t «%&». * ©i •#«' Mm "fi»- tifi

••fi^ri#!' m tt »f tii#»j#i.f«'. a»w&s .

esltiaiii'li# ^ ^ ^ -

' si^ 1^ tf inaf m3p»^ mM -t#

p»p.f msmm ^-awa iea? id iitrt»». ';

fte -Hiti «ijfc-tl»i,p3aftii'ja a £m

•fililllgiAiii. 25 ^ .f®<'i:i; -Sfei tel ^

•iitai^iii:. »8t i»a»« Mm,«!»• a»®s»«® ft$ #fi •» ,

:i'ciaa#%«i-

'isiug m if^#iSt .; '

fiip^ iif--^#i^''wis^ ' ' _• ^

'jmw9»'M^ ^ • •_
I • • ' . ' '

Ci>) •,. ••••^- • - -•

••. ^ ip figfiifiiei: lipaitt" f»|

-te^.plsiieXI# loii. •-•
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mmMM§ ®syeM«9^ i» g^tosW; ll@at «a^e»' 0«i ml

iSi'Uli fo -aovsH mil ^ith atati-lled

%s m% " mMing 100 -g

fif m&» ^ g ©f |jli©@p1i0»©l.yMle miA m& al

&f SS $m .pHeapiisri© mi&. iiitfO fS© ml m^m

:iit tlie sen&i ust to &m Mts®)*

m^- iiiii»^^ «!« si s# aata^te^ soaias

sei^ls-om^ if ©dfiisg 3^ g &£ Bodlaa

lO® al-sf ma m^ng tim -sAntic#

#f t mpm&mn^m^- ©©a^-ti^a wmn m^

ttmn iifis# witii affyafel^- &£ soato ea^boaat® ©m4 .

#tpiig^il&'il,ik wm%} ms: aM#a a»4

flig smfi© nftQ 10 wtXm oeiii»^ in tlie i®3-|

fp M«ea» BM&s mm mlut^m^ wltb

sfsfge wa »i^ats miy*. mm timw tb©

. ©f t;i3«i m% 133 m mm uaing m

,gpio^^e^i»M 4' was

mlM$- m fim m^ %li© ^otia

tipMiii im^ € tmm m tte pimt

*# ifltiaoais# o£ aana^sfaeati. 'm^aitlaee in ali^ittli iaaMeB^

il^. tffi'C't of ^ri^ae iig»o«2Bilii m mhmth mt

iiiiiiiis^ wm s-feiite'^# f« 'IM® pi^ote fm #f
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smm^ tiite ttm

mm&M rnimmt'^ mm «a<a® m&

ti liiliasilrg ^ CJissaisa W-a® asasssssi' itt Jisapett ef

m omp Mm ^ ©fleet ^

We®A ]p0psi1atl^flii» Itot- ietailis tf

i®a«©^# ffs? mm "krntm*

•S§»f 'm»m aafl .

' " flii pjaie^s^' ©I t3®tr.eiia©ti^ ^ossigt# ^

siiSi S •

% % %' 'l€i."£#p3ii^atl«a'©f immm^ p%^m}

il|, •• • # • .
- •120 &g t/te '

«• i©

•f| • * |& kg'B/M'
fg '• • •mkg Wm • '

' <*'• to, f @^ii appM-'oatS.'® : " " • •

ii' • •- ; '40 m '^ • • •
'tastetsiS. ** '

;3.aasti#f 'SS te- ©aE.i5©2?iffi0at «• 1.9 j&mm WmM.i t©
19B6#0?- mm).:

"m
1
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•,•-•,•"

mm%mmmk»tM^m'm*im^

•*mm&mm.«#iiemm_ii'wm

..I#iwf®«B«fi.ftif|:i.p'

^smi«^iA*Sf»

,tsii-iif_

-•-.'•^emi^m$m&r-'
••^fmmwtmM^tmmsu%B^mm&pmm^9i0A

.^--•@61*'mmf«®mmm

lommmsm-^mmmm^mmi$"'

^^•__.••_"•fttflS||«p«

Mmi?ii«m^wm^m®i«imm-**•.^'%
C*p*imii^;t^is»iii
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f|l # lit IS€#30S® If© .

f| t I I s u'«ispp530 •-
|?| • • '̂ II i ^ t-E ©120 "I 3€?«
fp '«» » I f SE# t00 I 90. s $0#

• W0m mwamm^ %im

mi mrnsdi mti mm* •

fC4l ,^«is«®-sitwgasi mMi'mltMMmttm

iiMmtm, • • • ,

• is'.tljli sto W ®al«'
;

si^ta# '^iiiaia do^tea u^m md ti.mtM

mm mQ&<$ ' , :

Spates

• * C%ii.» Pgf % P4)
fg. . * m

a^pliisa is iSisltit i6{fes«,

a '̂ * 1^4,• f^ii B4 lEg nP%m0m^ ."
®.|j|?3^@fl-io-S|>ilt .ioasss#

•<• 3^i| ^ '&£m Hi Ug m%m^n p&p iim^m
split

« 'S|5g - mM tofetfei tt3^,a # -36 kg E/im
P®^ ©tat as teagil seaHs-

es a32®«ptiig"l.ii -I3^c5 apMtg)-*
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% # ®4 kg Wm C,^ tsst
mm te&i m^ 5® pm mm m& toa^iag km wq

spMtell".*

% %% * CSP |?0Jf
•ap te»l. -a^-i it 0#a| mm %&p isaaaifig i«

•• simtei am»a €& $4 lig tesaX m^ -

• Anrn^mm^A}: •

% *' %% * ^mimti umm # a# leg s/tm •
C«ss teani ena

'%# •*•'%% ~ -soattft 'ti»®^ # 1^1-a feg s/lm
toai iscii -iii<joi?pQsa'i©a>

%| %%""* iioolipioaplia'̂ emt©i U/M
im 'MwBl tctef^ie) »

» ii<i0%li©%}m:l» •©o»'le4 mm& # fi4 feg ll/^
(«e ftasal

*• il«%!i©a|ti«itt mmt»& # I'tg teg il/lm .
'C»

%• ^g-» 1*5 ^4 '̂•»© lai?©l3 of a|j®3aaatt^
^i, tti^ i| 6at aa»

ite oii^jsnmti^isa mm tm %l». im

00mm9 # #©4 ana i&Wkw-.
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% In ogoi? aegtuaise® •

p?©gi^s® ineMis a© w@@aiagj, weeiiag;

mm^ ©Hi et l»EM@idea mm posi^bte

. • , •

i^ * mmmm^

i| ^ p# im»t we©iiag
ig ^ Cll©ii#4i©«i&^ 5©- ipSti at M 4 %/M

witli at t^e «if ^ ii2/lia) «. ;

%*%'* ©1 6-^ ifey f- 'bitiitlliij-g '€m t^th Ms

twt-*•• ' . ,

mrnmrn^m mm m0&m& fo^ 19S# MW. a^mm mlgm

.% mm&tim to mt iHiiideiieg

:$mmi^^ ef mt ^m fsom a £i&M^

• £m wm^M^Mm ©f Mq^ mlMmm MM mt at -

tit SJ@|ilsiftefi1s of tlafjf Bm^Alngrn ^fbia e:^'0Mmnt ms fo^.tM'
fjifttsl ai,®ss@e»at ^f• |i»*^ci£aaQ0@' mmm ©f $!b

m$MmM is eletttiir Mma m^'U.mm. •

#i|m#|s0iit wmm liiiS mit 'Im i:iind^aiaei tsMa.*

tlii' 'a6 amm^*'



Lf'-

• '••• C/l

tm% «..iiot*, ».3^0tg. m».

Mms^ mm$. imm:^ tmv^^ iia»a^sii

«o*i« fi^fr ettl»iai# »

e^iA«i ,i»«®« «s ^mMS if^^t

§m -iiieMtsg --tiit iisgsift- itfte im ^

ii^uf/.^ wi« ao^ -tt * .

;^to«|iii mm CiWi i»t

'iwm m^tk f»«»f »i ft «#qb Mitt

#«itt .^m-mm islailsi s»iW ^ ^ §£»» ialeaal^*

. flS .#it^|}|l« *ii@ .ist^ asti to ijMs tfa'tes

•Siaiiiii^aaiat« «Svf«3J«»t ' , " ;• -

laas*

•f Si' « #«ii^ m mm tMmmm- '

fiai^©l®« m-m sb€ gi»£sg

• ' - . ,. •

i mm m iis»s ©.i ^ •^tt® ^ &ag

©ft 1© :0.»S is wtfe m iiiif i@af

»Mfii TOi^p; iasi isOTP^ mi -mm . .

I .. %f €|f^,i#i M.#|-t fei©,t MWm Ite

- ; ^ tto tefiitlif 111®



C
O

«
<

1^
«iS:

e

f)

•p
"

is

•sm
m

•*
•

m

M
.

i
•i

I

•m
*

©
m

m
W

.
m

'I

«

&mI
§,

m
'&•

f
#i

«
^

^
®

I
f

1'#
•

@
3

sS
•

«
•

^
i

$
I

•#
0

©

i

"l*
••

•#
•#

'§•
,a

J
.p§:

:©
•©:

''•#
.§

•
S

.^
:

e
m

'•m
&

m
&

m
m

^

•ft:

a
s*

!#
i

•A
'-

•M
"

'1%
't

|

m

"
f5
^

'

#
-

»

tm
'

1Q

I'3
f

«
»

'3•*s

iiit
.-'S.

•rlii

'Ss-si

•
f'@I

«
rf

m

m
%

©
P

s

®
®

^

s
%

i
#

»
®

%
f

«m

"V
v

@
«



C
\2

C
O

K
;

•§,S
-

i
©

1

*

m

Mai38

>
*4

&•I-

.iO

I
it

1
'̂

^
m»

Io
^

»ei

s
*

^r
t

j
'

-3,
»

m
w

&1

s:i

V).

ma
1

Iiii

#

is

tajat

iiJ-
-•/

••

i

i

1
I

#

i§

s.

ii

V
-,



•;.as

mm-t^mrnmM.mm^mmm#»iwmftt®*-

mm-w^i»tmmm.ws^fSt#

,.wm%»«f^»iiai®mP"

•(Peg"i8iliff^^iifesimm|«.f^.^ii6iifmm«Si#ft«»

^-$mBii^«iw*%»»«©»»mf^ipwi-

^mmm««Ci^«#|t|t^t

.fit«f#cfs
S^--.^s«|t«i^atl«l«.^twf•-
M••'•*«^f|st»

,^mm:

,f

ecoi
oa
m-..,

Bm%
m
m

«iffii|€^ii

••Bipwpw^wi

t®e»

•wW»
m-mmm

CC

^^:S#ff-jffSFWfi,..,...

wm^

;^mn

m



'm

®
©

I
i

s:

.a
I

^
s

I^
S

I

I
l
l
s

4 f
s II
I!

