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Tv  mm t l M  im m em oria lv v e g e ta b le s  a re  r te o g n is e d  t o

b «  th e  pan an a a  t o r  oany o v i l  e f f e c t s  on h e a lth *  They e r e  

r l o h  BOQToes o f  v ita m in s  t m in era ls  end hormonoa which e r e  

q u i t e  e a a o n t la l  f o r  th e  normal m aintenance o f  human h e a lth *  

Amongst th e  s e v e r a l  v o  e ta b lo s  whioh a re  crown as annuals § 

oo lenaooouo v o g o ta b le o  l i k e  b r i n j a l t  tom ato and o h l l l l o o  

a r e  th e  moot im portan t In  South In d ia *  These v e g e ta b le s  

a re  v e r y  pop u la r  w ith  th o  r i c h  as u o l l  as th e  r o o r  a l lk o  

and th e y  aro  in v a r ia b ly  conoumod in  oono f o m  o r  o th e r  

d a i l y  by a l l *  Ginoo thoao v o g o ta b lo o  aro h i r h ly  p e r is h a b le  

and booQuno tho emnnd i o  con tin u ou s , th e y  aro  bo ing  c u l t i ­

v a te d  throughout tho  y o n r , Tho f a c t  thn.t a l l  those  v e ir e ta -  

b le o  a ro  c u l t i v a t e d  w ith  naricrun oaro and e x p e n d !tu ro , 

d ls e a s o  haaard a f f o c t o  tho  aoonony o f  tho  ^rownr and th o rob y  

th e  h e a lth  and w ea lth  o f  tho  n a t io n  r o  a vh o le *

A l l  tho oolnnaeooua vo  TOtablca a rc  o u b jo c t  t o  a 

nunbor o f  d iooaooo  oausod by fu n g i , b a o t o r ia ,  v i r u s e s ,  

nematodes and u n favou rab le  onvironr o n ta l  f a r to rn *  Among 

them9 two d i s t i n c t  t y  os o f  w i l t  d ioorvses i th o  fu n ga l  w i l t  

eauned by p M n rf lBl Pxrauorum. f .  l v o a o a r e l o i  and the 

b o e t e r i a l  w i l t  i n c i t e d  by ] ■oudononw B o lnna f jp H H  (b ..r*G ra ith ) 

B*F*nm lth a re  im p ortan t*  The b n o t o r in l  w i l t  i e  q u i t e  d e e tru — 

e t l v e  in  X e ra la  end l e  eh a rao ».c r leed  by th e  sudden w i l t in '?  

ef th e  pl e n t  a • The p la n tn  e o l la p e e  c o m p le te ly  w ith in  e  day
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• v  tw o* th s  a o « t  B V M tp t lb la  a ta c *  b a la<  on* t o  t h r a t  vaaka 

a f t e r  t r a n s p la n t in g .

B reed in g  t r i a l s  conducted t o  e v o lv e  v a r i o t i e a  r c a l -  

s to n t  t o  t h i s  droodod d is e a s e  have n ot boon c o m p le te ly  suooa* 

e o fu l  oo f o r .  A v id o  ronrro o f  ch em ica l oubotanooa have boon 

employed f o r  th e  o o n t r o l  o f  t h i s  d is e a s e .  But* th e  amount 

o f  euooeno aoh lovod  so  f a r  rona ina  f a r  from  s a t i s f a c t o r y .  

Borne w orkers  have oboorvod  th a t  th o  o o v o r i t y  o f  b a o t o r ia l  

w i l t  o f  so lanaooouo o ro ro  i s  o l i c h t l y  roducod by a heavy 

a p p l ic a t io n  o f  o rc a n ic  n itroyon ou o  f o r t i l i a o r a  to  s o i l  

( X e ln an t 1950f Kunnr,1 9 7 0 ).

O h o  o f f o o t  r , r  v a r io u s  o rgan ic  a n o r lro n to  in  tho  

o o v o r i t y  o f  dinonaoa orvunod by n o i ’ - b o m o  'r-lr.nt *-athor»onS 

has boon w ido ly  obnorvo*">. / I t i  • nfjh aovcrt il  o rg a n ic

m ntorin ln  havo boon found u n o \ i l  in  co n tro l l i -n y  d iooaooo  

caunod by f u n d  and nODntc’ cn , much work linn not boon 

o a r r io d  out ivrainnt n o i l —borno diooanoo o f  b - c t r r l a l  

o r l d n .

b’i t h  di'jQ o o n o id o m t i  no to  th o  nbovo fr io tn , an 

In v e n M e n t io n  wno undortahrn  to  ntudy th o  o ^ e o t  o f  

v a r io u s  a g r i c u l t u r a l  and indun ? :r in l van t o  p rodu n to , rrrren 

and n a tu re  crop  res id u en  and m ajor n ln n t n u tr in n to  on th o  

s e v e r i t y  o f  b a c t e r i a l  w i l t  o f  tom ato* p o p u la t io n  dynamics 

o f  iJUQldABBBM solnnaooaruai. th e  e a u s a l o r r e n lm  o f  th e  

d is e a s e  and th e  t o t a l  p o p u la t io n  o f  f t in r i »  b a c t e r ia  and 

a e t in o n y e e te s  in  s o i l .
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U TTSV  o r  UTIiRATURE

B a c t e r ia l  w i l t  o f  oo lanaeeoua p la n ts  voe  f i r s t  

r spo r te d  by B u r r l l  (1890 ) • Eh© ca u sa l o r c a n l n  was 

i d e n t i f i e d  by Smith (1 8 9 6 ) os ^oendooonon 

The ooouronoo o f  boo t o  r i a l  w i l t  i n  tom ato and o cc p lan t 

woo obaorvod  by 3mith (1906 ) • In  In d ia  b a o t o r la l  w i l t  

o f  tom ato wan f i r s t  r e p o r te d  by K od aya th u lla  and Saha 

(1 9 4 1 )•  L a te r  tho  o r c a n ic o  hoo boon re co rd ed  on o th o r  

oropo  ouch no p o ta to ,  b r i n j a l ,  and c h i l l i o o  (Dan and 

C hatho.ia lhyay, 1955)*

Jtornholory and h y o io lo r y

C o lon !oa  o f  t! o orrrnnion in  n u tr ie n t  rsodiun aro 

d i r t y  w h ito  a t  f i r r t ,  l a t o r  cn tu m in ~  in t o  a brown 

c o lo u r a t io n ,  Thoy a ro  c**ari n o r a t iv o ,  ohorrfc ror*n and 

n o t i l o  by moano o f  a a ln n lo  p o la r  f la rro liU iii,  ?'.o 

fo rm a tion  o f  a t/ntar* o o lu b lo  7i,Tnont brovm in  c o lo u r  la  

a lo o  n t io o d  ( 'n i t h ,  1FJQ6) • 'td n o n  ^  (1964 ) aurrco- 

o tod  tlir.t tho orrrnnion nay bo i d o n t i f i o d  by I t o  brown 

o o lo u ro  plrrnontatJLon in  o u ltu ro  nadium, dolman (19D4) 

used t o t m s o l iu n  nedlun (oon trv ln ljvr  2 ,3 -5  t r i^ h e n y l  

tetrruBolium  c h lo r id e )  t o  t e n t  th e  v ir u lo n o o  o f  tho 

orirnn ’ on# The v i r u l e n t  o t ra in n  ^oono^ood f l u i d a l  

w h ite  00Io n ia n  w ith  r in k  ca n tro e  on t e t r n e o l iu n  e o n ta ln -  

in s  n ed lu n .
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R o ta t io n  f o r  t t r o r o l  y o o re  w ith  oropa liomuna t o  th a  

U s M Q t  vo u ld  p rob a b ly  a id  In  th o  c o n t r o l  o t  b a o to r i& l v l l t • 

E xperim ents oonduoted In  N orth  C a ro lin a  shoved th a t  - fiv e  

y e a r  r o t a t io n  v i t h  corn  voa  v o ry  e f f e c t i v e  In  oh eck in c  

tob a cco  v l l t  (G arn er n l .  ■ 19171 Hooa and U o l f ,  1917) •

The poroontas©  o f  v i l t l n c  in  tho oon tinuoue t '-baoee p l o t  veo  

8 1 .3  v h l l o  3 «77  porocntnrro voo  n o t lo o d  in  f i e l d o  r o t a t e d  v i t h  

co rn . Aofcby (1923) ouccontcd  th a t  g ro w ln c  r-lraooo. in v ia a  

co a o o vo r  crop f o r  c o v o r a l  yonra in  a p r a c t i c a l  noaouro to  

o o n t r o l  tobacoo  w i l t .  Cmith (1944 ) p o in tod  out tho e f f i c i e ­

ncy o f  c n io e  r o t a t io n  in  tho  c o n t r o l  o f  tob acco  w i l t  d io en a o . 

He b e l ie v e d  th a t ta ta rv in e  out* o f  tho patho on duo to  tho 

p rooenco  o f  an innruna crop  in  tho r o t a t io n  i o  ro n p o n e ib lo  

f o r  the rod u c t ion  in  w i l t  i- c idonoo  (G n ith ,  139<'). In  

In d ia  brown r o t  o f  p o ta to o o  vno n irrn i^ icr.rrtly  roducod by 

Growing aoyboan orop p r i o r  t o  tho c u l t i v a t i o n  o f  p o ta toon  

( 5 . 7 ,  1 9 4 7 ). Hunar (1970 ) oboorvnd th a t  th e  b a c t e r i a l  

v l l t  o f  p o ta to o o  d id  n o t rv ponr in  th o  f i c l d a  in  whioh a 

•umner c rop  voo rrow n.

B a r le  rund O rr (1 3 9 3 ) obnerved  a re d u c t io n  in  tom ato 

v l l t  d leen n e  by th e  n rp l i c a t i o n  o f  l i n e .  Chem loale ouoh ae 

o tn e e lu n  ca rb o n a te , b a s ic  ralnr*, sodium a c id  e u ln h a te , a e id  

phosphate and anaohlum a u lp h a te  which caused a s u b s ta n t ia l



• h ta g t  l a  th a  s e l l  pH did n o t o lg n l  f i o a o t l y  in flu a n o a  tha w i l t  

d laaaaa  (Q a n i r  g£  # 1917)* T o o la  (1 9 3 9 ) o b ta in ed  e o n t f e l  

o f  b a a t e r ia l  w i l t  th rou gh  l l a e  a p p l ic a t io n  f o r  one season * ba t 

th a  r ami I t s  v a ra  n o t c o n s is te n t*  Eddins (1936| 19371 1939) 

su ffcasted  th a t  d iso& oos such os brown r o t  o f  p o ta to  and w i l t  o f  

tob aooo * tom ato and b r in j o l  oou ld  bo s u o o o s o fu lly  c o n tr o l l e d  by 

a - p l io G t io n  o f  su lphu r and l i n o  in  ou ooooo lon . I n i t i a l l y  tho  pH 

i s  node t o  o r t ro n o  a c id i c  ran  :o* A f t  o r  hoop ing th o  s o i l  i n  th a t  

c o n d it io n  f o r  a roaaonab lo  p er iod#  th o  a c id i t y  was o o r ro c to d  by 

th o  a p p l ic a t io n  o f  l in o a to n o *  Eruo t o  o n tro ro  a c i d i t y  tho 

pa tho-on  d iocr poaro l  from  o o i l *  Ho a ls o  fu r th e r  obsorvod  th a t 

th a  pevthocon d id  n o t r o ^ n o a r  ovon a f t ^ r  a Io n "  nori od* Joohono 

(1 9 3 4 ) tmpjcoa'rod th a t  o n ly  n o u ir a l  s o i l s  fa v o u r  tho  d is e a s e *

( i n )  A u a l l f l f l i i f la  g £  l a r f e l l l jm B

-htovono (1906 ) "'Id not ot nuoooro in  oon tr© llin p r th o  

d ioonao  by ^ o r t i l i n in a  tob acco  t/it!. h ifh  lo v o ln  o f  n i t r e  ~on# 

phosphorus and ro ta sn lu n *  \ o:?cr7<~r9 ro ' o r tn  dron " o r t h  C a ro l in a  

A r r io ^ lt ru ra l  Uam orinor.tal r t o t l o n  (Anon*# 1941) r e v o n le d  t h a t , 

b lood  noal#  onccmlun ou lnhato# ood lun  n i t r a t e  nr l uraa a t  t?io 

m t o  o f  100 lb *  p o r  oo ro  o i m i f i o n n t l y  roduocd tobocoo  w i l t *  

B e t t o r  r e s u l t s  wo.ro o b ta in ed  whan fo r td -H o o r  a p l i a n t  Ion vein 

fo l lo t r o d  by aror» r o t a t io n *  Anothor o tro r ln c m t in  which 

v a r y in g  l o v o lo  o f  n i t r o r o n  won t r io d #  th e  w i l t  In o id on oo  wan 
reduced with increased l o v e ln  o f  n i t r o  .'ran (Anon*# 19431 
l*Hnaald» 1930)* Hmlth and C la y ton  (1943) ob ta in ed  s im i la r  

resultn in w i l t  diaaaaaa of tomato# p o ta to#  erff p la n t *  ahillies 
a as t o r *  beans and pstuaia* Tan d or Hear Mohr (19331 I93d| 1937) 
and Ton der *oal (19371 193M) raported that#in iwneral# 
aitrecam and pataaaltsi raduoad* whila phoanhorua anbanaad tha
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d l iM a a .  Vh« d i f f e m t  fo r o o  o f  n l t r o ^ t a  ib o v td  T u i a t i o n  l a  

d is e a s e  in c id e n c e *  K e lson  (1950 ) n o t ic e d  th a t a  T o ry  h igh  

doeo o f  n l t r o g e n 9 above th o  optlemm f o r  p la n t grow th  euppre— 

osod th o  w i l t  d is e a s e  in  tobacco  and tom ato* 3e q u a lro  (1958 ) 

o b ta in ed  e x c e l le n t  c o n t r o l  o f  b a o t o r la l  w i l t  o f  banana through  

u rea  a p p l ic a t io n  t o  s o i l *  Kunar (1 9 7 0 ) reooBaonded th e  a p p l i ­

c a t io n  o f  u roa  a t  tho ra ta  o f  1000 lb ./ n o r e  fo l lo w e d  by  a  

■ a lo e  crop  in  tho  n o z t aooaon f o r  th o  c o n t r o l  o f  brown r o t  o f  

p o ta to  Ccun0(1 by Dolnnnnftpyufl.

( i v )  Or -nn io n a t o r la lo

Tko © f fo o t  -  v a r io u s  a rgo n lo  pjnandnonts on tho  o o v a r— 

i t y  o f  * -O d ioonnosonunol by a o i l - b o n io  n la n t pat ho jono haa 

boon obaorvod w id e ly  In  * ' o T ro t .  "Ith r-ugh o o v o rn l o rg a n ic  

n n to r ln lo  liavo boon t r i e d  in  ei n h 'o l l in ,^  p la n t  ’ iaoGnco 

oauocd by fun ; i  and nonnto on, av.ch iroiV: ban not boon o o r r lo d  

ou t a ga in  " t  a o l l - b o m o  d iooacn  o f  b r c t  r i a l  o r _ r  n . i r e  on 

manuring lion boon "’on rn o trr ta r l by o r r ra r r l  trorkom  an a nor.no 

o f  c o n t r o l l in g  o o l l - b o m o  d ia c m o a .  Thin rrvy bo duo t o  tho 

out, l y  o f  n u tr io n ta  o f  tho d oaon p on it ion  p rodu cts  r a o u l t in g  

I n  h oo t lap rovon on t and/or duo to  tho  d c o o n ro n lt lo n  p raducto  

a c t in g  ae in h ib i t o r y  mibotnnonn to  tho  p a tho -on p o p u la t io n  

In  s o i l • lu c c e n n fu l c o n t r o l  o f  Tlhlnoatapj^^ d inoano o f  snap 

beans and ArHfflinT, ŷ0fl0 r o o t  r o t  o f  peas ( ap avteae  and D evey* 

19551 19601 1961) and r o o t -k n e t  nematode o f  bhondl and 

tom ato (o in g h  and n ita rem a la h , 1967| Johnson»19G2) hoe been 

r e s u lt e d  by an end in #  th e  s o i l  w ith  v a r io u s  c rop  r e e ld u e e  

eueh i t  m ature c e r e a l  e t  rnva  v larrtoRlncua o ro ^ s » and f e l l  age
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o f  — w w l  t « u . B a n  Choodhary (1 9 6 ? ) v o p o r t td  th a t  th o  

a p p l i c a t i o n  o f  rya o o « l t eorn-m oal/ i o a t -m e a l  a t  th o  r a t o  o f

SO >A f<  o o i l  hare  red vsed  th o  in o id o n o r  o f  p o ta to  aoab

c o n s id e r a b ly •

(▼)

□aw duat mulch i o  known t o  bo o  cood o o i l  raonacecoixt

p r o o t lo o  ( Kondor and B neort, 1966) • Turk and P a t r id e o  (1 9 4 7 ) 

obaezrod  th a t  oa.tr duot n u leh in c  oonaoxroil o o io tu r o  by 

d oo roa a in c  run o f f *  in o r  ca inn  in ta k a *  red u o in c  e v a p o ra t io n  

and in d u o in c  o to ro co  o f  trator In  doo^or la y o ra  o f  o o i l .  

