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mRQOTOSHW

Beeent stud ies hav© revealed th a t p lant 
p a ra s it ic  nematodes play an importent ro le  in  lim i
tin g  agricultural- production* On account of th e ir  
microscopic ais© they remained undetected ana in s i
dious. When prop©?' methods o f research were perfe
cted more ob jective stud ies on then© agricnl twral 
peat© bee^tne posalblo and a t  present they have been 
recognized a© a s ig n ifican t facta?' in s c ie n t if ic  
ag ricu ltu re . In Kerala, fo r instance, e tudioe under
taken so fa?’ have brought to l ig h t  the presence of 
several destructive  p a ra s itic  nematode species?v.in 
s o i l ,  These include-the burrowing-nesmtode, 
ladopholus a im illa , c itru s  nematode T.vlenclmlus 
eeaipenetrana. the r ic e  root nematode Hirachomanniella 
oryzata* the root-knot nematode Meloidogyne incognita 
end the sugarcane nematode Helieotvlenohus earebensle 
and ?ratylenchua ap.

Soil nematode© are d if f ic u l t  to b© controlled 
effec tiv e ly . However there are two main method© for-



eon t o l l in g  nematodes, .$hey are- m l feii'ciX ©©tod of 
©ontol m i  the oheaieel method o f eontvol.

Arnm'g the various a© t o  fie proponed for the 
cultural control* modification- o f the so il ©nviwm- 
©eat occupies ass' importent' position* This me to d  Is  
designed in fu ll  accordance with the ecological 
principle that-the so il population ©t any Ms# w ill. ■'• 
toe determined toy habitat conditions, and that the 
populations can, therefore he tonged in eny desired 
direction by ashing an appropriate chenge in the so il  
conditions. Major attention to toeing about such.. 
changes has. been given to exploration o f - to  effect® 
of various hinds of organic- amendments especially  
those of green manures, dry crop residues, "oil cahes 
and saw dost. . Saoh materials esn be mad© avail ©tod© ‘ 
by ploughing into the sb ii daring normal farming 
praetie©®.

the beneficial e ffects  o f plant residues and 
other organ!e amendments An redncdng the pares!tie  
nematode population were f ir s t  demonstrated by 
1 inford and Mb associates during 1936-3®. Since then
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> b number of report® have 'boon published showing th ir l: 
addition .of © v arie ty  o f  organic substance® to .soil 
re su lts  in d e fin ite  reduction of the- population ,of 
■plant p av esitic  nematode®.

She control of plant -paraoiHo nematodes‘ban 
be achieved by chemical .fumigation, This method of 

’ control^ however*- hm several limitation®. The control’ 
obtained i s  o f © temporary nature, the toxic materials 
get aecumul ©ted' in e o ll, certain fUmigants are in effe
ctive  in some types of @0 11, the chemical treatments 
are highly expensive and the oheraioele are not easily  
available. .Non-chemical method®■of control through
modified management practice® such a® nee of organic

:

and/or inorganic so il amendment® causing changes in  
micro end tn&cro-environment of the* so il,, though not m 
effec tiv e  and quick m  chemioel methods, are expected - 
to help in keeping nematode population®, in so il a t  an 
innocuous lev e l and ©Iso ‘help in building up so il 

• f e r t i l i t y .  Such method® can be'© specially su itab le  fo r 
tropie©|. and- sub-tropical region® and fo r crop® lik e  
vegetable®,.' .



The present studies were hence undertaken 
w ith  the id e a  o f  e x p lo r in g  th e  po@ tlM 3.itie®  o f  some 

o f  the l o c a l l y  © vM lab le  o i l  eske® being used a s  ■ 

s o i l  amendment®! f o r  bringing ab o u t suppression o f  

nematodes w ith  specie! reference'to  th e  changes i n  

fungal and bacterial. populations sad-'the so il  reaction* - 
An e f f o r t  be® a ls o  been made ,t© understand bow th e .  

changes caused to th e  bacterial, end fhngnl populations 
and to s o il  reaction by th e  o i l  cukes ©re correlated. 
w ith  the s o i l  nematode populations, in then© studies 
e ig h t  o i l  cakes were u sed  a s  c o i l  amendments to  d e t e r -

i

m ine th e ir  o f f s e t  on the s o i l  nematodes associated with 
bhlndi crop.
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BEVX1W OF 3&I3JEBA3SHE

Soil nematode population i s  profoundly 
influenced by © number of factor®, chemical aa 
well m  biological, such as organic m atter content 
of s o i l ,  pH of the c o il, Fungal f lo ra  of ao il and 
b ac te ria l f lo ra  of ao il. Soil reaction , .fungal, 
f lo ra  and b ac teria l f lo ra  are in th e ir  turn in
fluenced by the typo and - quantity of organic matter 
incorporated, in  the a o il. Following i s  a review 
of l i te r a tu re  perta in ing  to .th e  above fac to rs .

