
STUDIES ON THE CONTROL 
OF 

SOFT ROT OF GINGER 

BY 

V. KURUCHEVE 

THESIS 
Submitted in partial fulfilment of the 

Requirements for the degree of 

MASTER OF SCIENCE IN AGRICULTURE 

Faculty of Agriculture 

Kerala Agricultural University 

Department of Plant Pathology 

College of Horticulture 

VELLANIKKARA :: TRICHUR 

1980 



X Wstsg dealam that tbfo theaiar ent i tbd 

"STUOIS8 010 rith CtOXl-fOL 32 4OPT BQT DP GIRGLR" 18 

aaurm o f  remeerroh vork aad .ths th%aia h u  not 

prsrbUJy l l o ~ l b d  Wjll for tbe svard to of 



uader m$ (prfd.ooe and nrprv2.ion tb.t it iru net 

Ae~i8tLwnt Rrafeleaar. 
m p s a n t  of Plant MdhoZagyc 





1 v&* & 8-8. V t&8g 8%l3#6 of ~ttfu8i.  nnd 

indebt.daass to Lh?, 0.X. PIIBWmmbamme Aesbtault W o f i . 1 ~ ~ .  

Departmat of Plmt Pa.t&holoap, Oallagcr of SortItouPfun, 

V e l l a a ~  for suggastliag Ulia problem, valuable  @ a 8  

and emmragammt M& aocutiaut help in Uw prepsrrrtJIon anb 

pra.iultatbn of tMa theair. 

f arrrrg grateful tia Dr. Abi -8rmr for hir 

Mlp aurd @idWM kW %Bard of S>rr-mnt 0f Pl-t P ~ t h o h g j r  

anb ~laraber o i  Agrimry U a a t W  dwhr@ fh. breretl@tfia. 

I ELJI~Q WW&kfU k, Dr. OeUe b k ' m ,  m f e 8 -  81 &im 

sultuParl -bmLsgyr W e  R e  VlJrrarura 8-e 4~~~~ 

of Alp~mrgr. Oellep o f  Barthu%turca, Vel1~ik;rara itor bniag 

rr9nbercllb rrrluoble sdrioe ead eugge8tblar aa raorrbgrllr o f  thr 

Adtjmry fhwoittee. 







Table Wo* 

4. oent inhibition s f  mwf$ of 

5. (;lrouth marauramat (in rr) of 

e bmof gom- 
tiom of 

fhser iungioibrr. .. 



qQ* ir of ~lrtlariame tam for fm&aidal 
y)pl atlaa on prs ~ m s a s  rot tbs  of 
vmi13ty 'Wm'. " 44 

11. 8lisot o f  obashunt o o ~ W *  i t a  t* and 
ffequraacl o f  ryppliosflan on eoft rot o f  
s w r .  *. 47 

Analp i8  of Part- tab&@ fer ahsrhuat 
008prra8, A* Ziu M d  80 URlftrr 0s P applloetlun on rsoft rot o 

gffeot of sgailbl, fts ltiw aad saqwme 
a f  appXIaration en raft rot Q$ M r .  

qi. sS ~ W i w e  W b b  fop wL61, 
i t8 tw b.qmlb021 ~f ~ ~ ~ U O * % % O D  0s 
poet erwrpme, rotttng 6?r&ome 

A w 0 i s  of rrk.i-~ t 8 b h  f~ t t $ U d l g  
f ta  t isr  and mqu@miaec of app1toation on 
mft rot o f  ging@?. 

of  t . r i s l t ~ ~ )  t a b h  for thiribs* 
i t a  ti.r aad requmm a t  applfaa%ha on 
a o f i  rot o f  gi9gr. 



gfieet of pge mad tw port ew(gefta~, 
hraefo ida l  appliootion (in raWd5bn) on 
@off mt ~f g*. *. 

h u y b i 8  of VaPrrrtiura. tau fw Fa, Prad tuo 
paat energelroe fmgisU&L epplieatlon (in 
rofiratian) on *s t  smr@eltfte rotttrrg alane .. 
nrtfirPsie o f  wwirrarr611 table fir PM) md ~ W O  
paat urganos fWa@bldJ applioatlon (ia 
mation) an soft rot o f  g h @ ~ .  0 .  

ad* 

A11Plgaia of meim@@ table for gcrp md three 
poet urg.noe I i m g i a W  applioatlon (ia 
rotation) an post e m r p m a  rattiRg * *  

Anslyah o f  rr~ l l s r ln toe  Wlcr fir gm oand 
tiarea p a t  sscsr~rrao i'uagbfda2 ayrpliostion 
(in rotatien) on sof t  rot of  gb-, 

Mfeot o f  paw $UOd 886 p a t  emwgenoe 
ruaefa1ds;l oppllaatioa (atme .~lqwaue aad 
in mtatlon) on ssfb rot of &qpr. .. 

Sffeat  o f  snd tofa past errrsg4Bxwn 
rulrgfofdal appXfoatioa (uum rrraque- a d  
in raktian) on mf't rob of gingrr. e m  

Analysis o f  varlusm teblQ far pma end tuo 
poet +wrgsnosl ioida3 rqplierai;ion( m m  

rattirag alorrjs* 
"Y1 rsquraas can& 5.a ro tioa) an paof em~gwwe 

* *  



34, balymis o f  onrrkurc# tabls tor pre suad t w o  
st e#i~gmss -idrl rppPiuatiea 

mqubm in mtstion) on soft r 
rot o i  gbglrr. . 75 

36. Analgeis o f  rsulfrraae tabla far pxw and 
three post alPargrPne8 RurgioM.rJ mpplioat ion 
(ruls mqursnoe and fa rota~loa) en post 
allrsrgsrmra ratting abae. " 78 

37. &mlyaia of varfa;a6s table fir p~ aata 
three mait eaarrrgsrnoo a i m  appl i s s t ioa  
(orer~a ssqulbaoe and in re tbn) an soft 
rot of g-r* 

-% 
" 79 

38. 8fr"cset ~f pra and p a t  emar@nae fungioicbl 
applioatba b diifemnls mquuma and 
fntsmals on uoif, rot of &ere " *BO 

40, A W g s i q b f  ~ar ia#re  tau@ for pn urel p o d  
emrgenrw ;hmSfaidal 5 p l i u s r ~ n  in  
difiuvot sequbmam a d  iat.-a on .oft 
rat or gb~pr.  **  83 



47. A W y a b  o f  vhuriancss tabla for Puuigiaidal 
applioatfain on yield o f  b pots. -* e 92 



7. Ths k ~ i b s a a a  o f  port svrLgnae rotting o f  &qipr 
at ronthlg Antemah uoll x 4 a f a l l  maef+sd dur- 
tiha p ~ i o d *  





b a g  tltze erplaa crropo, for a i c r h  Une Ma1ch&ir maat 

i a  fmu8 all ores the world -la vary -bat tima* Gfngsr 

ooouplas a notable poeltfon* Tbr, produitbg. f r o m  Wed amp, 

aynoqgaro-y terr~rad ae 'Ohger* la the man or grid rhian~ar 

of fba knrlreraaour perennial p u t  Zlmcibaq o P f i o a  Born, 

 long^ to the fwal3.y 

Dw to it& abi l i ty  to adapt under a hmal epuotrw 

o f  aylp.ooli.laati0 t U j ~ l { l i t i ~ ~ *  ghti~q~h3~ 1s &rOtstl c % f . r ~ & E  all 

the Statras of India t o  a 1%0~lbl? or grea"&r exlien%. 7 8  f ix3 

these t k m t s ,  Ula~tssaa n t w k b g  %he amp i a  tiw major p ~ o b l ~ ~ i d ,  

h a o p e r a  i~soduotfon and asuaing h a c y  X Q ~ S ~ S  LC? r)uXti.Vatora. 

A aumbr of pathagtom ~e raportsb to inPaot g w ,  arsusiag 

a la@@ mmbr o f  6isewes. WlX known moag &hexti :co the 



bong 6hs dlrrsaaes, SAw mft rot aau8s4 by P)yrthW 

spp. of mgi ie the most serfom thrarpt to oaltim- 

tfna d w  to i t s  wfdssprs& aad bev~bta thg  nature, A p a r t  

iraa the emp dwm~r36 in Um itf@%d, the rato1ped rhilrropabs ttbo 

ars affeotgd by tihem perthogme. Wveral  speolera o l  

are rapart94 to a a u o  WPZ mt ~f &qpr reaeulta fa 

death of tihe p l m t  in the f b l d  and shrinkage and rot of  

stored riaimleee. U a ,  &&&gg (1Tbran) 

Fits, (Flitra a d  . C ; u b ? ~ i ~ ,  1928) and E. 
(UppsJ,, 19401 Park* 1941) m t ~ ,  3942) 

hBbwa to be m a t  c a m n  and potunt _natks@nrs. Ctfn%ir npspIe8 

oi oewrSng eoft rot a i  glrter %m x. &Clrr:rf SuIPTm. 

(2la-m. 1938)* g. e o t e ~ l a a w  m n .  ( ~ e k ,  183$!, , 3 

Wurr. (Eiawwe md Jositf, 'i974)* El paoiQe (96 Rmy) aW8lrL. 

(Butler, 1907). Wk-, 19%) a 
PO v@- & BCtSy* (;+'-b-* 9949). ?U:*XET ~ t ; :  Dub8 - 
($931 ) wniQsrcrlQ 2. 'out&r$ a& g. &u M fBerntiaal 



vfthl?, mWmibemmtplC. P m s l p a i e e  ia au W I I ? ~ ~  

mug o f  e~il-k,rm ai, arwisiqj aevssmal dbsfawes auah 

acr rhimlm mt* fwt  rot, pm ptreat+@noe 8ad post efmrpnaa 

damp* off of w i o u  auSt irabd atop plant@. 

M U y ,  *W ID~-13 OX f a i e ~ t i o n  W i d a t f P i @ d  +is*, 

ln f ie t sd  8eed mt%trlab aad over w i n t c l r h &  ooarpomrr or 

hibmating myoeliura in the mil. The dueare imf8rrros fa 

grcaa- d e n  i n i a ~ t e d  scrab aws-UG.8 are w e d  Pop p l e n t w *  

resultin& in pre s3awrpaoe rattlsg. Jo &Isor sarerlty a f  

the di;all;.aae ira mrca when thsra fa heavy raWbU  wag 

in post @m~gaaoar ratting. 

VamLly, the d;lasausr is aot wbanerble Ls ao-n 

f'ungiaidea, sgetanltz or aonlraat, It ha rn t t&emfora ra~rp?i.;lna 

that effor ts  %o aoa4zal W dfsttaue hao ant, oo f ~ r  set with 

oonpbte auoaeoa, 

Xo Um pmeent atUyl,  sul srfwnpt hsnr k e n  WQ ta 

iiaa out the pa*rhrogan rsepollaib2.e far alraxabg mi% -9 as 

ginger in We %hS 1~teritia mfls of Ve3l2sn5Jckar4, Sffeet  

of intemity a t  raiaf'abl on We mwritg of Si;sarea i a  

also ra~uritia4. Ips.& wlc?r , ly  wnapiad mnt;rP02 

mot P d l y  ~%03tIw, b wfl  ; 2 r ~ j ~ ~ D f n %  odth eO;q@p~h&@~ 

.the pmsubzt h-maatL~crfsn, tha aifbtii03 j!Oi dfff@z@n% -- 
s i 4 e ~  1R w~tru l l j lng  %ha dimam were wwace4, %&ma aipp1,iOd 







The moat anrrious dimam of  &qpr Irs ths mft 

rot ooused by pythbne aparsierr. Wtler (1907) fUet 

reportad the prwalenoe of thbm bisaruar f ' m m  3urat 

(CuJarat) in fndfa crru%ad by a epeoies o f  PYUL%~# wrbleh 

ua ident i f ied sr I?. p a o i k  Sghrsnk., Idtu BIEtrllir (1918) 

sta-8 that %he clpeaies ir#llatsd fP@m @nger dLi f8~8d  lsrar 

P, paaUs decrerribed by Sahrsnk end 8uggB8kd that this 
v 

Ue;bf b@ % !MW irwi6~1, SubaNMim (1919) 8 w ~ d  #O 

diaeeree f r o m  Pusa and h. wsa ia fUl qpement n;tth 

'3utLer're (1907, 1918) damsiptian about fhe pathogfur aab 

x%mme& i t  srr z. butl8r& subpram. Lcatdr Hitra anid 

O- the 06mlwba tMt 2, Int?&m& 18 a swain a0 , 

P Y ~ ~ U .  wmid.~a~krr (-1. rr t~ .  w l t u ~  ~d s t s b x  (1931) 

* W d  8. ~ w & M  and buGW& to be idsntiosl with 

~ ~ a o r  omming mft  rot  o f  

f h m  M i a  m b  planted in #8 arrntrsrl riPnd gauth westera 



on sU. wrietha o f  &ia&w?@ t&U&b A t  ~ l l b  aot faand on 

er~ospt  that m r k d  f h m  I b i s *  -the 

stated Mat tbs boa1 apeoiaa mapoasibk for tfaa dl#- 

ia Ocdylon - prabably 2. ~ ~ m ~ k ~ ' l t r S g e  Ob;lZd thst -2% )ihUQ 

one apeale. rmqr bar responrrible for the d l ~ s o e  h XndU, 

Uppal ( 1940) reported ebrtirt fbs soft  Pot o f  giqpf usr 

alao ammad by z, 813riot~lurr in Be-y QUWo I ~ B I ? ~  

(1942) reporkrd i r o m  Cegha that an erpsrimmtal aobdign- 

mnt; o f  3-t iginlgsr fro8 1 3 0 ~  Kong m e  f o W  t6 b@ aeverrly 

R a m b r f ~ ~  ( 1949) f a o h t a d  2, eaheuridarmtum, 

P -. mrbtuluap and z, w- (- x. oonplsatang) rOs 

dimrased rhiab~ea in i4gnaa m a .  He found that fbe tmpptctma 

prodweb by 2, wsxsurq vraa aSt ia  %o tbasa oeused by 

5 e d r l p m t m  eUIIf E. -1QtYXum 012 &a&elp. Fia - 
obaarred #a% lWle diatribufioa a$ g* tr?erxaas ru~triatard 

to arem of hi@ altitude YIIL-M in the other ru&ona it 

wm E. a~ lbsmatuu i  or g* wio tx Iwe  B e ~ i d 8 8  thre 6-&a 

a ttu i M l d l  tPum paIboganr 0-d 50 - 90 par wMt 

to stored me& rbimrar. She&ue Paad Astiham (1962) 

etadied rhimas rot of  rand stakrd st tha four 

P m  app. lao l s ted  b m  dierrasard material, onLg 

P a* -a id~l'qatua and 2, rplllletslm pmwrd pathogpaia. 



reported U t  a813 tlw rhimrprss wre planted la infested 

mil ,  the v i e w  of U1B) saadZiag waa p a r  and t&@ plentr, 

Ic 

There are rkaports o f  othsr orgpm9sae L ~ v a l m d  in 

rhimas rat of gin- Araa outatbe Indie, PQrdesUm and 

Ramdo (1963) reported tbe btsota~ial  rat of ginger S r o m  

rot a w e d  by Ptmwbum ~~018~11 fCOm f18Wi. 5021Ztg that 

other unidentified Ptmmittpr spp. were aarried over f r a m  

am plant- assaeon to wiotbez- in the fnfeoted s w d  pieoar 

em4 m i l .  '&ujUlo (1963) sttudis4 the -LuPa plloa 

and rhimrse rat of giiqpr in Rawsil. Re rarpopted %hat 

LF4asru oxyilll&oruar u w  mnsistgntly assrooietted w i t h  %be 

wilted @qpr plan- in seoeral lao&litiea In H~%w&IU,, The 

heu2aterd rhisroplrss devulapsld aapptosra, in tbme w s a h  aad 

were oanphtely r o t t e d  tn e i x  weLee The isolate ma 

"k*  ?him- rot of gginp in ~~~ w w  reported by Terhtkls 

< 1965) 



a w i n g  Buah ~ J ~ I M I W O  M Q-igeS off* ~ ~ t b n y  

wstrsry root roto blsalr rot etu, dmn (1935) found the 

m s  to oawaa, &anping off  of sugarbeef and maddif3b 

Su&ami;sua (1919) obaerosd ft  on krbaaoa, 

papaya and ohillieba in India, Vw@& (1924) wid Qssdne? 