In s tan ced  whoro nau duat havo boon uoo ’ u l f o r  p la n t  d ioon co  

c o n t r o l  a ro  f o v .  n * •’•'/■jh and - I t  o r  ana l all (1970 ) obaorvod  t l ia t

r o o t —knot o f  bhondl and ton a to . la van loa ) wao

l i c n l f i e a n t l y  roduood by in c o r p o r a t io n  o f  dqw duot in t o  o o i l .  

a t i o fn o  o ry  oonfcrol o f  r o o t  r o t  o f  uhoat caused by .vthiun

(jlnurav* 1970 ),  b la ck  a o u r f  o f  notn toaa  oaunod

by c o lo n ! — ,1 L ' v / wi r o t  o f  r i n r o r

( k a ja n , 1971 I Fiajan and fl in ch , 1972) hna boon re p o r te d  by 

anrndlnrr tho o o i l  w ith  now duot in  com bination  v i t h  a 

n i t r o e o n  oou roo .

(▼ i ) kLi-0jah.Qfi

The annual p rod u c t ion  o f  o i l  onkon in  In d ia  ia w a l l  

above two millions tonnao. In  canaral, thana producta 
aontain larrrar ( ju a n t l t l e a  of organic not t o r *  f a i r  nmoumta of 
ultrasan, aaall amounta of phonphorua and pataaslun. Tha 
ell percentage af aakaa v»rl^> from f to 15 par cant dapandin#



8

•n the method o t  extraction* Many o t  these oil eakee are 
need as manure* Attempts to o o n tr o l plant diseases by 
ascending ooil with oil oakes a re  few • C o n tro l o f eelerotial 
wilt o f  betelvine* eaused by a e le ro t ln m  r o l f o i i  (Chcudhary* 
1946) p ig eo n  pea wilt caused by iFua^iym oxra-ocrum f« flASB 
(Vacudevn f i i  * 1962? Mahaaood* 1964 )* black oeurf o f  

p o ta to e s  caused by H olnn l (Cinch* 1968) and r o o t

knot o f  bhcaidi and tom ato cauaod by Molol&opYTMl .In tM ilca  

(C in^h  and a ito ro m a ia h , 1966) by ornondinc tho o o i l  w ith  o i l  

eakeo o f  norcooa* croundnut* aoaonum and c a o to r  boo boon 

rep o r t ed*

Van )Eek and Thunc (1950 ) obnorvocl th r t  tho d eve lop n on t 

o f  brown r o t  o f  p o ta to  ( pouOcr-pnm solanrcop.yur.) waa moro 

ra ; id  In  tho  un troa tod  p lo tn  than thona anonrlad wi th  o i l  orstcn 

o f  groundnut o r  oooonut# Ilotrovcr, tho r o o u lta  x#ero n o t 

s i g n i f i c a n t  a t tho tlrao o f  f i n a l  d inonoo roa& in r« • idhnmnthar 

(>1973) ob ta in ed  good o o n t r o l  o f  o i t r u a  oarfror by 

t r e a t in g  u i th  5. s o lu t io n  o f  noon orvlro • Chnngaa in  tho  ponu- 

l o t l  on dynanioo o f  r ia n t  pathogeno havo been obaorvod  so a 

r e s u l t  o f  host n u t r i t io n  and o r  -nnio and in o r g a n ic  s o i l  

amendment* O i l  oako nnondnont and now dunt w ith  nuaplsm ontal 

n it ro pen have been observed  to  reduce tha p o p u la t io n  o f  

h r * * 4” -  ( Kaursw* 19101 n e ja n *1 9 7 l)  and iu o a r im i (B ha lla* 1966| 

ninith and Ungh* 1970| Khanna* 1 97 0 ). Those workoro eu^rested  

that e o n t r o l  o f  d is e a s e s  caused by th e  above pathogens adgh f

have been achieved throu h a reduction in the population of
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IB *  pathogens th rough  m ie ro b ia l antagon ism * Tho in c r e a s e  

din th o  t o t a l  s a p ro p h y tic  s o i l  m lo r o f lo r a  fo l lo w in g  s o i l  

amendmenta has boon observod  by s e v e r a l  w o rk era • (M a loy  

and B u rkh o lder, 19591 Fapaviaao & 1 .i 1962; Smith and 

Ashw orth , 19651 Heddi and Roo, 1965 ).

(▼ i i )  A n t ib io t j o o  and o th e r  ch em ica ls

The o o n t r o l  o f  b a o t o r la l  d iaoaooo  o f  c i t r u s *  plum, 

p o o r ,  r l o o *  boons, p o ta to o e ,  c h i l l i e s ,  bhondl and tomato 

by s p ra y in g  a n t ib i o t i c s  ouoh as o trop tom yo in , a t rp p to — 

o y o l in o ,  to rram yo in , oh lororayootin  and nureomycin has 

boon r e p o r te d  by o o v o ra l  w ork ers . (Broun and Hoo^, 19468

Zauooyor ja l « »  19538 Ark, 1955; Hanrnouoni a l . .19598 

Doaai £$. a l «  ■ 1967 ). T r e a t in g  ooodo w ith  a n t ib io t io  

s o lu t io n  has boon rooornondod  ̂  ̂ a c o n t r o l  noasurn 

a g a in s t  b a o to r la l  b l ig h t  o:P r i c o  oauaod by Xantbononao 

o rvgn o  (u r iv a n ta v a  and Rno, 1964 8 H u ln lm n  and Ahanod, 

1965) and u l l t  o f  b r in ja l  causod by r oudononnn 

oolanaoQarum (D u tta  and Vnm n, 1 9 6 9 ). 'iou and I\an (l970) 

o b ta in ed  good o o n t r o l  o f  tobaooo w ild  f i r o  by sp ra y in g  

th e  orop  w ith  phytorayoin two to  th ro o  t in o o  and t r e a t in g  

th#  s o i l  w ith  o h lo r o p io r in .  In J iib itn ry  o f f e o t o  o f  

s tre p to m y c in  and e t r e p to o y o lln ©  on roaudomonns and 

jyy2£j2£2U2fi&fll Hawe baan obsorvod  by Rangaswnrtl (1 9 5 7 )*  

B asa l jjJ,< (1 9 6 7 )*  Bath and Dewndath (1 9 6 9 )*

Hangara ja n  and C h a k ra va r t i ( 1969 ) and n h lveppaah a tty  

and Rangaawaml (1 9 7 1 )*  Rahim (1 972 ) and Oaorga (1979 )
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obtained e x c e l le n t  f i e l d  o o n tr o l o f  b a c t e r ia l  w i l t  o f  

e h l l l l e e  bar Bpregrlng th e  f o l i a r c  w ith  s tr o p  tom yein  and 

o t r e p t o c y o l in e .  A cco rd in g  t o  C onovor( 1954) and Crooeen 

and Krupka (1955 ) th ro o  t o  f i v e  op raye  o f  s t r o p to a y o in  

a t  th e  r a t e  o f  250*500 ppm hoo c o n t r o l le d  th o  b c o t o r ia l  

l e a f  o r o t  in c i t e d  by Xanthooonno vo a io a to r la .©  In  tom ato 

and c h i l l i c o .  Thind and lo ya l:  ( 1 9 7 3 ) ro p o r to d  th a t  

b a c t e r ia l  a t a l l :—r o t  o f  n n ico  ccunod by Z^rginia o n ro tq vo ra  

w ar. aoao can bo c o n t r o ldod by o t r o p t o c y o l in o ,

J lincoran i ££ ,0^ . ( 1 9 5 6 ) ro p o r to d  o o i l  t ron tn on t  w ith  

e h lo r o p io r in  and oulphur—l in o  t o  bo o ' f o e t i v o  in  

o o n t r o l l in p  brotm r o t  o f  r o tn to ,  I lrcn ch in r  5 I 'o r  eont 

fo rm a lin  lias boon found to  rcduoo b lo ck  r o t  o f  c r u c i f o r a  

( ^ a t o l  ££ jai*# 1949 ).  Inrov (10 ,'*9) oboorvod th '-t

th ir r jn , o im n # forbn n * nnnob, b o r 'o n u r  n ir tu r o ,  nnd c o r  o r  

o x yo lv lo r id o  in h ib i t  to o  r r o n f i  o f  d r .o illu n  n: . v i t r o ■ 

P.aZilm (197^ ) found th a t  a lion hunt oorr'ound won nuoh 

su o r i o r  to  borlop.u^ n ir tu r o  In  i t n  e f f i c i e n c y  to  c n t r o l  

w i l t  o f  o M l l l o n . Zoorro (1073 ) nhouod thnt d ron ch 'n y  th© 

o o i l  w ith  chonhunt non- ovinrl Of’ Tdro.L ] od w i l t  o f  n b l l l io ©  

b e t t o r  thnn nprayo o f  n t r o r tn p v o In • "rc ro v r r , tho r n t ib i o -  

t i o  orre.y von b e t t o r  than <lvono!i I nr w ith  oo~onr\n nnd 

rirnrn .



MATERIALS AND METHODS
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MASBBXA1S AUD MKEOSS

I x p w U enf v«r« conducted in pots sad also la tho 
field, Tho toaoto ooodo (variety CO-1) obtained fro* Tamil 
Hadu Agricultural Univoroity were uood la tho study, Tho 
ooodlla&o uoed l a  tho experiments wars rolaod In pote and 
transplanted after twenty f i v e  days*

In  po to  th e  f o l l o w in g  o r -a n ic  cusondncmte o f  o o i l a  were 

G iven  us In c  tho f o l i o  w ine r .d u a tr ia l  end a g r i c u l t u r a l  waste 

p rod u c to , The o s ro r in o n t  woo l r l d  out in  C em p lo to ly  Rondo •  

mined JDoeicn and two po to  wcro conoitlorod  ae a o in e lo  r e p l i — 

e a t io n *

1• Coconut o i l  onko

( Cooop nupiCorcJL . ) -  lOG./r^nut

2 , Groundnut coke

( A roch io  hypocoo L . )  -  •

3 , noomaujn ooka

( JoonnvB lndioum L . ) -  "

4 ,  f'fthuTft ooka

(fl.BCfllft iQ flflA IO lift  L » ) -  "

3• Kargosa onko
( ^am llraJhta ln d io a  J|. ) -  "

6* Bluxpo oake
(Booola Latlfolla RoxbJ - "

7« Rubber cake
(Korea brooollenoio Muoll,) - •
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6 * l u m t W r t  t a k a

( f i l lB S b z U n  Jq m « )  * 1 0  g/p ln n t

9# N a v o tU  e a k t

( Evdaoflnypufl ICliS&LllflttL-Casa* ) *  "

10 . n . r .K .

11* Saw dust 

12* Cachev s h a l l  powder 

13* Cooonut husk p ith  

14* O i l  p a la  o e o l waoto 

15* Saw duct + IT.

16* Caoacu o h o l l  powder 4-11. ,

17* Coconut huofe r i t h  ♦ II.

1 9 ,  C l l  r e i n  o o o l  w e o to  +

19* C o n t r o l  (no  craorulrcrrbr.

l o t o  o f  u n l f o m  n in e  ( P 5 old. d ln m o t o r )  w o re  unocl I n  th o  

axporJ .r ’cmt • Tho pott. 'n.'T n i n t u r o  c o n o in t c d  o f  3 o o i l *  ’ 3 

eowdunrr m d  3  a o n d ,  Tho o r  -nn io  nnorK lron t u o " 0  u o l l  now Tor~d  

and t lv o ro u  rh ly  n i x o d  w i t h  * o t t i n .,7 n l r t u . r o ,  nah r o t  urn ‘f i l l o d  

w i t h  4*J» of t h o  r o t t i n g  n l x t u r o ,  Tho ron/ni^oT ' i i r r . t ty of t h e  

on©n<ln«nto wo -o t h o r o u g h l y  1 no a r r . 'o d  w i t h th o  r o t t i n g

m ixtu re  I n  onah r o t .  A f t e r  ■'’ i l l  4 n r  w rvbn r ln r  won dono t o

oor* lo to l.7  oook t h e  n o i l  i n  t h o  o t n ,  T h o^ eo ftE  r ,  l i r h t

I r r i g a t i o n  unlng a r o o o  arm vnn l ^ o n  tw io o  d a i l y ,  Tomato

■ a o d lln r s  worn g-Xantnd In  tha  t o tn  itwo wooho n f t o r  tho  

o r p l lo n t lo n  o f  o rg a n ic  nradndnonto • B a fo ro  r i a n t In#?, o o i l  

soar lo o  woro taken  from  oaoh r e p l i c a t io n  and kopt a a p n ra te ly  

in  p o ly th en e  barre. Sm all quant I t  lo o  o f  th o  o o i l  woro taken  

from  d l f f o r o n t  p o r ta  o f  tho  r o t  to  a dop th  o f  1fom and th ey

• 1 0 0  mg., 6 0 n g », 
6One•/ p la n t

-  20 e/ p la n t 

»  m

m •

» "

- Trt. 10 t 11

-  " 1 0 + 1 2

-  n 1 0 + 1 3

-  n 1 0 + 1 4
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v « v «  t t e m i b l j  a lx a d  to g e th e r *  The s o i l  s u p l t a  v t r t  k tp t

e p w  l a  th e  la b o ra to r y  f o r  * * l r  d r y in g .  K Lerobda l p o p u la t io n  

wan o o t ln a to d  from  th o  o o i l  thus c o l l e c t e d .  S im i la r ly v 

a a o th o r  eeetp le woo o o l lo o t e d  f o r  e s t im a t io n  o f  n lo r o b la l  

p o p u la t io n  a f t e r  two weoko* The p e rcen ta ge  o f  d le ea o e  i n c i ­

dence in  th e  poto  wero a ls o  n o tod .

( 11 ) i -

The © xporinen to  were ocnductod in  p o ts  and th e  p ro *  

oedu.ro d eao r ib od  above w h o  used oaccoptinc th a t  th o  -reen 

le a v e s  and otraw  wero f i n e l y  ohoprod In t o  p ie c e s  nnd In c o ­

rp o ra te d  in  tho p o t t in e  n ix tu r o .  Tho fo l lo w in g  uoro tho  

t r o c tn o n ts .

1 • G ly r lo ld ln  loaves
canoulcitn ' toud . )  — 200 c/plrmt

2 m oncan ia  Iogv-cj

( on/mala g laborn  iloxb.) -  ■

3« Ceobcjnen lea voa

( \oahnnan aou lon ta  ' e m . )  -  "

ln d io n  L . ) -  "

5# I-’addy etrnw
( Qnrift en tiV ft  T,.) -  ■

6m C o n tro l ( no nmondmentn )

The experim en t wan In id  out in  o o m r le te ly  ran d oa ieed  

d e s ig n  and two p o te  were ou n cidered  an a n ln | la  r e p l lo n t ic m . 

The p rocedu re  f o r  o o l l e o t io n  o f  n o i l  eam plee and m ic ro b ia l 

e e t ln a t io n  wae th e  same ae d eeo r lb ed  e r - r l l e r .
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Thm v p t r l a o n t  v a i  eoaduoted l a  i  f a c t o r i a l  l a y  o a t

l a  p o to  u lth  T o ry ln g  lv m le  o f  n itro p o n *  phosphorus sad 

p o t os s i  u a . £ho trea tm en t com b inations w ere os fo l lo w s  t

no po Z0 H1 po K0 n2 P0 *0

Oa

po *1 po E1 H2
y
0 K1

"o : o K2 "t
•< 1 
*0 *2 H2 T'“0 *2

wo
T)

1 *0 ni P1 E0 !I2 1 K0

ao 1 *1
r.

1 *1 ”2 1 E1

no
]
1 *2 ni 1 S2 rt2 1 E2

ao ?2 S0 ai 2 E0 ''2
p
2 K0

r,o
/ '■>
2 E1 :11 i '

2
TT r*

'2 2 E1

•* m 
‘0 ~ 2 E2 1 2

r T 
“2 n2 2 K2

r,o 0 : p a n lt r o c o n

” 1 500 ?n n l t r o  -an

U2 1000 nn n i t r o  :on
T 1
0 0 PTtn phonphorun

},1 125 rpm phosphorus

ra 250 rpra -ihonrhoruo

Ko 0 V 'm potnnslun

K1 250 rnn potassium

*2 500 pp*n potass ium .

n itro ^ s n  won a i r  n mm u ron , phosphorus in  tho  f b n  o f  

suporphoS7hats sad potassium  so  muriate* o f  p o tash .
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Th « f t r t l l i — y  v o r «  g iv c a  t s  par th a  d oaea , Juat 

b o fo r s  t w n e p la n t in t , O ther p roooduras raaalnart th a  m m  

aa In  tha  prarrioue p o t aacpariraento •

Tho o roy  vos  crow n  in  a f i o l d  in  vh ioh  tom ato was groan  

p r a r io u a ly . In  a d d it io n  to  t h i o 9 th o  s o i l  which woo s o v o r o ly  

i n f oo tod  w ith  tho  pathoqon won aproad u n ifo rm ly  to  onmiro tha  

ooouronoo o f  tho  d iooooo  in  tho  f i o l d .  C o i l  vaa  brought t o  n 

▼ory f i n e  t i l t h  and p lo t o  o f  o ia o  2nwXl .3m, woro n ro rn rod , 

T w o n ty f ir o  daya o ld  Doodli-nyo woro t r c n c r lc n to d  w ith  n opao inc  

o f  50 on* in  botvoon  rowa and 30 on. in  botuoen p la n to ,

~ach p lo t  con io to d  o f  tw en ty  p la n t s .