®
§

"•
®

(a
a

g-
a

»

f 0 1 © r

f
I

o
,

%
"

©
'

w
». t

I

•
'{

I f«
.

t
f

§•

«8
1

i
I

I
I

a
1

1
®

8
i

•'•
CT .f
.-

1
-

v
w

M
i

o

I.
§

./

(?
,

t
P

i

f
t

i

M
i

i

..
ft

o

i
i

g
i

© s .«
* i IS

i e © i

Q

O
'

!•

o o

C
o



:-V'',

f) %

M4

WM' M ©

i-|#^ ff.i2?..sl #
"t0's55s52,#

HCPH 0

•fmmm2M$

e) -Bp wmm^

in tm f ^ l»

mm m

•^tisaititf aa M.m3k m&. tte mwm^ing
l^lf ill 1 i» ttH

$mm m wm la »• m
SO es fecisiai imt ilii^

3mK®teii}g'S0 |»r- citnt al; 0ecs©tti

i»- tu« tmm ^ fes^ina-^

m%p'k&im i» "ll^ fcsaiB
©f Mtii4.a-t® of ^mrnhm tMm

gQttUS^mm mm uppl.i©a m

Mlt^&0n ill- ths f&m of 'm^m in
^jae# m ^mrnllmm iiste Sg»
iiii flr^l "^0 #|iil-te- Aa 0^^

laiit US'

1 wm #irtB as yiite 5^# 'Mm
t@p -to^ssi^g iiti^p'm f

Mktm0n m %im i&m of

.aaiptets m$ K in the mm •^-
of ;|3i3l^sti iiB<i &,pp%Xmt m



36

m if * me m m mm t&m mm
W m& • m^'m to «i@ £m^ ^
WM m 10 if^ha • K^pi®se salptet® mm

m imMm m% %\w: m%%m

m^0 &£ file mm*

'§} lii| ' tl|. •f Bg: * ^ @ ®is mB&l? fig#
fl |gi/lm ,'••-•
1»; © f0 leg^feet

, mt "Hie .^ei«®siiaa@a ia »33. =

im tile $&m #f ttt tte aiJiJ. m

ft®: M$ m&.&B «€i3?0 &mn m la a wet U'lasati^

m f^ tt«s# " .

£sm- tit© mvm^y mm tenapto-^t m

mitt tteia m day ^ Bmmt* ' I'&oapiipsss is tum t&m of

wfe& m Soi# MsaH £m-

tl» pXm& bM ms'^mX m4 MsbX &i

mm $^pptie& Aming tm firt. mmji&m'blm tiisi-

m fii &S» tS.®M mB te»ta©st a^w&iie Oeseiillti

••f!®- @«%i i^ii m. tim tia4» fi.®ii •

iia th© Mslm^ ^

iiiaaiiir^W ©f 'mM CiiJKsa*#^ isaa) ^Xth mm^_m 10 o31



37

mimw £m 'mw wMwm mm •
'^n- w^ '

•fi^atettl iMlitlteteft. Wm ^emMing. imM^ -mm

a %M &mm^ tosaisg om mm "mi^m Mm

•4iil.l|illie» nrnrn # ^ e^«P* ^ «*.«s

ili' 1^# fi#« •«' &£' tmmiMim^mg

«_plttg:* "i»a®r afsa at- eutteai ©teas |mm-tlil.<?ii

'ili^ #» to We*

£iQ mm #if0P# 'Sl40 M&t •ep-Bftfisg fef

iii. Wm iitffloi « ®lli -^my af

tlif- ^ &*fa^ % ifim

"II toy©-' osE|- %M 'ltm& sm&m xwm

$M mm iilof wesg. aateg s-fi^s W

f&S' 'm^ wm iiiiar©a%i m iio^i «si 'tiie of'

m§ rnmm mm' pittas? • • .



RESULTS



1^. i

fl» a'tetli .ai-ii«iftis@ of ^m 4a .!0tofiislEe^-8e4 h$ tM

$MMmBM ^ M0% It mma^ tesisng m'

sl^l4"ii.. # ;t!s# flag ^i^aiag l©^.«?as mm

%f a M0$ ^^Xlrn'^'mmn •-halo# ^Men m tttiasei- iteil

siliSi immw -m wlilt© mntm#: i@84©»e mm

ttisialiif ©tl M US m im$ ani ©.s m ts m Wad* .mm -^im

mgiei wk^ Mm s^oHteglig. in mmmtf aff#ste€'

g$mm &^mm eesli M mMmi m » .

mmt mn^mmm B:^ptm mm m%f stotatii ot

fi^f li^». ti5^ toi^s @«leasfd i«

ani ©©t©»i a2»i«gi-| tiw- iMg %mt

#li§'«-tii#. . tM f^i«i©9 iia sot m& mm

fM' '^4 mia atap

t« fo: m 0li®l€ls3ig «•• m-0nMM§

©ftgs #t m$m^^ 0f til© '^mtf. ii$££emnt am#® of

"•asii«||tii witto. a^ai faXl.|r

tteftf ^las in m& miimm&

&iim » .flaMsli-wlA'^- iwMmf miiJi &ii#s3. ^m%h

iB to aiiaic@i mm mmth ^

«i piimta CMnigss 1 )•



12
'

13
1

H
i

'15
I

16
l

iT
n

20
'

21
'

22
I

23
1

24
!



39 ,

Si5O0it3ati«B whes the iRossila^d plaits .

l^pt -iia&s? hM0 imnid woo^fleasg it t^sols: m ^

fiw- •tQ^ itgh't'.aa^ foe Urn ini«i6^tl«n 'of ^aiWe^ee ©Bi IS '

W M .teffi ?o3c? fevelopfiseat of - 9^tc®e aa •

ifsisw,# • •

IIfc?) gfeiBaamti^e -laiag^lioloag. -c^ "dtffegeiit i-8#3atea ot'
m&msMMmi m^rmB Qa©3 & fiawj^csgth

• '" #f tte mWM

mm e^ti©a3.Xy staOle^ ma

"ff^ tl30 p®eaeiiif©i Mm it eaii la asan tliat ite .

igoiat©# in: tMeir aoi?|?liQX0||i<|ai elmraot®^* 2lii-

i2©1©fi mm witlj £0sp©®t i® ©te^c?ter,

mnM lia-fesp^ of teoeldug oj! ana als© oisj©

•C^ .••••• ' . ,

t:g^- a Pt Wlm& saaisg aiMieto&a

f«£f« Mm aseppiug Sfa1i«8^^feis«l2StM• Ca^S<ii»0#}*

mmmsm.w S^mmmf it €tff©3?eiit fuii#

as343<ilslecl yi^ aim^tln mt s-^pt«!sa '^aiaes ft».

mmA •' ' -



1nIe
l

i1mM&I-1^

rm

'

t
.ift

«§••m

.:-m
-

m

8
I

AI-p
i

#C
3

S§,i

S
3

^-

p
«

:b

M

$s

t
©

m
m

o
,,

.
p

,^
•©

I
f

isf
«

••
♦
.

tf\
»

I:
m

-

m
•*
^

.

m
w•«^

&
£

J

2
^•'w

•

ti>
•

I
m

.-
sR

»
•«»«»•

.
ii»

V

I
f

«
*

m
m

i«
f^

,'
m

*
b

'X
.IkU

%
.

I?*
^

"•«•
^

•ffe•|a
•^•



sa

•--K

#
•

##

4'I0
« a

sti-a
a

*
«

jt«
1

I»-t«»
fIX

cs

"^8,8
g

«
S

S

3

jilt
•ll

5
o

5
asisj

IIIifI
Ib

Io
S

^
Issa

.

J
wo

«

t
*

'

•
•«•

•%
t

f
i

•®

«•
'W

*

,IA

©
«•

fiA*
w

-

*

<
(p*

i
m

.

©%
.

.

i.1*
•

s
p

J
•

rit
•

Itw
lliil:

I
s«
t4

m
*•

•

,4
w

lA
*

A
S

ift
irt

•<
«

?

M

"
'J

C
1

4
1

»
'S

3

tiitn

il
A

S

I

8



-S

•m

m
.-

f
4

•'*

m

,m
-

ts
a

,
•

w
3

M
A

M
0

i»

S
I J
|i

«•

#
«

3
S

©
-*

^
01

t§
•#

^
||.

#
«

.#
^

fj

i.-
,."

P
itO

m
«

|,H
S

13
$

i•4*
-•^.
f€>

^
•S

»
©

^
p

i

<
ll4

<
.
w

•!^

I
#

B
\

m
^

:
«

€
j

i^
-^

.
f{%

•

J
♦

f
5^'-

e
^

f>
»

e
<

w
♦

^
4

t
y

^

I
^

gSaiW
«

•
«

*
%

m
*

m
m

I
w

•s#
m

tr
n

•
:
0

^
*

m
m

m
.

.
^

i
A

9
I

<*•
0

m•
'*

p
?

•

m
#

<
>

«
»

*
&

,
d

>
•

«
t
^

{!f\-W
!-,

S
"^j

y
>

-

4
^t

•*

jj'i*
1

0
,

♦
.B

(»
-<

^
«

i.w
»

y
?