P o~datmidarmatum. DMlobehr ( 1925) 8iaacwlbed a oottong -a 

b a k  o f  c~lutusbra and egg p l a t  in Wni-d Statatas by 

2, aahanide~smtum, Mitra W 3~-lm (1920) fbmtl 

ths fZurgua to osuarar fruit ra% tliaemw on Wffa o 

'Erbhoaaaw o ~ ~ t i n i g a r  2. m&t am3 

MtsPordlae oharaantiat Wfgtat (1930) reported root rot 

of %boaria arntiuwraur Ca be oaurarird by Uia fuqprs, A 

ilratery root rot aeumd b$ I?. anbmAdarreatrreP on wa%rrrmelon, 

reported by Coftirab and 3utLer (1939). m i u s & .  (1945) 

deeoribrtd thtt aaowcsms of the fua@m fn Ki~fp8u pmvinae 

of fl=hina on 

Pwltcb- rpp. hante barn tu aurrivo Ls mil for 



prtoda of 2 - 12 yaata (Ebppe, 1966) but the w u r + . l ~ r l  

atruekp,aa fii Q&ffe-% lspecsiea ksrs sot beem a d e q ~ t g l y  

demxuew~ted. u o b o b  ( 1960) aho-4 that myaelhm of 

I?. aahaur ... iberoaskxrrr wmm aeopbtcrly destrsl6pd *@a Sew? day 

oxit oultures an $agar mebirsr *re 0 0 ~ 1 ~ 8 %  ~ i t h  i iolJ aeU 

for om or ~ U D  weetbte. Tim r o b  of ra~batrpseer i a  anurri- 

h mt u b u r ,  Ltma and Him (1964) bemnr~rtmti@d that 

ansaporas of  2. perphani&mm%ttoll w y a 6  ragidly an kiq 

introdwstl ink, sail mt aontafniag k3, nstmal popu&at;ioa 

of the fwqgw. The orgmlam ~ 8 8  maovered rraoesn drqyr 

after seading w i t &  toaopareei, 'This Mfaafaer &fiat 

tsosporea oan aurvira er. relsiartant a W t u r e 8  far s wort 

rttpm of tm (truj1Ll0 arsd E35rrap 1%5:r %- *armra hs~@ 

reported Uri d in aphmro.pof q i a t .  & p u p  o f  ?v-, 

spasaagia oan sat aa a rurrirail atr t t ratm b ~ $ 1 ,  

S t  

of PMm crpp. sum%- Sac e bw period of tI= an8 

@%-te wheg ottalllarteb. !&my usre a b b  to na~ard 

tkm ooapore o f  z. a m e m s t m e  16 ma* fha 

i.&estrsrd oat  mats* barb& st 5 om anit 20 em depth in 

f a l a w  Pis3.d ~4%. Piiorouuopicr exeurtinabtion rebvetr;trtsd 

that ooloaiea 00 the ftnESus orS&mtrrd froa aolEgDrura 

uishia Uls inaiasted root tiasulrr. Fb lobuZet~ sporeurgiP 

or ~ l y c ~ l i a  obeer~rd in the mots* lbolasfeub (19W) 

m&p~3.t96 that ao8por.e o f  the R;miyurs ware found on t&a 



Trugllla 4nd bbarel.y (Igb6) obmmed that warpores 

o t  ze abPe to withastand exworn ooadi- 

tiom anb 8ur(tlious ilt dry soil at ira~sin& Waperatmc for 

hypkm of 2. m l d e m t w  and 2, jmw&kltoolum aulviwa fog 

lsars than 10 Qaya in air dry or \ ~ e t  sohl at 25'9 a r  at saor 

Wmpsmttlre. 3prc;ag;fa o f  Ee aIrhrrs1iQw9sak. swoiwd for 

6 l ~ l P  in air &y m i l  8116 for 4 veal?# ~ . t  ~ 1 1  at 25.0 

anst raaa teaparatwe whUs arpormkgla of g, 

auwived for 4 wad 2 week#, mapeatirely, urrder a i e a i b ~  

?on8ithns o f  Snaubatlort. Oaspowrir of these 2 apeoieo 

eurttiosd for m a  than 48 weeha W(LI different aoredithnr 

of inaubatfon, But a f h a b  tr~r~psrakce of 25*a ~ n p  ~lbm 

Indrawnan and BaU,y (1944) rapo~fied -ti 

21 vkurletigs  SIB^, WWS #u the mat +aria$$ 



thing PoWa -4 tsehniqm Ftrweett q4 se (1957) 

aerw~crrmd U s  aotivity a$ a w i t h  range ~i fungiai6Cls on 

ge . Yo- R . j * p p s l a  (1961) fouad bh*, out 

of 6 f'mqgiotdse ~ f s d  rrnSgt oerssm wet at 1OOO euuli 2000 

PPS w ~ ~ l a  f 0 4  Rur@oW to g* W b e r s s t u . .  

m& htt (1972) mportgd tT;& oero~ls~~.  V O ~  at &w wnmnfnr- 

tbnrr &J vitra w w  t k ~  mat inhibitory b mywlldk p v t h  

and %her foratation of sporgn~piua and oarpore. Indm M W n  

crt al. (1975) o b ~ e m d  t&%t E. auiv%afd3arm& tan2 2,ta;rtS-srl. -- 
Wsrg 1~18bt ssnsPQli-8e W bemrJtl, Seem 'Janaab wrZ ~ha'm&% 

(1976) found @kt ceresm 7 0  pgar m a  mffioient ta 

m i b f t  ihe -pwwtSr oil t. ~ ~ d a r a r s t u c r t  crawplrisrWl$. Thsrg 

w2m reported %hat t h i s b a r n  rgLited first out 0 %  f-trss fhngi- 

aides t F i ~ b .  S ~ V U  t&. (197B) r@parts8 Uiiat 2009 gm 
of atxptan, 500 ppm of mWn, 1000 ppm o f  tkbr~ore atd 

dewon eaoh @me I d 0  par oant irrhibi.tSon of 2, dabarmam, 

3ha~am an$ Jodd (1979). rcspwWb %hat out of fiva f'mgi- 

igveral pstUt4iea aiwd at the oantrol o f  )oft rat 

in the f i e l d  w r t s e  aonduct4ad by dif femnt  workera, *?a% 

(6911) -see4 oolleotfon an8 bunxZng of diaekaezgd p&mt~i, 

o ~ o p  rotatian, w e  of disease free wad mi! pmuentkng 



la 0.1 per oent slsraurie ahloridca for two hawt3 @A&hdr 

#st me8 Wear-nt just beform plant- w i t b  weltable 

aerreean (0.25 per osnt, 30 or5nutoa) was axl effeotfw 

aeUEod of  aheoking rhitors rat o w e d  by Pythi!,g 0pp. in 

fha field whir@ tha beat aethad for pwbmwing med giagrrr 

ia pibs var by 90 minufes i sion i# 0.1 per aent mf- 

appl5.0catlon of fungioi&eo &nar a p s t  rmf Iba, qui te  csf%lrretiwb 

crs tdm tqg(ll~llfllPO and fruiting boBh8 ase looate4 h a i d e  the 

rhi?wn;is. hoagrraue (1959) mparted that ebifeetive aontrol 

of rhf =roe rot of g h @ r  4- %t# mitam spp. in the storap 

p i t a  on tkm uu8t eboast of  -errs by txcs~ting gin&pr rkfmalee 

with 0.3 ~ d l f  0-t as?~urllb a U ~ r i d e  or 0.25 per am% oerssmt 

WU fipljd v i i t  w best a~fitrol lsd by %oil bpplh?%tiC3~ 

t (tw) reported that raf* rot oi 

oould be c1tAafmtorilg eontimUed 



by d4ppl.q fke aim-e b 2 t 2 t 30 borbeux axttare 

an8 by applicaa$ion o f  th, fm&ir)ide to faur mfl, ef@t 

days before s o w i a g .  b elam ~epor4sB epbod aanWo& of  

th@ disesee bg eon drumhing w i t h  a;tw&urrt aaaapawrd at 

k h  CBt(3 0f 1 t 3 ~ @ / 2  o f  ShEJLBUPB W 

Asthma (1962) reparted that aged trsskaent of by 

different olwmlaab vrse arst sffeatSvec but -if. treat~mnt 

v i t h  SIX%- (4 O 4 t 5011 0.35 W m x  

and (ratlam b a s  rswoeaaf?crlly) 0,15 per aent of B i t i m w  

2-70 auppnsasa4 the dissfme, 

I f b W i  (1966) okremd that Qwstaent w i t h  

merawis ohbride gavw the higheat grcamfastioa s f  gfnlger, 

30 gamhatfion taok p W e  l.n thd plstrr emn sfdAtr 2 -8th. 

a i o h  were &erwhed witb ,  krr&w m h f w d .  P l a t 9  tmatgd 

wim thfram 0.2 per oent ( m i l  breaalz) arhawd poor d m -  

lopmnt sf giner rhisaarr, S h a r u  blind Dabmo ( 1980) 

reprurted t&s% seed d i p  in 0.2 per oeat rolutlon o i  dithauu, 

M-45 or 8aeoaAl vae highly (bffe0tlw ln oonWUIng tihe 

aof t  rot dierewe .lar vsSZ res in irrarrsl-lnCr yield &a a8 

field. They slao mportad thad aeeQ dip  befa- atoriRg 

in 0.1 per oent eaiaead, 013 pep aent $litax 50, 0.1 pap 

oent mrsurio crhlarib, 0.2 per oent BithEitle M-45 or 

bmoltjl sgain -re h i a l y  effbotive In ooatmU5ng tho 

dimme b pita. 



b n t r o l  bi mf% l ~ d O  &a 0 t h ~ ~  mpar uem aJ.80 

reported by wrrslous ub~ftsr#, Gsttml and fUul (1951) 

rapsrted a t  dusting tomato e ~ d s l  w i f h  mapraw ss&&o, 

ooppr  aulpaata, both at 1+ olsllb wed sr derrruream 0.2 

o d l b  mud or msr$ing i a  1.0 per arrsnt aopper 8ulplzskb 

solution mduoerd tb iRoi4eme of baaping o f f  by 101 11, 

13 and 29 per oant rsspeativelg. %tawell s. (1952) 

reportad that peppr rrealilling Bstapbe off o w e d  by 

w i t h  oheahuat wmpoun8 or 0.1 per oent crsreasnn aralution 

at one a. ga3r erq. yard; .t$rfLo 70 p? oenl o i  fPI@ p l a a  

in untreated plats wrrm afi#atradr JhWleaPPo ( 1964) iaW 

tb~lrsr and llutE (1972) regartied tha$ to-ta .act& 

g~miaa t&d beet  when trou vaa t;C;$atQld w i t h  be%- 

wat or aopper oxgah2oridr. B a t  eswrrgenee damping of f  - 



O Q P ~ ~ ,  OH, o m b o x i n ,  d i m  M-45 ar 

brmaiaal, A U  elcoept Ue lsat thore@ p a t 1 3  rcrdtt~11d 

me% gera&mt&on. Rmakrirmhnen a. (1973) reported 

that brernohlnfb. tbs .ail w i t h  0.025 Wr eaat &aon redwe& 

pre aad poet erarrcve d e a p b g  of f  in coleato en4 egg 

plant, wberesa, laiailar materat w i t h  0.1 par -at thirrr 

rrtdwed ~ n l y  pw eBIormd druaplag o f f ,  RiohWImn (1973) 

found thart airkulee of ehbmrsrrb end tMr8p ( 3  r t mtia 

2.5 g mixWe/Q me&) applied to pea geed8 $We mrcr 

effeotive oantnol of -4 rot md brarap- off (If.ultim8) 

t;hrsn by apply% t b e m  srepiwerttely. Pt%nkats Rau, agd Ewalym 

(1974) repor-d that med treatment w i t &  oaptEur, UWatlr, 

oereasat (2 p / k g  of sseeb) auntmlled the P y W q q  m a t  rot 

o i  rioe. Bssper  (3968) .ad broaiar Y. (tern) wport.a 

Utera, 8eea dPesb~ings o f  both br;namyI anb mia-le 

lhngioidea ~ s l ~ g  Umtm~Qiva agaiuut tihe phyooarryoetg 

oaue~bg pre srrlsrgencscl loam8 lu pew, J'rlaria g& &$,(1877) 

raportea that out of nJlcr ~ o ~ s  feata8, e;red tssataent 

with tbifam p 1 u  oaptan ( 1 t 1) 0.3 p r  oent by weigbt wae 

hi@Lly effcsat;tvs b crhscsl&&q$ tha prrr and poet om&r(gelrss 

losstaa and mortality at adult eta@ in ohillise. The Werat- 

etent also rrrsulttbd frr, highar y h l b ,  



by tw+clra& sb-~wm. -there m r e r f ,  Wi bmm 

msiatmt to the -idea applied, &ad tiham U a  AU1LJlsl&m 

two-8 imffeotirts. T M  bargrmbtbn euia loara af  fmg%oidas 

ooours in mil due to mvara3 phyaicrlsj, and aheraio8l Ita.brs 

enroh rn lemhine; o f  wlkr? aa1ubI.e ~ i a i c ¶ e ~ ,  Beoampaeitiun 

of Wm o ~ m l o ~ ~  w e d  W# fangloidas, eta, 

PlwnaaZrst (1961 ) &am4 that pcprrristense o t  mkpr 

~ o l u b l e  crompounbra, maoh as naban and 

atfaate4 by letaclhing. Tbpg lass sohabh aatgriah auoh ae 

thirm, eaptane ferbam Bnd P(IIOB vrsre lees emsily la-$, 

but a i r  mvenmt vau U f l c l b d  to a @eater darns tlrm 

1% explainable realely on the bmie of wter mlubility, 

?%umeoke and M i a U  (1967) report&& that d0atr01 of 

pea daarpina; off dulr to g.dti.um w a ~ ~  dimcrtlg related to 

%&;3 uum8nt)Catbn of thtS888 b tha m i l  whioh Itn ktrn 

depended on #a fnftia aonoen~t ioa ,  r"he rrst;ar of de- 

oospoeitlon iae%ase& wish am imrearso in aonaanWtiaa 

an8 vaa aarrirsd out by sail  or inarudh& 2. 
aa well  as by oheminall and pbysioerl, m e a m .  r?sntrol o f  

damping off by th l rara wra neitba~ eradiaatima nor o w 8 4  

by s t i d a t i a n  sf entqpRistio argaaisaa, .in Armmass b 

tW w e  of miL Aurgiaidrs i a  likely ta Pead t% h m w d  

devto3.og~rsn.l; of ar@m&m msbdant to  them matpotmbar. 