Tho o x p o r lo o n t woo la id  ou t in  a o n l i t  p lo t  d oo iyn  

v i t h  o ix  m ajor troa t^  onto and o iy h t  r/inor t r - a t r o n t o  and 

th ro o  r c  l i o r . t i o - o ,  Tho n a jo r  tr*' a t ' on to  conn in tod  o f  u roa , 

groundnut aako, noon coho ,  y l y r i c i d i a  lo a v o n , noabanoa loavon  

end o o n t r o l  (no t r o r t n o n t ; .  Tha q u a n t it ie s  o f  d i '” 'o rcn t 

nnondrvmtn rrcro oquatod on t" o bnoin  o f  tho dr n i t r o  ^on 

aontnmt.n. Thua oaoh p 'a n t  wan ro e  Iv  r  n it r o q o n , phoophorua 

and potaoaiura a t  tho m *:o o f  100 ray.* 40 cia*f 30 my* p or r ia n t  

r a n p o o t iv a ly • Tho bnlnnoo * hoa horuo and n o tn ra io  r o q u ir o — 

nan t o  woro not by su->r>lyinr? thon th ro u fh  oupornhoanhnto and 

m urln ta  o f  rofcnnh, m n p a o t iv o ly .  A« In  not oxn or i an tn , in  

th a  f i a l d  a ln o , tho or,Tonf a m o to r in lo  worm a ip l i o d  two waaka 

b a fo ra  p la n t in g .
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Tbm wincrr t r c a ta o n te  v e r t  Bordeaux s i x t u r t f 

ebceh oa t eoapound, a trop tom yo in , s t r e p t o e y e l in e v d ith a n e— 

Z 73f eap tan » P.M. Spray and c o n t r o l  (n o  tr e a tm e n t )*

S trep tom yc in  and s t r e p to o  o l in e  woro n iven  as f o l i a r  

ep roy  a t  1000 r r ®  ( I5 *n l»  por p la n t )  f l v o  days a f t e r  

t r a n s p la n t in g .  C thore wore a p p lie d  t o  o o i l  a t tho  r a t e  

o f  one l i t r e  p er  p la n t  Juot bo fo r©  t r a n o p la n t in g .  The 

p ln n to  wore obeorvod f o r  d loonao in c id o n e o .

( i )  ^ i.ogob i& l..Q P tln r.tipn

( a )  ■"un.rli »  Tho nadiun uaod woo optono—Box~rooo 

Afjnr w ith  Rooo iJoncal rrrJ. o t - ’op ton yo in  ( I. a r t  in ,  195 0 ). 

D oxtroaa 10 c

eptono 5 c

^ iro ta n o iu n  nonohyJrorron
- ho rr'hat. o 1 c

Ilnrrnorjiuri nul hr*'o 0 .5 p

•>. r , „ T  1 5 rr
U

J io t le d  w ator 1000 n? .
A

oao I3cn,*rJL 1 nnrt, i n  30 f000 nartn

tro p to n ya ir .  ” n/U r/ n l

w'Jtre'^toryoin wra added on lv  nt tho time o f  ^ l a t in c .



(b) l u l u l i
Soil Ertraat Anmr (Taylor end Loohhead, 1938)
Soil extract • 1000 al.
Honopota00±ua dlhydrocen phoophato •  0.2 g

Agar A-.ur - 15 g
Tho a o i l  e x t r a c t  woo p rs ra rod  in  th e  fo l io w in e  nonnor. 

One IdLlograa o o i l  woo ou too ln vod  in  1000 a l .  tm to r  in  a one 

l i t r e  f la o k  a t 15 lh «  pronouro ^or 15 m inuton, D o foro  n od i— 

m en ta tion  a o n a l l  q u a n t ity  o f  ca lc ium  su lph a te  voo oddod t o  

o b ta in  a c lo a r  f i l t r n t o .  Tho o lo n r  ouporAatont l i q u id  was 

thon ■filto irod th rough  I7hatnn.n I7o, 41 f i l t e r  ^op or, Tho 

wolumo was nnxlo upto 1000 m l. In  o r -V r  to  hooton  th o  appo— 

orcncjo o f  b a o t o r la l  c o lo n io o  1 c • f lu coG o  uao a lo o  adtlod. 

D o fo ro  a t o r i 11n e t in n , tho -11 wn.n ed.'unt d to  G.H 

( o )  Aotlnonr7QQtcD

17

G ly o o ro l  10.00 g

Caooin  ^ .30  g

o tn oo lu n  n it r v . to  2 .00 a

Hodiun oh lo rddo  2 .00 g

h ipotnon iu n  tnonohjrdroron
orthopJioophato 0 .05  (7

Jerroua eu lph ato  0,01 g

C a lo iu a  oarbonnto 0 .20  g

Aear Apar 20,00 g
D is t i l l e d  water 1000

The pn o f  th e median woe a d ju s ted  to 6 ,8
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i t c r l l t  p e t r ip la t e a  u s in g  a s t e r i l e  p ip e t t© • The p la te a  

* t r c  r o ta te d  g e n t ly  in  o rd e r  t o  s e t  a u n lfo r a  spread  • The 

oonoem od  s c a r  medium woe m elted  and c o o led  t o  a tem pera tu re  

o f  48 °C and un iform  q u a n t i t ie s  were poured out t o  eaoh 

p e t r ip la t o .  F or ooch croup o f  ra icro-orcan iaras* th e  d i lu t io n s  

w ere  p la te d  in  t r i p l i o a t o o .  Tho p^atoo  wero k ep t in  room 

tem pera tu re  (2 0 ° ♦ / •  1 °C ).  Counts o f  funeral c o lo n ie o  wero 

taken  oovon dnyo a f t o  • p l a t in g  and tho  o o f  b a c t o r ia  and 

ao tinorryoo tco  a f t o r  ton  dnyo. Tho a o lo n ic o  o f  b a c t e r ia  and 

aotinom ycotoa  ware oountod tr ith  tho h o lp  o f  Gponoera dark  

f i o l d  queboo co lo n y  cou n te r .  Tho rm -u lr.t ion  o f  b - o t o r i a  wao 

©xyrooaod in  m i l l i o n s v w h ilo  t) ono o f  fun^ i oral a c t in o r yco ton  

v o ro  oxpreoaod in  ton thouonndn por /ran o f  o o i l .

The nodiun clovolo^od b r’n r a r m i l l a  and Luddonhn*on 

(1972 ) w ith  o l in h t  m o d i f lo r t io n o  vo ro  uaod to  o o l o c t i v o l y

(a) • □ol".nr.oocr'in

i s o la t e f r o n  n o i l *  I t  cn -n io tcd  o f  t v e

f o l l o w in g  o o r r :o o l t io n .

?v  n n i t o l 2*5 R

L— rrlutomio acid 1 . 0  f f

rarrneeium su lp h a te 0 .1 6 *

T e t r a e e l iu a  c h lo r id e  s o lu t io n  1f ~ 3 ml.
J*etal s to ck  s o lu t io n 0 .05  m l.
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( n i « 1  « t o « k  s o lu t io n  c o n s is te d  th o  fo l lo w in g  oosrposndst

Manganese su lp h a te  -  0*616£

Zino su lp h a te  -  0 1.1 jC

Ferrous anaeonius su lp h a te *  0*176$

C ob a lt su lp h a te  *  0*0296$

B o r ic  s o ld  -  0*01144$

io ta a e iu a  io d id e  -  0*0000128$ )

The pIX van ad ju e tod  to  7*2 w ith  K0II and b u ffo ro d  w ith  one mi 111* 

l i t r e  d lpo tass iu m  monohydrocen orthophoophnto (0*0002 M) and 

1 m l. o f  0*0002 !' monorot asaium dihydro,con orthophosphate*

B e fo re  o o i l  d i l u t i m  p l a t i n g  tho fo l lo w in g  a n t lb i o t i c a  

and fu n g ic id e  wore alo© added*

C h lo ron yoo t in  — 5 c/ml

* on l' i l l i n  —0 — 1 [* f n l

0 apt an —10 c/ml

The p la to o  wore inoubrvtod r».t roora fcompomturo f o r  I f  dnyn, 

C o lo n ic s  wore oountod U'uinc a o lo i y  cou n ter*



RESULTS
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SBODLTS

i )  ltmtdm e e i *  Though tho recruits o f  tho

experlaen t ware not found to bo s t a t l e t l e e l ly  s ig n i f ic a n t ,  tho 

trond in d icated  that groundnut aako, no go oalro and ITHK s l i g h t ly  

reduced tho in foo t ion w hllo  mahuva ooko» rubber oood oalxo, 

caohow s h e l l  and o i l  pain  oood waoto bavo onhonoed the diaonoo  

se v e r ity  ( Tablo 1 )*  Uhon oooonut p ith  v/ao unod a long with rTrr* 

tho d looaso vao found to lnorocao, uhorcaa !7'2 alono have 

reduced the diaonoo inoidonoo.

11) _Qrulntlon o f  totn1_£ungl«_..bactosdo pad aotlnon.ycQtocn-

Two wooho a f t  o r  onondmont, n n i r n i^ i c - n t  incronno in  th o

p op u la t ion  o f  t o t a l  fu n ^ i wan observed  in  n o t "  t r e a t e d  w ith

noon cnlro, o lu * pa onho, punnnlrha cn.ho, oat? duat and cashow oho 11

w ith  riVIC o vo r  o th o rn . G i l  aa ln  aood v a o to  w ith  ’7 '2 , ocw duot

w ith  n 2 and enhuvn. ardro, d id  not inororvoo furm i to  tho  l o v o l

o f  th o  O a r i l  o r  group , but h igh e r  than tho  ronrvln 'ng troa tm on to

and tho unAroatod o o n t r o l  ( ? r b lo  2 , Ar^-andls l ) ,  Tho oo tiraa -

t io n  o f  fu n g a l po jvu lo t ’ on fo u r  woo!*n a ft :o r  anonclront han

re v e a le d  that, noon oako anondod poto  oon tn in  a n i f n i f i c n n t l y

highn-’- p o p u la t io n  than a l l  o th e r  no tn . o tn  t  ro o t  ad w ith

e lu -p n  oakfl, purmakka ontee o r  now dunt con ta in ed  p o p u la t io n

lo c o  than  th e  ab ove , but p re n to r  than a l l  o th e r  trea tm on tn .

Though th e  r e n a l n ln g  trea tm en ts  had n t m i f  i o r n t l y  lo w e r  

fu n g a l po mi l o t Ion  than th e  ab ove , a l l  th a  trea tm en t*  ewoept
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T iB L I  1

Zasldnot of bacterial wilt of toaato la pota amended with 
different agricultural and industrial waste materials•

Treatm ent P e r  oen t 
d le e a e o
in o ld en o e

Trans form ed 
walue

*1 Coconut cake 75.0 60

T9 Cesarxum oake 75 .0 60

73 Groundnut oake 50.0 45
T4 Hafrrra oake 93.3 75

T5 Eluppa oake 75.0 60

76 Funnnkka oake 75.0 60

T7 ftubber oake 93.3 75
78 ffeem oake 50.0 45
79 K a r o t t l  oako 75.0 60

T10 HI K 50.0 45

711 Saw duat 75 .0 60

T1 2 Canhou o h o l l 93.3 75

T1 3 Cooonut p ith 75.0 60

714 O i l  palra aaod wnoto 93 .3 75

71 5 Line duat «■ ’J K 93 .3 75

716 Caahev e h o l l  ♦ ’I i' 93.3 75

717 Cooonut p i th  + III K 93.3 75

710 O i l  pa in  oeod wnoto + rii,: 75.0 60

719 C o n tro l 75.0 60

43. n
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lo p u la t lo n  o f  t o t a l  fu n g i*  b a c te r ia  and actin om yoetee  in  a o i l  
c o l l e c t e d  f r o a  po ta  o f  d i f f e r e n t  a g r ic u l tu r a l  and in d u s t r ia l  
wants M a te r ia ls .

(Square r o o t  t r a n s f o r n a t in s )

Fungi Baotsxda Aotinom yoetes
Treatm ent in  ta n  th ou - in  m i l l io n s  in  ta n  th ou ea-

sands nds
1« 2* 2* 1* 2*

1 . Coconut ooke 6 .00 5.70 4 .43 5.10 2 .20 2.53
2 . Jesamum cake 5.50 5.06 5.96 6.03 2 .06 2.33
3. Groundnut oako 5.96 7.63 3.60 4.20 1 .60 1.90

4 . l .oh  U7G o Giro C .26 5.83 5.46 6.90 2 .03 2 .66

5. L.lu; pa oaks 9.30 9 .63 4.36 4.30 2 .20 1.70

6 . unnnk.':q oako 3.70 9.23 4.36 5.70 2 .33 2.43

7 . rrubbor ooke 5.66 5.70 4.76 5.16 2 .33 1 .30

3 . iloon crJito 10.03 11.03 4.20 4.70 1 .60 1 .90

9 . I n r o t t i  anke 5.36 5.02 4.70 4 *n3 1 .90 2.33
10. • -yI i - 1* 5 .30 5.90 4.63 5.63 2 .10 2.16

11 . Jaw dust 3 .53 3 .90 4 .63 4.43 1 .90 2.33

12. Cojohow n h e ll 5.60 5 ,P0 4.20 4.73 1 .36 2.20

13. Coconut p i th 5.73 6.30 4.26 3.30 1 .60 1 .30

14. O i l  na ln  aood 
waste 6 .67 6.76 4 .23 4 .^3 1 .90 2.53

15. r.nv dunt ♦ Z/j iC 6.63 6.30 4 .13 4 .43 2.16 1 .90

16. Cnshow o h o l l t IL  K 7 .60 3.03 2.46 4.46 2 .26 2.66

17. Coconut p ith tr ii K 5.00 5.10 4.10 4.03 2.06 1 .50

13 . O i l  palm seed
w aste  ♦  TT 3.46 3.63 4.46 5 .33 1 .60 1.70

19. C o n tro l 3.46 3.30 5.03 3.06 2.06 1 .90

2 .60 1 .05 1 .24 1 .24 0 .49 0 .62
° * d , (0 .05)

1* -  Two wanks a f t e r  amendments 

2* -  Four weeks a f t e r  amendment*



e l l  p o le  eeed  v e e te  p lu s  NTK had e l  g n l f i e  a n t ly  h ig h e r  

p o p u la t io n  than u n trea ted  c o n tr o l*

dround nut oake and o on hew s h e l l  w ith  TTTX hare 

e s ig n l- f ic cn t ly  reduced th e  p o p u la t io n  o f  b a c t e r ia  two 

weeka a f t e r  onondnont* But* a f t e r  fo u r  woeko the  b a c t e r i a l  

p o p u la t io n  ha© s i g n i f i c a n t l y  in croaaod  in  a l l  tho  trea tm en ts  

ex cep t  in  poto  c o n ta in in g  cooonut p i th  a lon e  o r  in  com bine* 

t i o n  w ith  II, 1C and in  groundnut oako. Among thoae trea tm en t a 

whioh inoroaood  b a c t e r i a l  p o p u la t io n , r o to  o f  sooacrun, 

nahuvo, and punnalika aakoa had o i g r . i f  ic .an t ly  h igh  o r  nunbor 

than o th o ra ,

\ f t o r  two wooko tho go- u la t i e n  o f  a o t in on yco toa  d id  

not -ii^’ f o r  f r o a  tho unt*-or.tc<3 o o n t r o l  in  nont o f  tho 

t r o o tn o n tn .  In  votn  t r e a t e d  w ith  onnhou n h e l l  ^owdor, 

a ai g n i f i v.ant roductio^  in  tho po~ u V -t ion  o f  a c t inongao ton  

vna ob co rvod . At tho on.tl 0°  fo u r  wookn, o i  g n i ' ’ lo a n t  

incronno  in  tho opu.1-.tlon o f  netinom geoton wan oboorrod in  

g o t n troo toc i trJ.th mahuvr onho t onrhci; n h o l l  w i t !1. 'J i“ , o i l  

palm aoo"1 waa'.a nnd cooonut oako.

i l l )  7ho r o l a t io n o h iP  botwo n d lnnpne i r o ld e n o o  nnd popu­

l a t i o n  o f  m i c r o f l o r a l -

The re la tion sh ip  between dinoonc> incidence and the

population o f  to tr»l fungi wr>n o f  nopr t i  v§ thni^hf ill

w»r; not s i gni f  leant . ( Table 3 )
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TABLE 3

~r»
cv Oo se in o id o n c c , t o t a l  r o n u la t io n  o f  fu n g i 

a o t in o n y c o to o •

I 
i 

I 
i 

I111111

1)3 DA FB FA BA

Two veoks a f t o r  onondmont -0 .3 2 C.07 0 .15 0 .04 0.11 0.41

Four wooko a f t e r  omendnont -0 .2 5 0.02 0.1*1 0 .03 0 .12 0 .44

I'F — Between d ioonsc  in c i i o n c o  and fan ^ l

D3 — Between d lo c rn o  i r c id o n e e  and b e e t a r ia

DA “  Between dioon.ee in o id on co  and n e t in ooyew teo

I'D — Dotwoon ftm^f and b a c t e r ia

FA — Bott;ocn Fun^i end a c t in o n y c c to s  •

3A — Do two on boot eirln and n c t in e n y e o to e .
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S ig n i f i c a n t  red u c t io n  in  the  d is e a s e  in c id en ce  was 

observed  in  po ts  t ro n to d  v i t h  neem, c ly * * l c id ia  nnd sesbonee

le a v e s  onong the  th ree  le a n t  d is e a s e  in e id o n c o  van observe d 

in  r o t s  o on ta in in ^  noom le a v e s .  (T a b le  4• Ap'ondisc I I )

11 ) ou u ln t ion  o f  t o t r l  fun/ri. b n o to r ia  and aotlnoayootO B

* l o t  in #  o f  s o i l  f r o n  d l f f o r o n t  po to  two voo?to a f t  o r  

anondront 9 has rovoa lad  th a t  in  n i l  tho  t ro n tra n to  tho  

p o p u la t io n  o f  t o t a l  fu n " !  hno inoroc£iod. r'artinrom p o p u la t io n  

vno rooordod  in  n o i ln  t r o a to d  w ith  ooobnnon o r  noc*n ls n v o o .