*
•

e
c«
w

(
t»

4
4

mi

4
2

a



Va

s*ssaasE * % c x sio >•



f

a«i ebcuraatm
xilO)





M

nMm tx ((IteaM.). Hofiphojo



Fig.1. Morphological charactors of 3>or.Yza8 •

h-'

Morpliolcgloal cliea^acters of S?ory2ao
Og

Conid.i-um
b. Conidiophore

-i'

r



lOyU m



m&^MlQ0.m% ' -if

ii* S#lS,3Sl®



touo;)t-6/j



' • ©I .mmwms,. * %

" %

0©iiiato

'



\

lo /xm

-i q-1 (Contd)



43

-Wmm- to# m •

'la Sate C'Sj• • ' • \ •

, f4^ ••tlj& po^Mlogr "6^® mm

ISI# latisQisstei^lliy

• ^ . m- •pamo^aiei'lf fiat

iJ.1 fl^ $e#te^s l*gg^^ C% '#4Bii •
:|A.ii; m.^> saa &m'm.m^m& q$ t»©

iif #}©' meatirissfiaeali

C%l «f SSi^B. to'AB&0t %M mM&mm 'MM
M^vm§: t^m ir««ie4 $m- Mw mmm m

tt^sis.aaiSw wb tai@ |iatii€i|piiiei%

witii'ir$.caa%ii'® Mm mm

iasMsi C^)tf . - •,

"IM® pmmn^^ M !&i^ I ato©.^, it

i# ©ie-iiif of. %&"b

.#0iti4M-.®si«t i'fe ta ^eisQiiisat m tw m^mf ®ls©« isdi'li"

"fagi s&0i#i -«1^ ^iii ^asiit® t# ai,.! ^Ise- f •t@®,'̂ tg,
iJ^ ioofe-ti, C:Sg) 2^<s@rae€ lits© -mi>^mm v$m1mm ia



«
a

iS
S

ISt
8

.1

0
-^

4
»

'
M

S
3

m

u

M
m

.

|8%
5

u
l*

.i

•©
®

©
M

©
Q

fa
«

mm
•m

•»

OW•«*»l
a*

0
*

m•
wf
a»

m«
«

«
#

m
.

%
Si

^

iftt
•

©
©

•'©
ii-^

-
H

©
i
s

i?fe
@

«!^.
©

'©
a
^

s
^

•
f^

^
<>»**»

#
*

S
^

-
e
y

'fdi
S

'
^

•
©

®

ig"g
IPSg

I
m

i'S
S

I'^
«

^
'5S

,®
m

dIs



1I•5

«

'
T

iIS
itl

S
H

«
»

<
rC

!
0

„
£J

ffi
0

4
9

IS
0

#

^
if

.1IIII
t

i
1

1
1

»
-%

4
r
j

«
«

•©

i
f

r
-

m^
M

ts
?©•

0
-^

«

_
l
l
f

ito
*

S
I'2

9
^

^
S

K
lJ

9
^

_
^»

f4
•

«

|p
w

.«
|s

t.
^

f3
n

§^0"M'f
I

'
P

4
S

d
0

C
\I*

3
»

0

4
5

|.•Q
-

»



nz« iifMipho3Lo^«6l m
Wumsijim sp « 4| ( X tTO



mtB IXX



mmxtlm m- -

v-

^T

V'



-JUL

uir/OI

Ii



A:.

-V--



A.

J I
<o /J. m

(Conbcl-)



i

5I

s
s

b
-c?

»
^

a
^

-s
s
"
a
'5

8
a
s
'?

K
i

i

*
?
»

tit

s
s

n

.«!l!
il

«H(
H

©
O

®
il8

4»
a

^
♦
'

^
im

^
i

.If-S
t

tm

li



i1a

%€I

I
3

i
i

S
^

'̂ifS

m

4
*'O

*ss^
8

H

liiifsi:

n
m

n

ntIa1<
S

'-
,

S«
!«•

. r«
iif

'P
*

\3
.51,h-

t

I
a
f

i|p
^

IllS
tn

,*
€

P4

#
j

it-

||;
|i

i
|

<3^
^^

B
^

".s'
i

I.r

m

•ss

--H

^
1s
s

a
s

i-e



r

*

m

;E
^

-
M,E"f

-f-

a
-

Pm
:fts4omH

M
.»

4

ii;

ip
ii

<
s^

m
p

:m

îs
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DISOUSSIGF

Sheatli rot of ^ce caused "by garooladiuia orygae {Jaais &

HaviTlcsifortli is oonsldexed to lie one of the maj&r fua^l

diseases of rice in many partsof India especialily in tlje

Southeaas Sta"tes including Kerala, aihe reports on the

deatruGtive nature cf this disease from different parts of
I

the v/orld including Indi^ began to appear during the last

decade. In Kerala thts disease has ^tined very mucli

importance recently in terms of its entemic nature and

extent of damage in many parts especially in the southern

districts*'

She ohservations made on the symptomatology of the

disease in the present study under field conditions from th©

naturally infected rice plants and also the artificially

iaoGulated ones were in agreement v/ith the descriptions of the

earlier workers (SasugL & Ikeda, 19561 Ou, 19721 ^n et ^.,1974?

Shajahan al.., 1974; Nair and Sathjiara^an, 1975).

In the present s-bady, the pathogenr was isolated frcsa

ngturally infected rice varieties namely, Jaya, ^veni,

JyotM. and Kochuvithu from three different localities

([Drivandram, Kuttanad and Kasamtoiljaa ) and brou^t into pure ^

culture on potato dextrose a^r mediuia. Patho@3iaioity ot all
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~ • unnm ti» »«iB.uo, „a smumn « .1,
vfWeh finally imaaxm In tapi«a sheath rot (UaeWe la Am.
it vm *im tot tte Bta^^ i®ra8„te^«
diasoteftSaa «a ste^lity ooala te aeteewa in mt
araSinsd infaettcn stt aaaoolatga faagi isimg wish
Sioila# %m te Hi»a infootlwia «es« obaexvea in aheeth xAt
dAseaso et Bice %y eStnUav xomza (jaaJaSsw gg g|.^19741
SrtiUBisteem, iSBts mmg Imi.mtmt, ISSSI Shaialwn' gj gi,., •
KiSi K^to, w®), ae -rssaaon foe Ijeawy gKjin aisooioanatteji
OS mti-m. so« offeoted sioe plaate hs* tesn aieoaaaea By
asPiB 004 ifen (Igsj) jma pjjjy Espasfjaa t!®« tha tosio

pxodscae % j^.Qgyaae »as asBiJOaitae fos' grain
aiB«lc5u*atl0D and Btsrility. She toxie affect otf tha
naltess filitEo*®. q£ a.oEvaw. in totentng dtumm

sheafih iaas laeeaa ropo '̂̂ lsa by Baialerisfcnan('t9^^),
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liife &£ gsMia aiisci<»loii,Ka'U«i oiun

i^2f &f -BBf tMt &<P t© tbEf

tOGilsisii m »mw^ ^

ooniii^tdil witli tm

0®ai« (Ja^ t®« 2%lri0'b8®5 ts-© Ijigli

uMom iamm-eB lai MtsrI) sLm^

wi%^ siiM- mi?isti©is

lit. fte iMla^a als© sli^M litt-J®

^ Mlmm&m 4ia«g %lm

^a3?iatl@i t®steSjj steisci a sliglit "|9l©^siJ

to iaUi. tM isfOliiii^® ©3$e©ft 'Ms t!w- isolate' il0» C^'sola^

•il?cs ?lis. JyotM nfeath »ot B'̂ yWsi} §

wliiei fciiiai t© %© a 'Ath 33®# ©@t %&

%"L% IM sisi®" i®^i€i-ti«fJB -Simllasiif: saaes® th©

m w^etf #a2?m witl ©lit •

Mna -fQaiail t®- ila« •ri^4'l©s.t witli •

^•©aj>tft f# t©v©Xops©wt 4fi a:23t- tK© i?ici« wffiefiea

l.etl "III# slort -^Im sliciiwfe'a

g^astto» m ^ is#Mts0s stf tw %m

mM ^S0» % li@0Rtftog tli© @olmir '.
a:ri.a liBmm of a.@ai^s, »© s«^ri»a ooaia 13@ tjottoa

» ^©© wxi<^tim tQie s3il tim iml&'^B @3®^t ^

4@0M% •fig) «M»i niO'dsm^rea'ted'isslouis w#®9 »atte@€# fM#.



I. 89

i-8lqlst-5 itnifoEp •^eMmlmk c'iigso3.s5»42mtio» m uXl tliai'

^istestinaii ii^B-i ISint^ atii CiWi) ^apetl®.i

•'flSfiteafli m% 4i,«t®se WfHi' moat ##v®s^ m mgli- 3rl«?Win,g

sies rmis^Mut ssss -of tiie?--;

mmy m^m MM JasJu. Ct9?%).»

ums:(f9f$h-xm (m&)g BrnMss'immm mi mm (1981).,

3I11# mi mM 09B1) .C19@5&)# §t ^(1974)

S(m4 timt Mwlm say 1?^ •ispeRtliig-ai?^ tim

• • .• • •
i' ' - •

'iWm .emaiep ©oatotea ®i'alia?ig®e in
i . . '

total au@iii?3 tlml %lie3?©" wsjig

'-fiissatitfiiiftm ^2.1 i» fs® imp^is is

iiseasQCi fXa^ita S^SBsiJestlva of tim wafietf* fii© mxtegs

'QolmuX® #4© -to ififaoliQn "by isM

foai^yia UU& 'mM,m^ in rsMm^ i0»M ps^

1^' ifesnt was

Iftet mm'o^ Cl6«19 oapt •

I

• ^g^£* mntmt iM2fuGf yag/g imwh- mmyi^} toXimm4 %w
yjretlA li©0 p§/-S tstmh -siisml®) •

|:t tti&t tlw aagar l©v@2. ,'

itlfteeliw to nagseptiMIitf -nf isfeotloa"
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tm0^ totoi iHtt

Ms&ai llflf) .©toaiAfita wts, alMeWQ

^ .laaits ¥lii€!lii slilGcsls with MgM m0m -tocil

•m liigli ai.68iaae3 l!el®ijfitl».«porA-a3L' ead

&|..1®i^ris|sil aiaeaies in bosses lov# au^r

iffi?©- ipnas^ii m ** Im# m^e ^«es®s «# |.l9Ta|

-©'aa9:»«i itet- til© stA^©pti¥JLe tissa®© wag-,

Mgrtf "tlmw 'tiMt i£ 'i^giiotot oa@s' is ©aae Qf "bMet

M#©« fli@ pi^sent olj.ssffwi'fii.QSai ii3ciieal5®4 %M

iramall©# 0&:^ m^ #yotlit wMsfe mm sai^fflu© ai^ -

aia at i;li# tli©^ mm saseoptlfel® ©Iso

m 'Wm tlits a^%©B' with %m- mMU.m

Moto eii,i s»^ga!aa®i<«i iWW) mi BalalSKLateaa ®»a

ifiSi) ttet plsata

ttsiiitsa in-' $4 e©i2sl.isfia,li.© •soljti'feli

la iJte aetaims?