We.lrslPr end Linn 0968) rsportsd Uat airam -8 

relea~red .ore reaAilg f k - 0 ~ 1  the m i l  w i t h  the b m s t  olay 

aontent, Yoodoook (1971) reported that ths dsgi~adation 

o f  tkfram alee o o a w r M  nor@ rapidly  in mnrsterile m i l  

than the sterils mil .  Ba@u crf 9. (3974) raportea thab; 

th;lr%u degrrrdsatfun oocranrsd orrrs rapidly in naaaterf la 

%oer ( 1944) demonetpatab t&at all serawg aompounda 

uhcsn applied b tae soile we- doeomposed into mcatUie 

mroury. lflhsn tb ohlorids h a  wm Involved, the p v a ~ n -  

lng fwtor VZIS thrt3 rdte o f  48~0mpoaition o f  ~]PCIUN)US 

ohloride.  V i t h  other fmrgania aorapounds of mwaury dlrsot 

reduotion Go the mtal toa& plaoe, TIte deool~positbn of 

ethyl nwmury ar pheayf. =rotary group wwa aumar3gmfeb by 

the la88 of half the mourye whorsraa no awoury appe;uledl 

to h8te been Lost when mthoxy ethyl rneraury hp'aup be- 

oanpossd. Takeahi and Ida (1958) wmyed Pour orpnic) 

raeroury oornpounds ag&albt ( C o o U b b o l q )  @tiny 

as m i l  fun&icride o i x t m s  ~d the eofl asrd fiI%mfa wsrm 

abaaapd aftdr waahing. They ~uggearted that laethyl mmwy 

iodide oombinisd w i t h  s o l l  wifhout l u s ~  fungi lcs iBal  mtivfty. 

dthg3. evercrury p5l0sphaksa waa fairly auigio5dal lnftlrrlly but 

l o s t  i t a  iaativitiy oftcar umahinir;, WtahRxy ethgl p~fiirewy 



aa.oribe aad phanyII . _ g  slwtatar wra both pbbrly 

Plut&aidaP tArc)ug3#rut, Ulauipr ths filtrate of tilns 

m-4 -PIC) mti~iejf. 

wai~t t  BP. 2-3 hob b e b w  %ha 9011 rsuriwr. 

Bordeaux lairtum wsa sffwtiw if used dry at  40QO pw 

sopperpwSphat& but %hie dolrts waa uftarsomrria am8 phytoUxia. 

PaeUmbaren ( 1977) tried 12 ihngiai&sa i n  a o U  t6 i f a d  

out IsnlyivPty of fuaglefdeer, 5ie;nif'iomt redtlbtian 

i n  t;he 2. anbanid~lfmattur poptabtion wea notbed in  oap-, 

dutsul, d i t h s n ~  M-45# trapper dphaks m d  v i t s m  trerWb 

Riohardlron (1954) reported pn wxm for drkaarr115n- 

the WIfr~laa oonwnt of tmtatsd m i l ,  by applying %ha paper 

d i s k  bio -say ksolPniqtm w f C h  ~ # r r a l W  oLniatlaatq easl tha 

teat organim. Thir-  prrrsbteb in e ~ d y  m i l  for aver 

two montke but dirappcrwed fk@r ~omporst m i l  wi$h@ om 

ylpek, IIlhirbl~l treatreent ahaage4 U s  ariembia bala119+ is\ 

the mil, tihe nmbes of baalmlr bainlg i.mreamd cW ?he 



-1 deorrared for esrtbm. Thiraua lliaa & ~ w n  t~ be 

scslesotiw in it@ aatbn 

Triohobsmm baing rurlatant, #mir p~pulation 

after treatment. lhfraa %.matmat remlerad %& mi2 msls 

d i f i & @ l l t  W ~ t & f S , ~ i a U y  v l th  E. &tw $nd ah0 

premnte8 a aatuTal incassre in %ha popuhtfone o f  drpaping- 

off or@m maulting h a  regsate4 61roppiage Thfe 

protbatioa of rresdl-a p+rr&m*d rPtcrk l o w r  by U s  oroabfgsd 

sstion o f  t h  mleativa torkritiy o t  the Fuagidlde on tbs 

Qamping-eff or&mium and bars- in population a i  the 

hmfioi  aS, organiaa, 

The @ssi$l l i ty  a f  mil  fkmgf b develop rashtanbe 

ta Punaoidea f a  hi@@ 8-a ia SOU, fun81 +MW LW btimwly 

aacuoaistrsd w i t h  i\ragieidaa. Thir. wrrbined w i t h  the aetabl3- 

ahgd iwta that hragi may bs t m b a d  ta adopt tk, fhngioider 

vitro (Parry end itoad 3958, 1959; Brook -4 2hesterrt 

1 ~:>?t Grover mad MOOTO 1961 ; ilmid and SinaLa;tr, 1964) 

W e  t51e probability aZsOlljlt 8 oertafnity. Dorsah ( 1939, 

1940 a, b) did  not f i n d  srng p a t  afiftbmnoes kt tha susa4ptl- 

b i l i t y  of b ~ o t s r h ,  a?mp%orywta or m i l  nULgi to a i x  hu?gf- 

oi&~?et nmely ~ b e a a ,  vapsba, aarpWm, miltTD, eLXylalehb1 and 

run amrsnioal ao8lpawd. 



)a.unajsoJm (197) rrbt4 U t  asrturla2 *mil s a n W  

W t i t ~ d e  OTW- iXI mntlrWC)wQ ~ h - p h g  %qUlibD?iBr 

that w i l l  fhnatian ur a bbbgicral Wfer ayetea. &frr 

bfobgtoal  buffar 8 p - i  reduuea t b  plant paaownia 

miorobtal pepulertbn. W a  thsm Wfw egstem is aodifiod 

by f q i c r i d a l  applio~tion, the buffer asprtaity is greatly 

reduaad md fung;ioldg trsrrWent mag osaapletely fs11 by 

mbw#quent reb&troduotbs of  tbQ prrrthrpgea. 





3 2 ~ ~  experlaant ma aonbwted iron May, 1978 fa 

J-y 1979 at tha farrtawtional Fmm, attaohe4 %a the 

CloUop a0 EIortiauXture, V a z l l a u r m .  

Sit&, O l i p l a t s  srtd S o i l  

Pre few6 ir aituated crt 32.1 " f f  Iratitude and 16,76*L 

longitude at rm sirlfik;rde of 22.23 or, plls ares hrss s t~rp5aal 

hwnid Psoptaal olisimtg, Thrb m i l  of Um erperlm~llttaaf, area 

wse deep* well drained,, lsteritia EUMS raodesakly mi& 

(pB 5 ) .  The SOU omtalmb ? .544 per oent o r v i a  w b a ,  

0,198 WlF dent %OW ZIIW@I, 0.0025, ocend available 

~ e p h 6 ~  snd 0,0325 per oant 4mhlUbla potmaim. It 

oontaiMId 24 p r  oent aoarrrm MU& 21.2 ger oent flm rrvld. 

22.65 pllr oent silt snb W.15 perr oent 0 % ~ .  

XmWtloa aad Ldantifiortioa of  the ~ a t b o m  

The orgmfarsa aculebg ther mfi  mt d i ~ g a m  

leolekted h y ) m  the knfa8tsd fbimma a d  001hr region of 

diasarsetd gingar plornte by ueieg mtmhd-ard isroZattoa ar;athada 

(Rilrer sn(t Riirer, 1936). lPka 6ulture of the AurlpYs wmi! 

~ i g % a i n a d  t3,0a%am8j, q p  w d W ,  &r atudying the ~sorgho- 

ahmmkrrtu, arotireQr g ~ ~ v i n g  cbuSturer dim8 o i  the 



fm@m uue b p t  La 89uil&w!l  d i s t f U e d  water for 24 

haws rnnd it u m  olmwed w&r aa;Lamaroape. 

Tbb nrfomsaopta 8nd rrmwmremntrr a t  th# 

pafhomn wrcr aarried oat by tzsin(J; maearah Priaro- 

-pa with lrrra~ilana poamibb mqaUio8tlon, !ma l;aar@mlo@ml 

ohtmwtera lib oolaur aeJB Wiabe1~8 ~f m l i ~ ~ l g e  aim 

rhsps o i  epora2q$WO 8 p o W . Z  w a f f o n ,  siiwr and #&ape 

of ao@siua and 8mtB~riAha ma& thaw attaahnmt urtsa, 

ekrdbdb 

33s pathogeaiaiiiy Wlstr uesw a m i t a d  out  bo- in 

a y i w  an4 M. rPor astiAfleiaX bibouletian, M a  

damhad &n$w rh;t..a.er were olearly w m b d  in murniqg 

wa-r to remw m i l  pas*9iaUr aad it w a s  $hen w i e o e  

otgrl3Smb via hbmluk almUwl. 

on surfwe of rhimaas vith 8drrrUi~ aarkbr62 sad 

inaotllua uas plaaed Xn iQo ruailkr maptia wnniitian, 

3notruUtsb rhtmmer vgre kept i a  r~wrptfo miat ahasberm uad 

inoubatsd at room Qempwa*am (24 to 30'0) ti U somplsh 

rottuag of ths fhimIOfkfB h k  plu&~,. 

t[)rrr, mnth a U  patWU plant@ ~ 8 1 ~ )  we4  for poviag 

p a - m i t y  teat. 'fBe psroeliJ u t  o f  2. 
WM 011 OIL-& 8@X' ~&%ib fim w. 8011 QIid 



for 48 hours. !fb d.1.lopmt o f  spaptor fmr tb. L n l t b l  

oarrirld out  uafng paboa iooa teahaiqw ( %ntorapr,l955 ) 

1. aitmne 2178 ?5 per aeat ethylam 
bier dkt ikfoaafmta 100, 250, 500 

2. DL- ~ - 4 5  per aent 0 ~ 3 r d 3 . ~ t b n  
pwtuot o f  a m  b n  a~ia  
rmvlcpaurrsw ethylam hie- 
dfthio o~rkrnafe -do- 

4. Sayer 5072 P-aiPsrst4ryl ~irro-bamm 
d b a o  ~U&#OM* do- 



A m ~ % -  rpt~ag Y ~ L I  ~ ~ ~ t m a t g a  wif ih  6hBt~hiulrt ~ O W ~ ,  

~ U o l  and thfrib in Clif&araaf cmaoeneartbas ta fir m h U m  

c~ffeotiog &are rti?quAred  fa^ f 0 0  per mn% mibi t ion  o f  We 

Ptuy5us. ta orar to  Pfnd out tha syller&btlo effmt o f  

olmrhwt mmpoun8, agaLhZ. 3.114 lWrlder m e e  fbn&@id~a 

ware a h 4  toga-r b EU possible mabislationa9 in d l  f f eent  

0 0 ~ e f i t r 8 t i o m  (18, fjOI 3 0 0 .  250 -4 400 m) tsatsad 

In a l l  We bib awmy 8tu8ka sedSrl an4 

a u l t u r a  ohsrao%iws of &a, fm$ub grow?! an poi8uned oatamal 

war -re ob-d for a perlad of o m  wsrpk. The p@r e t  

fahibitlton o f  fhe grurwtta o f  2, aPbuni4~1mtuar in Watlaents 

vae 0€&0\ilaf6% by the arqgat&ua, 



The exgerriaaent l a i d  out in randorlee4 bloak 

68)81@. T M  1W'hd Mab p&-d -4 T-%% bad8 of 

3 x 1 rrustrcP with 25 om height were fomad w i t h  30 armr vids 

ohamels around aacrh p l o t .  F~l"ty-eQbt me& rhimraars w i t h  

uniform sgiw having on% or two ~prouteQ buds ues9 eawn 

e t a  p l o t .  i'wo "sarietfea of -13 'RLo-drs-;)aneiro' 

aad 'Masari' obta-8 from Wortf,mlturaJ, Besear* Statfan, 

AmWbvayal w e  u s ~ d  in afar axprrrlmnt. T h e s e  rhisollpes 

wre premrrad earlier by arorrkinp t h e m  Ln 0.23 per Qsnt 

a&Xol 3 solution far 30 raSnutga. Culku?al opem.t;Sam~ 

WN) awrfed out BPI per ths Pefokqp of praotioe reeotarweada- 

tionu ~8tronymw. 1970). 

?heshunt w)1pp0UMltc -1 av~d thiPidb at 2000 ppr, 

500 pprr aurd 2000 ppor maolsntrsffonr re~lpm*ively YFICQ~ wad 

far dr(.@nahing th@ m i l  in the f i e l d  sxpori-t. bPery 

sqrtara metre of bhe plo t  rmmired 2.5 litres of tha ruagi- 

oibal  mhtion, In the oontrol p u t ,  weter wae drsaohed 

et th@ eraw rate. The number an8 saqwXLebes of capplicration 

a t  the different fungieidee gintn belou. 



Yequarw& of  appLlorrtfon a t  different Aurgfaideer against th@ 



Ch - Sha8hmt oorrrpauasll 
Ag - A * l l o l  
Th - Thirids  
r - lo bmrtiahfng 

* rn Dmnahing w i t h  wattr~ 

O.rriRa%icm oount ww reoardeB 30 daysr Utetr mwing, 
The wqprmhatsd rhisortles HI= earUmb up snd ex~lrmtnta3d far 

the pra emrgerma rotting. Dirraws h i d e n e e  (poet errPergemar, 

rotting) uea reoorded st 15 bag inUmval till ? i4~ a ~ o p  ~ g y r  

m a t e i i .  ~euwesting uaa do= on tbs 245th day aim pa-%- 
Lng vh@n the aerial parts of  tihe plant wre &let% ~asplakrly, 



hamebet. The dre& wight of rhieoaeea ware teaordad 

wpasaMly for eaoh p l o t .  Ths Us- twfdenoe (port 

ePPsrgdnse rotting) trEBa oorrelatad with miairall duping 

tints ~lclopping seaaan. 

130r;rrwrroiaXIy Pcade sirodar pot& o f  slm 30 on 

diameter '30 as height -re used for aur%dUctir& pot 

oulture e-riars~t. Esob pot warp t i l l a d  w i t h  10 kg s f  eoU, 

%r fWlfng up o f  pata, tkwo sail was brraqght from d b  f-14 

where the gfager m a  gro-aa earlier, T h n m  rhf eonrra b i t s  

having uniform s i m  w i t &  one or two srprouted bud6 -MI slam 

l n  eslob pot. ?ulWfaJ. operationre wrs wmried out as gerr 

the Paakaga of prraotioe rewmndstions (Amnyzlrotlls, 1978). 