Tour uooko n f t o r  nnondrcat c lo o  a l l  t r o n tro n tn  o ip n i— 

f i a n n t l y  onhmond tho ”un~rvl p op u la t ion  ovn r th a t o f  un— 

tro n to d  c o n t r o l .  Tho npjtin^n funnal po- u ln t irm  a^t ■■t fo u r  

week a wao obao.rvod in  ~otn t r e a t  d w ith  nonbanon lenV' n.

Neon lon.vuo anondod ro tn  ro co rd o '1 con o id o rn b ly  loon  popu­

la t i o n  t l im  tho above, but I i i - ^ o r  than th ^ t  o f  p l i . - r ia id ia  

o r  -onpan la  lonvc'' • add;' n irnu nnondod ro tn  uoMc hnvinn 

the  le a n t  '  o r-ulnt 1m ononr: a I? tho t r o n t r o n tn .

An In  tho opoo o f  f 'u n r i « b ao to r in .l p o p u la t io n  o lo o  

In c rea sed  oon o iio rrsb ly  two wnohn n fto p  nr ondr.ont. o tn  

enendod w ith  noon Icnvon  hnd tho mojxinura p o ru ln t io n .  In  a l l  

o th e r  tro^ t^  entri f tho por.u ln tion  o f  b n o to r ln  woo n ip n i f i o a n t l y  

l e a a thnn the above . At th e  end o f  fo u r th  weak a ls o *  

e ln n l f i o n n t  red u c tion  in  the t o t a l  b a c t e r i a l  popu ln tion  hne
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s a b u  4

Z a o ld n o t  o f  b a o t o r la l  w i l t  and p o p u la t io n  o f  fu n g i ,  b a c t e r ia  
and actlnooqroates In  p o ts  amended w ith  d i f f e r e n t  g reen  le a v e s

and paddy straw *
(T ransform ed  d a ta )

Treatm ent
£ ©roent 
d lo ea o e  
In o id en oe

Fvm/ri B a o to r la
In  te n  th o *  In  

usnndn m il l io n s  
1* 2* 1 *  2*

In  te n  th o *  
us finds 

1*  2*

Q ly r lo ld la
le a r e s 3 0 .0 0 5 .1 2 5 .9 2 5 .1 4 6 .9 0

i! 
C

J
1 

CM

i 
d

 
1

2 . 3 0

Pon^anla
l e a v e s 6 0 .0 0 4 .0 5 6 .0 5 4 . 0 3 6 .0 2 1 .31 1 .91

ITeem
le a v e s 1 5 .0 0 7 . 2 7 0 .2 5 6 .2 9 B.Q5 2 . 2 9 2 .3 0

r a d d y  

s t r a w •3
\

O . o o 1 .79 5 .1 2 4 .9 5 4 .71 1 .71 1 .no
□esbonoQ

le a v e s 30.00 7 .4 3 9 . 0 0 5 .0 4 6 .4 2 2 .1 ? 2 .1 3
C o n tro l 9 0 .0 0 4 .1 9 4 .01 4 . 0 3 4 .1 9 1 .7 0 1 .51

C ,D ' ( . 0 5 ) 4 2 .1 0 0 .4 2 0 .61 0 .6 9 0 .7 2 0 . 4 7 0 .51

1* -  Two woolro n f t o r  a n o n V o n t  

2* — rout* wo oho a f t  o r  nnon.’nent i



been n o t ic e d  in  th ose  amended w ith  paddy e tra w . But a l l  

e th e rs  s i g n i f i c a n t l y  in c rea s ed  b a c te r ia *  Fota  r e c e iv in g  news 

le a v e s  had th e  h ig h es t p o p u la t io n  o f  b a o te r la *  Tlext in  o rd e r  

vaa  p o ts  r e c e iv in g  g l y r i o i d i a  o r  eesbanea le a v e s .

In  g e n e ra l*  th e  ao tln om yoetee  p o p u la t io n  was found to  be 

s t im u la te d  by a p p lic a t io n  o f  d i f f e r e n t  g reen  manures. However* 

th e  in c re a s e  was s ig n i f i c a n t  w ith  ro o p eo t t o  g l y r l o l d i a  and 

neem le a v o o  (b o th  a f t o r  two and fo u r  weeks a f t e r  amendment) 

and w ith  seobonoa le a v o o  ( o n ly  a f t o r  fo u r  wocko o f  amendment).

i i i )  The r o la t im o h ip  botwo n_ diooaoo_lnoidonpe,_and_ m ic r o b ia l  

p o p u la t io n

Tho c o r r e l a t i o n  o o o f f i o i e n t o  worked out botwoon dit5on.no 

i n t e n s i t y ,  -nopulntioj o f  fu n g i*  b a c t e r ia  and n o t in on yce teo  havo 

shown th a t a l l  o f  thon aro n o g a t iv o  and o i g n i f i e n n t .  (T a b le  5 ) 

Tho f a c t  th a t  d iooaoo  ir .o id o roo  and ponu ln tion  o f  funHL , 

d isoaoo  and b a o to r ia  and dlooo.no and a c t in on yoo toa  aro  o i g n i -  

f l e a n t  and no -a t iv e  in d ia r .to  th a t  oa n rop h y t ie  m io r o f lo r a  

e x is t in g  in  tho o o i l  ox r c ia o  a i^ro found In f lu e n c e  on tho 

s e v e r i t y  o f  th in  d iooano .

I I I .  Effect o f  m  

i ) D ice  ago, AnoliLiinsfi

Among th e  d i f f e r o n t  oombjn a tion s  o f  II* V and FT o n ly  th e  

main e f f e a t s  due to  n i t r o  en in f lu e n c e  th e  d ineaoo in c id e n c e . 

(T a b le  d f Appendix I I I ) .  The trond in d ic a t e s  th a t*  as th e  

l e v e l  o f  n it r o g e n  in c r e a s e s  th e re  i s  a co rresp on d in g  d ec rea se  

in  th e  in t e n s i t y  o f  the d is e a s e .  However* o n ly  th e  h ig h e r

27



TABLB 5
00
C\jf Correlation oooffiolonto botvoon  d ioonoo  in c idor.co  and t o t a l  r o n u ln t ic n  of fungi, baetoda

and n o t in o n yce tcn .

i i i i i i i i 
i 

i 
i i

J •~5 
1 1 11|

g
11A 

1

DA FB FA BA

Two wooka a f t  o r  am and n. on t -0 .3 2 "

*o\•

1

-0 .9 7 * 0 .59 0 .68 O .W *

Four woeke a f t e r  omondront -0 .9 4 * —0 .93 ° -0 .9 9 * 0 .77 0 .73 0 .9 2 »

* — 3 ± e n i f io _ a n t  a t  5T l e v e l .

DF — Between d iooncc  and fun/-i

DB — Botvoon d ioonac an-1 b a c t e r ia

DA — Sotuccn d looaao  an'"! a c t in cn y co to o

i'B -  Botvoon fu n r i  and b a c to r !  a

FA — Botvoon fu n y l  and a o t in o a yo o to a

BA — Botwe©n baotordQ and a c t in c n y c e to s .
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*ABXB 6

Zi0id«Mt of booterial vilt and population of total fungi* bacteria and acrtlnooyeetoB in poto aatadad with mad ox* nutrient a*
(T ransform ed  d a ta )

r e a ta e n t
Poroont
d is e a s e
in o ld en o o

£sma&-
in  to n  th o ­

usands
in

n l l l l o n a
in  te n  th o *  

ueonds
1* 2* 1* 2* 1* 2*

30 (o  ppn) 63.33 3.93 4 .15 3.35 3.95 1 .98 2,21

n1 (500 ppn) 50,00 4.13 4.41 4 .14 4 .63 2 ,10 2.14

n2 (1000 rp a ) 33.33 4.20 4.59 3.96 4.30 2.00 2.16

r o (0  ip ® ) 61 ,66 4.04 4 .33 3.71 4.39 2 .02 2.14

P1 (125 p.m) 45.00 4.04 4.39 3.57 4.14 2.12 2.~2

*2 (250 p ro ) 45.00 4.24 4.42 3.06 4 .37 1 .94 2.12

*0 (0  p m ) 59.33 3.92 4.31 3.51 4 .23 2.14 2.20

Z1 (250 r m ) 45.00 4.14 4.41 3.95 4.51 1 .91 2.16

*2 (500 P in ) 49,33 4 .20 4.42 3.79 4 .13 2.04 2.15

C#D#( .0 5 ) 1 6 . 90 0 .27 0 . VjJ
I

0 .20  0 .36 0 .30 0.11

1 * -  Two voeko o f t o r  anencfriont 
2* -  Four wooko o f t  o r  nnondnant.
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l m l  of n it r o g e n  (1000 p m ) had a s t a t i s t i c a l l y  s ig n i f i c a n t  

e f f e c t  on d is ea se  in c id e n c e . Zn th e  oase o f  7 and K n u t r i ­

t io n  t p o ts  r e c e iv in g  P and K shoved s l i g h t  w d  n o n - s ig n i f i ­

can t d i f f e r e n c e  in  d is e a s e  in t o n o i t y  than th o se  r o o e iv in g  

no phosphorus and potassium .

i i )  Soto3>_oorulc-tion o f  fu n rd . b a g to r in  and not ino»oro e ta s

P op u la t ion  o f  t o t a l  fun;?! vao found t o  bo s t im u la ted  

by a p p l ic a t io n  o f  1000 ppm n it r o g e n  w h ile  bnctoria , v e ro  

found t o  bo o tic ru la tcd  both a t lo w o r  (500 --m ) and h igh o r  

1,1000 pm) lo v o lo  o f  n i t r o g e n  ( a f t e r  t\ro trooko) whereas 

b a c t e r i a l  po rm la tion  van found to  bo o t im u la tod  o n ly  a t 

500 pro  fo u r  wooka a f t e r  mrondw.ont• Tho popu lr-tio r  o f  

actinom yootoo  woo not in f luonood  by n i t r o  -on a ’ p l i c a t i o n .

The o th e r  tun olamcnto v i e .  photr horuo and potasnivm oho trod 

o n ly  T o ry  l i t t l o  in f lu c n a o  on the oh^n-'O In  the  ^>or\*lr.tion 

o f  m lo r o f lo r a  in  tho n o i l ,  / f t  or* two wo e’en nnondnont 

both tho lo v o la  o f  potannlun havo in c rea sed  b a c t e r i a l  regu ­

l a t i o n  u l i l o  tho hi.elior l o v o l  a lone hen ■? noropnoil fu n g a l  

p o p u la t io n .

Tho c o r r e la t io n  o o e f f la io n t n  botwocn d loenne i  o i  '’once and 

fu n g i v a re  negatiTre and nir^nif inon t • (T a b le  7 ) Th is  in d ica tor*  

th a t  th e  p op u la t ion  o f  t o t a l  fu n r i  in  n o i l  in f lu e n c e  tho 

s e v e r i t y  o f  d ia oa oa .
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C o r r e la t io n  o o o f f io lo n t o  botvoon d iooaoc  ln c id on co  t o t a l  i> o rn le t ion  o f  f a n g ! ,  b a c to r la

a c t in o c y o o to n .

DP 1)3 DA r s FA BA

Tvo voeka a f t o r  amondnont - 0 . 9 1 a - 0  • 27 0.32 0 . 4 2 -0.41 -0.59
Four veeko a f t e r  omandnant -0 .3 9 *  -0.31 C .2 7 0 . 4 5 -0.47 -0.67*

* — ' i r m i f i c m t  a t 5? l e v e l

DF *1; oon d ioonno end ftmri,

DB — Botvoon dinoano rad b a c t o r ia  

DA — Between d lo ca ec  •■j&d n c t in c n y c o tc o  

FB — Botweosi end b a c t e r ia

FA — Bott/ron fu n c i  and n c t in o r -y ec tc r

DA — Botvoon b a c te r ia  and a c t in o n y c e to o



The M in  e f f e c t *  o f  o r^ on lo  aaendnente on d is ea s e  

Ir .e ld en oe  and p o p u la tio n  o f  JP« wrtlnwft«ea ru a « t o t a l  fu n ^ l9 

b a c t r i a  and aetin om yoeteo  a ro  p reo en to d . (T a b le  8 , Appendix IV )  

1 ) P ie e c o o  incident?a

S ig n i f ic a n t  redu ction  in  dioonoe in c iden ce  wao oboosnred 

In  a l l  emended p lo to  over  una^endod c o n tro l exaent w ith  

g ly r lo ld ln  loavoo a f t e r  two weoko o f  cur.ondmont. The le a s t  

p er  oont o f  w i l t in g  uno notiood  a f t o r  fo u r  wooka in  p lo ts  

or on do tl w ith  noera onlro, uroc, or groundnut cake. Tho nurabcr 

o f  p lanto v i l t o d  in  lo t o  nr.ondod w ith  coc.banoa len voa  o r  

g l  r i c i d i a  lenvoo wr.a plan a i (rni f i e  n t lv  lo r o  them tho 

o o n tro l*  I’ouovor, noro nurbcr o f  p la n tn woro w ilted  in  p lo tn

cuncnded w ith  lonven t l r a  thono o f  urea o r  o i l  c a t o r .

A l l  tho ohon io a ln t r i o r l ,  roduood tho in c id en ce  o f

d io eaoo  o i - n i f i o - . n t l y .  ( Tnblo 9, " or. i r  v ) .  Anon- *>en

• lo tn  o i r r r c d  w ith  o t r o r to n y o in  rr.d n tro  to c y c l ir .o  had tho  

le a n t  nunb~r w i l t o d  n la n ir .  Thin \n.n ^ o l lo u o ' by r l o t a  

drenched w ith  ohoohunt oorr-ouRd ox' 'io r^orux  rnirrtupo. Xn 

n lo tn  d -on erod wit.) d l t ln n e  r:-7n o r  cny tnn n in e ,  tho  dinean© 

in c id e n c e  won lo w , ovonthnu *h not to thn o r to n t  o f  th e  

e n r l i o r  t r e n t r o n ’ n . i - h n r  nu-b r  o f  r ln n tn  wna found to  be 

w i l t e d  in  p lo t *  drenched w ith  F .n . o p r r y .  Xt wen obnerfod  

th o t  tho o o a M n f't la n  o f  u rna, groundnut os ’ o , o r  noon coke w ith  

o tre p to w y e in  wan q u i t e  e f f e c t i v e  in  red u c in g  th e  w i l t  

in o ld en o e *  Cither oomblriati na auoh m  thono between uren » 

xrouTsdawt onka o r  n ee *  cake w ith  a t r e r t o e y e l in e  a le e
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• f f t o t a  o f  orgaale cusondconto on d iooooo  in o id on oa  and p o p u la t io n  o f  __

v t o t a l  fu n g i| b a c to r la  and a c t in on yco toc#  f ~~i nunf o i mmd

Treatment

Foroon t d loeaoo  
ln o id o n ee in  rd 111one

1*  2* 3* 1* 2« 3*

Fungi 
in  ton  thou—

nrrnrln

1 • 2* ■**

B a c t e r ia  
in  n l l l i o n a

! •  2*

Aot:
in  taa  tfirn—

1* 2*

Uroa 0 22.60 25.72 4.90 4.39 4.29 4.10 4.39 4.91 4 • 64 5.22 5.42 1.06 1 .34 1.41
Groundnut

oako 0 23.89 27.27 4.76 4.37 4.23 5.00 5.30 6.14 4.75 5.34 5.53 1.27 1.68 1.69
Hook oako 0 21.56 24.87 4.71 4.32 4.19 4.94 5.70 6.15 4.96 5 .53 5.72 1.30 1.69 1.59
GlTrloldioloor— 0 30.12 32.42 5.03 4.30 4.47 4.30 4.81 5.25 4.51 5.06 5.24 1.34 1.55 1.65
SoobonoaIm t o o 0 29.59 31.96 5.42 5.31 5.11 4.54 5.09 5.54 4.54 5.16 5.37 1.29 1.78 1.76
Control 0 34.79 43.20 6.99 6 .96 6.90 3 .03 4.01 3 .97 3 .13 3 .58 3.86 1.03 1.20 1.05

°*B*(.05) 4.59 2.7 6 0.14 0 .18 0.1 R 0 .19 0 .23 0.26 0 .12 0.19 0.19 0.16 0.13 0.12

1*- Too vooko after eaondnont 2* -  Four vooko rvTt -'r nnendr.ont.
3* -  Oix vooko a f t e r  onondrcn t.
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rp
CO

K tla  e f fe c te  o f  oheinlcfilo on diDocno incidezaco end po-m lction o f  : oaudoetmM ____
t o t a l  fu n d *  b eo to r io , and a c tia om yoo too . ( Trane feu — d d a ta

Treataent
leroont dleeaoo 

ln a ldenco
IflfiaaflB gnB B
pqI cji qp.q srun
In  n i l l io n n

1 u n rrl
in  t e a  

thouDondo

jaetoria
in

c c L lllc n o

Aetl
in  ten 

th fle — f l i1* 2* 3* 1* 2* 3*
U  flV  HM 91

1« 2E 3’ 1* 2* 3* 1« 2* 3*

Dordeftuz
■ I z tu r e 0 20.76 24.60 5.15 4.31 4 . 4 : 4 . "2 4.77 9.05 4.37 4.76 4.97 1.11 1.45 1.49

Cheehunt
compound 0 21.24 24.13 5.05 4.55 '  .33 4 . 57 4.33 5.19 4.15 4.57 4.79 1.09 1.30 1.36

S trep ton yo in 0 14.46 17.93 5.09 4 . 32 4 .05 4.13 • l . r>r 4.^3 4.01 4.39 4.61 1.04 1.18 1.29
S trep to —

c y o l in e 0 16.39 19.69 5.02 4.36 4 .09 4 . 12 4 .37 4.77 4 . 22 4.71 4 .07 1 .09 1.39 1.44
Dithane Z-78 0 29.44 31 .92 5.34 5.16 4.94 4 .40 6.93 5.35 4.46 4.92 5.19 1.20 1.55 1.45
Captan 0 31 .(33 33.98 5.53 5.44 5.20 4.46 5.04 5.44 4.55 5.12 5.72 1.30 1.62 1.59
F.M. op ray 0 35.31 37.96 5.50 5.64 5.46 4.69 5.23 5.63 4.70 5.40 5.66 1.42 1.78 1.69

Control 0 47.25 57.03
■ ■ o M e a o f l

5.65 6.09 6.35 4 . 72 5.90 6.31 4.31 5.91 6.08 1.47 2.05 1.90

°*D-(.05) 2.0 2.65 0.15 0.19 0.17 0.21 0 .30 0.35 0.14 0.20 0 .17 0.12 0.09 0.13
1* -  Two weeko a f t e r  a ron d ron t. 2* -  Four voolro n f t o r  cnend-on t. 3* -  71* weeVo a f t e r

eeendeont*
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• i i r l t d  some In flu e n c e  l a  red u e l ng w i l t  i  no Id  once. 'Teem 

eeke end Bordeaux m ix tu re  o r  oheohunt compound a ls o  reduced 

th e  w i l t  ln e ld on oe  c o n s id e ra b ly .