lusvo #feiae4 tile- mi&xm in ijlaat

.a£fst#«l siai rnla© in sim plssit® tof^Qtea

yjrnmmmm Asmm (ts§?> ©tia siii (wm)

'Mir# .0,m mp^-^ %Mm '%fim ^ &£ ^mbw

in, fl3® hmt iGtkom& fai3.#il to hmt ' '

piiiSiflitg^ &mm ofesewatiefiB in

niMi fm 'mmttM ^ tte pssBwent miM^lrn c^m*.
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pmm&t atniy iimt Mm of 2?iet

ly su&m'mm mmed a immum 4fi. tM mimX

•glieni^Mis l0V©i is il# va;fc^©ti@ii. via»».

aii-t ©jse.optloii t«i tisis waa i^:

•tSiS' e# tlie sflwjse total pbeBoMsss
\

Mtal wm to fc© i0©»aaiia to to 4.sfii^ti-^»

la tlM' ^se ckS sLoe-toaast aiseag®, J«i|ra?ihaBteai!i Jfair

MfBmim. &mmi&m4 -fete t©tal ^teaoM# Xm9% in

Mm mltivai?#- usetna, ^Ma© liiglil^' suastoptitiJ®

a in Ite

lafei? 0m.aew &£ ^ise^ae dgTelofseHi.'

tSfiiiolAe m^ their ...oseiiasses to© Wm

imB& ft tee- asji^te^a i4?i^ tiw ®g0iiftali»8a of

t#; tiiilx ac@-£is^£s1si-eii tli#

C!-i©laa; usa lOT) • %% i® mi)mt^€ tlm% pimmMm

aita tl»A# G^4ia1sl,^m prodsiets um to p.attia#©®

fia<|-^al:iilmiWJ#: •f9SSl faatos aisS 194Sai, ''imlymmg liifl

asiKililf i$^}m <5b8«-.wl4o!iB -iii tte pmsmt afeif •

#!,» 'islMHi# tl«i'3^uei aaa^eptlfel© irii^i®% Wrn^^Mhm^ (m-'-

'mmswM $M %o vaileiscO. mmtlm ttesorilsftfi ©^M«s?)

te-|jsi'iSit M ^»ia0tl« in tie- ieirea ©f ,

M Whmmm tte ©t?'»r'^erl^Mes feetsd^ Jafa#:
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wMch sliCMed « g0»©i?aX ifseireas^. i,» toMX

fssa-tlAt.si im t& XutrntLonp^ m& &mmpMM&- oasi "t#

VM 4liJ€?sis#» ilie mU ef Im^mm. &t fotel to

©|)ss0.ev®a iR Iftie otmi^ wis® iis tls©

:pe^ ©e»« iaeiffiiiaQ wi? ©«at»ol) in

^i}©'0^<l8ii 03% |s©^ ii©»t ii®#aai0-

Slila-. cigsift- Mimm& ttet Xb mm #se

mmam ^sm a ,glwlto wae w

gtifia ifJ74) that tim. I^sa

m plmnoMm M& w feiagt Mm&m* "SM^s »f W

2^0£ia#» fo© the l^ss quaBtitjf-®f "tetaX phi^aoM&B Sa :

mwlsiwm rnmsmd is p^B.&mt ^ r

/In- IM® wW^M ohmw&Mms mm mM'm ©lieatli i'dt •

in flgiit S3^' 3sesalts mvmM^ tot Mv&Xb •&£ niU^om'^

(-ah&w ®-' Mg/^) mH XcM@s? iBveM potaBh 4^ Ug/im)
mm tmnd t© esaa® » .&i tim.

&im&m $^i'0^eoMw ©f cwpplag aQas-»« mBimot .

clal@. ^ s?iaBtog» ciela|©a pJaating mpw wastes tsm 1|I» :

MtM asst ©sesiens, i^ia© mmM m \

"lbs lR©i4€i«0@ of il^ tttigaaiie & 1) *

alaii-found t@ "^wsf in- tii© mBStim'm thlB .

aiiiiiiiis m tim tn m®' mmmmim& m.m it vm' tmm§.
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lliaf It# levlshiisi shoiml ttstssfeR-.tlf feaa -inollteaii#

bf fH© mmMM- BUrnrm m^mm

0m»m im$>d0nmm Bi& Qmimmtlm p®i^ommm of's msii.i?,

#f mlturm pxms,^i^$ mw/vaMsitim

M&M QmMMm0 mwmW eai.Mf., G«iflS54^ Oal.aS^^t mA

mm '«© aistmoe C6i-^®sse inte b®lew m

mmmm am) m §uS.aS3l'2*t i?^.0ories tlia m^irja

iBies C24*T?t) •- AppM^mitlas ©f iS;ifj?o^fi •

tittli. slmt s^letw- 'ni-U'^^n ani itiMMWa sIsp»€

ft oo^eiati^ ^lam&& iftfitoae* M©e® mM

iin4 €it^S9m as'ea

iMitoee caE' di^afts#- isls^-fsto-a^sa upp^totios.

ilTOi^s^oa -stiow®'^ thmt of tim Ji#rljioia«

t!i@ mtm of 1.«S Isg a«i/lm ©w 6fli d&f of.

tJ^^llstttliig cstoli mtBiestea <Hsea«@ ineidsfsio®.*

Mm^ aiid iamr (1905) a'R»@s?«a ttet saseepliMMtf @f'

Sim w&m%»- i» le^ES. immming

o-v#-L» file raag® #f io •'it.20© Sijsilasaj

jiup iii .|«|?ia 'CiSiP'') raf©n®i timt wesaiv# w. 4®fl.©t«sat

©•©Biili.^fis fairoui^i siieatli mt 4%mmm tliejf mm

M' ©pa»®i©B tteli « ^ppj?<jpj^,s^-- Mtoeefi Efl .f©^'tiaj.,j^i^

#!iee^l2 %M iHM.i^sie©: of tlia iis?eas©.» M«aa«0^ iiSl3) liaa

a gteiteJ? iii-slteatli Ml^it ^mme of
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Mm Mg. |}Qii5f©i tlmt of mlmmh mt#it fliaess®

la o'li©Ql^a hf j?ea.K0ing 1m&% ef nitj@o^a» Siiailmr

MiV© W0n Hf 3i#®

iS Koaalis C1970) «a0© ot simatis flight
ai-seas^s. M-3.108* the j?©2@ of l34##r tees ©f potash in,

sitlliilaisg Bteath .3^1? 4s$i4@M@ f^n is&m i?#postei %s

aai Iidi^ (1986)« %p© ©f tmm

•"fesis Mssnaae^-"b^ €I^r and 91m Ct970), C1973)

I'fs.gjaEiacjIsaS, CfSW)' i.a tt^- m&^ of iiaeag© &£. •

U2.a0 m§ 9mmam^ (19?*?) in i^a@ of ieaf -

a©^ spotf slieatli W.l^t &Qt

Qiktt*) dim'^m& M xIq#*

Aalsi St gl*C19f4) 3?epoarfe'<| timt tlie ^.ath'»oii laai^Boa

i#as lii|§lmt .cIsMsg mW. sea^jea to maim s^silairif

C^^si) s^aii. ku^ isisiafsas#

©f uliea'lls mt MmmmB on dropa salMaiie to August

SBfi li# Ilia# p&mw^ mt tfmt ©ticiaa^a wt» .oslf

f01? p3.imte.tl eiu^:iig tii^ sx^&wb B»8a<»» Tm oUasi^sMongi-

aaS« is %fm jjj.%Q©,rit atudf shwei ilmt ^Isnitag IS Mm

ttmn |>lttati?si tie® ia tootts %lm '©isrif aui bM

#i?C5pi3 dwM aiplmis® Wm iael.i3i5aa aMa-lli mt difieasif#-

AaotSai? stsiasr £zm Kei?ali^ and Kair.p 1986) •
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m nt alieatfe itJoidetie©

im ma ^mpp

aat li^a^ateai (19?§) tmaA tftat th©

4iu^;«# igm, nm^ to tM' m.mm.^4

^illt «^itlaa rn^m Isnst mamptl'^XUtfm .

I fill faife'Ct9t6)t. Patts. m€ tmimymrnm' ana

Silf, HSlil life® i?©p«?t©i mmtima

.gfiiftlis a?t

#f' -iili^; |)«#se:i}ti s^© iweat|©d flmt

#^t »9 tmmm®- mkiety*

in 34.fha-

i^tsni. 'fmrnmUMB m& ais© la u€m ©f ftoi

@"»xfei'sss iiM: •eaX«4'**4# ial*19§4«' aul»i90T ©ad

M.frgi|St' mm*

'iiiii ©f sl0# 'i^eXmm mltm^n ma iii3i4Mtc»

til iteltes fi» hnif© 1^

«<s Sal^teslmsffl"-aiti fail?'CliSfi).. fliijtfegtf

I#|ail IfSii) m€ Q&mm W$f^ &tm ©iggpetei. tMit tte upplise.-'

ii', nrn^Mn' til usikes iite mmm -pmnm mW m la@i4

gsil: 0&3li ' teeiitiiM ©f olisa-lli Might aiatas®#^

©o»#ast0d MSiSig'mCTtti' sa'to lilie
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'sotm ef feg/lis witli mmm% cloae of ,mr^

fli© fisaiags al-Qo' slicM@fi timt u-^pMrntlm

mm tje^aiied m€ (0^^m emts^ mm to

tiMtfeigs''tfe#'iaeMeiica ateatji saf &lmmm in fieM#

• fit© of l»^M©iiea in iaiiiimi.sisig tijs 4aoia©aa@ of,

,ititt{^-4 iigi«,^e- of sto lm¥© ty mM.m& wmm&m-*

M n liat is m t&lMms &p^MmtlQn q£ mMm

iB08tlii»^> m% Z iig.a.i/lisj eoHtecftltt ,aisam ^iigfet

sni ^ Mm 'immrnm tiaO)». StelmnaB

m^ fia-1^ 11980) syspQ^lea that llatn.si ma lii#i:ly iaMMlorf

t<5 #5© gi^tli €jf .i:M^Q0tQaia giolcjiiA .tte slieaMi

4i 'lalail e^4asi©^4 hy K&m^ti iigeicalt-ta^

at 4ctooi? ma M<3ii®6spi;i m^lng 1®81«19Q2 m tlie

tmsima jitifbiiaiaess^ m 't\m <sm%m% of ulieat^ bllgh.t

Ai@«^sS $M Afwalsa thm 1#0 feg a»i/ha as^'

t»S, '% Bsa-"fesGsi -,, i.?^ kg rnmi/lm mm ift

-tlie- iiteitoofj' eadi' s@¥©rity -Qt ©.lieath "feaiglat

|,l?a4,^'^ ^«. #86) • Salsiila^-• CliS4) fieifi t^iaX

iM% 1.5 ®s4 1«75-l:fa»t/lm,, Bsiitasea •

•mt4m^ Isg ci«i/lm afa-a S®stM-ooa,A a$ 'I®? l€g a»l/!ia

6sff«c^X've ip QhBQl^ng ^ss sheath flight iaai^ps©
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•effect af plant