A l l  W fseartrrrenta in *%be f b l d  exjterrirshsnt vaa repeated 

b U s  pot oul-turrl arperhmalt am. Sash pat was dremhed 

witb 300 rl o f  fwg&oide, Pre eallr@mua rotting wlllaet re~orded 

SO b r a  after m w b g  mil paat 8 1 1 1 0 t g ~ r ~ d ~ b  ratting readrdad 

oms In o farSinflpht till the arop harveat%d. Final 

lrtand of the arop w a a  reocrrded at tha tine o f  hamusst, 

A l l  data obtafneb wers wmlymd a lxt irmtio%cllg,  

Sttodents 't* was wrrd w h e n  %he amber  o f  trea%ae&ks wrcr 



ten and b b v .  m a  We treatwent mmMrsa rrrorederb Wn, 

Tulr;syVs mathod follow& for ~&Lysria. Only &he 'mat 

10 trestlatbnts wrs oaapa~~ed with CD in tbzrr ease o f  forty 

treatment malgsira. 





'Fke paUmgan oaueLq4; mPt rot of &Anger uaa isolated 

and it was brours;ht into pure aultum for de ta i l ed  mrphollo- 

giorsl atudieer. The azorpkKllogPBa3. crhwmtarn o f  Ulu ary~wism 

rerra, eta folbvc8. 

Myoelium hyalLna, oosnoeytio w l U  a w i d ~ f s .  6 ) f  5,Y u, 

The pouth of &car f w q p  tasr rapid o n  oatrsrsal qpr me%iuaa 

w i t h  oattony w h i k ,  in o o b w  ma ooveretd 9 om pot,ridfrsh 

w i % h f n  48 bawls, 3prsrrrgfr were mlpy rare ifl 80114 16#3d18, 

but abwdant  in thts liquid oat8eaal nrediw, L-cure 1w3er of 

oporw&ia wre a b m m d  w i t h f a  24 burpt when ra eaduro dim 

fras -lid mdis *a trtmafemd to taeratad wa-2, p r q i a  

were filaglentoua ;La fhe laitid. stagw htw tswl%ad --.sJ 

produoerd l a W a t a  fnf latsd  bOSB;LSQ11I)as out off' by a grass wall 

the t r s @ W t f ~  hyphrse. 

varfsd widely (Pise, 1 to 3b). It a # w m d  23.9 .to 76.9 x 

7.8 to 73 ,u wad We number of lobes mwled from o m  to tvslve. 

a low mission tube ending in a wtaiole WLO formd tm 

sporaagium prior k, morpore f omt i sn .  Vu,aabor o f  moaporee 

ln a w ~ i ~ l e  varied Sran 35 to 46 depending on UE sim of 











uparsagia. e~oaopona ~ l r r ,  mtilsr gld tbe enaptad  

moapona UMP.~ 5.6 te 10.2 p in 4l.at.r. Tb. 

ooenlr m terYifi3U. m a t h *  apberfairil aulrCt t b  varied 

iro8 20.8 to 28.5 p in  d L u t u  (Fig. 4). *ntb.rldia rrr6 

rtsr18usde h$pagyw$l or dIulia6ta8, .o.try tdmmina* swely 

intemal%rg, b-1 -pad or" bcawUy e ~ t s .  12.5 k, 

34.2 r 4.6 b 12.2 p k a i r  (Fig. 4). %.pore. wur 

aph.ltoale swot& and .#naQ 12.5 to 2 8 . 2 ~  la d 

(arm. 5 etna 6 ) .  

In tim terpculsfun, r q  

of 20 - 32.0, %h@ m a l x a u r s  eat 28.C =d m W ) Q ~ T X ) ~ C ~ E I  sere 

produa~ad ah- 28.C. Sporulgia gwm.Aaated dLPeotlzJr by putv 

tw forward mraa GuW ebow 28'0. J"h@ mtility of w a p o r s  

was vigwoua far the f b a t  20 Wwatepl &r*r llbrtratfon &ow 

thRI variole Erlld 4~)bm~li~~ltl W ? u e r  an4 snuysteb in %Bout 

t ta 2 hours in at44tfle d i s t i U e b  ublWF. 9m@d 6111: tPLU GPOVB) 

ohari~~ters the osganias fatrab tb tk3 the oraw a.f t;lst 

d ~ ~ o r l b s d  by Pito;gatriok $1923) slrdl idaatliied as Bthfla 

anMaMemtum (Mmn) Fitaprtsrhk. 

The patb@nfoit jr  of 2. Isoln ted  from 

laflroted rhfsome, &xioh ~ j e  w d  for tM pmsrcmt rpWies, 









ves pmwbd on *Rhd.-juwiPoS and * H a r a n *  varieties of 

giqpr, k b n  ther hurgru vlrra inoouls%ab on rhisosm bi to, 

matplroka rottw of Um rhtrecP~ea %mu o b ~ s m d  v i a i a  ef@t 

dage inaoulration. Xn patwd pl=trr the first a p p b m  

sbrsrvsd ww the appearam@ o f  rs l@>t yellow aolour at thrs 

. t ip  of thar leare@. Thia ~ r r U o w i n g  ogrsred very fsst an8 tha 

entfre Waf  b l a e  aad Uaf abet& turned y e l l o w  w f & i n  a 

prrrbd of 12 day& M s r r r r k h i Z . ,  the basaf. portion of We gLant 

ar t  the point o f  sttwhaeat w i t h  Wm r h i a o ~  an3 aoltl aurfmcp 

.116md paSe trm2uorant b u n  area whish beoaarre wt@r make4 

la rmture durt to We Oestruotlon of b&t tisczue~. ?he &at 

at this atage could Be ears14 &led out fhrn the milie The 

rhimm of the Sxlf~fcrZerd p l a n k  koers ar~liulrotb and s~.%arZ,ecl 

rotting within this period. syaptola devitloprrtcrant was 

has.t;sasd w i t h  high rafnS811 wnd belay@& w i t h  l o w  ruinft-dl 

axrd hi& tamperatwe. 

Xn or- ta f h d  out tW mat eiT%'@crtloa3 fCm&ioida 

&@fast 2, anlwmi&crrraatq .a bio 88s.y w i t h  different fungi- 

oldse vss crclrrhd but umw pI101~1 f ~ o d  teuhlliqw (ZentSfQr0r. 

1955). The r%zjults 8ro e;i-n &a tabbar 1 m d  2, X h s  

rsarulta irtdioat&d that among twelve rungioldes tried in 

Wtme &iffarunt osmentratism, 100 per aeat inhfbitian m a  



Aurgio idea 
Per -at i n a i b i t a  

aooerrwatio~ ia lpm 



oota imb only with 8galLol at  500 ppm. 'Phiride aar$ d i f o l r t m  

at 500 ppr grmr 94 ,l t sad 61.91 psr o a t  inhibitiaa rssp.atiwLg. 

A U  athar fbgbidar nrrt @ilP(butive XR, aantroUb& %ha 

~yoalisrl. -wt& of  tb. at W ~o-snWatiom t ~ i . 4 ,  

To finit out ths m&nAmm ooamntrOLtri0n Qheshunt oaopaund. 

agsl lol  %&%&a requiC8d ilor abe aamp3.bta mibittan o f  

the f u q p ,  an axprimat wsnu, auadwted wing 4literant 

conamtratione of the f l m @ ~ i b g s .  00mp18343 lnhlbftbn o f  tb 

ft,aa$ua & v i a  weu noti68b a m  2000 ppa of Ohea-jhUBt oompowd 

or thirida or W0 ppm of WLD1 WB~) wad. Q d l u &  
thfribe below 250 ppm aonaeraWartion and abAshunt oaapuatl 

bralow 2000 ppm sl bwmficbatfwc in irrhibftiag tiha h?g'0oJt51 of 

the fwqpaa (TaUs 3 sad 4)e 

The results of  tho a y a m ~ t l o  sifrrot o f  ahrphwt 

oampound, agaUo1 lQaa tbfri(lr en q. ~ d e m e t u m  a m  

p r s m ~ 8  in t e u a  S W 6r f t  ~rrrm-rJi that 100 ~ ~ 1 1 1  o f  

a@.&& pkur 100 ppm of Obiraw .ma tiha smart eff'ao%&ve srang 

tha 4ttSotos~t oaab%na%ior~lr trh8, la tnhibitrbq W 

f5r0vth o f  tba ~ a p h S e l y .  mrhuat ~lBpOund p h &  

a@lol; rend oIw3a-t w m p u  palas trg93loP and &iri8r, 

ehnwsrd 100 pr  sent hbibitinn at 250 ppa oorrouaWrslif iaa. 

fXowtlrsr, aheshunt ooarpaund pLur tSririda oolllblnation eshlbitad 

aolqplew tnhlbitbn only 15 500 ppa aotlloantrrcrtion. 



Table 4, Par orrnt iobibitbn of p u t h  o i  E. 
lzm@sgara*ii wi trh  l;irrsrs runglaiaeer 
after 7 chap irroubatian, 

r l ) -x . -s-m~r2o-rrr i l - -nrq-m-=-a 1 ~ ~ - = . r r 3 ~ " t . . * r n - m - - ' 1 1 ) - ~ - - 1 ~ - * - - ) 0 * a . . . d ~ %  

Serial Per @ant b h i b i t i o a  
Riubss i&ee mrptlen-ttona &a pJp 

10 25 50 tOO 2'50 500 lo00 2Wl '5000 



Table 6 .  Pu. oant labibition of gmoth of 2.a-d.m- On 
inoorporated wlf. different o ~ ~ ~ b i r m t f ~ m  of QWM w o i b s  
after 7 says ixlrsubkitlon. 



%ha bsrrio ~f b& mmy rrkdfe.. a h e m t  aarrpouad, 

s~@.hl snd thiridr, w l l n  ~d for tks f h L d  @tub&@@* -3 

w e  t r i a d  in t&a fteld po per the 4ataU.a derraribard udlrur 

NaEezislrs aad t4eW4a. 

Bf feat o f  aesd trestewnt on pss emarm- rotting 

Sea4 tr%~Wmat with 0.25 per @%at -01 ealufion 

vaar not etfeotim b reduaing the pre emerpnae r o I t i n g  of  

(I-r. Tbe pn cr.atgemo rottin& in ths n o a M L  p l o t  uso 

41.46 pcrraantqp for *Rb"be-~~abiFO ' and 38.02 percscmtag.e 

for 'Wan' (Table@ 7 and 91, 

T h 9  effaot of fimgioibaS, applictantioa on pre emreno8 

rotting of g w r  ~ i e t l e a  'Blade-j.aeFro' snd Warm* is 

given in Tablrte 7, 0, g and 10, A U  tbp fwgioidin2 applhor- 

tfom rebuaad fhr~ pre emrgcrrme rattiag, but wae 1Y) 

aig;nifiomt d%ffglrgnasr betwan Ua treat8aetnts. 

&&a ~ r z  aoft rot of 

cuaermrlae p o t t a t  ApplNatian o f  ehe.huat 

aospound wae faun6 effeotivr in reduoin$ the pm eaw@laae 
1 



Table 7. a i a &  o wi;rTj,mt5on on pr@ 
YZUTi* ins* 









n$*W of ginger, Th pro8atrCpo of pas easrgwws rotting 

in %h8 absahat ooqmurrtt t r s r ~ b b  plots -re 19,90 W 10.10 

reapwtively far 'Ris+l@-j#airo* era4 ')lfe3m' rsriotiee, 

wqmrad k) 41.46 -4 343.02 in oantrol (Tablea 7 9). 

Part eurmnoe rott- A rsing3ls upplioatign of 

obrhuat uorrpa\;md after &erniaatfon o f  ~ a d l  mt afieOtiva, 

irteapeative of the t t u  o i  sgpl&crathar eula the Meation rete 

rar~p4 iraa 27.68 to 46,02 proent;age, Hoverg~~ Ghsru i a 8 

aignifiosnt redubtion in We dtscpww l.1mi4snae, a.t;lsaet 

Suo app1Icmtbzm QS ubll&aat oompmmd w@rrm: @yea BUete f  the 

gfiuwiaaLtien. %a% WB#.. m e  na sppmtaierbb dissssre rsdwtbn 

fn thu p lots  vbre tm ar  Wer appl iu~t iune  o f  aktsrhunt 

ClrompWlLi was &i9@13, @mination of g w .  Ths p e t  

emtgeme mtt- in them %~0atad plcPta, we- 6.41 eand 10.13 

peraetntegm rerpcrotlvely (2aBba 11 a d  12). 

Pro nlus mrt 41161~~~110(c r o t t a t  'Phe effeot of 

ohamhunt oompoW tftrb wnfSQl of soft mt of i a  

8bOm in Tablee 11 Qxrd 13. Lowat 4fsea.m inoiden06 o f  

29.96 paracan- vaa maardd Ln the tmrtmeat 6 ics. 

Oh-Bn4hl folluued by tr+ataanf ambers 7 arad 5 ia. dh-0h-Oh-0h 

anb Uh-Qhl~1  mmpwti'llbty, T2mecr t w o  b=4~8taea*a vie. 7 md 

5 wr0 dleo arr par w i t h  mataarsnt nuibrer 1 i e  3h-x-x-x, 

Hlgheet diraocr tsrrldsmr o f  69.79 ps~aer~tqp ma mtiwd in 



the sbntral followed by 68*2) preen- ia ths m m m n t  

8- 4 is, x - s - z ~ ~ .  I t  ir men lProm ehe WblaPa 11, 12 

eand 13 that Ohe&%Uaf 4W-uad bMdl% plS?%tirrg. w ~ U  lau 

t w o  or # m e  tfPsr appliosrtioa, after gurafruation ~f gin@u?, 

were mularsswy for effeatfotsly oontrolling #a twit rot o f  

@a!Pr. 

Gffeot o f  aml loS,  i t a  tiore and mclumwe o f  rap~lha%fgn QEL 

son mt  o f  rt.lnnar 

Prda eara~~pxloe I P ~ - l t  Applimtien o f  q p l X o 1  vlar, 

Pound efirgafiva in maw* tBc3 w e  g89i"flp8gag sott* of  

ifincilsaur'. T M ~ U W ~ O ~ ~ ~ ~ ~ E M W ~ ~ ~ ~ B ~  SnObrr 

sgmllZo1 -a-4 pl~drs W W O  16.88 anb 33.65 fm 'Rla-Q.. 

jamrriro' errnd 'MsPsn' w i e t i a ~ ~  ~ ) 8 ~ ~ 9 8 t & t r ~ ~ l 3  waparea t o  

41.46 38,02 for oan-1 (Tabba 7 m d  9). 