11} Population o f  i

A s i g n i f i c a n t  r o lu e t lo n  In  th e  p o p u la t io n  o f

woa oboorvod In  a l l  th e  amended p l o t s .

(T a b le  0 t Appendix I V ) .  Amonc then r l o t o  nmondod w ith  noem 

o r  c^oundr.ut coke oon ta inod  tho l e a n t  number o f  tho  

or^nnima. Thia wan c l o a o l y  fo l lo w o d  by n lo ta  nmondod w ith  

u roc  o r  g l y r i c id e a  lonrroa. l o t  arondod w ith  ooobonoa 

lo a vo a  oonta inod  h ig h e r  ronu la tir :-: o f  tho b a c t e r ia  than 

tho  o n r l l o r  r ion 'lonod  onon, but ni m i  ̂ ic n n t ly  l o r n  than 

untron tod  c o n t r o l .

Tho p.: 7-lio.- t l o n  o n oh o n lc - ln  ' on n lm i  f l a - m t l r  

reduced tho v o ru ln t io n  o f  tho  b>-otoriun. Anonr tho 

d i f f e r e n t  ahonlor.ln a t ro - to r -y c in  and n t r o ^ t o o y o l ino had 

th e  lo o n t  pomxlp.tion. ?NJ.n unn "b 1'! owod by ohonhunt 

ooffr otmd and -iordonux n lr tv iro  . l o t o  dranohod w ith  

d lth an o  £—7* oonta inod  tho bn.ctorin □ i m ‘: ^ I r n n t ly  le a p  thrm 

tho  o o f  oantr.n, w h llo  In. t o r  had o l  m ^ i p m t l y  lonn

popu l' t l *  n o f  tho bn.otnria than p lo tn  t r e a te d  w ith  

7.H . o j r n y  o^nent a t  thp t in o  a f  r l m t ' n r  whoraln canton  

nn/1 t a r ra y  d id  not d i f f e r  o l r r ' i f l e ^ n t l y  than the c o n t r o l .

Tho i o r u la t lo n  o f  B o lnnnoanrum In  tho ▼ arlene 

trea tm en t eom blnatlo  o wan a lo e  compared. I t  wan found th n t 

th e  com bination  o f  noem cntee and o tron tom yc in van i*ont 

• f f e e t lw w  In  red u c in g  th e  bacterium * Thin won fo l lo w e d  by



plots of trea tm en t com bination  o f  u rea  and s trep tom yc in  

or groundnut cake end a trop tom ye in .

A Tory c r e s t  s t im u la t io n  o f  th e t o t a l  fu n g a l popu­

la t i o n  was oboezved  In  amended p lo t s .  Poxlmum p o o u la t io n  

woo n o t ic e d  in  p lo t  a amondod w ith  groundnut oalre o r  noeci 

oake . Th lo  woo fo llo w e d  by p lo t s  cnondod w ith  eeobnnoG 

I c g v o d .  j l o t s  anondod w ith  c l y r i c i d i a  loavon  oon ta in od  

c r e a t o r  p op u la t ion  than thono n ren d ed  w ith  u rea .

A o i c n i f i c o n t  r  du otion  in  tho funrml cor\ :lr .tion  

waa observed  in  r l o t e  tron tod  w ith  ono o r  otJior o f  tho  

oh on ion lo  t r i e d .  I’cisirrun rodu o tion  in  'hn^n l ^ o ^ n ln t io n  

wan obnorvod In  thc^o -lo fco nprr.yod w ith  o tro - 'to - '^ c in  o r  

otrOT’t o c y o l in o  • v?hio w.nn fo l lo w e d  by " l o t n  dr one hod w ith  

ohonhunt con; ounrl o r  * ordenur: n ir r tu ro , 'io v o vo r ,  d u r in r  

f i n t  ob oo rvn tion  ehonhunt ocrr ound d id  n o t rorlueo tho  

fun c o l  t o p u lc t lo n .  lo tn  Jronaho'l w ith  d ith rn e  7—73* 

oaptan  o r  F .n . aprr.y had hirho** fu n c a l TXo » ’U la t io n  than tho 

a b «v o t but uo^o o l c n i f i o r n t l y  lon e  than tho r n n t r o l • Tho 

o n ly  ex cep t io n  wrvn n o t io o d  ilu rtn r  t?r> " i m t  obnerv^tJen  

when J . ! '•  oprny d id  not roduoo tho ‘■'unry*! c o p u la t io n .

Tho e f f e c t  o f  In t o r n o t ion hotwomi amnndr-ontn and 

o h en io n le  wso not s i g n i f i c a n t  f o r  th e  p o p u la t io n  o f  t o t a l  

fu n g i In  s o i l ,  exoep t a t  th o  tim e o f  r la n t in g .

Aa in  th e  onso o f  fu n fd ( b s o t e r ia  n n  a ls o  found to  be 

s t im u la ted  s i g n i f i c a n t l y  in  th e  amended r i o t s .  Pawimum

36
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‘t o t a l  b o o t * r ia l  p op u la tion  was n o t io a d  In  p lo t s  a— ndad 

w ith  no—  oako* T h is  van fo llo w e d  by tho  so amended w ith  

groundnut oako. P lo ta  anendod w ith  u rea  o r  aoobonoa 

le a v o e  wo r e  hawing lo s s  boot a r i a l  p o p u la t io n  than tho  

a b o ve » but s i g n i f i c a n t l y  c r e a to r  them thoaa amended w ith  

g l y r i c i d i a  le a v e s  o r  th e  unamended o o n tr o l p lo t s .

A o i r m i f le a n t  red u c t io n  in  tho  t o t a l  b a c t e r ia l  

p op u la t ion  woo oboorvocl in  a l l  th e  p lo t s  t r e a t e d  w ith  

cfaeciicn lo . Tho on ly  esoo.rtlon  wao in  the caoe o f  

F . ’J. spray during f i r o t  o b a e rvn t io  • Tho low es t 

p op u la t ion  wan n o t ic e d  in  p lo tr j t r e a te d  w ith  o t r o r t o n y o ln .  

Th io  wan c lo s e ly  fo l lo w o d  by tho no o f  eherahunt compound. 

Thoro wao no a t a n v ia t i c a l  d i^ fo  onoo botween the p o p u la t io n  

o f  b a c to r ia  in  p lo tn  tron tn d  w ith  ohonbunt corround ond 

B tro  t o o y o l ln o .  lo tn  t r o ^ to '1 w ith  ' ’■or1 enuar m ix tu re  wao 

hnvinff h i char - or.ulrvfc Ion tb.nr- th o -o  o n tro ^ to ry c l im o  

t r e a te d  ~»lotn. l o t a  t r e a te d  : r i  * h  ilthr.no r7- 7 r* con ta in ed  

hirrhor b a c t e r ia l  : o ru ln t lo ^  than tho a bo *e nont 1 od 

tro a tn o n to  but loan  than or.^t n f . i .  n-'rny o r  \intwo r t ' d 

c o n t r o l .  Tho bnotorin3 o n u l r t i o ’ d i^^orod  n irn i f i  

anonr’ p lo tn  tro n to d  w ith  o^ntan and '.M. opr ay . nho n lo to  

t r e a t e d  w ith  o ^ t o n  w o r  hnvlnr a i r n l  t im n t l y  lo o s  ponuln— 

tio"^ than tho o p lo tn  t r e a te d  w ith  r .P .. nnray.

The e f f e o t  o f  in t e r a c t ion between amendments and 

obemla*~ln was not n lt fn if ia n n t  f o r  b n o t r r in l  n o ru ln t io n .

The p op u la tion  o f  a o tin o n yee ten  was found to  be 

in o r eased e l g n l f i o a n t l^  in  a l l  th e amended r l o t e  than in



th s  unamended o o n tr o l*  Butv in  the oana *>f u rea  amended 

• o i l f  a f t e r  two veek a , th e  in c r e a s e  vae a l ig h t  and bob* 

s ig n i f i c a n t *  Among th e  d i f f e r e n t  trea tm en ts  9 not cruoh 

d i f f e r e n c e  woe observed  in  s t im u la t in g  th e  oo tin am yoetea t 

exoep t th a t  th e  o t la u la t lo n  o f f e r e d  by u rea  was o f  a l o v e r  

m agnitude than the r o o t  o f  the trontnwm to*

Tha a p p lic a t io n  o f  chom ieeln wna found t o  reduce th e

p op u la t ion  o f  aotinoraycotoa o i y n i f i e n n t l y • The o n ly  

e xoop tion  who in  tho acme o f  oprny d u r 'n g  f i r s t

ob a o rra t ion #  Mnxinua in h i i t i o n  vao n o t ic e d  in  n lo t s  onrnyod 

w ith  o t r o p to n y c in • Th is  wao fo l lo w e d  by n lo ta  o f  choohunt 

oonr ountl o r  □ ’:r o p to o y o lin a  • Torrt i o r d e r  o f  m arit woo
Tf

jor.loc.us n ix tu r o ,  Th:! n uae ^ o l lo v o  by ~lo*-n r  c o in yA
d ithnno 70» l o t s  con ta in in g  c - p ton  ho.d ’■oruln.tion o f  

no tinonyooton  lan e  than tho rxbovo but m r  than tho no 

r e c e i v in g  I'..’ ". o r rn y ,

fho  a ^ f o o t  o f  combination o-** noon-’ ner'tn rmd ohomienlo 

von not a ig n i f i a ^ n t  f o r  tho r o r u ln t i o v  o f  r o t in o a y n c to n .

▼ i) h o la t l 'm n h lr  betwoon d innrvp  in c id e n c e .  t ho nn.thocon

38

t r e n -: p o n i t i v o  norm a l"M o re  e x i s t  between the  n e v e r i t y  

o f  dloop.nn In c id en ce  end the p o p u la t io n  dynnenicn o f  *be 

pathogen end between tho d i f f e r e n t  morhom o f  s o i l  m io r o f l o r e  

(Tnblo 10)«



TADLP 10

Correlation o o o f f io le n t o  botwoen dlDonoo ino idonco , po-nil ntio^ o f  th e  nathoreaa* total fn j .1  
22 baotorla and ao tin on yco too  •
CO

DP Dr DD DA

i l i i i l
•i 

l I i

«! : a F3 FA BA

Two vaolce a f t  o r  

amendment 0.7S* 0.27 0.31 0.32 -0 .1 7  -0 .1 5 0.04 C.B5* 0.89* 0 .79*

Four veeke 
a f t e r  amendment 0 .09* 0.25 0.23 0.37 -0.11 -0 .11 o • 2

■

0.90* 0.87* 0 .91 *

* — H5.g n l  f i e -.nt r.t 5 ro rcon t  lc rro l.

DP— Botvrocn d io e n re  in c id e n c e  and pctbo 'os
Dl^— Dotwoon t 'i jocr .o  nc idonco r.ncl Furvrl
DD— Dotu^cn d inoaco 2 a c id  once and b r jc tc r la
DA— Betvocn  dlocr.^o Accidence* an" cxctlnocycc
FF— Dott/oon pntho -on and fun/rl
PB— Botwoon r a t  ho -or and bnotcHLa
PA— Botuacn potho£*QTi and a c t in 'n y c c t e s
F3— Botucon fun£*i and b a c t e r ia
FA— Between fun.pl cm.I oot  in onyc o t  on
DA— Dotwoon b a c to r ic  and a c t !  nr-ripe e *oe .
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dxberosion

PandoaonflB g f t f l r r ^ lT T ^ T  (S .F .S m ith )  3 .F .  Smith i s  on « 

o f  th e  most im portant p la n t  pa thogen ic  bacterium * Tho 

d laoasesoauoed  by th e  bacterium  a re  w idespread  i n  I n d ia  and

e lsew h ere *  More than two hundrod s p o o le s  o f  d i f f e r e n t  

p la n ts  a re  found t o  be a ttaokod  by t h i s  pathopon. Among? 

them* the  b a o t c r l a l  w i l t s  o f  tomato* b r i n j a l *  tobacco*  

c h i l l i o o  and brown r o t  o f  p o ta to  a ro  q u i t e  common and 

s e r io u s  in  our oou n try . Tho b a c t : r i a  aro short  rods* 

mono u r in e  1 .5 z  0 . 5/iin a l s o .  Thoy a ro  c o t i l o  by moans o f  

& s in g l e  p o la r  f l a  ’o l lu n  and ^?ram n e g a t iv e  in  r e a c t io n .

I/urir.n tho pnot * a number o f  n n t ib i o t i c o  and o th o r  

Gheoio ' Id  havo boon t r i o d  ±r. tho c o n t r o l  o f  b a c t e r i a l  

w i l '-n .  ~lut * the  r o o u l t o  ach lovod a re  f a r  fron  on t in  f a c t  1 on . 

The w i l t  o a t h o ’or.o a ro  ~ o n o ra l ly  o o i l - b c m o  in  o r i g i n  and 

t k o r c f o r o ,  t o  a ~r* at o s tu n t ,  tho n o v n r i ty  o "  tho-io 

d icon  oo w i l l  l a r r a l y  dopontl u ;n i tho inocu llin  l o  o la  

pro ’ont In  s o i l s  a t a p a r t i c u la r  t i n o .

Tho u t i l i t y  o f  v a r io u s  c r  n.nic n n to r in ln  In  r i a n t  

disen.no c o n t r o l  by b io lo r r io a l  moana in  found to  be n ro— 

m ls in c  in  a r / o m l  o o i l - b o m o  d iooanoa emioed by fu n p i and 

neon todea , (Johnnon, 19991 19^21 I9d3| Noinko, 1962 ).  

B a r r e t t  (19<59) d e f in e d  b i o l o g i c a l  c o n t r o l  ao "any 

c o n d i t io n  under which o r  p r a c t i c e  whoroby s u r v i v a l  o r  

a c t i v i t y  o f  a pathoron i s  rcduood* through th e  arrency 

e f  any l i v i n g  or/ronism (e x o e p t  man h im s e l f ) *
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w ith  th e  r e s u lt  th a t , th e re  la  red u ction  in  the in c id en ce  

o f  tha d is ta s e  caused by tho pathogen” , Thlo eon a lo te  o f  a 

group o f  methods, designed in  f u l l  aooordonoo w ith  tho 

e e o lo g le a l  p r in o lp lo o  th a t tho e o l l  popu lation  a t any t in e  

w i l l  bo determ ined by h ab ita t con d ition s  and th a t the 

p op u la tion t th e re fo re *  can bo okonged in  any deo irod  

d lr e o t lo n  by making an appropria te  ohanga In  a o l l  o o n d it io n , 

ouoh an organ ic nnondnonto • Tho ooncept o f  b io lo g ic a l  

o o n tro l la  thuo mainly baaod on tho accrumption t l ic t  

c u lt  ab le raod ific-.tlona in  n o i l  c o n d it io n  can o t in u la to  

the a c t i v i t y  of ouoh o o i l  m ic rob ia l popu lation  th a t may 

bo an tagon ia tio  to  a g iven  p a th o ^ n .