WliW@4 l3f imti m'mt Ctf?^) als©- by Alt^ats

(1977) ••• $m (1978) tiat

spf^X&saifes itf gisR moMM iteimisMimmm^ ,my.Em^

SmMi-.€0 tim!a.£:^m Mqb. pUnt&m , , '

aJi>0 i0^mnt olss^mtioiaa ^Ibo Mhm^& %fM% ai^iHeatioa ©f

6lii 4»f tesspl^is-liiig oouX€'

fsSS4fii.3@- lilt' a?ot>s©tfteBit€i#. '£Mm 'fes fia© t© t!j«

Mm^rnQMrn. of, t,lm InktksH ia^aSm m^ by "Hi®

^ ¥m^ hmim in mi ^ aliasing tm

ifeU «jf tM Iali&mtoiW'©val.^t4« fu-at^aicl®# •

fjliLttftti timt t^iia {le^tb ©f tfe® ig

IsteMtea 300 tSO pi®

felt p$m wfe®s5. hy %iw %miMom& .tm&'»

M% 500'ppiy l^Orprm anA"

W^S 'ptm. mm': »'^l'^ to cc®p2,et©If SsMtJi-l tB® :9f 'tlii

IfiQ'lutiiS $^#Sg, a.rt4 -SJs®- effeot'.of;Ss¥istiii- M «lie{ikiBg
•.|̂ «?tli of •;iM»^,fUii3# 4a im^- ^en rsp©3?^4

Uy m^hQB i®a §s<i Kit»^ Ci^Tg) mM

gisi C1OT)> ^ ^>?ii$n}-t .

iMii' fisii mm& ,»i»ii asa

SlfigS llfSf) and to© r4-fi0, pointed mt

M® ©f is olae^Mue' %M ftingtis ii>c?^!y^o -
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fM (©aeli at SO

i»i fSi' im is® i» fnlsSMmag "11#

flMSflli #f 4ssls%» .©»• ©«^siag CfaXUxIs 06i.M^«is«

"I!® 2att»r »a8 f sape^i®!?- ttm

tSigl-a^#^, i| aai lilsirfei?®? at
IS li§ Pm mm affects.'?® a0

m fp' asi 1'00§ pym m^m% tte igeaa-l©*. % •

St wm 'smmtlf £xm S'a4i timl?. SsXisdi^

mirlsau al2ito^ C®^ts at t® sredw®

l,fi#iiiii© es m%% m m%ms^ 'uliearo rnmmm ff

^00. tn flw' imUBifmmmt. 19^) •,

•wm mm^ o£ tieii «al. staitotti %h&% m&iom.-

m sis»a^'

flis cBsieaei© lute was noticed its p2.#ts wiiieh

^•£i-9ii?^-.a m0Mm mmvm aloss®

w$M% api pm mn% xmmm^

m Mm m. tm q^%». «a m& imm& m

fli© wlies® a.it»og©ii ma BppM%&. aa

•iSiX|?lia%» wmn.tM teatntiitt: wmm nmm^m is tli© fmtJ

^ €!« w ia aaa %mt as folte,. •

ts- y?iMi 0os®ee.,- mlph&m

^JU&M tt: 3©ast Aisetts© ininx wt®-
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39

mhmM^*- ' iM® teatssii#

itltiisil® mfea© aiiiiBiiea tin %& eeoicisie %Bm%

witimjf til® um WiAm rnhmml tim't tli# ©f

MMsm^0S aiiil 1*^ at-lhei, of' 0^|>pliI,i3fl.u@ses tte.

'$M0Smm'«i ty.. of tte' iinaase« -

Ifefii® «iii mMm C1W5) that

attic®# 4@|.jaai m@e©. aa tl® ftAia of' ai^^epii tM tm.

SiiMi'l •«sf ul'^^ips aM tgitifsi C1974-)
#!# ipsf iB e^ep hme jjoiaiei

m& #f giee- iiiasa# ts tMs- .toatixi tlmt "fei^s feMst

tiiSCe,^' tfm iurmm^- M U-S^si«nfli$ M &mim%m0* mktm.0-^§.

Wh&MW writii fMa Ma®.,-

|ii#% •in mm M tsmt •# - mrnxmrn

lattiftpn fsnrsiiaaBcl di®©as® aiici lattespa m^p^s'pii
ft^ M a%ii^ it ms fmm tm%

a!ies"|li: sot #.3©a8a eowlcl l© iBl.iiiftS.^a ^owsiiclem'^If

Isf Mm 0 mmmlm :ip2;il^tt m i0Um 0pmy iw tm

%m$ 'giilt %Mn til® 'f02|ai? at ^»3^l.ng

rnmm ®li® pisaiiifei©. mmm fm IMd mf M -

Wm Qi^st 0ff©c?t of i«ii0- t?© til# piths^s •

fssi -ll® aim^-iisB swlpMIe applied m foiiar-# its

•m^: avaUabl®- sm pitent siyiJfas© ia

asi3.% .i©m sot "fee- ta'^s W. -tim p-stfeog^s •
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w£im% mmilm

$n &£ &£ mm* W

immMiMg ttie aaff§Bi«is o£ m30'mM.ei3, @i^i3?csBE©»t

fifpp fliitilg* imm ulaii i&WM %b® $Oii«

es®6&i& 4» Pli:iaagitetgieMm

"lilt BiisiM® ^sesi®® iM€m ^im ia "lli®'

pifCiiiif fitiiif is |i.©fe wM@li «pii© saisa^ aiea©

l.i wai fmiad aaesea^e witli 'feo'lh md mt£m- •

©te3@.s^ati«ai sta.«f

.msM ^ l^ei? ts#8s wma ff©eoi?^i f©^ tin mtMi'tiM

q&M'MMm ®sifi»i«as sulfliste^f lite w®@ fs^ai^iet

f0^' tl:©- gilpiBles wifli iii?aii,« fi®' peseiilaS^ i^asois. fo3?

mM tljs fcj^do-#ffedt flf amoete siiltliat© aa- . • • '

mmmm% Mw @kaiai.«ie4 tte
|a#ti<ssw w!»3^^ W

iiXefig w&fli imm Mm s^m%w<^ 'tof %tm.

#tt»3S"|5li^«X©##©| ©teiipa toaglif i^«it Isr •«»

•|i» I5©s% • • ' .

In s 0tt;iif mn^^.imi, nmmmm 'it, ai#- iWW}^

sssoctfiiagfel sitid ^§ite fssci# ^ -filtS'di.^li as

gp'sif^ m Mise# ttet tb® mm of tssaseiffamtidiJ- ©f
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.tat#, W, w«®,

^Ifi# ^i- f«» _l»f ^1. •

i#tii ^ imm0k M» a^s mmm

ite% m .An^ii ^b# iitlia* «ifts

»if t» "fit *##»• t©t 'tlii ^iiii a-Atu mm m

-§mm m <# Ii©*i ia f^»at

•.ilgti" -ilMlftiif »|* a ipf' •

•IsffiM ii ^aia -^sM ttt M foliat aps>is.€»iiiii: # _

ili»' -iiti^pttg iifi?# -M tit# Bflt* ; »ii%i an-i^ _ ' •

fi«i^ ft|®l «l«i .iftiias. «f-.aifcegia.^ms -

»#it i||^^'•:« «»€ "^i:li _•'•
m yXnlA^;; ffe®, W • /

iti#}^-i fos m© ^mmrnrnm &mm*

ill®

^t»;^l§ |iii» - m m$ mmrnm ti^ m

" f8ie%»»^ mlmmlm W&: #i»tlii^ tiiai.Qt^i&i wifM

^a||l^fsl4ss"#f iM 'tia^ is«i-f^s€.#i .

;p:f^ii^f Si'|^4» te ii#Mtmi Afe tsts^assta'•

m soui^ao wm» m& mm^m&B^ tmm

m^mmg #f » iitt
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&m mpi^ ciif# ©at tm ettimm ^
sBd i3i<ji?©. aiifx4Q.ptf, M

aiisl' tlisf tmi& tM ilie

m^Mx^mX^ satii tii# $'&2Am &i cmc& •
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mUM i» m vh&m •

m& ^ia^!s»»« mm- ,«si\ i^iim\ msm" ^

mMmrng &mm rnm-mM ^ •

til# msiiM Bimn yi^M ^8@« ~\



REFERENCES



V"# iWf3)* ^.erm^Mn^m o&smB mmm»- Bhmiih •
. m% ri3

ii@4aps^laa# $• arid
a«C19Bf). ms^m m£ dim iitopE

f@^Ms©j?8 m st#gi homs^ mn€ &hmth mt ImM&tim.
lai 183 Mm |i©Mw lsS&M« IS

4tt©ii M# Clt4S)'« Clljenge® ia %hQ mtsMSAm of wteat 'toves,
iM&mm i»£©@ti.eii w&tli pm&Bsg mi%^»
M*. £®- IS*' S®

AltoSf #.«;• ma ©•s*cif??):.«: m irnsU^Mrn 'm
pim% ^Sneaats.- aait,. i^«. ^s 36l«»S85#,

iMl®:# t#5:#|ISf6 # IJM^© @f f©
©Ijeatli i?ot ©f

•IMliij •ftSI'i Is)#. r»te».aai?«l of Biwaaas ©f

slasm^ B«».« lais Mi,. ^#a.Cl9T4)» oeearaaw £a
Ils^Sa of ateatli j?©*! of -^ea saiis®a toy
AO^^yltiidKltam#-11* itetg* 1^0"^®.