8- sapplloation, ag 

;4lpsrllol afbw germhation o f  WP am l l ~ t  BB sf;t"imtirrir 

two OF ttwee tLBb8 applic~atba of a@aXhS. after @mikinatian 

o f  8iwar in mbu~~iq thb poet arpar4pm6 rottiag, T b  loweat 

d i e s a m  iproi~noa o f  14.46 prcrentqp ww aotiwd *an three 

epplioatione of a g U o l  wsa girsn &la& wramtfbn of g-9 

*11;4 we high%@$ iaai&mm o f  56.77 psr-swp wsrJa notiead 

in tr?tratmnt mmwr 3 fs. &MM~ W o l  alrppliab 0Uy o m  



Tabla t 1, Bf Ewt of oheshunt oompeund, itsr t iam and mquenoe of applioatlon on soft rai t 
of giaar 

mtEp- 
mat- o f  rhi- Pcuaen- 
vsrnt freatzaeats Wber Re- Post tage of Tatal Ps;roen- 
Illarrh- l m W d  o f  Thi- e m -  O ~ T -  p e t  

% 4  
h g w l a r  mmmr t&ge o f  A q p a l w  

era some @rma gsnns emre- tram- o f  Jn- to ta l  -- 
r e p ~ h s -  ~pirroi- rot- rot- BWB sot- fa-d ~ B O W ~  ~ * a -  ionwad 
tiem ~'Lk3d t- tin& ting valutte p l ~ t a  tian v&hes 







in the inoibsnntll o f  tart rut (26.04 ps~eeatam) m t i ~ d ,  

ssaoad cnd third w $ a  an lafeatlan gmmarnws o f  '30.21 

ezad 47.40 retsperatiwly. Traramn%r where only om appllaa- 

tion a t  lagallo1 at btifbmat prriob. of tim ~ 8 8  Qlf-n did 

not diff8r sigaifiaaatly -8 oar amthe aad m a  abrat o f  

~hsrOk (Tabha  14 ~d 16). 

i o W  effeative in redwing tk. gm ePrargenoe roftfng o f  

'Rfo-QI-janrriro' rand Mseaiat raiirhtlaa af gingar. TL#, 

peroesrrtsap of pirre e m r g u r ~ ~ )  mttfns l n  thirida -dated p b t r  

usre 22,60 and 94.17 reepgetir~ly far 'Ria-h-jaaeiro' M& 

'Msran* vrrrietlaa, ~ o s p u e d  ta 41.46 tarid 38.02 for oontrol 

( T a k e s  7 andl 9) .  

h a t  ~msmrzoe r o t t a t  ThiridLs vas not sffeativa 

waa ao ~lim;iiioant diffezam br heen ?be aoatrcQS evlg tiha 



- a ~ - m ~ . r ~ l l - a ~ - 1 ~ . a * t ~ a ~ ~ - S ~ Y - 1 1 1  .L.l-m -."e.)b.l)...I* 

WWbr 
of rhi- PIS-- 

Treat- -1~18 Vuaber 3% %st tslpr o f  Total Pertma- 
rarnt Tmatnuernt. plerntclsd of rhi- 8mr- 8mr- past A a g u l m  number tqp of  A a g u l a t  
numb- in 4 ~brer @me grrnae emf@- tram- of 5Q- to ta l  Wane- 
era mplfoa- pmi- rot- rot- a ~ o s  rot- fororsd fctatrrb infrro- fcwmred 