. rooon t in v e s t i g a t io n  uo ing  vnric.-.n in d u o t r ia l  and 

a g r ic u l t u r a l  o rga n ic  wanta mat r i a ln  an t o o la  o f  b i o l o g i c a l  

o o n t r o l » rovon lo fl th ^ t oor.o tho r o to r *  r.ln wor*o n o t 

o u b e ta n t ia l ly  o f  .’o o t i v c  i- ' chock ing th e  inaa.no, '"‘ho 

dograo o f  dlnoano au ’ i*o n io^  oboagved in  ro tn  ar.onclod w ith  

groundnut o r  noon oako o r  "i nlnno wan r f i g h t  pn--’ non- 

□ i g n i f l o 'n t ,  h in i ln r  f a i l u r e  in  tha c o n t r o l  o f  o o i l —borne 

dlnonno o f  fu n ga l o r i g in  hnn boon obn rvod in  tho  pant rvlno. 

(iTauraVf 1970| Hajan* 1971)# I t  han boon p o s tu la te d  th a t  

th e  arsend nant o we-o not u n o fu l In d inoano c o n t r o l  w horo in  

th e  I n i t i a l  pathogen p o p u la t io n  wan high and tho rtioensjo
T

ooourod im m ed ia te ly  a f t  r  anorvlmont*
A

Tho euprrann ion  o r  n t im u la t lo n  o f  c o i l - b o r n e  r ia n t  

p a th ogen ic  fu n g i by o rg a n ic  anondrente in  e o l l  hne boon
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diMtatNd in many roe an* reviews (Park, 196JJ Stoveri 19621 
Patrick and Touaooun, 1965)• Singh and Pondey (1967) notleed 
that the inhibitory and stimulatory e f f e c t s  o f  various oil* 
oekee depend upon fa c t o r s  ouoh as ohemloal n a tu re » q u a l i t y  

and quantity o f  oil coke, d eg ree  of d e o o a p o o lt io n  and 
fluctuations in  soil pH. Thooo w orkero hare observed  h ig h e r  

p o p u la tio n  o f  T YfflJ3M aphnnidorrpatum in  s o i l  anondod v i t h  

oil—cakoo* tho in o roaao  b e in g  go no r a l l y  p r o p o r t io n a l t o  th e  

q u a n t ity  o f  tho  cnlco. Tho f a i lu r o  in  the p rooon t in v e s t i ­

g a t io n  th a t  tho o i l  calces dirl n o t s a t i o f a o t o r i l y  o o n t r o l  

th o  w i l t  d iooneo  can bo a t t r ib u te d  to  th o  n fo ro o a id  ronoono.

Groon manuring i o  a co n ven tio n a l p r a c t ic e  whoT*oby 

groon  p la n to  nro ploughed in to  o o i l  to  r o t  and t o  p ro v id e  

n u tr io n ta  f o r  tho  auooooding c ro p , Thono ran tcrin ln  undergo 

tho  rrooooo  o f  d ecom pos ition  and b r in g  ab^ut, r h y o i c c l f 

oh on ia a l and n io r o b la l  changes in  n io r o a ito n  whoro ra io ro - 

f l o r a  and fauna a1’© a c t iv o .  'lo o u lt  s o f  the p"pof,n t in ^ o — 

a t t e n t io n  in d io a to  th a t  groon lonvon  o f  noomt rAy r i c id in *  

and aoobonon au nroasad tho o o v o r i t y  o f  w i l t  d io o a o e . I t  

l e  w o l l  kr.own th a t o rgn n io  n a to r in la  in  undoeorraoocd fo^ra* 

when in trod u ced  in to  o o i l  i n f  uonoo th e  s u r v iv a l  and grow th  

o f  pathogen  in  s o i l .  Tho fo o t  thn t tho  ou^presn ion  o f  th e  

d ls eo n e  in  poto  our p l ie d  w ith  rongnm la lo a v e s  o r  pa^dy straw  

was s l i g h t  and n rn s lg n if io n n t  v ran" be a t t r ib u te d  to  th e  

d i f f e r e n e e  in  t h o l r  n u tr ie n t  vn lu e  o r  th e  d lf fe r e n o o n  in  

t h e i r  d ecom pos ition  p ro d u c ts . T y n e r (l9 4 0 ) n o t ic e d  thn t 

wheat t b a r le y  and o a t stsaw  have reduoed th o  s e v e r i t y  o f
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d l » — m i  l a  « h « a t  eaueed by AESHIb IA a

i n t l T —  004 ^ f t r i g  SB laSZM * C i a l l a r

M « i 1 f  b «7o  been rep o r te d  by Zommedhal and Young (1956 ) 

l a  o on t r o l l i n g  d is e a s e s  o f  p o ta to  caused by ttM-anoeaiiln 

hoI pw-I ortd Puaariuin spp . Cinch and Pandoy (1 9 6 ? ) oboorrod  

th a t  a ro  u o t ion  In  th e  p op u la t ion  o f  a fu n c a l pathocon 

( «,rth ium  n.-hrunldorcm tan) hno ooaurod In  s o i l  ononded v l t h
A

neon end o th or croon  le a v o o .  Daau Choudhury (19^7 ) 

ob ta in ed  p a r t i a l  c o n t r o l  o f  eomraon ooab o f  p o ta to  oauood by 

c^tro-tocLveoD ooab lop  by o ryon lc  a o i l  cnondnontr«

Tho ootin »n tion  o f  t o t a l  n i e r o f l o r a  ( fu n y l ,  b a c t e r ia  

and a o t in o ry o o to D ) under tho va r iou s  o r ra n ic  nr’dndnonto 

hno ohotm th a t  earirophytoa a rc  c r o a t ly  n t ir ra la to d . Anonp 

then  tho ntlmuluo ohoi/rz by fu n - i  wan r r o a t o r  than tho othora- 

, , n tr io lc  and Tounnon(l 9^5) » ’Tuber and r ta on  (1 ^ 7 0 ),  and 

Lindom nn (1970) iw vo ooht roh on n ivo ly  roviow od the  in^ lu onco  

o f  d ooon p oo it io a  pro due to  o f  o r -n n io  not t o r .  "n tn n e la en  

(1946 ) ouccootod th a t  a d d it io n  o f  o rc a n ic  n n tt  r  t o  n o i l  

mi; proao r o o t  i ntho~onn# ITnknnood ( 9 6 4 )  observed  th a t  

jrroundnut orJco onhnncod tho rro-.rth o f  a n i l  o r^ 'n io n e  

a n tn r o n is t lo  t o  p igeon  poo w i l t  o r  ^ n in n ,  ^unarlun 

Q I1̂ 7 *  WWB- j'hannn (1970 ) nwl Finnan (1971 ) ob ta in ed  

lnoron 'io  In  popu la tion  o f  n o i l  m io r o f lo r n  by a d d it io n  o f  

o ll> »en kes « Kormh and H h in t e  ( I9 6 n )  ro  p o r ted  th a t th e  

q u a n t ity  o f  oa rb an -d i-o ic id e  enrolved  fr o n  s o i l  t r e a t e d  w ith  

n e n * «d lb le  aeJcen won more than f i r e  t o  t i g h t  t 'raes  th a t  e f
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a a t m t c d !  tho  v in e  th a t  th ese  oll<Ksokea have in e rea oed  th e  

■ l e n U e l  a c t i v i t y  o f  s o i l *

The o b s e rv a t io n  in  th e  p resen t in v e s t ig a t io n  th a t
f

h is h e e t  s t im u la t io n  ooeu red  w i th  r e c o r d  t o  fu n g a l  p o p u la t io nA

l e  i n  aeroem ont w i th  th e  o b s e r v a t io n s  mode by  c o v o m l  work o r  a 

i n  th e  p e s t  (KrJLoy and B u rk h o ld e r «1 959 f la p a v ic a a  BmL» •

19621 rJ n ith  and Ash w orth , 1965 b Honnis n l . . 1 9 6 7 )*

R edd l end Rao (1 9 6 5 ) and D ianna (1 9 7 0 ) ob ao rvod  th a t  e i t h e r

in o r e a s e  o r  doo roaao  o f  fu n c a l  p o p u la t io n  nay ooou r  don or;'’- in s  

upon th o  ty p o  o f  a ro n d o o n t .

Clark (1 9 3 9 ) ,  Abd-ni-I?nlok f it  &1. (1 9 6 1 ) ,  '  e p Q v ia a o ( 1 963) •

A t i l t h  and Asfcuorth (1 9 6 5 ) ,  -aAd i and so (1965) nnd r!onnin j j t  n l . 

(1967 ) havo ob a o rvo l  inercaaod  b a o t o r in l  r-opulntion n f t o r  

acondcont o f  O f.i l  ult*>. ' i  ^o.'on !: or.fj w i o  nntcr*. rXs* Tho 

f in d in g  o f  tho above u o r * l i n  gu ">ortocl by t" o ''■ro,*ceit work.

As in  th o  or. o  o f  ’ n c 'o r i n ,  n t in  l a t l o n  in  f  o •■>0"'iu l n t i o '  o f  

a o t ln o n y c o to a  haa r.lno b :o r  obnorvad  f o l l o w i n g  o r  r.n io  

ar.endr.ent ( Unvj; and n r .v ic o o ,  1960; nr-rvlr.no ja£ f l i » , 1969; 

IH ta h o lX  and A lorrnndor, 1962; in ith  and A n h vo rth , 1^65; 

d on n ls  ja i a l . .  19671 Ihnnrn, 1 9 7 9 ).

A n r r e t t  ( 1956) lino ou ryoo tr?d th a t  tho ra©nbor»n o f  tho ourrar 

fu n ^ i  uno n lm nlo  OT.pnio aonnodndn f o r  fo o d  and rvro ndnntod t o  

u t i l i s e  th o  food  nu-r>3y ahead o f  t h e i r  o o r a n o t i t o r e • F on bere  

o f  t h i s  croup  c r o v  v a r y  r a p id l y ,  i  - e d i r t o l y  a f t o r  a d d i t i o n  o f  

euoh eu bo tan eoo  t o  s o i l  and thun t h e i r  p o p u la t io n  000 py  e  

dom inant p o s i t i o n  in  th e  e o o l o g l o a l  e u o o e o e io n ,  T h ie  e x p la in s  

••he c r e a t o r  e t i m l n t l r m  o f  funr-a l f l o r a  th an  b n o tn r ia  o r  

s e t  ln o n y a e t  ne •
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In  a separate pot culture t r i a l  o f  oseessing tho disease

so ro rity  and population o f  to ta l saprophytes tinder d iffe ren t  

le v e ls  o f aa jo r plant nutrients v n itrogen tod found to 

possess a stronger influence than phosphorus enf. potaa^iurs. 

According to the report o f  north Carolina Agricu ltu ra l 

Zhrporlmont Station ( Anon• , 1943) , the w ilt  disease o f  

tobaeoo caused by 1gaudnmnnaa tabaoina woe reduced with 

Increasing leve ls  o f  n i t r o  on. I^el on (1950) obsorvod  thr.t 

a high closo o f n itro  p n abovo optlnrun f o r  p la n t  grotrth 

ourprooaod w ilt  in c id on co  in  tobacco and tonato, f>onuoira 

(1950 ) has recorded  a h igh  do r o o  o f  o o n tro l  o f b n e t o r ia l  

w ilt  (noko d iocaoo  o f banana) b,7  a p - l i o r t i o -  o f utob to s o i l ,  

lum rr (1970 ) rococ. ondod tho a: : l i e  t;lon o f uroa at tho r a te  

o f tho .sand j ounds por aero  an a c o n t r o l  ncnDuro a ga in s t  

brown r o t  o f  p o ta to  caused by nouc’.ononqn p e lr rm coa m n .

Van dor  o o l  (1 9 4 0 ) ,  '’■arrott (1949; 1936) and 

liubor o t  aj.« , (1 960) havo n o t ic ed  that n i t r o  "on f e r t i l i s a t i o n  

c o n t r o ls  a a r tn in  o o i l - b  m o  dinoanen duo t o  tho r e d u c t io n  ir. 

pathogen p o p u la t io n ,  which may o i t h o r  bo duo t o  the d i r e c t  

to rJLc ity  o f  tho ohomiooln to  tho uathogon o r  by fa v o u r in g  

i n d i r j o t l y  s o i l  n i o r o f l o r a  a n ta g o n is t ic  t o  tho r>athogon, 

A g n ih o t r i  end V o a r ta ja  (19^7 ) w orb ing  on tho ro o t  r o t  o f  

wheat hove obsorvod the  fo rm a tion  o f  n i t r i t e  during  n i t r o g e n  

t ra n s fo rm a t io n s .  The low oon oen tra t  Ion rend i t s  m r id  

o r i d o t ’ on in t o  non -to jr io  n i t r a t e  n ig h t  hnve h e lrod  in  s e l e c t ­

i v e l y  k i l l i n g  th e  pathogen , w ithou t a f f e c t i n g  p la n t  r o o t s .
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Sajan wad Singh (1974) a lso  have suggested that the ebort may

ha o f p 3-1 oable v at leant In  part ,  in  the o g o o  o f post n t r g t a t  

damping-off o f  tomato caucod by lythlmn a th a n l^ ffm fm -

Iaeroaoed * emulation o f  oaprophytoo loading to lneroaeed 

a n t lb lo t is  or competition fo llow ing fo r t i l io o r  app lication  i s  

widely known (Kaufman, 19631 Kaufman and V illiam s, 19641 

□adaoivan, 1965)* Thankam (1949 ) notiood that app lication  o f

ammonium sulphate and oodiun n itrato  to s o i l  haa r  oultod in
■

renarka  l o  ohejn^oo in  p op u la t ion  o f  a o i l  n i o r o f l o r a ,  Find an 

(1971 ) ob ta in ed  oharp and aon a ia ton t in o rocoo  in  tho popu la­

t i o n  o f  t o t a l  fu n g i and b a c t e r ia  in  r o ta  r o c o iv in r  60 rpci 

n i t r o g e n .  Tho pTonont uorh in  In  f u l l  oun -ort o f  th o  abovo 

con tion od  worko aa tho inoror-na in  t o t a l  fu n g i t b a c t e r ia  and 

ao tin on yco ton  wan h ig h ly  n iz -n ifio -  nt • In  a d d it io n  t o  tho 

abovo inoroaood r ia n t  grow >1 hio to  M r h r r  amount o °  p la n t  

nut le n to  rooo ivad  nay aompannni.a tho  darn ’ o duo to  tho 

d iaoaao  to  oono o ” ':on t, 'u r t k o r ,  tho  a ^ r l l c  t i c n  o f  

f o r t i l i c o r o  m y  b r ln  ; about r.n iaorunnc in  hont r e e io ta n o o  

a ln o • Thuo, I t  can bo noan th a t tho nueoonn no’~ioc-od nay bo 

a com bination o f  tho n u tr ion tn  bo in g  d i r  o t l y  t o x io  t o  

pntuogon, s t in vu la te  o o r ta in  o n o o i f i o  n o i l  m io r o f lo r n ,  

h e lp  in  l r  oroaaod oro?1 growth and ron dor nroat.or r o r in ta n c e  

against tho d looan o .

Antibiotics aro tho moot • otont oyofcomio nronta of 

bao to rla l plant disonno control. Tho u tility  of nntibiotleo 

in tho control of bacterial dinenone of fo lia r nature has been 

found to be wery proninlng. however, manv work re have 

felled to aet a eatiofaotory control in bacterial flineaees o f

»
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• o l l * b « m «  B fttv rt by u e in g  d i f f e r e n t  a n t ib io t i c s .

Under th e  p resen t in v e s t ig a t io n ,  an a t ts e p t  was sad * 

f o r  an in te g r a te d  method o f  o o n tr o l th rough  o h e o io a l 

and b io lo g i c a l  nenas* The b a s is  f o r  th e  above was th a t 

th e  suoceso ach ieved  through o h e c io a l means as w e l l  as 

th rou gh  b i o l o g i c a l  means as ev id en ced  by some o f  tho  t r i a l s  

under tho p resen t i n v e o t i g a t ' on vqo o n ly  p a r t i a l .  I t  i s  

v s l l  known th a t chem ica l c o n t r o l  and b i o l o g i c a l  c o n tr o l  

a rc  n eve r  m utually  e x o lu s iv o .  In  o ircum atanoos, whore 

inoculnm  p o t e n t ia l  o f  tho pathogen i e  qu it©  h igh * b io lo ­

g i c a l  o o n t r o l  may not o ' 'c rn to ,  Tho obsorvod r e l a t i v e l y  

l i t t l e  oucoeao through- eh on icn l c o n t r o l  V ” s o v ' r n l  irorkcro 

may be due to  tho fa c t *  th a t o n l -  a p a r t i a l  d o n tru c t io n  o f  

th e  t a th or cm han boon a ch ieved . In  oourno o f  t im o , tho 

rem ain ing popu la t ion  o €  tho pathogen might hnvo boon m u lt i­

p l i e d  and Buocoodod in  causing n ig n i f i e a n t  daraago to  tho 

c ro p .