A®0»|s^a-3 If962)« BtaAimm m islant Qisease©* g£ag£»
Mffi* 1^*' !• tlS-i9S« '' "

^&sc®|53»s- CfSaa)#- I>mlmm of g^^otoss Beeeimena^tioaa^
SMmia I^gSeiitmm

4\»6ap3tae (IfS| ») • ' iiessa^ls il©p©«t Cl982-*85) K©j?ala
4ig^Qalt!i3?al. FP»548#

M^ipsena 14:985 Ooisfia^aa-Scssjr tidaSa- m tlia ©f
sliemtli- mt ^iasa:^©: of a^©© *

t» mWi:}» StiSl#® m tli© ©asasgtlMMl^ «f aMeeM

••iM-fHt* ISgSEESMS-*' aO0*- iBE*' 10|»106a

4t'fe%li«fi.,i.. ®!i€ imgfet: stotis m% ©f In
limtmimm ot>46) ^ igt*. grag. glaat

- ilgF%ePWr^ ••



\

\

ii

'M slteatli m% ^immm ^ siee ©aqsefi %•
h, M«3e«.|Jig*)- apsist.

isuMumi remttg-rn

SaliilltlisM^ait.B*'-^i K«il4l9aS)% eciatifol ^ '
elsesi-tli a?0f iiaeas© of ia Ke«^2.^^-

^ 1^- ®»« li? 13-130* ,

SaisiJstsilfflaa^. B». fiu^S imi?- tim pm%
•s'te- pMutu i3ir •

•' •atelh m% imiimsMnibsim mirmB Bm>*

•' -6^. aa.'S.»'S!^W^3^-'
lliat2srlfM«» B». .of ®IK

felt appMsati^i of
is w ^aapa#« «t-®liea"ilj ^24^^ ^i.
41C3©IAS©S M^mrn- Mmz'sx'Qt ftf

• g^tfuitlcai. isi ^|s»41
in ^j© $min& af '^e •

\ •iisn^isa'^^1?
'liSiiig4tet'-#J:¥iBi'IfSS#

lil.a««-aSt S.v mmUm m
• Mm iC€)i- 15*

' toe 4a «i«i® •ftfl'eefei Isf cite&tis mih' •
&• Me* .JiaiM*

'^a^^oatiois- ©# hes'MQ.i^s th^ ^©uifli^-
0^mi^lm m& gMmtk nf paap^tm^ia
usasing spot ©f gsWl^

m ili©e alisatli wot iisena®#-

, |C4M ^3-^4. •. , ,
CH^Qa 'Sfeiiies oa sl^afli iedt M slm pla^t#

" ' ".s»^ Ami&.0 MmrnSmm. gs m^QZ*



-;V-

a-,#:CJwCf9SI). Scales mt #t© mhrnth mt cliaeas® and
• mMMm %& tliQ ^ Mm pMntm*

''> iBI»' BIB* Ca©) s

:«»€ ilat,t ci.:Sj*CtS7€J)« iitiitoa' oa t!» M
to «i8®- cllagas#.

i« SSSB*' 62*^1#

ftoig 0.e:S# liia mmg^ ci#ii*Cl9ff)« ite eal^M@ii
a.!ia of sfiOT- ptoBt#

i* 4SSb* SS» !
•OBieiai q.»ti aafi Wmma§ WSmii^B2}m. iile@-

mMH&m to #5B sua00p'llbS;li.% to elaatls ^©t»
£• dMiia g;iC2) l; i§5«»l6t#

CMwpiaQy#: iU| lair,. M#0. Heaoiit I'ltii. (i9f7)* Qmp&mtlim
• &iMm&f of f»#a4i@s ia "sMatIs sot Qmtm^*

pr©s©n'^cl OB iim §ol^n MM$0-0 ss^poalm m Mm
S^Qmmk ifattoa-i, 'mttsrnM,* ^pesa,
SQQ^EJljea? tOT, AQSiiml%U'£^ mim^^
fli4 41'«42»

Satteif Isll# SBtlmteMtlmt. iUI#Cl9|i)»' tl@-seiitt©ti©ii. 'too:imvi€KaS'
Aex*ea?/liaigitam the gheaitii m%

Mlaa ||| -^91 •

Psjm'ijs. iiife ani lf«H«Cl96B)ft Saa$ ipfeefi® obaiif&B %n tlje:
©onlie^t of liiM-ipot iaf©@'t®a

• gisytoimtli*. g|s 221#
mmUf. A« ma mmiy* K,B#(tS83)* M&j©f of

ef Hita'OgeOt |>h0ij|ili©aie ©»a |)©taii!3l.!iii ^alte m. i3M$
BQmmmm in Mm* 3g» gCl) ®

j# ft## S*.f atsa
aaith# k mtU^ te the

Qi Wmmm: itm^m

% S*ii», Sgm©li00^ &ai a«il3,f
«# ©oasfeeHing metlioas tm slasath 3^ot »@®istaiiee ^
mm-* gi» M£» 2 5 908-911•



$M&WA -mt m Mmm p^M ©Q®|)0!SfMtfji», |^^a»H.£.|(g)ii4»

isttesgfti# sBi MM ^ pteii.®l|e csisp«iii© of
iiattieaat'J»i2 ,"ili^plJiBt tUasas^ sx5sl.3teitss#

fsstg, % mm mmUmmm». i3.i»Ci,f?fJ» to iaeatiti- .®f
= " ^ si®i,la2? fuMgag'

mmmg §i»am ..gamlte'gs-

'§^m0:§ ('0Bfh of (waesteits m tl® omtmt,
• ^ • m slmatli: isXigW: of xri^. l!<,S0*(A.g^> ttesl-s, iarala

Mml&u ef iof ©ffia<®iagia3iisil..i §|s 425-'427

Iliiifsi I# ia;i ^to.i of ®f§siai0 aisenteam^
asi ®©i3. «@s0ti« «. pMm iise^ses •
.^I-Bi5i©a Mptmir -mml rnmprnX ^ "

^iwiQiy^x» •aoe.*,: 3^1> i^E*» ^^1©0»tCi6,^

S* Mto.s»itogilg|i Mlaa^aAgQlala:: g|i 1SJ1wt2t1.#^

Hiliiiig a»f Miiiig,^ w.ii, m&
4t2^lies ©a.-tlis «f slae I.* iisso*
tsluMQn of ©iisi^tli ^01; ^eraoylinii^taa 03???aae
Mniiif. viitii at©:s^l© 'Plaiir

' -m'm^ |gCl) ^

ftst iUB#Ci9f4^«' Sita©^ iom awi ptot
mm^ mrntmrntiadlm |gi •I5g^l65»

lasM* iE0©aa® «|©'g'ai©ps«ati''.iili®fesa- .ia;t@ttai% Mid
sa^'ooh^amtQ toals in Isesa planta.



.8^3,,nM of m ri0®».... •
£*• ^ '22f-*22S*,

.^agsQDdto'i B'^Mim- m thB 0mimoX of ,a}^atJi IjMgti-fe
' • .• '"ef .tsMraS).

S«.W#C^ig*) fli,?ssi0si"1$W^grieam2^X
wM*- ' • '

tfafsciiiaiii4» Stot-diseas© csf
llc30tei&'Sli£;g|.3-ai^tM-Scj'Gslpsii Cftllve»ijl% ©f

Mid BMbmm'̂ mWrn fp*1?4-lS#

Esagj, liii Mftaiit 0^S«,Cl9ai)« • Sffea^'iret iU '•
•• i«iiifi» §m^ t-8.. •'•'•••

naaaiiaa-f. S# Clf» ' @te®ieaX ^t mt ts^ea^ @f
•'• m)i y

m'Un^. #♦. m& Haiseig I..(t^75)i^ lute&^^pn. hem&m h&smnMm
m&-pMm M^MWB jfgS' 14!5*14^#

tm tm 9f SQlaai em^m •
fifia|ji-i:a .!@ff @f aassH^^^lli^^aiag -mMsmm' }* "<

S#i1¥70|t _l-uI'Msiulas^te hM0%% &i- ^$,m' '̂ X&Ms
iina'Its .SISS»' 1S«»16*;

i^||#i|«i.-|<S| I 14«'

t*.psa ilaia?p S*^».C19BG)..' myi^ ©ffeQl of cseiflaSa
^•imiii7g0stioia©0 Ci4)s.

5.Q*51.n, ,

mrioiss on #i©
€eaibi?©i •©tes'lli '"biiah^
CMi^oatosla saoiaai ^alm) m xie©. H-«So.»CAg#)

' ilBiwesalSj, ppnlOS#- •

MB;^. t»f *CfSfS).»/ Jsaca i31a©, ¥as:4©tai iiai-wwemnt foi? '
diseases ana iPseet® ^sistans©#

£» Aetste* qtiina ll«i« |g|s 86*95•



Ifi

'morn 'rnmmp. mm 'ismto® m mArn&mim
"" "•' •" .felIgM 'tg nmmMrnm*: |? .Ill--#®#;

'm^mmm» s^K«Ctste}» wmMs: m
• '€^4 sSer© '

'SteB£< S* ^'^^^*-'''
m&m» iul# ie"iliw^-3eCio.(l»-)»: •stissstii mt mm&mm m '

l#tei, S«.-iai ' 'ittM a^s- ^ t«i mkmM
•• •••. , ^ stsisiiit' # mumBpM .M£m

• ,ii#?gi€M« ilil^ £♦

lohaa,^ a# afci-ii^!32ms«i£^, a#&«Ct98l).* aieatij .x*q% q| a
gmsa«''feQS3!e-iisiaaas* • A^» ^SSl*- •

AKiMfio^i i€-«Ki* ^6 aJ®e^©re a*e;# ^ii©t
"• m fmU-ltmm m tlw M mptaiss hij4.«

tM ,of ia mm
.- •• C1) I-

iM0.mnm0-:^'m .s^Moa ^^liiast alitaHs
20l*»a90#'

€tf ii;#ji5#C46») tiMiiSf,

laiMji. s«,|:lf|€4* •••laeMoriccj g& sm&th m% » ^0 ^ poteatMl.
aas3lsa3iiafi'» |it)'S 19*.