Peters (1926) could find l i t t l e  correlation  
between s o i l■pH end cyst concentration of Hetercdera 
roetooMenaia in  various d is t r ic ts  of South Lincohn- 
sh ire , ingland.

Godfrey jet a l (1933) found th a t pine apple 
raised in s o ils  having pH ranging from 4.0 to 8.5 in 
Hawaii showed no difference in the indentation of 

Mdoidogyne sp.

Linford e t  a l (1938) observed reduction of g e lls  
on pin© apple roots by-tho additions of chopped green
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pin© apple p lan ts , coarse grass end cane sugar. 
Additions of pine apple p lan ts approximately equi
valent to 50, 100 and 150 tons pep mere fe e t of 
s o il  gave progressively g rea ter reductions in  numbers 
of ga lls , fb© decomposition of these organic 
m aterials was found to re su lt in  the build  up of 
nematode cap t i r in g  fhngl, non-trapping fungal para
s i te s  of nematodes, predacious nematodes and 
predacious mites.

Petherbridge and Jones (1944) observed th a t 
Heteroflera echachtil was absent in the highly acid ic
s o ils  of the fen d i s t r i c t  of England.

SIXonby (1946) soaked cysts of Hotevodera 
rostoobleasla fo r 24 hours in  a se ries  of acetate  
bu ffers , washed and soaked them in d ie ti l le d  water 
for another 24 hours and then placed potato root 
diffi&eate fo r hatching. Larval, emergence decreased 
as pH f e l l  from 6.7 to 4*0 'end a t  pH lev e ls  o f  3*4 
and below there was no emergence a t  ©11.



Gill Ct952) reported that application o f tung* 
nut noal for controlling the root-»fcnot nematodes was 
of .no use m  a aoil treataont. Sat p&raifcion when 
thoroughly aixeft with ao .il gave very good control o f  

■ *eot">Jaiot nenatedea.

fttddington e |  jgL (1956 ) otofierved that in 
nieroplet application of organic natter • reduced the ' - 
final population of the beet cel worm Beterodera 
■echaehtil. ®he -fungus Im o ty la r ia  thaaaaala had no _ 
e ffe c t  on.-the. final cyst population, B it neither '■ 
treatnent affected f in a l‘egg population. I t  wee not 
known whether the ergnnie matter lowered‘the cyst 
population by enhancing the e ffec t of predaceous fan #  
in  so il or toy in crease in the microflora and faun®, 
thus leading to increased competition for oxygen 
resulting in reduced egg hatching asi larval activ ity  
of the -eelwoxm. .

Oostsnbrinlc (199-8.) observed aoia© eases of poor 
' sugar beet growth could toe cured toy t r e a t i n g  the so il  
with chalk, heat or with ncmaticide 15, D. He a tts i-  
bated the subsequent improvement in  sugar beet growth
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to ineraaee. in  p i emaed hy these treaitoeiits mthe»
Utm to nimatode ©ontxol^

QootenWink ( i 960).' report©!! that organie ' 
rnmmm'mmh m  ©table dnag» green ® a «  ebapost* 
and other organic !H«rte*,i&ls proaoted the aaprosei©-: ' 
neaatodee which resulted in -m  inereas© 'in the total 
nematode popuiation.-

Suiiiagton ©ad Hbtholb (1960) 'found application 
of ©topped ©afebuge leaves reduced in f notion of 
Hi m  ohm mml el, I & «aio.r ©a' oat®. . two nematode • trapping * 
fungi were 'identified, Arthrobetrye oll&Qepora free, 
and haetyiaria haanagia $?esahi©r. fh© pi ant® in t&e 
eontrol p lots showed nematode Injury.

Sgahkau (1960) found th a t mmy mwcioB o f pre- 
daeeou© fungi captured and oersuraod roob-fcnot iai>va©> 
on agar in  pets*! dishes. ' Agthrobotrra arthi*obo t.veld to 
and jPaotyltt»la thaaaaBla were very e ffec tiv e  in p e tr i  
d ish  cmltaresu when the fungi were aided to roafe-feaot 
info®ted so il without an organic amendment, trea ted  
pots indicated some nematode eontrol with hotter, control 
in  amended ©oil. '



Q « >

In another te s t  the species D acty l a ria  
troehopbaga. Arthrobotrys dactyloidesa A, oonoldoa 
end 1). ollipaospoa^ were inoculated in to  s te r i le  
so il in  whioh tomato seedlings and root-knot larvae 
were added. Hone of the fUngi gave adequate nematode 
control- hut- p lan t survive! mm b e tte r  than control in  
s o ils  amended with sugar beet pulp and inoculated 
with Arthrobo trys conoidee and Dactyl a r ia  ellinaospora.