T h is  p a r t ic u la r  cHnor.no ia  not ^ u l ly  nrnennblo to  

b i o l o g i c a l  o o n t r o l  due t o  v a r io u s  reason s . Bakor and 

Maurer (1967 ) have s t ip u la t e d  o n r tn in  c o n d it io n s  in  

a s sess in g  th e  e f f i c i e n c y  o f  b i o l o g i c a l  o o n t r o l .  A cco rd in g  

t o  thorn, i f  the  pathogen can in f e o t  anywhere in  th o  r o o t  

system  (m oving t y r e  o f  in fe c t io n  c o u r t )  th e  c o n t r o l  

through b i o l o g i c a l  mo ana w i l l  be d t r ri o u l t .  F u r th e r ,  th e  

m o b i l i t y  o f  the pathogen w lU  a ls o  reduce th e  su oeess , 

which eon ooeur through b i o l o g i c a l  means. H lnce th e
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in f e c t io n  o f  t e u t e  w i l t  ooour anywhere in  tho  r o o t  s -a te a  

and tho pathogen ean more in  th e  environm ent i t  i o  n a tu ra l 

th a t  tho o o n tr o l o f  tho  d ieoaoo  a ch ieved  through b io lo g i c *  

a l  BGcsfl ocn newer bo p o r fo o t .

Tho fo o t  th a t tho  o rga n ic  amendnonte gave a b e t t o r  

d egroo  o f  c o n t r o l  when uood a lon g  w ith  ohondonlo than  a lo n e ,  

in d ie a to o  th a t  once tho inoculum l o v o l  i o  reduced t o  n l a v e l  

a t  which o ig n i f ic a n t  diooo.no nay not o ccu r ,  tho  fu r t h e r  

m u l t ip l i c a t i o n  lo a d in g  to  inoroaaod  inooultln  can w e l l  bo 

7J-oven ted  by o r  cn ic  anondr o n to . A l l  th e  cnontlrontn havo 

r  ducod tho dieonno r.n w o l l  -a t  o " o^ ’ ’ l o t i o n  r f  tho 

PEith.ogon oonai A orah Ip  and iro rean cd  th o  t o 3a ! "a T .T r . t ic n  o f  

□ o i l  ac. rophytoo , ’hon irour.Cnut o r  neon caho w.n uned in  

com bination w ith  c h o r io n ic  l l h o  n '" o - t o n - o i n  o r  nt^o- to o y o *  

l i n e  tho o f f i c i o n c y  o °  non r o i  boon.no tw ic e  than w ithout 

ohonlo:d lo. Tho la c l :  o f  n ' gn i 'V  c n* c a n 'r e  1 t ’-rough n*oun'1-  

nut o r  noon aalco n lono nn; bo cm l a i r e d  an th a t  t T'r> ' n i t i n l  

p opu la t ion  o f  tho p a tho on might havo boon h igh ,

T’r o nuooonn o f  oonb ln lng  o h o a io r ln  w ith  n ron ih ortn  oan 

b© o^plrvlnod an fo l io w n .  Tho h igh  inoow lun p o t e n t ia l  o f  tho 

pathogen In  n o i l  n igh t have boon reduced to  o low l e v e l  in  

p lo t  a treat©*1 w ith  oh on lon ln , honndovi and C'amraJ ( lO d ^ ) 

o b e o rv o l th a t  etr^ ptam yoin whon n r m l io 1 aa n f o l i a r  o r ra y  

wan r e a d i l y  abnorbod and t ra n o lo o a te d  to  vnainua t ln a u e e  o f  

t h «  tom ato r i a n t ,  A marked dear©non in  th e  b o o t© r ia l  oorn*- 

lnV lon  o f  tho rA le*-aphere wan a ls o  noted  an a r e a u l t  o f



th e  a n t ib l o t l e e  s p ra y . Under th e  p resen t in v e s t i g a t i o n ,  

s tr e p to m y c in , e t r o  t o o y e l in e ,  ohesbunt compound and Bordeaux 

a ix tu r e  had reduced d is e a s e  ln o ld en oe  and th e  p op u la t ion  o f  

th e  pathogon s i g n i f i c a n t l y .  Rahim (1 9 7 2 ),  Ooorgo (1973 ) 

and v a r io u s  o th o r  aorkoro  in  tho f i e l d  have r e p o r to d  d is e a s e  

□uyprooa ion  in  f i e l d  p lo t s  t r o c to d  w ith  o t r o  tom yoin ,

^orJoGUX n ijrtu ro  and ohoohunt compound.

Tho gonera i tron d  in  r o l r t ion a fo ira  between d isoaoo  

in o id o n o o ,  no m in t  ion  o f  fu n g i ,  boot o r ' c. and actinom yootoa  in  

tho f l o l d  c.o t r o l l  no in  r o t  cu ltu re  orr o r i r o n tn  in c l ioa to  th a t  

tho a o v o r l t y  o f  d inoaoe  in o  onnoo w i t ’ * t T o o^ulp.tinn o■f tho 

p a f ' c o n  and dooroa-ooo w ith  tho ro ^ u l^ t  ’ o r  o f  t o t a l  f u n g i , 

br.ct j r i a  and c.ctinonycotan • Tho ^rnt th a t  no n t iv o  r c l ' - t i o h -  

o h ir o  botuoon r'.irj o.u Lrcitlonoo nrd V n gn l ’■ T r ln . t ’ m  and t ' . - t  

botxroon tho  p op u la t io n  o n -'nthogcn r a 1 t o 'n l  ° im ri a.ro -""cb 

nop j n frr-ngor than 1 o'*: w on d ioca  - ic ' ~c idonco cmd •"•omla.tio*-’ o f  

boot rJ a o r  o t in o ry o u to a  ind ie- to-- th a t  i t  i a  tho  fun~n l 

popul* t l o n  mMo!i d oc idon , to  a r r o n t  o*” on t ,  tho r o m ln t i o n  o'" 

pnthn ;an and th o r  by tho □ avo r i.ty  o f  t T̂ o d inenno. ^irndlnr 

a tu d ioa  oonduotod by lin.-Jnn ( 1 n7l ) h~vo rcvor.lod t h ’ t  d u r in g  

tho  f i r s t  few uooka a f t o r  nnon iron t ' o m iln t io n  o f  fu n g i  tmn

h ’ gh ly  a t i  mu In tod • T h o ro n ftn r , tho  b a o tn r ia  hnvo tn ’~on the  

l& r 1 * film  a la o  r e p o r te d  v  r y  a tro n g  n e g a t iv e  e o r m ln t i o n  

bo tw o-n n o v o r i t - ’ o f  s o f t  r o t  d.inoano o f  g<nfT>r and p o n u la t io n  

o f  t o t a l  fu n g i In  n o i l .  Kaufman and itt l l in ran  (196*3) have 

n o t le o d  th r t  en p rop h y t lo  fu n g i l i k o  Trioho«3nrm|i and
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PfrtfrUlB produce a n t ib io t i c s  In  th e  s o i l .  Zn the l i g h t  

o f  th o  above , i t  may be presumed th a t  i n  th e  p roaon t 

c o n t e x t , fu n g i a c t  as b e t t o r  a n to g o n lo t io  organism s then 

b a c t e r ia  o r  a e t ln om yae tes . I t  i o  to  be taken in t o  account 

th a t  th e  p la te  counts i were taken  o n ly  fb r  a p e r io d  o f  s i x  

wo aka a f t e r  amendment. I t  i o w i c l a l y  r e p o r te d  th a t  d u rin g  

tho f i r o t  phase o f  d ecom pos it ion , sugar fu n g i w i l l  bo coa t 

a o t i v o  in  doconroo lng  tho a in p lo  f r a c t io n s  o f  tho earbo— 

h yd ra too . Tho in oroaoo  in  opu ln tio r. o f  b a c %o r ia  occu r 

o n ly  l a t o r ,  u h llo  th a t  o f  nctinonycofcoc occu r o n ly  v c ry  

In to  .

kovornl uorbora  luovo t r i e d  to  on l a i n  tho noehnnisn  

o f  b 'o l o p i a a l  c o n t r o l .  Cf courno, tho r o c banian racy 

d i fd o r 1 u i th  tho hoot, tho p a t i o ~nn ojrv1 tho onv iron m nt  •

I t  lo  ^onor^'^ly acoopt* Q th^ t a n t ib io n in  " o i l 'w o  1 by 

l y o i o  and oocr'-otit ion  fo t lo o a d  by cloath o f  c o l ln  aro  tho 

o h io f  moo: '■'Jilrnsof b i o lo o i c r i .  c r ^ t r o l .  Tho rom i1 •" n in  tho 

pron n t  Ir .von t.ly/ .inn  ahou tin*' wit* i r  a n’ nrt r  'rio^1 o f  

S ix  yoo :a , o i g n i f i c a n t  oor.tro.i in  .'linonro an w e l l  on 

sm bstm  t lo . l  rodunt !o» in  thn , opu ln t ln n  tho •nt",0 ‘*on 

havo ooourod. Thin ohoor'v t 1, in  in  f  vou r  o f  a n t ib io n in ,  

b e in g  the r r in o lp a l  nnohnnlnn o f  oon tpo l o f  tbo  tline^no.

T h n  n l m l f l o n n t  n e g a t i v e  o o r r o l r t i o ^  b e t w e e n  r o n u l a t i o r  o f  

p a t h O ' - e n  a n d  f u n g i  s d d n  f u r t h e r  p r o o f  t h n f  a n t i b i o n i n  i n  

t h e  m a j o r  p h a n o n o n n r  o f  c o n t r o l  w h i c h  i n  a c t i v e .  ' l o w e v e r ,  

t h e  l a c k  of p e r f e c t  o o r r o l n t j n n  b e t w e e n  t b e  t w o  i n d i e a t e n  

th a t  c o m p e t i t i o n  i o  a l s o  a c t iv e ,  t h o u g h  a t  n  lo w e r
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magnitude ’than a n t ib io s is *  Ran&aawaml and St h i r a j (1962 ) 

observed th a t a a t lb lo i lo  net l v i  ty  vaa mora l a  amend ad a o l la  

than la  unamend ad s o i ls *  Flowovcr, Subbarao and B a l ly ( l9 5 l )  

hare observed a laok  o f  o o r ro la t io n  between a n t ib io s is  and 

d isease  suppression* Rnja<- ( 1971) hove reported  th a t the 

e o n tro l o f  s o ft  r o t  of gincov obtainod through on sm io  

oaendnonts I s  duo to  both o n t ib io o lo  and com p e tit ion *

B arre tt (1960 ) hao ntcvtod th a t  "ro o t  d lsonso in v e s t i—
»

Catora havo be fore  then tho e lu s iv e  lu re  o f  b io l o g i c a l  

c o n t r o l ,  but th is  lo  l lh a l y  to  remain o lu o ivo  u n t i l  n io r o b ia l  

eoo locy  o f  t ro  o o i l  io  T o tto r  undorotood — n nroo^oct p o ss ib ly  

ro n o to " .  This 1lu r o 1 hao boon nado a t t r a c t i v e ly  ohnin engi nr 

by tho domonatr t io n  thnt b io lo g i c a l  c o n tro l  enn, nt t in on , 

o rorn tc  in  tlv< ‘' l e i -1* Tho op 'r n ic  nn.torirdr hr.vo nhovm to 

be o fP o c t iv o  in  r  duclng tho o ovn r lty  o nov n l  a n i l—bom o 

d ia o .a  n, The bo no '’i t  gn.! od by tho • rn o t ico  nay not on ly  

bo duo to tho a ta rv f ’.tios o f  t  e * nthogan ( corrpc ’ i t  i o n ) , but 

a lso  duo to  tho otinulntln*- o f  Qntnroniflt 1c p roportion  o f

th o  o o i l  n io r o • f l o r a ,  ( n n t l b i o n i n) • Tho r n d u o t i n -  i n  dioorioe  

ln o id e n o o  i o ,  t l i o r o f o r o ,  l inkorl  w i th  tl Q nonflnn*

in o o u l is p o t c r t ln l ,  n ' t o ,iu  t  o f  tho -u n n t l t y  o f  in oou l «

prenon t ( ln V m n l t y  f o n t o r )  an.l o « r " O l t y  o f  tho .n T ir o n -o n t  

t o  produce t n rtlneono (ory. n o l t y  f  e t o r ) .

Though b i o l o g i c a l  c o n t r o l  has boon w id e ly  ad op ted , in  

c o n t r o l l in g  iioU -b op n e  d ln easos  onuoed by fu n d  and nana—
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n w t o d M ,  n t h  a t t — r t s  to con tro l s o il-b o rn e  d ls ta a M  •  f  

b u t e r l a l  o r ig in  aro qu ite  — gr e .  Tho ro a u l’ i  o f  tho  

present I btoo ‘ I gatlon  ln d ioate  that suoh stud ies  aro  

h igh ly  proroontlTo and throw l lc h t  on th is  important 

top ic * Fixture stud ies  on th is  lin o  w i l l  d e f in it e ly  y ie ld  

u se fu l inform ation with records to oon tro l o f  so il-b o rn e  

b a o te r lo l p lant d iseases*



UMMARY
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9UMKARY

lo t  cu ltu re  and f i e ld  experiments were

conducted to aaoess the u t i l i t y  o f  various orc&nic 

s o i l  anondmenta and ohomioals on the inoldenoe o f  

boo to  r i a l  w i lt  o f  tomato* Tho popu lation  dynamics 

in  ro lc t lo n  to tho odudoI or/cnnlsm, t o t a l  fu n p i, 

bao to ria  nnd actinomyootoo uo-cn rJLoo (studied*

Tho roou ltn  o f  tho in voo t irra t ion rovoo lod  

tho fo llow ings

1 . br T'jilc a: endnonto a lone d id  not
■ t * ~

□ a t i o f a o t o r i l y  chock the ineidcm oo o f  

bao t o r i  rvl w i l t ,

n, A a a t i o f a c t o r y  oniT r o l  o'* tho d inom o

wan nboorvod on rv o l io n t io n  o f  ohonienln 

to  arondod o lo tn ,

3 • A f’ onnrr.l ot.lETulntlon in  tho r o n i lo t io n  

o f  n o i l  m ioro flo rrv  wan tho  ro o u ltn n t o f  

o r ra n io  nmondnont* Tin© d ec ree  o f  

e t in m la t ln a  va r ied  with tho kind o f  

o rca n lo  m ater ia l*
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4* Among tho d if fe re n t  ohemlonlo t r i e d 9

streptomycin and otreptooyoli.no were most 

e ffe c t iv e  in  suppressing the population  o f  

the pathogen in  s o i l  and in  reducing the  

disease  s e v e r ity .

5* The r e la t io n sh ip  botween d isease  inc idence*

population o f  tho pathocon and the t o tn l  

population o f  o o i l  m io ro f lo ra  auoh as fungi * 

bnctor ia  and aotinonycotoo vioro worked out 

f o r  d i f f o r o n t  poriodn. I t  wno found that 

na^ativo c o r r e la t io n s  orriat botvooni

a ) d lscaao incldonoo and tot-n.1 population  

o f  a o i l  n ic r o f lo r a

and

b) pat ho -on population  and t o t a l  pom il^ tion  

o f  o o i l  r i o r o f l o r a ,
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A P P E N D IC E S



a> ixiidxx- x
(Tm ble .  2 )

^ roa tnan tB

Coconut ooko
Oooorrun coke 
Groundnut cako

Ztahtrra oako 

E lu ' pa cal:o 

.lunimkka cake 

Rubber cake 

IToon cnko 

I’n x o t t i  caloo

Raw tluDt

Canhou a h o l l
Coconut p i th  

G i l r n l i n  n o o f l
vp.oto

n.-j’ dunt ♦ 'I -

C rv n h a w  D h o l l  +
• r

. 1  -  -

C o c o n u t  p i t h
If K

G i l  nood ^
y©.nto ♦ 11 ■-

C o n tro l

Fungi 
In  te n  th o *  

usando 
1 2

B o o to r ia
in

m il l io n s  
1 2

Ac t i  no r y e  o t  ®o
in  ton  th o *

usqbAb 
1 2

36.00

30.25
35.42

39.13

36.49

75.69

32.03
100.60

23.72

33.64
72.76

31 -36

32 • 33

32.49 
25.60  

55.20 

33.93 
03.92

05.19
32.49 

121 .60
25.20  

34.31 
79.21 

33.64 
39.69

19.62
34.33
12.96

29.91
19.00
23.61

22.65

17.64 

22.09 

21 .43 

21 .43
17.64 

13.14

26.01
36.36

17.64
47.61 
23.04 

32.49
26.62 
22.09 
23.32

31 .69 
19.62 

22.37

1 4 .44

4.94
4.24
2.56 
4.12

4.94
5.42
5.42

2.56

3.61 
4.40

3.61 

1 .55
2.56

44.43 45.69 17.39

43.95 46.24 17.05

13.74 3.61
19.62 4.66

57.76 64.49 6.05 19.30 5.10

,00 26.01 16.31 16.24 4.2425

11.97 11.76 19.99 29.40 2.56
1 1 . 9 7  10.39 25.30 9.36 4.24

6.40

5.42

3.61
7 .00

2.09
5.90

3.24

3.61
5.42 
4.66

5.42 

4.94 

3.24

6.40
3.61

7 .07

2.25

2.09

3.61

i n t io n  two voohn a f t o r  nraondront.
•  T o ta l  P _ fo u r  wookn o f t o r  nnendnont.1

2



A * r * m x  -  x U )

°* tobloIDlaoo mm Inoldonoo)
Soiaroo

Total
A M id a a n ti
B w o r

S t *  o f  
equaroa d.f T u io n e o  ? ,  Ta lua

33020*2

6101.6
27638.6

56

18

38
343.42

720.23
0 .46

AIPKIIDIX -  X (b )
( F u n c i-1 )

3ous*ca Gun o f  
equoroo d.f ▼ arlanoo P . vrvluo

TotpJ. 299.10 56
/\nondcont □ 254.84 18 14.15 15 .72 **
I l r r o r 44.26 38 1.16

• • G irm lfioan oo  a t ? ® 0.01 •

A- * -  I  ( o )  
(F u n c i-2 )

Louroo
Gun o f
oquoroD d . f . ▼trrinnea F . t r I u o

T o t a l
Anandmonta

227.53
220.61

56
18 12.25 68 .0 -

l i w o r 6.92 38 0 .18



d i i kjbxx  •  x (a )

. 1 )

AaaljrB i*  O *Tt t t w ,

S ou rce  S t *  o f
■qu&roa T or la& e* F . v o lu t

2otQl 65.7B 56
Aoonflnento 44.54 , 8 « , „  4>41

E r r o r  21.24 38 0 .56

* S lc n l f ic c n o o  a t  P ■ 0.05

A_ P^IJdlX -  I  ( • )
(B a o to r la  -2 ;

^ouroo ‘ -un o f  d . f .  Vevrlanoo F . vn lu o
onuoroo

TotoJL 01 .21 56
".candr on to  40.29 18 2.25 4 .09*

L'ffot? 20 o72 39 0®55

• Liirrn lflannoo X . 0.05

A VD1X -  I  ( f )
Actinoni^ootoD-l )

H o u j p o o

( Actinon^oot

Hun o f
nqunroo

d . f .