; fia6te¥aii-lc.ir/lcavC t9ll€>» f^feet of l»^iol.ie»:i.«
, ijli® itiel&nse .stesafis t5l.i.ght of i^icss*..

fmpta? ia %M m^Msm ii#M mt
s«Sfeiuiji«- issa©^ um.

•&£ 3mi0t^ M PXeait Batliii.egi'*
saii^^ luCI*, «sf £i©i*

" ^ • •£* tOp«10€«



, T'

I

\

\

CiflSI*. (19837mxmM&imk aftenmto ©s ofls oS th©
of i"l.e© gm^^^olHEg Esm^HS-#,

' & mfeo3.*'g|s-289»g93» ' • .
®m». ta to Qmr%m. •©£ iii!ai3.aail o» SMsS aad

iistaoss of aey* ® 3

©UfSdiwCBfg)* -Ittee fligeaeaa QteMW^alth
• Mm*,

ta#r4-o.is§. C}#»«|1$56)# Msaaseti m^ p#8^ ©f ifl ^apaB<»
Cialloote on 1, aQ»2^#

8*|i9?t}» ana
"IFS imi^as^li ffo« I i, |)p«gtB»

f« sii'€'Biasai,- £?%if«,CB^4)#
:• ••• •M iitetli mt B.mmm ©€ «siie©a hw

tmf&M-t. iimmsiil^.. Arni^&m '

giidaalf mi. iHs^'es, b*C-19©I).
m M^^iiao'to© with aseaietaii®©. ©f Mm

••\m^'^immi''to nimBMi mi M.^mm*
, IS-

IIS4gii3®1jiM«;#¥#i siafi' Sffe©1s <sf eertaii
• fai#©ia»p m.. to:.tm mum atii sug^spato

• %m^m gm^gr39^39%-
laiim* ^jdm cja^it-SSa^ (1080) >«- ifetiitli m% !.»

' ' V«m tail#.--|Cl^

2C4)t
mm siis## bm^b m ^hsa® mt of

• \ ; : SlieEd^a.'UStatE^lS# 1§C3) i Zp'UB.^

ila0$4Jm% ¥»S.C191^0)»
•' ©f f©a4tt^ rs e-3ll a^Si^tlciS' isf sitogga

' 4^ fi&M M mmm^ ^bMw»
A*- BBM 1^ m^9^- ^



\
\
\

\

®i mMt^rnt irngmimB m tte Qmtml ®f m^^th

tellaa. £•

mmw» fifit a.ci9fi>» i»fla®Be© ©f po^slna •
ani" Mm»m ©a pl»a«3..|

g©aA2A 0«?"6obfimtta mi mAm ,scia 0o»t@at9 M
mm ^ftim. ipMm £* p IS#

mmm^ u.^4mm) * Msm^^ IS« m^m&»
# &*im2)m mm^prnm mrn^emit ?!»#♦&.

* _ Qmu a&ft* |1^» I«aa

mammm liffs). mnm% mmmmm, ^mm
Mm ^ eaiMf!«*#«• wrnm^mmrn |p|? 5§»

"' * ^umi ©f £i«@ m mm0»m»h* gc^>« <2*

iMiateSf. ftotept i» asfet it*0«Cwf4)#. stteatu
^rnOMmmi^ m». mm.*

tttt ii»fa«

* »f 2fi»

iis»si». IIt a:69*SfI»

i»iite# a# ©«ji sai#ClW4)» BM^^sleai ttfggirtt
t^9 ^ Mot pim% mm»&. H*
•t2a-S23* •

$mm^m i#ci»)» tt0M l©»a W
"• |*I*I»i» g '̂al« 4«

S* ClfSI)*- sissims. ia^itoee of fUrnm^wm in

^ ' •''I© steatli ^ kiyi^gSaiiiteitai.
• SS*'



l3l

M 0i©:aiiiig ©a«il w emmmmmmBm jamaiaM-- mi?*

» l»Ci!3S|«- Mskmm &£ m&kmmm tu feisat. & jm ii..« -
BMst mrnam* g£me iiTO, e|
33£il.to6:Ee', fm^lm^^.

S'̂ , aB4 W#i,Cl-t59)» Sl^. pBtiiQai^ &mmtitmn^ ©f
l?.^aiu«-. S-# ill© cw^lsrai# #f
fiitaciil# ©.®stita©«"&« g* -asi*-. geoa 4gg|̂ » ,^i

«- »i#s:. S» Slut! iimci^g. fwClfPi). Stu#®g m tim 0ii«tls mt of-^^:-
(^j®a#.'Saw# Slat.^T1W^166» '̂ •

m&. M-^liaaisWy '^f diseases
• m$Mimm ^ pia«is« ;4SB*SE^* |s29f«»ia4«

-I* a»d Wen., F.s«Cl9iiO)« PiiyQiea^oiim '̂ staii©©-- ee »UQUm
Qt tM ecf wim •

• H* |gCi) I ST-Sa...

fe^a^ut M|©Bp Km* aui mmmt m^*iim).
• ^ in jjlmt (timsim arnwoZm |(4)s t:B»

M0m38M:^mMg ^wf i# saa
.i:iftilislo?iafciian.^ J#C1904)# sle© ^hSmb t^m

, get) 4 Itft.

aiSil .iialiwsBje tteiaiesl
<2,3©£iig«; mBlmtmm iM pMn^m
iM.* MMM |-5

^ 3?aais@o Boiil©%-Cl»#., ll.4«Cl9iS3*
l^fiagiaia® i^st 01 m& toping ©ff of
a^'iiw mu.m& a-Qlr^l i^iai#

^aS&M* ¥P^P*' 1Z1&BS»' BQaSI^Hr^ |T toSto.
. i!»Ai.;ii9§5),«. ,A ,|sisaiatt93.^ •festifsgsoii

.fp»gis4t®! m tBBt

^ I>«B* C19«0).- :qh slm mim^ih mt*U '
' Iratlsdgaaioit^ of ^1j© mul tte faotors affeeting

,- ,-^.. til# ts mm mvMTMm^mlm.-3inMa tgCDa l*S.»

V' • * c^i^#nsl aQt tajen-i.



APPENDICES

U'



[>

-.^.

-ST'

'•r

m^mlMm #f p&Mt^ ap»
stSiM • • • •

as§ i52i.a®i
petat©

mtwr

m •§.

2^'g
.m 'g

100® m

flm^mt Bmr&& of laBimtOTf
«,3§e»#1^3 ia PlMUt ,
3?s&tli62.®gyi, s©ai?0® feeofe
^mrnktUi^ &t tlii m&l0m

56^368/

COLi „ -

. >«• -r



/

n -

m ®d»timous m4 mmM$n§ m' mlm&M
mt iiQGm^ iis©iita«

Il0\is:?i •i»3* m f

tm^ a iSi,cwps*
mm^rnm^ m6^0m' If msm 2.9730*

II n umim -1't*42tl*

t • , 15t.#i2 a li.srass*

Iff. m4.mm 4 ' m^m 1»2g45

1 ; 1 • 10«4f0J 1

m 0..865t a Q-mm 1

m W.,6SS8 t ' 5a,.«4f4 1.8248

tm • • • m»sm 4 56.2490 i.ms?

torn I f4 1.3W

|^ocsl0S ®#^.304t^99 19*^1S5 • #

i s^fe%siinat

mwrnm 2#ii»i.

Hoi Qi^itiGaaS

# .Sl|pifi®iait »t tiT© pijs? oemt 3is¥@l. of
0lp4f4«as#e*



tm

' - of wiaae#

iro- QptSmm p3?&aa_is'̂ :oii' iiaai:3f
aiii sfe&tls

iofc i,m%^.nm-

Ur#^ iBtipi^aiMai

.wigii

mm-i

$9mm • -S'. •6595^.54.14 • 10S.4S99

3mw$m IS 1

•s 1?: V- - -m^mA •• •5 • ^"1.8936
.» ; • •t • • -121

t .... • I- - wS^m •i

msm

- w»m4

1' '
. f

f3*0m, .1 . .
't

#.48SS -•' ' 1' s»4sia fm0
w i ii*mm ^i

m 0-»1454. f ,©•1454 1

m ' m2*mm f4*mf • 1-

w • i 1

m f - .^1

m . f- '• 0^<i§a- • 1'

m • i-.wsi f 1

m • 4i»a5l.g • 1 ••• '1'

m •. 1 40»SS^ • 1-

:» 15.0^^ • .1 - i

m- • ••e«490f t 2*4^

mm . - B»m4 ,1 S#-42|6 1

gm0m- X--
m0&moM§ 5@

155' • 'mmn

* iii.0i$j|ii4at at f3^ fmr Q&m Jm&l aigaifiejma#.



. , immsm w • •

M pirsirtiiairCP).® •pM£mm% ^

isait9ii»

jlljWilj-TJ'il I'

Mmmm S«3» if-

•sems® ' 1 • 12.9m*

3- 5C#«ia48 •6»9im^

1 1 4Wa0ft'

t Wiomm 1 itia#W5 21 •3006*

m- : , 9-'
?' a ••6.13 '̂

1$,^9 .5 . ' ^*m3 1-. -

tf• 6 " • 1

mt ©♦7824 • 6 i^mm • • 1-.

B^mm s /-• " • •"-'

• #
3 .