&baa asttbd tSng ting ing vaXuir~s p3ant.a tbn valna8 
~~~--I"-...-U-III~WUUI.UII-~~*--(~~~~~.L*~IMLIW*IIIIU~--.I.~~-HII*WII~~~-- 



Tabla 45. Effect of agallol, its tLms and sequewe of application 
on post emergence rotting done 

Analysis of veirhue table h 

rlllr----km-L--------ZIrl..&&Plr- 

Source S.S. di0 Varianola IPS 

Treatment 3038.02 7 b34.00 4.43 

Error 2058.4-t 21 98.02 



Table ?6. Effect of agallol, its tintst and sequmce of application 
on soft  rot of ginger 

analysis of varian~e table 

0msI.I1114 ~ - ~ ~ ~ " - L - . ) ~ - . . ) ~ a D m D  

SOU~CS, S.S. d f m  V ~ i a n c ~ e  P o  

o ~ * ~ I - - I ~ - ~ L I I I I I a ~ m o . L I I I ) . I . . I - * - . ) . ) m - - n -  

T d a l  5942.34 31 

Block 393.75 3 333 0 2 5  

Treatments 3651 034 7 523.u  

Error 7897m25 25 90.35 



Jia rotatfon) on mit  rot a t  A[- 

B a t  awrmrrrw rattiq@ B-pt the traatmnf nuPbsr 3, 

tlhrure thtiridk m a  appli.4 ri\tsr a burs appliaation of a w l ,  

all other treatments sldrfbltad bmtbr aan-1 of ths poat 

emrpsae rotting than thert of unWstaU ahe& wban tlm 

fian&~i&a wre applied am afte? the athar in rotatian 

(Tablee 20 and 21). 

Prr DXW mat emarbocr rot*-r 1U1 f u a g i o i u  

mswaoela gave bttar o r e r a  oaatml c a i  the soft r o t  of 

ginigar t&m the wtrcsaW4 &.ak emapt the A g i ? h - 7 ~  I W I Q U ~ ~ ~ ,  

whioh wtw on gar w i % h  eonfrt3.l (Table8 20 BLbLd 22 ) .  



T U  17, LfrsOt of thiri&, ita t i a m  8nd aeaquama of qgliaaCbn on 80- rot a t  -gre 
m - w - s - 9  . I ~ - . ~ ~ ~ - O - ) S - W Y Y ~ ~ ~ W ~ - U ~ -  a-tlcls.r--.~.r----ro-r-'lr-*=-- 

mba? P%rmm- 
Treat- o f  rhi- Rum- 1R"s Poet %rrarasn- A a g a & a r  Tow1 a f 
mat soma of rhi- emr- emr- ?a$@ of *FUU- aum?m~ fatal 
rum- p ~ s n t a d  +are guwe gem3 post fcorrred of in- hfn- hqpaltw 
bra in 4 gem- rat- rut- e m r e -  vsluea fsrcrtad ti- kaner- 

rcrpliaa- mted  ting ting m e  roC- plant8 forrrsd 
t ion8 ing l ? a w a  

~~H~~~...-~IU-.I~.H~II.--I)~.I)~.L.IIC-IL~.I-~.II-HI-..,.I~.I~U)~.~CII.).I-W~.I~-~~~~-~~~~-~~ 



susm SLg* u* Par Jr * 





T a b l e  20, Effeot of p and antit p a t  elaergenoe fknglofdsl apglioatian (In rotation) on 
.oft rot of glagmr, 

1 ) ~ ~ ' C P I - P - I - * ~ ~ ~ ~ ~ ~ . . I L 9 ~ ~ ~ ~ ~ ~ . r O ~ ~ r q . l l r g . . I r t r l ) ~ - 1 I Y Y % ~ 3 . I P C - O - e ~ ~ ~ - O Y ~ ~  

Btmber R w a h r  m e a m  angrt- PIBmcra- A q p h r  

Treat- of rh&- of thi- Pra Paat ~ of laul ? a q p o f  trm- 
seat 90M8 SOgPe8 BPIYUT" @-Po p06#t tZWmw c)f ill" b&r f0rEIed 
Rum- Traauarta planted @ruLna- p a ~  maaa emre- form4 fee ted  infeat- valma 
bgr8 in 4 re- ted rat- rot- nae mt- valwa plants  %on 
W I I I I I H I I I I I I I I  ~ % & n _ ~ - ~ ~ * - - t & ~ ~ f l ~ . . . . . , 4 u  --..---- l--....l-(..--.II.-------III-- 







r BffaoO of pre M& tue port 

swr@nas hnglaftlal applioatbn (in rotation) on post 

e w e -  rotting ie shorn in tabha 23 and 24* TW bw@aC 

dim- imidnn~ of 10.74 ~ ~ F U W I ~  WW obm-4 wf 

A g d h l  rsequsaa%. Revever, air tsseWmnt wsa not rtslrtirtf- 

0-3 &iffarent f r o m  rUn-idaf, ~ g W - 8  Q'isd* A n  

the &uq~ioidsl sequc~eooa Wtsd mre atsLtirstierrlly sti&fiaant 

than uatrrsatied olsgok ( % U a  23 MQ 241, 

vluar poet s a s ~ m w  mittaryl. fe all Um tqgioldaf. 

wrqwesprr, the omwaU, dimul+ W~idemw~ w l e a s  thRn 50 psr 

oent *a oolsrpu?e& to ooatt-ska%* troyb~r, there m m sign%- 

fiaautt differem betwen tha -aid& sgqw-s Wied 

(Tabbe 23 mB 25 1. 

j;Lrr ratat&on) on so& rot, oS* ninPar 

ssqus-8 t r N d  wrs sigaiiiorrstlg ba%tar than the cWok, 

they -re aa par arrraw thsPresSvee. Tho lowest polert earqpncm 

rattfng 8.28 pQlra%nta@ #s mtfoed b BgtjEh-Bh e9gwme 

aftcar gmuh~tkrn (Tsbler 26 anb 27). 



Table 23. EPfect of pre and two post emergeme fungicidal application (in rotation) on .oit 
r o t  of ginger 

Treat;- Number 
m t  Treatments of rhi- Percen- 
IWID~-  

zomes rJumber Pre Poat tag8 of Aagular T o w  Pemen- A a g u b ~  

ers planted of rhi- emer- emer- post .Crarm- number ta&e of 
i n 4  zomes gence geme, erne- formed of in- t o t a l  &%EZ 
replica- germi- rot- m enee values fee* ini-- 
t i o w  nated thq tfng rattAng ed tion 

plaxxts 
NIIIII"HWIUIIIIIINHUI.II,--II).UHHIIIIIINHIIH... U I H I I U L Y I V  - 

7 Control 1 92 135 ?? 57 49 3 7  6 934 69.79 57.77 

Eaczh replieation contains 48 plank, 

*+ aignllicaat at 1 per cgnt level. 
* sigpificant at fi p r  om* lml, 







THiWb, 
amst 7t ;k089b 

fpetla PemasM 

2xuab- alnn- - - :- w a r  --a 
I)s. *. k r 4  tw4baw- uw Dsm ronw$ 

Npum- gamd*) Pot- * fosaad ~ . o c  lraturrr 
%&am# xmwbd ** -w * l m h u  ui tlm 

II- 

#=- 
U 

-&ation QOII%&~ 88 p-k* 
*+ f#Lggui- at 1 par cm%t 3Q)VeI* 





(IPY ~ W I l O *  uad r0t.*n> OLl mom rot o i  

Po#% emrmncrs ratrtigdfr Wh+n two epglioatLbns of the 

saw, Smgioids om aftcar tihe o t b r ,  wsr, ao6parsb aria tuo 

epplfiationia, of the fhngioibes in rowtion for We crontrol 

o t  paat enrCgbme rotting o f  pimn~,ftM, mmalta V~~FB #)t 

6i&fbantlJ different fro10 o m  urotber (Tehles 29 m d  30). 

Pre ~ l w  m a t  ~mermmm mttlqgt The soft sot b o i -  

Biraas wore ooatrolled sfgprifbaztUy by applying th fwgidiber 

tw t-8. But Ware war m sigpiiioiant differenae k t m n  

We trerat~ntug ulrether tha 6- Aurgioideer w e  ueed t#, 

tiares or the diffsrcanf fmgfei4es #ru w e d  in rotation. 

The loverst inaiden- (57 out o f  192) ww aiotbcrd in 

Agdhr-x 6iiqwncra aad the hi#mt  LnslBenoe (95 ou* of 192) 

in ApTh-x-% arequanos (Tabha 29 ami 91 1. 





Table  2% Bff80'E of pee lutai ozm part smrgeLLoe flm@iaiderl app21a3:tion (mas usq-a 
and in rotation) an m f t  rat of gbgym. 'b 

1 ~ ~ ~ ~ ~ ~ ~ ~ r l l ~ I " ? . ~ ~ - ~ . r l ~ - ; 1 ~ ~ ' " . D - m 1 ~ 3 - = ~ - ~ ~ ~ ~ r ~ 5 1 * t ~ " D " ( . ~ ~ ~ 1 ~ ~ " " P D " P ~ ~ ~ r l l  

Rlamha' 
T~rtt- of rhi- W10;eri- 
mat %a- r Pre Poet of A q u -  l iotaf 
m8b- Treatments p l e n k d  of rhi- amp arsor- paat Irs rrorrbsrWpoi 
w e  h 4 m"' G48368 @am @-rea m- of $$h- tx'mhem 

pAioart- g e r ~ ~ f n a -  rat-  rot- ~wa rot- f o m d  feofed infeot- tonas8 
iom tiad *@ ing values plants ion valwae -- I I I I I I I I I - U I H U W I H . H H ) . H H ) ~ - ~ ~ ~ ~ I . I U - ~ - ~ ~ - U W W ~ . I . I H ~ I H I ~ ~ ~ ~ . I , ~ ~ L I O . I , ~ W I U D -  





ArcbarlyaFs of vzwi.amtcz table 



of akteabaunf oor~pound aftcar @rtainstbn o f  ginger ~ 1 ~ 6  gives, 

while tbaa h i g b s t  fgoidsane o f  a.63 pasmentqp na tioed 

wherta two applfoatianiai o f  thlrtde eftar $e~r&utioa awe  given, 

&@ glU8 RUat BEWTRBniOl) X'O%t*t A l l  the g%t>%t;p, Ubf~h 

reoe&ved W e s  f w i o i d a 3  ~~ppliaattons was found k, bca superior 

to tZwb untztsatsd p l o t s  fa? u o v e r a l l  dlfastum fnuidcisnacs 

m a  c+tmop3~8d, Eenthou$h Ul trhrr WcaaWntr -re an par HnB 

s i~pl i f ioantly  different @or that o f  oaatrol, applicr~tion of 

three e i tbar  in mas awaq112owe ar fn rotation 



T e b h  32, Bffwt a i  ant3 tm post ems- fiu@uid;etl applioatian (ursro srsqwuIoe 
and Sa mtation) on eaft rot of gbgmr 

?hmbesr. 
Treat- of rsnf- Paraen- 
'Pmt Treatsnra mmer hnberr Pre b a t  fage of hgu- Total P~MBB- 
mmb- planbe4 of -1- czrprsr- w r -  poet lar number o t  b$ubw 
e m  in 4 rs- mlpars gpme genocr -re- t r u -  o f  b- total t~tiuret- 

plioa- mrmha- rot- rat- nde rot- formeel feeted Meet -  form4 
tions teb -a ting t* d w a  pbastts fort vslwa 

repl&a.fif.nn wntaina 4 8  plants, 
**Si@ifiomt f i t  1 parr oaat leW, 
* smiffosnt at 5 per oent 1-1. 



- ~ ~ ~ * m ~ ~ - ~ - w v - ~ a - o ~ ~ a - ~ - r n * w ~ ~ m ~ ~ ~ ~ ~ ~ ~  
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grrnriaation o f  ghglar. %hey awe ri&nliiaanUy be%- in 

aonfralldng t&e port -mar m t t i q  than the mtr@ateb 

ah@-, Among fh9: treetmnb, %&wee tisue fbdride asyllgliaatloh 

after emninsrticm w i t h  r d i 9 d ~ 1 6  Wi66r~dd ef 21.38 per#ats@ 

was found ta be leaart erffeativw. All ather trarat~~ants were 

not eignf f'iossltly different f b m  om ~11~eUer G TabLars 35 a d  

%I. 

1PM ~lua errrerswase r o t f S q s  A l l  the 

treaturnta wwe cstsrtiatim3.I.y ai@fiarunt &on t b  untreateB 

ubok in aontmP1irrQ; the soft rot of gbgcul. ( T s b h s B  md 9). 

T h e  treretlllant nu1pWr 1 ( t o w  tfws abrsslluat aolapaW agpliaa- 

t b n )  ww Pound suparior f o U w s d  by thrar treatawnt number 2 

infsotian f 54.89 

praarnta@) wm mtioed iB Uw Woabrllbnt number 3 ( four 

t isss t h i r l b e  applfoation) , 

gtfcaot o f  pre a& noat es4p:mmo faaq&~idaL avplkoatbn i q  
41fIsrcsst ~ ~ Q U Q P O Q I ~  iatcwrv-flr on aof t rat of L.,- 

Paet eaaarmms rott- Thn stffsot of  angiaidal 

applieertion fa different #rquamer and iatexwile on post 

swr@anaa, rottfng is given la Tablea 38 an4 33, f a  lovest; 

peraent&,ge of  rotting (8.28) warn 8-n Sn treatment ambs 13 

( A l p J 8 3 1 4 h  mquenaa af*r @rUmtbn).  But, i t  ww on p s r  



Table 35, dffeot af pnt rani3 thr6e poet eme~ganue fmgiaida;l appliaatioa (8- ac4quanar; 
-4 h rotatien) on eoft mt  of &in(gsr. 

1 ~ - - - m ~ - m a m ~ 1 ~ = - m - m - a  --m-m-a-m - U . I L ~ V ~ ~ ~ ~ ~ L I O - U - ~ ~ ~ - ~ - ~  --~--I.)(IQ-II*.I*I-=..~.c~~.~-~ 
l"lOuPbrar 

ma%- of rhi- Pmorsn- 
r&~-a Ytmbar  Poet %aga of Anep,l- Total 2-cssm- 

markt m a t a n t .  auJb- 1mted of rhi- eacar- emr- p a t  L lar nuopber tabge of kngulaw 
-8 4 m- %Om. glBIMB -1166 t383PgB- =maa o f  b" tO-1 trmw- 

plicrat- ,gwlPfnara sot- rot- noe rot- formed faated ini.o%- foead 
ioao rs8 tm3 *fng t- valursa plants b n  wilm 







T a b b  38. 8ffeut of par gnb p e t  emr plioatian in di fP8 iaht  
mquu2cme aPnrf intarrcrla on 

l-'ll-.P)r*irl..lla%r*lll.rlrlrlr.I.=-r*l.r.r---m-*-llrrr 

%tmbr 
Treatpent sf mi- 
m r a  ITfeatPsrnU ik001&6 ?bmber Pres b a t  f &@- TottraX Pare6n- 

laatedl of ru- -4bmer-pe& las nuraber of & z n- . ore  g.me -re- -- oi LIL- ~ O U  tmm- 
pxioet- germin&- mt- rat- m e  rn t-farmd feoted Meet-  gomad 
tboa ted ting tiag tlng rsLuea plan- ion lmlws 

H U - P - H I I I - I - * M I H I I I I * I  --MIIIII~..-H-I----UIU.~).~~U-H-U-III---- 

1 # A @ %  x 192 161 31 Pg 24.22 30000 30 56.46 36173 
2 Q X I T h x  x 192 166 26 46 ~ 8 ~ 9 2  32aa 74 ma4 m,r4 
3 A& 'ilb x x 192 133 39 56 %em 57.27 93 49eU 441,s 
4 A& Ots, x x 192 15 42 23073 2 9 a X  57 99-69 
5 T h C h . ~  x 192 15'3 177 XI 43 28mt0 3taW 82 42.V s2eg 4% 
6 a * %  x 192 151 41 40 26.49 me73 81 Me61 J o m ( y t  
7 QkPAgTh x 392 

31 
34 
24 

F9mS4 26mft 52 27.08 30ceq 
8 Q h T h A g  r 292 161 14.91 22.69 55 28A9 32.s 
9 4.Shm x 192 3 57 B 28 17e83 24.W 63 32.01 34*85 

10 Ilia as "fh x 392 165 rl 32 19.49 26m23 59 ')0*73 33.23 
11 ! h O h A e  r 192 162 30 a 17.90 25.18 59 3Qa73 >'J0f3 
12 !i%bgQl x 192 16 10.74 19.24 59 30.73 S.97 

13 149 35 13 ChAgTh bh 392 - 157 8.28 15,W 48  arm 28.62 
14 CXb'Fh AgCh 992 165 2*r 18 too91 19041 45 23144 28.23 
15 Oh 2-h A 6  a 192 163 29 17 10.43 18.65 4% 23*5)16 a.36 
16 4 bh A g  192 156 36 25 16.05 22.80 fit 31 an 34.17 
17 Th a Ag Th 192 160 32 21 13m13 21000 53 27.60 3om'X) 
18 "Tlr A g  Oh "Ilb 192 163 29 16 9.82 18020 45 23.44 23.77 
19 psatrol 
.IC...r...I).UIIIICIW 

192 --...-- -0- 

115 77 57 49157 46.63 5 4  69e79 57 en 
---I------ - - - . I I W I - ~ ~ H ( I - - - . L - ~ ~ N I  

Eb ?@tit3 5*30** 2*m* 
a*@* ~u.~sI 14033 20.93 

1-m - ~ ' t r r l ~ - m ~ w - r n - ~ - m - w - ~ - m " ~ ~  ~ - a - ~ - s r l r s - i t - ~ ' ~ ~  -m "1-a d **.)--mr*pw13-..*illtD*iD--D-'"Q-- 

riaob zwplfoation oontaIne 48  pleatca, 
**Sig~ifiaant at 1 per uent Unl,  
* digaifforurt st 5 plsr oent lerar2, ar 





Prs ~lul goat e8#rmaem mttL&BD, Sfhe trastwnt 

mumbar 14 (Ch-Th-A$lCm regwnae) ma, found oupa3rbr in 

oontrolling. tha, w i t  rot o f  ghger aontral, qut 

treatment uar an gsr w i t h  aL1 afher lhngiofdsl treatmmte, 

The plots reosiollag tun t b e  m i a i b a 3 ,  arppliuathn emapt 

the treetmsnt m W r e  1 end 4 ( O h - A g l ~ 1  and Ag-:h-xrt 

Lffeat o f  fuwdofbal wpliaatiaa on 0.0it rot Isad g k I C 4  

d5AMifE 

Borpt emr~-t AU tM fungfofdal Weawn- 

were askstisfiarP;lly rsignifioant than th9, rzttreateb s~~eo.% in 

e d n k m l L i ~  this poet eonorgenorr ratting of gfnsr ,  The haut 

post  e ~ g e r m  roti;frrg (6.41 psrlbrantage) uae seen fn tvaat- 

arent numbs 6 wblah rsoefmb b,wo ti81~3t.3 appliostfiin o f  ahshunt 

oorpoupuf afWr @mmLnation, But ft  uas an pa;r aritk a l l  We 

txeatmnts wi~hslre three tfaaa, f'un&ioid& appliostion ( i n  

rotatian) sftar gwaurabatioa uag given exnept ths trretatwnf 

r a ~ ~ b 8 ~  fl(.?h-Th-Ag mqaremm aftar ger9abation). Three timr, 



Table &. dfwt ote prca and post tcrcatiaa 
i n  6;19f%mmt e#b- Of triurr;raP. 

AmayrafPr crZ *la* 