T o tn l
A »ondo® «*e

i i r r o r

9.25

6.69

2.96

56

18

3*

Varicmco r .^m1uo

0.36
0.06

m  o ig n ± * * * rwl0*  r  *  ° * 01

6 .00**



Oourna 3u* of 
■quaroa

Total 
Anondnonto 

Uztojt

6.46
4.83
1.63

4 * f .  T a r iu ie t  P . t a la a

54
18

33
0 .27
0.04

6.7*

• » G lcn lfio o a o ©  a t  IJ ■ 0.01

Aw'-UHDIX -  I I  ( Tab lo  4 )

rarc^ .tn on t

O l y r l o i d i c .
la rw o a

I oru*nr.ia 
I o n ia n

Hooo lo i iv o o

Iculdy n t? a v

::oabfUion
la n vo n

CflntP©3.

- o roon t 
d loon oo  
in o id on oo  
1

Pun£± D a o to r ia
in  ton  th o -  in  

uoando n i l l i o n o

A ctin an ycetos  
in  to n  th o -  

uonndo
1 2 1 2 1 2

25.0 26.21 35.05 26.42 47.61 4.93 5.29

75.0 23.52 36.60 23.01 36.24 3.20 3.65

6 .7 52.35 60.06 39.56 64.00 5.24 5.29

75.0 22.94 26.21 23.52 22.10 2 .92 3.46

25.0 55.20 02.44 25.40 41.21 4.71 4.54

100.0 17.55 16.00 16.24 17.56 2.09 9.28

T o ta l  p opu la tion  tiro woolro n f t a r  onmndraont

1 I  W rtn l p op u la tion  fo u r  . . o k .



APPS29DZZ -II (*)
A a a ly fJ *  o t  V a rian ce  Tab 

ID loeaae  in c id e n c e )

3 ou ro «

T o t a l

Amondnent
3r~~or

Qua o f  
■quarea

18112.5

11365.8

6746.7

d . f .

17

5
12

V arian ce F .v a lu e

2273.2

562 .2
4 .0 *

•  o l c n l f l o c t n c o  a t  P  a  0 . 0 5

A P jr^ 'IX  -  I I ( b )  
( Tuncl -  1 )

T o t a l  ’ ouroo Cum o f  
oouar* a d . f . VnrionPO T'.  vn luo

T o ta l 30.67 17

A j n o n f l n o a t o 28.69 5 5.74 33 .7 **

i l r r o r 1 .98 12 0.17

» »  B i c n i f i o p . n o o  a t  -  0 , 0 1

A PLMDIX -  I I  ( o )  
(Fu nci -  2 )

Xouroe
Qun o f  
aquaroa

i 1
P* 

1 
• 

1

* 
1 !

V arlanoo F . V a lu e

T o t a l 44.68 17

Amend men t e 43.26 3 8.65 72 .1##

1 .42 12 0.12
U rroT W

.-----------------------------------

#* s i g n i f i c a n c e  a t  V •  0.01



i I

( B a e te r i  
Aaalyn io

Souroo Sub  o f  
squares d . f . Variance F . Ta luo

T o t a l

Amendments
2 p ro r

9.91
7.94
1.97

17
5

12

• • G ic n if io a n c o  a t 7 ■ 0*01

1.58 
0.16

9.9*

'ouroo

T o t n l  
i'jncmr1 r x n to  

J r r o r

A . Z J U I X  -  I I  ( e )  
(B a o to r la  •  2 )

Gum o f
nnuriroa d . f .

39.19 
30.36 

1 .03

17
5

1 o

V ariance P .V a lu o

6.07

0.15

40.4

*»• . Tior.noo a t 0.01

ryuroo

A P • 311X -  I I  ( f )  
( A o t in on yoe ton -1 )

T o t a l

Amandrontn

K r r o r

’un o f
n q u n rco

1.94 

1 .04 

0 .90

d . f .

17

5
19

V arian ce  ", Value

0.21
0.08

9.43



S ou rs*

T o t a l

An ondnont o 

E r r o r

Bun o f  
squares d . f . Y a rlsn oe F . Ta lu s

2*16 

1.36 
0 .80

17

5
12

0.27
0.06

4.03*

* S ig n i f ic a n c e  a t  P -  0 .05

AULIIDIX -  Z Z l (T a b le  6 )

Troatm cm t
Poroon t Pungi B a o to r la
d iooaao  in  ton  th o -  In
ln o id en oo  uoando n i l l l o n o

Aetinorayoeteo 
In  ten  tho­

usands
1 2 1 2 1 2

t70 79 .0 15.44 17.22 11 .22 15.60 3.92 4.00

:,1 50.7 17.06 19.45 17.14 21 .44 4.41 4.50

30.4 10.32 20.97 15.60 10.49 4.00 4.67

*0 77.4 16.32 10.75 13.76 19.27 4.00 4.50
u
1 50.0 16.32 19.27 14.90 17.14 4.49 4.93

'"'a 50.0 17.90 19.54 14.90 19.09 3.76 4.49

Ko 72.4 15.36 10.50 14.52 17.09 4.50 4.04

* , 50.0 17.14 19.45 14.02 20.34 3.65 4.67

55.8 10.32 19.54 14.29 17.06 4.16 4.62

1 -  T o ta l  p op u la tion  two we oka n - 'te r  amendment

2 -  T o ta l  p op u la tion  fo u r  weeks a f t e r  amendment.



(t t ls e a a e  in o id e n o e )

Oouree

T o t a l

AswadnoQto
n

p

K

n i

rr a

p

s

K

'I K

ra ro r

9u» of squares d . f . variance r . Value

74450.0 80
23150.0 26 890.3 0.93

0450.0 2 4225.0 4 .45*
5000.0 2 2500.0 2.63
2600.0 2 1300.0 1.36
3400.0 4 850.0 0.89

400.0 4 100.0 0.10
1150.0 4 287.5 0.30
2000.0 0 250.0 0.26

51300.0 54 950.0

° im i f i o n n c o  p„t n 0 .05

A 7 V'DIX -  I I I  (b )
(ru -y ’i  — 1 )

o u rco
Jur. c f! 
oqunroo d . f . vordnnro r ,  Vnluo

T o t a l 3 0 .0 9 00

'a o n d rc m to 1 4 .9 2 nr 0 . 4 9 1 . 0 6 *

rT 1 .01 2 o.oo 3.45*

i
JU

O s o 2 0 . 3 0 1 .15

it 1 . 0 7 2 0.03 3.19*

n x  i 1 1 .23 4 0.31 1.19

?7 X K 5 . 9 6 4 1.49 4.32*

I m £ 0 .98 4 0.26 1.00

n s  r  x k 2 .67 n 0.33 1 .26

J r r o r 15.17 54 0.26

►-------------------



- m  ( o )
( l^ ta g l »  a )

*oMmX

Amendronto 
TJ

I:t x 

n x  k

•  z  K

n * r-
Crror*

II

Sum o f  
■Q^mroe d . f . Varlanoo F. To luo

28.95 80

8.66 26 0.33 0.92
2.57 2 1.28 3.46*
0.14 2 0.07 0.01
0.24 2 0.12 0.03
0.94 4 0.23 0.79
2 .78 4 0.69 1 .80
0 .63 4 0.16 0.06
1 .36 0 0.17 0.54

20.29 54 0.37

* rn i r n t f i  or.noo n.t ■ 0,05

A ' . D I”  -  I I I  ( d )  

( J r .o trr ic i — 1 )

louroe Jum o f  
oqucroo d . f Vr.rlnnoo F . Vr.lu©

T o t a l

Anondnonto

31 .97
22.32

no

26 0.86 4 .77*

“7 n .1 1 2 4.r>5 25.27*
4 ■

0 .43 2 0.22 1 .22
i •

0 .08 2 0.04 0.02
K

6.79 4 1.69 9 .38*
IT x  *'

0 .90 4 0.23 1.23
ri *  *

0 .70 4 0.17 0.95
* x K

PI *  S’ *  K
4.31

9.65

8
54

0.54

0 .18

3.00*

> <r r o r

• • £3 ian lfAo»no*  ^  ** 0.01
0.05



ap**hdxx -  h i  ( • )  
(Bacteria - a)

8 o u ro «

T o t a l

Anondnonto
U

1‘

K

n z  i>

:i x  K

:t x r x k
- x z
j r o r

Qua © f  
equal* ob d . f . ▼ari&nr't P . Va lue

49.11 80
20.82 26 0.80 1.42

6.20 2 3.10 5 .96 »
1 .34 2 0 .67 1 .28
2.09 2 1 .04 2.00
5.21 4 1 .30 2.50

2.05 4 0.51 0 .97
2 .28 9 0.28 0.42
1 .69 4 0.42 0.93

29.29 54 0.52

* L.’ i  cn± £ i c  cm co r,t F a 0,05

A - J IX  -  I I I  
( Aotinoci^ootoa i l l

Houroo
: ’ur o f
oqunroD d . f . Vp-rinneo '  . VrJIu

T o t a l

AjnonA ~ ot i t  □

25.09 

9.53

,90

26 0.33 1 .06

1 .24 2 0.62 2.00

1 .10 2 0 .55 1 .75

X 0.99 2 0 .44 1.45

7T X '' 2.00 4 0 .50 1.62

77 X * 1 .09 4 0.27 0,90

P x  K 1.97 4 0 .49 1 .60

ri x *  * 0 .26 8 0.03 0,01

Mirror 16.55 54 0.31



a~ pe : d i z  -  z iz  ( e )
( Aotinom yootoo-2 )

wOUtob

T o t a l

Anondronto

£

x  r

'1 3S K

.  x K 

7 x x  K 

^rrox*

□um o f  a#f#  V arian ce  0 P .V a lu e  
oqunroo

27.52 30

7.18 26 0.27 0.67

0 .58 2 0.29 0.65

0.49 2 0.25 0 .63

0.42 2 0.21 0.31

1 .02 4 0.25 0 .63

0.93 4 0.24 0.64

1 .12 4 0 .23 0.66

2.59 B 0.32 0.30

20.34 54 0.41



X-IUIWIK -IV (Table 8)

Treatm ent

Urea
Oroundxmt

eake

U iaeaee
ln o id en oo  

1 2 3
In  n d l l lo n o  

1 2 3

0 14 .7  18*8 24 .0  19.3  18.4

0 16.4 21.0 22 .7  19.1 17.9

Funci in  ton
tho xoondo

1 2 3

B a c te r ia  in  
mi H i  one

1 2 3
in  te n  tb o

1 2 3

16.8 19 .3  24.1 21.5 27 .3  29 .4  1.1 1 .8  f .O

25.0 33.6 37 .7  22.6 2^.5  30 .6  1.6 2.8 2.9
Hi oake

Control

0 13.5 17 .7  22 .2  18.9 17 . 6 23.4 32.5 37 .8  23.6 30 .6  3 2 .7  1 .7  2 .9  2 .5

Olyrioidia
leaves 0 25.2 23 .7  25.3  23.0 20.0 10.5 23.1 27.6 20.3  25.6 27 .5  1.8 2.5 2.7

0MbfiOM
le a v e s  0 24.4  29 .0  29.4  23.2 26.1 20.6 25.9  30 .7  20.6 2 ' . 6  29 .9  1 .6  3 .2  % 1

0 32.5 46.9  49.9  43.4 47.6  14.7 16.1 15 .8  9 .8  12 .0  14 .9  1.1 1 .4  1.1

1 — Tvo wooko a f t  o r  roo.n 1rcn t

2 — Tour uooko a f t o r  m on A ron t

3 — O ix trooko a f t e r  anondncnt



A .b'JL/IX - V (Table 9)

Treatm ent

1

D isease  i, 
Ino ldenoo

2 3 1

.po lonacprru a  Punci In  ton
in  ml H i  c no tho -enndo

2 3 1 2  3

B a c te r ia  In  
n i l " lo n e

1 2 3

A etln o isyoetee  l a  
ten  th rneaade

1 2 3

Bordeaux
m ixture 0 12.5 17.4 26.5 23.1 19.5 13.7 22.3 25.5 19.1 22 .7 24 .7 1 .2 2.1 2 .2

Choshunt 
compound 0 13.1 16.7 25.5 20.7 18.9 20.9 23.3 27.0 17.2 2C.9 23 .0 1 .2 1 .7 1 .9

S trep tom ycin  0 6 .3 9 .5 25.9 18.7 16.5 17.5 20.9 23.3 1r .1 19.3 21 .3 1.1 1 .4 1 .7

S tre p to -
o y o lln e 0 7 .9 11.4 25.2 19.0 16.7 17.0 19.1 22.3 17.9 22.2 23 .7 1 .2 1 .9 2.1

D ithane 0 23.5 29.0 2% 5 26.6 24.6 19.4 24.3 2 " .6 13.9 2^.2 26 .8 1 .4 2 .4 2.1

Capten 0 27.0 31.2 30.6 29.6 27.0 19.9 25.4 29.6 2 ° .7 26.2 28.3 1 .7 2 .6 2 .5

F.JI.Opray 0 33.4 37.8 31.1 32.0 29.3 22.0 27.9 31 .7 22.1 30.0 32.0 2 .0 3 .2 2 .9

C o n tro l 0 54.0 7044 31.9 37.1 40.3 22.3 34.8 39.9 23.1 35.0 37.0 2 .2 4 .2 3 .4

1 — Two uooho n f t c ?  rrondnont
2  — Four wouico n iftrr  cxnendront
3 ™ C lx  woo :a r i f t  o r  n. ondr on t



APSWBIX -T (»)
An* * y * i a  o f  T o r ion oo  tab  

IB laasse  ln o id o n o e -2 )

Conroe Sum o f  
squoroe d . f . Varl nnoo F. Value

T o t a l
22700.3 143

B lock s 53.7 2 29.4 0.59
Aiaondnanto 3247.3 5 649.6 12 .75**
^ r r o r  -  1 509.4 10 50.9
C herala o la 15310.6 7 2137.2 122.19**
Ancmdnent □ X

C hoa ion la 2070.3 35 59.2 3 .30 **

112*2*03* — 2 1503.6 34 17.9

* L icTL if i  canco Clt 0.01

A ... I.; -  v (b )
(UioQcno inoiclonoo 3 )

0112*0 O Jufa o f
anuaroc•v

d . f . V o r lr j ic o T . Vnluo

T o tn l 3 0 4 2 2 .9 143

Dlooko 61 .22 2 3 0 .6 1 .6 7

Am on d <-■'o n t  a 5611 ,6 5 1 1 2 2 . 3 6 1 . 0 3 ”*

r :rro r  -  1 1 0 3 .9 10 1 0 .4

Oho: lo n l f l 20167.1 7 2 0 0 1 .0 179.61 * *

Anendnento X
Chonl^f'l® 3 0 5 1 .9 35 0 7 . 2 5 .*4 * *

i i r r o v  -  2 1 3 4 7 .3 04 16.0

111111s11

» * r.if^nJ.floruno«i r».t I’ ■ 0.01
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ABSTRACT

The po t c u ltu re  and f i e l d  experim ents w ere 

Q u o t e d  t o  aoseoo th e  o f f e o t  o f  o roon ie  s o i l  

tM&dmento and oh on ioa lo  on tho in c id en ce  o f  

R ecto ria l w i l t  o f  tom ato. Tho popu la tion  

djnardao in  r o la t i o n  t o  tho counnl o rrn n ion , 

to ta l fu n c i • b a c to r ia  and cictinonpcotoo wore 

also o tu d ied .

Tho r o o u lt  o f  tho in v o n t ir o . t io r  rcrvorlod 

that or,:an io mat r l o l c  talono d id  not ol-oalc tho 

diaocno in c id on co  to  a otonry i avoh.

Rowovor. tho  a p p l ic a t io n  a 4’ c r r r n io  m a te r ia l  

fo llow ed  bp tho t r o ' t ,  not w ith  n ' r*o" t or’p o in  rjid  

g tr e ptooyo ll.n o  r r v o  c*. nr>t l r - :?r,cto rp  c o n t r o l  o f  

tho diooc.no.