41Qa.«4 13S msm

« !8ipli!i0a»^ fiw «®a% %%ml
,#f; fl4#i4fioci®a»



'V

M QMimQtit 'm&, imBlm of fertilisers
<m gl^iitlt: last SftQi.te0« . ,

3CK1S«^"

rnrnfaifiAmimm'f

S-wM-i &£

a^asos: 4t«42W i 41.42lf

tig*4aoa 11

.£ , 4T*2?38 •S " 23*€3m

& - 58.5030' ,3- • t2,:86t§

li 'X s 26.5640 € 4#42B

^-'outr ioit 14-^.9W 11 15-.S546

m*'3'fm 44 fa«84ai

1

t»825a

1

1

mmm

QmUmd

Sot •siguifAciaaife-

•mmm

MmBm im l»t i atti S 2S 3



g'latol ©teities to mqmnm

•iBpiiii v'jum iirwiimiiiw»!i«i m mi wn

Bmm$- a,a,. if f.

i.4844 1#130Ci"

' sstKi^siiii ^..1361 a .6.S4a0 ^ 1»5782

iis.iOf 24 4*8f9a *

t)WfWii»ii[iiMiT*wiii!»aww



OTwmi Iff! -

m&niilm tcs 0mm%h mt ie^iesuefr^

mmm • 's.a#' • • ••m- t
«iW|.!ia>p!ll!»i«*»t!i#«IIWiffjll»i«Wj».i!j»l*«<»miW;WiW;<»IWI|j<«l»i|̂ ^

.mmm^. ,,^ms3m "2 'iuwrm*
mmmrn • b. '4.1935''

' • i5#.04^ so • 51«8610 •- ••>.*••

at p6Xf ismt of
at^iSfte^as •• . • . : ,



timms

i.*s*B*Mm•-.»ft0s

itm%m^-';
.mm-^t^wmmm)
''•fimt»8»C;'$&i^flW

mm'^immm^mf

MxmMmmm^"•.>•



l-.?.

of msimem Mb%m

^Mm^ ei ammm ma0^£m& m iatot©, Sm

S««tl9 Si3. Of _ K:.g.3.. F

iXr: 2®ateo»® 7657*9S4S 11 694^35® le3.35-)6*
smms 13!S.im- ?4 5,6500

i -
I

#•

ai0Sif£istiat £ii» a@ut JMml ©f



immm& t ' • • _

t ©f o'̂ s« mi00^a"i#» $.
e? af mitel 0m%ii lire® -

&ontm%}

Mmm ' a.s* ' if mab* ^ y
<^»Bl^^^]^)#»y,###i»IIMMlWi«ti«W»lllli»#«W-|»»<W<«.Wj|ll»Mlt>lM»|lM

wm&mmm mn*0m • ii 41^*20#

wmm ' m""' •'' f.S4ai •' ,-•

al-ptfi^sit ttt f4vs 31#^ eetit lev©! alpiifieasioe.



-ibis©m«

'•905i*st-SWos««ew

&&'&a&i'SiSwmw&Lms^naisisBS

jsBAmmmmmBim%

&'pii%mxw
sElats®



sm^QM&'m l&olBim^. .|U
f©l 0f .2aM€i2i .0&Wtl3

:p.p-^ ^ , I"c-Mi-iiyniiii imi—«

mmm^

#.^82,r3459. 'It 168.5042' ®##2?t1

mmm' m^6 . %mm .

iipiilifeiiHf &t eeiit



^11 •

^ mMmm

mthmt m ^ m^mmrn-m ,
ti:-MB%h #i ^-Wm

•iioalp- . -M' • • •#'

• e»§04S • • --s •' • ^*mm- • • '©•otfc-

n • • w^m • $ • •• • 2.4f51

V • ' • f • t#s5ii • •

•3 Sf . m*mZ' • - §• •eMm

8i».titf • ai , •«#

# tisr# 'iJt® 3»«f«3.- 0f



Siimt ©f irasiosie' se'ii©#jl^.s wAtis^ 1^41
(tebcsj^) oft graiis yi^ld

mm'im 3mit» ®e F

_$30M*m • n 2#1«§4 9.6177*

m 24S5g.t^ 90,1637*

w 1068.08 1 • t06B«Oa S.eM9

a t f • 31«#©4 • i . 1.0795

umm • fm.70 •2® • ' 273*m «•

W«

• at ikm 0@at of ml^lflmnm^



sf meiatii nwt^tte' mim&mlm fiina
Csii^?^oiia) m stmir #f xim'

'acM$» « • • F ,

.7B53i«09 2 39a68.C^ ^M724*

IS 35miM 6 1 Sfioa»a) 46.1W*

f 444f»3t 1 44#.^? ,5.4692

n Mf 28?€*3t 6 • 479.59 0.374B •

B286*1t 36 • 12^.24 *.« .

» at Sim imr eent Isiral. ©f sipifioaaq®



g©

I

M

m

••.
2

i
^

5
a

m
.<

-5

^
i

a
ra

s
§

a
f:

i
#

«
3

a
-4

a8,Pi
P

i

I
I

I
$

§

ti

1

i

(k
;)

i
4

'i

g
J

s

s
i

s
S

'S
ss

§
»§

3

€
I

a
8

a

iiH
,'

o
.



, tiiB' to#

»is© mm #li^iiii«4'wiitefe mm tmm€

"fete" «i^iii: m^m$m$ ' -

m&mum&, im^-mm- imnufim^ m-w^^^rn- •U^
aisa tM iMM mm isiteisigifici 1^1* i^« (45).

• ©oai'4#'^4 Mti&k Msi. '

aSjQiimi IHa^ $lm: mmMmrn m 1% it m$>
.®lia0oto^t8a, •Ci.|i:, 4g, «14, -^1• ^ ^
ismM,m^m0 ^ iii-sswii&'ie.# ^ aast, fSmilemt.

issaat® % Mmii rnm-mm^ ,•
Mrnmmm w^m ataji, t& ^ mmth m%- •

eimptm&m. mmu%m$.m.mm%m^ PMBmmM...

4igii^^ iniiiialslee' «|i- in. 1^' iM- imm-

mm: m^^Mm

si8ito« m 'um^^mt et^s^a M

3^m m^M.m with m%mm& |M| il>®i;«:Wa»

m ,£paatel mt |steReP0- ,i#^l« $m

|)iga't0« ^ t© w«o adlleei. itt

e^siti & a©o^M. .IS Ite

|>heaaii® goailgtif*



la mif mm m ^ «f

^ mm mimmmm pmrnmit m im imiimmt m
%m pmiUmm Uim tmvuumt

mppUm^mf, <mm^ im «f

m mimtm

•^•f 9mM wOMmXm tm m mm mwmm mmm^"
L»

iiiii^* It wm 9^m ii9ti«iii %mt im

0mM m m €m ^ims v«mi

•fit«ti<w m ^urnmm tN'

M mi mw§^€ thmt mmlimm

m€ ciiisHatlR' 1^ lm-0 -pm^mrn »«•& ^mM

.^5 mu\^t tuti gjmwiii ^ mio^Hr «f ^ «if m

mm§ am ^i^aiiii**

l6«lii«Ui idjgi^ai. Has lit iwif" «i3fI»

iiiMMtiOjg m mm m ti#

in • m^tm tk^M tii«a ««» itdiNi t»

¥»i^oa« ax@!IP i!#li»^gi3«« m Wm «f
Sf^

Wm fl» 3e»i«l^ AHiti «M]i^ lift

mwm mulum wite txm^m

mmsim^ mgrn m^^trnz %mX4i iNiodiNt tb($

Um% iiseww inmt* at^iNilag 1^ •mmm

m%€t ummlSf imi mmmimi %o*!i wmsm •tmillar



'U'g ,•'M% #a a|pM#»^ps-

m%mg ICIft, aiiacai^ f6»^a meiJt, ffftetlw
mm- isistolM:.' fit ^i_:l|iiSB^,i^t

• «T@ra-'im tim 0 • - "' ;

Mm' imm

' • •jMpsaiiie ^iis ^Mi is,»

effMS;#!!-#!" ©I %6*i3 .!.»;

•laitlalsiii-'^ ^ -as is, •• / •;;

• tise ^Mm . .• . ,


	image26532
	image26533
	image26534
	image26535
	image26536
	image26537
	image26538
	image26539
	image26540
	image26541
	image26542
	image26543
	image26544
	image26545
	image26546
	image26547
	image26548
	image26549
	image26550
	image26551
	image26552
	image26553
	image26554
	image26555
	image26556
	image26557
	image26558
	image26559
	image26560
	image26561
	image26562
	image26563
	image26564
	image26565
	image26566
	image26567
	image26568
	image26569
	image26570
	image26571
	image26572
	image26573
	image26574
	image26575
	image26576
	image26577
	image26578
	image26579
	image26580
	image26581
	image26582
	image26583
	image26584
	image26585
	image26586
	image26587
	image26588
	image26589
	image26590
	image26591
	image26592
	image26593
	image26594
	image26595
	image26596
	image26597
	image26598
	image26599
	image26600
	image26601
	image26602
	image26603
	image26604
	image26605
	image26606
	image26607
	image26608
	image26609
	image26610
	image26611
	image26612
	image26613
	image26614
	image26615
	image26627
	image26628
	image26629
	image26630
	image26631
	image26632
	image26633
	image26634
	image26635
	image26636
	image26637
	image26638
	image26639
	image26640
	image26641
	image26642
	image26643
	image26644
	image26645
	image26646
	image26647
	image26648
	image26649
	image26650
	image26651
	image26652
	image26653
	image26654
	image26655
	image26656
	image26657
	image26658
	image26659
	image26660
	image26661
	image26662
	image26663
	image26664
	image26665
	image26666
	image26667
	image26668
	image26669
	image26670
	image26671
	image26672
	image26673
	image26674
	image26675
	image26676
	image26677
	image26678
	image26679
	image26680
	image26681
	image26682
	image26683
	image26684
	image26685
	image26686
	image26687
	image26688
	image26689
	image26690
	image26691
	image26692
	image26693
	image26694
	image26695
	image26696
	image26697
	image26698
	image26699
	image26700
	image26701
	image26702
	image26703
	image26704
	image26705
	image26706
	image26707
	image26708
	image26709
	image26710
	image26711
	image26712
	image26713
	image26714
	image26715
	image26716
	image26717
	image26718
	image26719
	image26720
	image26721
	image26722
	image26723
	image26724
	image26725
	image26726
	image26727
	image26728
	image26729
	image26730
	image26731
	image26732
	image26733
	image26734
	image26735
	image26736
	image26737
	image26738
	image26739
	image26740
	image26741
	image26742
	image26743
	image26744