( treatment muakwr $4) ssod Tts*- aegwllooa (treateatat 

number 29) after ~ r m h m ~  o f  mm 3I.m OD p a r  

with th+ treatment aUaar 6 (Tablrss 41 sur;d 42). 

treatsent8 #re found artastlsttoalXy ai@if3oant than the 

unzre8t;sd ahea% la oontrolling the omrcll.1 diaersse llrnaideb~e 

o f  ginger. mmg ths treatmmlel, t;hrrrcer times c%kmrerhunt ma- 

paw3 appliaatfoa w faun4 20 bn aup8rior. But it w~ on 

par w f a  four t;isas~ f b & % o i b a l  srpplfoetlsn (Aa rowation) 

erroept the treatmat number 9'7 ( A e - 2 1 h - A g  eequ~anae), ?bur 

tines applioatioa of bkrerhuad at~-UXkb, q p l l o l .  Oh-ACpJPh-x 

secpema anb CWTh-JLgr sgquano6 were ahw on par w i t h  

treratmat nmbr 6 (Tablea 41 ard 43). 

3.mreaead ther yield o f  g-r cwllpsrred to the watrol 

(Tabu@ 43 ppgd 44). Tha Weemat nusber 6 (Threr t ima 

rapplioatioa a f ohsrhu~.at ~atpotan4 1 &me We -xfaup yield 

(5.780 kg) folloverd by t&w tfret4, rrppLioaticln of agdUe1 

(5.644) kg). But ta4y we- Qa psr w i t h  tmatrprnt nuPrbeurr 

34, 35, 56, '58, 39, 25 2% 









The ianiQenoe o f  amit rot 

vala and rahfsll reoeiveil dw- thsit wried fa given in 

Tab&* 45. f t ia  olear iran the table rand 4ihe waph (Pig, 7) 

that ths dimasas started apparing i ron July onwar& sgb 

wacirwnr lafeotha waar olmsrrsd during Auwt, -Dare vao o 

d-eot C#@FPebti~Yl betwen %hO raibfal 9nd %.he Biaears 

iaoidsme, Arom Julg to A-t there a w n t ~ u r r  

imrewe in tihe dfmaaa Illidi&m. Thia use f~llawera by a 

gradual redllrrtion and m freoh lnf~ot ion *a notimad aStsr 

Oatobr, Taet varie ' t j  'Rio4~1-3armiso' varo mre uu~roeptibl. 

tima ')sfaranO. 

Pot oultws s t u d F s ~  

The dim- ineldame, both pra srasrgeme and port 

alrerenoe ratting mu# wry asarly?e, ira the pot ouStue 

exprimnt bRnm it was nuti ptmsib3.e to arrive at any ooa- 

slwian (Trbls 46). Tham oilg?nlfllomt differemm b 

#8 g b k d  o f  6-r bl ths f'l#&J#fbe t\rcst%%t38 WBd in OCbntX'Ol 

pots (3eebh. 46 an8 47). 





~ainfc?!l. 
, -, R I O  do- janeiro. 

waran. 



471 df-t af w;~Ilsatfa aDlr yfeld &-- 
in pow. 





post rtmergenora clamping off o f  vmlou, aultivatad pZaatr. 

rot sgrptev on artifioial baoulCatioo both in & +itFo Mb 

y&&* Th. ahurot0r. o f  thi. s(pu.6 vith tb. 

b e ~ ~ i p % i ~ ~  o f  a i m  by ?i;t~ptrW (1923). 

The ability of 8. g@uzlduasw to brm Qbaut pathrogmm8ie 

on gbqpr uu, mpo~rted by serarrl wrbss (hthr,  19071 

3 l t b a m - e  19991 Seas 193101 P 3 19381 

Uppeli, 194Ot 1942 Wl I[namusnsr;ae 1972)e A m  

fa= other op+oUa ~f 'I& a. 

(UmsTe 19408 -It, 1941 9aB B+rt~,  1942), 

393% x* ( H a w  sad Jortrl* 

( R e m e  t949) were am4 ~PG)?W 

to aswse mft  rot of gin-. Sounrr, Mess apeales a t  

wore mt f6\urb ru~lra50trl)d w i t h  Uw eoft rot af 6-r 

&a tag mid l r k r l t i o  aoA3.o o f  VoZ&naUkwa, 

Ia the pawmat itmatigptioa 12 ewmnly ari3ablr 

rtrngiaidee u e ~  teatad using bio mUwd aad We WoXdras  



Uhia wofs found to ba tam Mat wrr hurtlirar testa4 in 

the 'f&@ld, 

bis  usarg l a  mamib@red to br, a sirgls and oorapssatirrly 

sffeatlve % h o d .  The bto asmy mtu8ier oaoried @us vftb 

d i f f i ~ e n t  rwlgiaitlea wing: g. arr the *at  

tho ftw fmgAoiUe trPete4 ~i- 2. 
Sh~srara rad Joasi (1979) pt m d  control o? thco 

p w U 3  o f  tha i\uagus. 8iailrPs mOU1ta \nra ob-d by 

Xnea pUam a. (1975) uo~k iag  w i t h  P. tarfilm&. T h L  

war winly beorruse of Eho alPr;eaor, of a mop.? mite for #a 

aation oi knl.te on B Y M ~ ~  ruad othrr P h p ~ t Q I o  fimgl. 

But crodb+muSiaPary to Um fia&iqp of 3basPs and Sa.hf (1979). 

b thra preaent invesrtipE.tioa diahruv W-45 and barbtlrp wrrrr, 

foams iasff.atin, a@.Qat P. 
iladlag i s  in fW.3 qpeereaf w i t h  Wur iinb&qp o i  8mma Uahab 

3kmma (1976). Bm frutatioidi. Bayw 5072 (deron) wu mt 



The fkm&bldg 2Yrasai~ol (Porn) wm beffeatilm ig 

oheaking ths gmorZh of the hurgwr, I b i s  ie in lagrrscsmt 

w i t h  the find- of  GLbson &a. (1%l) and Slrpur 11$ irJ, 
(1978), B[rreudsu ( 1963) bad r&our t M t  braaafoal (P(I1QB) 

w mt efieative -bat ~i P-r 

The bio waay 8Wdias ia3bfaaQd q p l l @ E e  W i d e  

and bihlatan at 500 ppm uww rffeativm in &ealting th. 

mv%b of #u fmgw st da@mer. Howref, oalJ tba, 

fungiaidee *&a& iepva lrom thar, 9 prr arrnt lrrbfbitfon o h r  

tagrsllol uad f h i r u e  vlerr m-kb for fur- rrtrlu8isr. 

Ohamhunt aallrpound, a fmgU#ib, f Q I l s h  le being wid@k,y wad 

The ~ m d t r s  of tbie pkseaat ltmattgistian abowed tha 

ak#ahun.b mrrpauaaa w e s  not efibotive uwrrn upto 1000 pgl 



~i aharrhuna aempound vhiab my mot k em- ta kip1 t& 

rtnrqpu, Ossplete mibitha 01 9, WBI 

poroibb drsn 500 ppg of q a l l o l  urr bborparataa in tbe 

wbiuln, Ra$w@.ai~ (196l) got ourpl.te am-l 

of 2, oaly wbgn 1000 pper o f  @erema waLIli wed, 

white Soan W a m b  wrd EMw3pa (t976) s b a m d  c m ~ l s W  

wntrol o f  tibe funw srsn at a oomsatmtisn of 700 ppm 

0 f  8 % ~ -  Q, (1978) found that 500 o f  

asstan @war tOO per aunt oaatrol of p. 9h&a 

diffclmme, in 44s o a n o e a ~ t i a n  of -oi&s mqaired, tg 

kUl i2utCp;rs a a ~ h t r s l y ~  ob-4 by tibm WWWN frr 

dm to t M  4iffsmnort fn lha  aaraunt o f  ~~lcrxwury ~eeern t  in 

tSlff) we&. fhmplmte hUbition o f  the ftrnCqFur w 

abta-d anly v i a  2000 ppm of t&Lrib  m e  indorparclitd in 

m d % ~ e  R a ~ s m ~  3%- & (1978) obtaiDsd 100 

mef fnhibf %icon of Pe w f % h  1000 pprr 0s trbi;t.ier. 

inrt a ptW@nr the fu&fe%.lafty be l.rhm#rr#d or 

&eareamd. Xa tb prmmnt imemtQatian, 8 eW4y w u  currub 

out to t iad out the ~ g a s ~ g l t r ~ L e # a a ~ n f r t i o  crffiot o f  

mrbtlrrt OOrlpotUbd, -1 at UfrYdF8~1t OOm~fra,~ 

t i o ~  ag;rrinrt E, +Ltxo.. Tht, 8- 1 1 ~ 6 ~ a t d  

ttm* <Tabla@ 5 and 6) a a q S s k  W b f t i n a  of Ghct Aullgurr ww 



porrfBl8 uhen 100 ppm of w]iol sad 100 ppi of tbirgde 

#re a d  toqpthiarr, a4.h it req-4 ppl  of 

or a006 ppr of ?&kit%? to gat 100 per ocsnt t , % b i t t a a  of 

taae rungw when they mrs wad a o ~ k ~ y *  This b a o&ur 

indioatfon o i  oyzwgistio raation o f  theme f'uagiof&r. S i r i -  

lwly ohsuhmt oorppound plus -lob at 250 ppm e-1 

e&w&r~~t uonpoutla p l w  agtQlo1 Wi plus thfride at 250 ppr 

eaoh oauU alw crhraek t b  fbqpl pwth  0019pUfbly. Tkls 

obesmmtlon fhat ~ e . h u g t  aompuad plusr s@llol mil glw 

fh&ide re-d 250 ppar smh of %ha fWq?bLbs ta eif'#t 

8 IOO per oant i n b i b i t h a  of thd, nfaguz, uas aontradiatory 

t b  f w  -3.103, pfWJ thbU8 tikt 100 pg@l 8- 

00Uld 0hQOPE tb fW& mbtth 008pbW3ly. Thi0 bdire0-  

inbimfi,e that, iXI BL mix)iurct o f  ah@#hmf ~olsrpound, sgslSol 

aa8 th5rib.t alasahmt croypcllirulil is playing aoam r o b ,  uhbh 

m d t ~ ~ d  the W o i b s r l  0ff1,Wy o f  ~ t h ~  two a h a ~ i l l a .  

Thie ohocrrratloa la resah6rb fmn Uls ffndinSg the Wehunt 

mwuad plus qpLl01 at 250 p p  eeab 6oul.d amtrol the 

lhurgurr oampfstcll3.y uhUa i* require8 tM came aonoent~t ion 

eveatbough ohssbunt mapomd, ag&Uo& a d  thlrfb. were 

a g p l b d  ts6pthrr. Ths ~crbluron for rsduaed tLngi(3idra3. ~ t i m  

o f  oherhunt ooqp~unsf gZur, sgpllal and thfPide EaixWm m y  

be due to ianolllprtibfli%x arrd produution of imam u~kfammble 

~ w w Q .  8em (1973) m~rded Wt th;tribs w mt 



aorprr.bibla wieh oappsr f'w@a.;tdrr. ~is)ulrrbaon { lW1j)) 

deaeftaW&tad tta-trt E s f x t m a ,  01 ablnramb thm (1 a 1 

ral;ia 2.5 g akxture/Zyl m d )  rppLiftd to par msds eve 

more efisatfw oaa%ml of mud rot ma Baurp ing  off 

(2. ufimttm) Ulsa wMn faaividuJ fb%&laidue wars applLsd 

erpsrafs2y. 

Oado the fkaq#uitlk hU PO-d a i f 'at ioe  4a v&tJeo_, 

its abi l i ty  to a h a  tb d i m u  w e  'loQ, p?ovsQ unbr fisU 

c~oabltionr. W1.M that rim r firUL expertmat vlae aonduatad 

to firad out sffisraoy of  hm@,@idea in oantmllin6]1 soft  rot 

of W~0rlr5 y~lck- cmte 99351 Tha-t 194t1 

Bkwgtmtt lgjjO$ f3Mhlwe ma A i l U w m @  3*2$ iEobhurf, 9966 

sad Hawwe and dogail 1v4)  hd aadllMPWn a&mUar afudiaa, 

but weir remalts srar mt Sn ib3L qpramt w i t h  emla 0th- 

dw ito ths fuat Wst dUfWwma &a @MU (UICL a&~~~l .Wl l ls t ib  

taotors. Tbm prerren* rtudg i r  m w  an et taatp  to find 

out a f&@oida, vhiah i. suitable for sofd  1dli;teritia 

m i l  rrsasiving hfigh rahfaZI, 'Ehree fkm@oidiea Y 

~lh8-t ~Olp()\111d* Olle t h O ~  8-1 W O W y  0hlOX'fdfil (WUP) 

exad mtra methyl fbiursr dlrulphi40 (thirib) mPb uprd u 

raU fungioidser. msr fhmg&oidea #re eeleatad baa- 

Way werlllr fbuad h&&ly eihbotIw & a h a  the &mwt;h of 

P -0 , Wm arurrrrl wt of  ssf f  rot o f  girypr, 

W& hg studi*ill. Tbbm -0id68 H119 w~lfrd i~ 



Sefi rot of gin- tb 16~)mprL.Sd 4 1  %we of rot- 

ting xmn~ly pre emr@raas and gost aurrgparcw r0tt-0 XU 

pre atesargrnoe rotting, tbs aproutQb rlzLrrorrr8 &sQsnd eve#% 

M f o ~ e  i f r  BBYIT@P~ uut o f  the mix and p+rriaed, 'Ithirr mQ@t 

be dun to  presenm of the perthogen in We  muted misome8 

or it wight hrara been sttaakad by thh mtioe prz#o@n 

8v~~Llrsrble in the mil .  Xn gout ea~gp#!ma rotting, ftw 

rhim-8 pt fnfeoted by the plathaen ami3.sbI.e irt fbs soll 

oausinly deam af the plant. Bvmth6ugh post enrsr@@noa rot- 

ting fs more BurJinyp %he early artag8s of th@ groutti of  gingrr 

it oan iniaat wen ful ly  aatwed p3rmte when tha aon4itbnr 

The firat wria3i ry8ptor rtntiosd ia Um poat elPsrpno@ 

and Bdt~~truation o f  b e t  tissui+e took plaoe follow4 by %op- 

plfng of she plant at th is  point, tsar oar thRs rhSaoorer 

ales got dsaaged and IarIWX a vata~p 8;1118a o f  putrefy- 

tinswe. Ths entire plant wail UU.6 vithia s p r i u d  a f  

o m  wek &ma tho alirrtio crond5tbru ~ l r r r  f a r p u s ~ ~ b b ,  





*nonymtie. 19531 *t. 19601 C D t h u i .  1966 and 3hur 

and IE60UH)O 198O)r 

The p m n t  study hw alesrb~t a h -  thst ttw sued 

trcaattmnt at the ti= of ~ltarqp d i d  not haw ang fnfll~l~an8 

b ehea)ting the La6ld;axro~ in the f i e l d .  Thfs olaf 

ba dm to rerrioua rsamms vi t ,  %be rfiieams Wt have 

aarria4 some hihwstirrg prepQ&U1e vary 888p in Zhe ha% 

thlesws vhioh might mt hats Wen dss t ropd  by thPlr me4 

tnsatmnt or the f i e l d  might hsm aant-ed aufffa&en% 

gotenti4 inaoulugs for Westing. Che @owing plmt. 

th4 p&ta were timmhed ulth Web dlfhsrsnt funglaidsr before 

planting. But *ere U. lp d&fhnaoe betwen tll@ fW3&ioid.u. 

T h l e  shnvs that singla ooU blr'slurhing be?fore plmting w i t h  

any o m  of ths W d a  fU&fafCbs t r b d  o m  ahecrk U a  prs 

owrpm rotting to  a b p ~ t  extent, Xtrere mso rsporta 

about thcs rethation 3.n Ulrd g r c ~  atbar@nocs rottialg by the 

appliaation of wppr fmgia%4ee ( t, 1960) and ma~oury 

hragiofdea (3auminf Rajagpmmr 2961). However, there a?e 

rra rcirprte about t;he wcrfUrmra o f  th5ran In ~csBuofng -43 

p a  ewrggnoe m f t m  o f  @a@@r, Tha abi l i ty  af tbfrm tta 

l r d p o  me em?z8.n0 &ap&mg o i i  o f  t ~ m t o  +gg pi-t yp. 

reportab by ~i~ q4 a. ( 1973). T h a r r f a ~  - w i n g  



brsnaing of thrrr @oil, w i t h  aay oror o f  t h  rrbaos auntblr+b 

fbqlalbcsa $8 h-y eascmnW&l to get r p o d  otu,@k o t  Ua 

di6aww. 

Appliaation of nU]LbltbbLdl)a at dif'femnt b- 

a f t u  germinstion gave vwy5n6: deqreer of oontral. A a- 

applir3ation of ahsQBunt mmpauade agrllrsl or t h f r L Q %  m 

not efftaatlve fn ohbolchg tare d l a u r s  througtrout amp 

growth oomparrsd t o  tvo or thrsrcr rpplieations af%sr gemaha- 

tion, Exoept for %@lo1 other  tur, ~ i o i r i a a  grt- W t t m  

aan-1 thsn We msak uha a ninglab &ppliaatjLon o f  fuqgi- 

01th m a  given am mat& aftallc p l a t -  (Table 41 1. 

Similarly a sin@ fm@u2dal aypLia~ttion ithr'cpe 

mnfhrr alter planting bid not rsbwe, tha dimam iYusidane@ 

uhan oo~parecl to two or ?&!we %ppliaatfons kftsr @nrsm@gora 

of planter. 'fhs bmideme 4f 4 f - a ~  j5L 

p&t wrjur evaa higher than the a h a  (Table  $1) an4 the 

lsitqg3.a trceawnt o f  s@lul vaa iaraffeotfve, %~unnoeke (1961) 

reported that orgapao merrourial fbag&cribee -re l o s t  by 

baohka$ at a Wtm rate aampretl to Warn, >+utSag th8 

premt i#os~tlg.rrrti~n~ tbsra wU# r, oantS.zmoue r a P a 1  fma 

waJr W k w *  (Table 45). ma thLb ~ ~ i o d ,  %W mi& 

-1 whi6h W& wplb8 wt hsr- h4WhBd a m  i"ror Uld 

saU tiwrr reduning the f%agSoidrS oon#rnbrati@n ta meb r 



A dng3.8 applieatirba of  any om of the threei mi- 
aids8 four rasths 8ffer pzleathiag (14. Sepl;Q1mber) bid m?i 

ooarri&mably rmUaoe the port uvrgpnae ratting oompsrrra ta 

ooatm1 (Tabu 41 ) , In flw aburm o f  a fungi6itW.l qp l ior -  

tioa ;tsr thtl mfZe f,hs iaoaulm o f  %he pathogwa t harrs 

buiSt up during May to Au&raet and eaumif rrewrre iaf~ot ioa  

during ails period. Henoe, Jual, a appliasl;bn o f  

flmgictibe during %pteabe,r cramnut b r#, way ahsuk the 

&is~1aee dur- the met eu~soepIiblb pesfo& o f  tihe arup 

growth 'Vise July t o  9epWstbgre Sturbrrre apla A ~ W I B L  (?%2) 

ropertad fha% omca the B i s r a r r ,  har setablished isr thet f i e l d ,  

it i e  very diffioult to 483.- Um upam3 soen by fU@&oidal  

applhrtion, E[srree a ainQESe yppliwrtun o f  Ausgiai&ae four 

-nth8 after p b r ~ t f n g  i a  nst helpful Am ab-klnp: Ues ~ ~ ~ e s d  

of tb8 di.saua. The inaidenoo o i  bh. dfsaaae aftsr abuek- 

m e t  rapnsaon WJ lrery liritrd 8iat~e ftrs oltaetfo kyad mi% 

eonditfons wre slbt fwouraU a r  the ialeotioa m d  aapractd 

af  ULQI pathogen, ~ ~ P ,  w i t h  tha mturtty of orop, 

it slao devebped rsam msiar4amm rgoSaart tb,% paUm&i?n. 

The  liavrret 8isslw Widenae an8 higher% ylnld of 

r w a s  obteriaad than We@ appltartbru, o;P okRtubtmt 

@~r~lgURd g i ~ ~ n  (mbk~i 11 tcr '32 * 34, 43 to 4410 



Bffeot 4 1  ohsatrunt aoapound f u s  ta ooa-1 of oait rot 

of ginger uaa reported by revera wtrtm. m t  (1940) 
gdt mod wntrul of  ths bisea+e by dmaohlag oheahsmt 

oomw *&*t day@ before p m t -  crna %hrecr firtnkep1tly 

apglieatlonar after gsrriastlon. 3 ~ 1 y  apl)ngme~~~ €1953) 

ales ~b-d mob am-1 a f  thrr d l a a w  hAgb4i.f yisld 

of 6-r by drsnahiag ohrdnut O Q ~ W *  T b  

o f  ahnahunt ao.qrounj8 in oonfrolliag dlurp&ng aft ef 

wib~ O P Q ~ ~ ,  USMI r~)m~t(bb by u ) ~ I D B F ~  v~S. &tlibbi.ll 

and Wahlield (1924) on p@fiPgpa&tm. Sb+pi%& (19%) en 

ka ,  ah4ratarr anb B i o m  (99J9) on ~ i a b  errd pmmy, Ebpictnr 

(19%) and Urtm (195)) an teb.at#r pf, (1942) on 

-ems, waaaas (ts44) oa prgwl, S f a e h  auRd S b g h  (1953) 

on o u o t ~ b i t o ,  6- aab ~~1vutvra (195)) oa toaato aria 

~~ I#La ,liOnltinf ( 1954) en tummIO. Thb reeata 

o f  Ule psuant iansati@tiaa aleuu indiaate tMt erong 

bk W trgrd, c r t i m f  ~ s p ~ d  la beat 

i"curgioibrll to oontr@l miY rat 91 giia$ur & ttw latruritLo 

s0i3.U r+@cbi~ing hi@ ?S&WaZl, T h t u a  @ B t  a UCMI~~OZ 

o f  the dim- bl tb. @@U &8Mbw w i t h  ~Mlhtgtt 

aoapawl Miore p l a t i n g  sad tm port a a ~ ? g b m  & 8 n w  

srrcr himy errsrsntiul. 



(Tabla8 14, 15, 16). lMw tlms rppXiaa%ion of 01 

usha -8 rwxt beet to alruaiunt earportad 'llr3Jl+ll tha g b M  of 

gb@EZ' -8 ~- I I ) ,  mttat 41 ausd 44)r 

a 8- drr,mUag o f  4pZla1.14.r gwegZantW Brr#Pckhing 

wra to be euypcbrior Urzvr unt?errtad a h a  An rebw- 

Sag tBs aaft rot SrraLdenoe, i t  urr inferior to two or thrarr 

t$raer apglioation o f  aipllol afbr the emrgenors o f  the 

plant (Tables lJI 15 anb 16), 

S f a g b .  ypplia@tion of e&albl ww aat sfZaotirr, 
f 

beoauucl fbe ~ o i &  Bigpe Brwrar b-n liemud ang rvrdrr 

hamy rainfall bsnditioaas (Waurnrobp 1961) or it  have 

born f i . w e d  due to ir;og;lrl wtioa ( S p a a i r  64 9. 1962). 

Ae a r c r w l t  of leaabing a gtedual ndzrrbtbn &I the mzwurjr 

level &n %&a roi l  toab? f i r~lo and tab m4wd 1-1 Wt 

hrrw beea iruifcsotira to bscrt293y thr pathogpa (~vlliflabl. in 

thr, rail .  TLlsl behaview o i r s r o ~ r y  fhagicridea fn a 4  mi l  

reported by ~ e l 1 1 0 1 p h r ~ 8 .  I)ibroa (1936) r8port.d 

that l a w  cbrqple a t  ethyl r n ~ ~ ~ y  fM@oi8ass resulted in an 

iatmmmbd inaideme o f  off o f  p b  ~ ~ d l d l & q p ~  &e t6 

PrUiulrr and @$&ot#Wa epp. Kr* ma4 Miller (1964) 

obmr+sd that m l s r ( g l e  past ok ar(puaia ~srmary appltsd to 

m i l  rem,ined in thg mma 1 0 ~ 1  for a p r i e d  of 30 to 50 d q a ,  

Istur Wwra wcrai (B &pLBdU.l6.aOgpaaitfon of the aoapouad; Xn 

ths per%.ent study two, thme mb ibur t a e  app lba t ioo  of 



W f8md @fitOtBt&- kouu, * @p b % t ~  

t t ~ o  . t taosasf~ app%ioa*iom wscll Uarrr thm 60 dagr, %"hum 

fkrs Level o i  fam&c)ibal prcopar*y o f  Q(geUoll wcu m a l n u s d  

to 8-h r ooaoern9rstion vhioh pf.r t;axSo & the ruagull. 

Tho 6 ~ b i l i v  o f  or ssroury fungioid.8 ia aontmlltrg 

the damping off ver reported by PhiLlip. fi so (1959) 

Grover lrrard aft (1972). Kausvsr* f3kmgimt (9960) m p k b  

that crenmn wur not effeotSos winat s o f t  rat o f  eriagpr, 

M b a  om, t ~ b  or %&CHI applioatba a f  thfride wes 

Cffvoa after pam pllaunf iqg drcrauhiq* cr mdwotion in tbd 

Saoidame of tb dimma wawl rnntfcrsd aargsesd 80 oontrol 

(Tsblsr 17 19). H o w e r r  tMw tPrrc)tnunt. U d  not 

bbftbr atgnffioaatly fmr om mmthar. !thou@ fhirib. 

freabrmt WW bet- than tM ~ ~ n t r o l ,  i t  v l ~ s  i a i ~ L o r  W 

ohmhunt oonptlLd M& 8gaXtal bk mdTPll- the tlfmbu (-bur 

'32 ta TI), !this lttndLsg ir in iplll aglrYremnt v;LW IIamn(1971) 

u b  swprted that t W m 8  &*I m b  mmpta wP1 w f t h  o r m e  

mmoaeiarlr ln ooatmllbg mi& barn dtlr&8@eso Rcr\rkrtnhnur 

d Y.(1973) found th.L dnnahlsg th. m i l  w i t h  0.2 mRt 

l l g d ~ ~ d  O A ~ Y  %UPeaais &i@~h& off o f  fallypfa Qnb 

egg plpat, SsvararlotiY)~ uo1~kbb.a a h  reportgd tha, 

il#tffeatitcra6rs of fliiram (#crXhn, 19% aad (lerruronf, 1954). 

How=, &tm&Wab (1964) got $owl aaaieslol a t  

u5qg -&ma, bmwm ha wed r -9 UgpI ooaogn*ation o f  



- i u y f o m  ~m 1Eghr). The poor prrfafltM60 o f  U i r ~  

qpimt m y  be dru eevamBl fmturs. 

i-lf 00- 40- (-OW@ 1967) S'hm b- 

pMeb at r fretsr rate in agmuWN.o a v a i l  (Wad ceaek* 

1971 and R O e p l ~  qft 1974) rab ia m i l  ~mtra&iuog Zla. 

olay (Nerrlurir and at- $968) rrnd mre of o r m a  matter 

(Rbhaurbsoa, 1954). Tha estl in whioh g.5a@r wm oul.tirrafe4 

in the gr.rrent sha4.y oaantrhed &am o f  a28y and mm af 

thirhda b+&~rrbed laster ubm ?b&M m a t e d  ubeat srssdo were 

efarsd at 20 - 23'0. T M  k8p@raktnr daring the e e l y  

r-ie of  the auX%ivatlnn o f  gfaecur fn the prsseat aW4y 

wlirs fbr 29.6'0 ta 30.9'6. Phur whea aoapartrd to ohankuart 

oaapunb aad a~jallol, thirids ir not ra good fbng&oibe to 

oaatml Ohe mart rat of p.inrrar &n t&e -14 laterit& mfl8 

receiving Maivy rainfall. 

The ability oi rof3 to dsvetlop reabtanod 

wt riar(gioldrr8 b hiCpbr 8-6 b - U p  Rtn& .a 

intl8laWly aawerSated w i t h  ftmgi~iasr ( m k  enti amterm, 

19571 m g  orad 1Yoob. t948e 1959; QlFo- and %ant* $961 
M& & I n i d  -4 SJbelrirr 1964). & e m m t  w ~ ~ m t r r d  



to find out IIW~IMP 2. 4weloped realetaror, 

s a ~ i a s t  fmgia18crr dun ta aontfrarow rpplisrtlm of the sgss 

fmgAoide to amtrol aaft raft of glnmr. Ran@Ues uem 

applied i a  d i f f w e a t  rotsttom rPnd fbsy were ao d vith 

fa UNB asma re~uaame or in r6Wthn did nor differ si&$niff- 

tread 

vzrs noticled In plater rarabltAng thr++ arks &ur t laes t w g i -  

oidaX rrpplioertfon alm (Tab240 32 ta 36). Howmar, the tdruat- 

aenta uf- Gh-Ob, (Ih* in two tJJlse appliua?4oa~ 

msg Piradings ob(up1y fndiaa- t w t  the fWqpa8 

E . m t a 8  4$4 mt deterbp rag relaiatsase a @ h t  me 
fungiaides, even when they a m  .pplieb aantlmawly. Thr, 

rcrrulta a m  inbioet.6 tb%t faoarpontba of f c M e  ia tba 

rokrtbn omlainhag ahmrrrhuat cporporrrrd a d  sgsllel is not 

very effeotim. mie w w  exgeswd rim% tibe findfngsr rrhawsd 

that thir ide  when app;lied k, 8 o f l  bnoosp~eae at ra Ifaeter raw 
o o w e d  fo mlat m d  Qh-f -muffbe  fn tha b i ~  Uw 
rrlDaAiOs it uss is& tBat q p u a l  pLw fhfridb UIQ @!gall01 



glue amrkunt ~~~ iabibtesd th. faagpl 6pwwth W t W $  

w$sn tharsc, oaapoWr vrru m%x84 fO@th8fr rather tima &.ma 

ab)y nsm ussd a b ~ t 8 1 j r .  r n ~ b  oorbSnatfans wrrs affeet- 

iorr m n  a% 8 resg l o w  oonosatratioa. Thfr e m r 4  MU- 

fbqp& acttion of qpIls1 p&8 U3riQ. -4 q p l l o X  plLus 

0bn8Wnt w ~ W  mt mt-d Sa fbrll fiead b t Q A b 8 r  

This n y  MI due k, tha fsrrt; fsRatt Umss ihnyfioi&a ramntbu@b 

applied om aim %be #r aot applfed ta@Wmr. 'Jith 

the =entltr by th ti- irhrn th. #@US& ~ a i b e  vau applied, 

the firrt applisd fhgbib. U@t hPrs bees dagmWd the . Thrl wuru2nnrs of th. rsgpl~rUu111 of ~ a i b ~ s  is 

ikfilLrrikr iatarml+ mUtiaa8 Oo Q I C P I ~ ~ ~ , ~  e o f l  mt a t  

g ing~1p  wae aat expclrlmnk8 upoa by of the p f ~ ~ L O ' t l l ;  

wrksrcr. ?ma a;hk lptudy it 111 O ~ ~ I B S % ~  &mwn that agplioa- 

tion o f  same fbg&ai&er .gpirr .eaaig at diff 'ereat  intmml,r 

wu f ~ u g A  89p(~slor In mntxwlf%q UU) d i e e ~  fhm 11)3 applylag 

arsaa in rotsticm, 



The e w i r r ) . 0 ~ ~  sartbitlons play an impof-t ~0111 

in %he d 8 v e ~ ~ d l l t  o f  &of% r o t  &boa# o f  g i ~ r ,  Xn ths 

prcrmnt rkrdg. tiacs part mmr- rst 8 k r t . d  appearing f r e m  

July. The peak Weation var aotlmd Zn A u g u r r t  fo2lowd by 

a aWrp 4aolina i r ~  ctbe dirsasso huiQ.noe aad na fsa* Weat -  

ion uae &otia@b atsr Oatobaw, Thb miatfon in 'tlm blsrer#r 

&tl@f8~810e U M  be d h a t l y  cs0~1~hk3rd the r&Sf4%&& Md 

UttrPity of the plmt. lPhs Wnt 8 m p U b l s  ~ ~ l o d  oil tha, 

amp vrae itr early 8%-a, o f  gprovth (July to Ssptansber). 

hartbar, ooalt-runnur, rsinkrll &urine uouth-et Plommoa 

helpad the Illtiltiplioation uzQ, rp~esb o f  2he parfha~gesn bar 

oreatlag a mfiabr2.e-d oon4Sf50n a pralongad perin4 LD 

the ault ivated lens. Oadsr thir 8ligbt4 mmecobia aoadi- 

tion, tho abflity o f  fh8 plnaf to mai.t tho infgatfoa wrro 

C O ~ U U ( ~ ~  m d  the pZm%~ mt  fSL--& ~ ~ r l l i l y .  Them 

oontlmaw ahbwavr Uur- tb mrawzrst aerrsoon. BEWWP 

t8ow 'ILttrre oras wavy 1~1hmu &ring EOo-rber, aw#h 

iafootion W mt mtSo.br ttUt bs d ~ %  to t iW fmt that 

the m i l  usr, aat rroskad oorpl.w4  fa^ e pg.alon6prd plrrwil 

utd roe m mamoblo oonditbs p w a U a b  at that time agd 

t k ~  8%-z p-0 uwo Sn m - d  8-8 o f  ~ - f t g .  

am stus trund, wQI notlaed &u 'RW**$-W0 'H8mm' 



The filoida- o f  wit, mf b pot oulttrre axp8r-t 

wss vary SOW. Harms Uw 8;i'iiAiemg of funefalUsa: a4u16 

m-ti kb skrdied. BveathuUgti We pbto YY~IPB f i l l e d  otith thrr 

biolr ae i l ,  w1UaWd rPQm fbB f;trbfb ~ ~ r )  g%nger was malt&- 

tatod a m l f ~ ,  ths dimas+ - wjr b~. TBie m y  kr dw 

drainargs sto.  O f  Wise -8 mad Usaim- milable  in tba 

pots rroaultia(6 gpod acrrartior~ Wt hCl;rlYI Wbli edwcferlXy 

offaated fhs w w t h  of Ule pfbagsa -4 ln(#~aamb thcs 





1. ' S ~ i r r m  oa t;hr aoatml o f  rat af @a&pre wra 
cr~ndrtakb at t&e fn;sltrustloarjl JBqglpw atta&W * thr, 
O s l b g i r r  of ffsrf i o u l t w ,  ~ V a ~ u a ,  T r i a W ,  

4. Out of t k ~  12 fuagfaidrr ke-d m r  WL, 

%a&&& QIil Uiolatwa m m  fa=& t o  bsl beit- WMB 

fhs o u r  fkaa&Lr)idrm &a 6h+aking tM gjo* o f  



soil drcmmag before p2antlAg w i t i h  m y  sns of %he 

W e e  P ~ l a i t b s  aherrbd the pra mmg@nall rnbthg 

of glngsr ta s p a t  extant. 

Slagla sair appliorrtAon of  an^ a m  of thr, t;hr@e Wi- 

aiQ.88 am month rafter plantlag rcrduas4 tba &faelapse 

inoideme t o  sttam arlant. But ~rgplkrratiorr either 

?,wee EKbnd;ku or four oanQSu -XI plmti.n$ wm nat 

affeotlm in cmatrallbqg tibe d h ~ ~ l i l b .  

AppAiootloa of oha&unt ouapaUILd Mfom planting aa8 

tula port takereplgoe rpp&ioatioa wsfe found very eifsatim 

in oon%ralkbg UIA b i l ~ i l ~ ~ ) .  

mag thr, urirmnf watmatur a e w t  crowuad 

appliaetion three tims &a. oar pr8 saargeaaias two 

poet emaqganoo applSmtbm8 the beat gbld. 

Ona srppllmtlon of a&bl kfora pZanting and at lserrf 

ew port araeregbnm appliorrticubc m mocsaarwy for 

gattfng a u%iaf.atory ~entro l  o f  We d t m ~ e .  



#rv exlmnt, Ooarpa~.d kr ohuhuat #)apwi& -8 awla l ,  

a i r i d s  war aot tAa% -nuns1 af-atim in ooatrolltag Wu 

d i e s a m *  

14, Wgiaidarl &enohLng beafore planting am wall %a three 

p a t  warrgsnort iranohbqgs at different Utarnrls, whether 

in mqt&@W or ib. Z ' O t P t i o a r  & W W B ~  thB k1-8e)t 

prrPu8ahege o f  dieaeuct eon-1. How8tl"~r. m i l  dreanclhing 

hiare glenti- aad tuo poat cusr@nm sppLioertion8 

viUDirr three -nth@ after 8r~sr4paacl of plailttJ gave 

tmffiaien* mntiml of ttU3 dieeasr b the firr3d. 

15. Appllo.tioa o f  @me -oibsa ya$n agsb at 

d f f f u g a t  in tervals  wrarr found ta kb sup~riar irr aantrok- 

Ibg the dimam U & a  br applying thea in roiwtion, 

16, 3.- $5.6 l l ~ b  d ~ 8 l O p  ~;lljf mebe- wiXYllt 

tSzs fuagidi4er~ when they we- rpplird ~antiatlawly, 

17. Ad-- effeut on th. derrlopaorat o f  @qpr rbiaoms 

WW mf m t i ~ d  w d l i b . 8  -8 arn1S.d aafrut 

wit  rat of giagrr. 

18, The aoft rot dfuesss rtas?t8d arrppcrwiz& waa bet'ora tihe 

erasr@m3a aP %he p M t 8  in W i b l d  ?ha p a t  

amrpma mtt- rtw?teA applaslng onlg in Jdy, Tha 



p e e  p+riod of  dimeam irraiarwsr, w rratisad &a 

August ,  be imu~bbolsly after U% ooatUmue Wavy 

rain, folloured by Bc 8wwp beol%rM ams no m s f r  

infostion was mti-b aritca OaXaenrP, 
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