faitfan ( 1960) in Me study of predaceous 
a c t iv ity  and growth of nemstophagoua fungi on various 
organic substances found th a t the nematophagous . 
ftmgus, D actylaria thaumasia growed end sporulated 

.best on e ith e r  sugassncsne f l i t r e  press mud, eombron, 
shreded peanut hull®' o r oat h u lls , fh is fungus proved 
most e ffec tive  in reducing populations of the nematode 
franagrellus redivioua in  S ri earn oyer flask s , when the 
source of orggffiie m atter was e ith e r sugareane bagasse, 
soybean mill feed, ground ©at h u lls , corn bran o r stock 
yard manure.

Duddington e t  j l  (1961) inoculated D acty l a r i a  

thaamaela Breach! ©r. in to  the so il in fested  with
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Hiraohmanniella avenue and 'then oa t seeds of 
varie ty  S. 14? wm sown. After tit© crop, the 
plant® were l i f te d  without root in jury . *£he 
number of invading B. avenue were counted. Fungus 
and green manure separately  and combined -d iffered ." 
s ig n if ic a n tly  from the untreated plot® and fungus 
alone end combined d iffered  s ig n ific a n tly  from 
green manure done.

In 1958 a similar t r i a l  wa© made in  spring 
oat® in a f ie ld  a t  P&thenghsss Sharpefcire heavily • 
in fested  with cereal roo t eel worst. Six rep lica tes  
of four treatment® were applied, t  os of wet 
D actylaria thaumaeAa mycelium with 0.5 lb  o f chopped 
cabbage leaves, tongas without chopped cabbage, and 
autoelaved mycelium alone, fh© f i r s t  3 treatments 
s ig n if ic a n tly  and f i r s t  'few© treatments d iffered  from 
fourth.

In the two tr ia ls  the e ffe c t of fungus in 
reducing the invasion of oat seedlings by eelworn 
larva® was.obtained and the e ffe c t of the fungus with 
o r without green manuring wa® s ig n ific a n tly  g reater
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than  t h a t  o f  g reen  m anuring  d o n e .  In  neoond t r i a l  

green manuring w ith o u t fhngal inoculation fa iled  to  . 
vodaeo ®olmm invasion. i t  any have horn due to  : 
the deficiency in the tte ta e i predaceous fungi a t  
itathetighan*

Hama ants W ilkin ( ig € l) , while atu&ying the : 
control of Heterodera @fa by use of predaceous fungi 
union? manured safi unmanurod conditions observed that, 
in  nematode infested s o i l ,  u s e  o f  farm y ard  manure 
©nd groon manure ooneidered» gar© better ©sops then 
in  unmanured conditions irrespective of whether pro* 
iseeou© fu n g i  were n&t&red or a r t if ic ia l ly  added*

Xankan C1962) w h ile  studying th© e ffec t o f

.various organic additlveo, each a© dung, (Steer
»

manure) g reen  m anure, (a lfcJ fa ), r o t t e d  wood shavings* 
o a t  t e y  and ©hi ©ken m anure on nemetoi© fauna found 

that th e r e  was a l a r g e  i nofaaae in  the number of 
mlcrophagaa nematodes la  -easily deeompo'sibls amend
ments* fh© p o t a t io n  of predaceous Soryl almug ®p. 
wee n o t  influenced greatly by o rg a n ic  m a tte r .



Sankon and Minton*' (1962) ©bservSd. that oat ©f 
■eight organic material© added t© s e l l #. infested with,
Mai enchains aeminenetraBS* only steer manure fa iled  t© 
oauae substantial reduction in numbers of larvae in  .
84'day®, fbey observed that onetor pomace eliminated 
a ll  citrus nematode larvae from the s o il ,  though '■ 
apparently i t  did not contain imtetsnoes toxic to . _ 
nematode* BAVironmentSl factors assodated with ' *. 
increased microbial a ctiv ity  following organic amend
ments was presumed to -produce conditions unfavourable 
for the survive1 of citrus nematode larvae in fellow  
s o il .

Eatondeon and" Henderson ( 1962) studied th e  * 
Influence of aotinomycetes • and fUngi isolated from so il  
and from plant roots cm Mhabdltle (Oeplmloboides) oaareera* 
a bacteria feeding nematode was studied* A striking  
accumulation o f nematodes occurred in the v ie ln lty  o f 
iso la te s , with l i t t l e  evidence o f  repul stem of the 
nematodes* Shake culture f i l t e r ®  ©f a large percentage 
of aotinemyoetes tested strongly attracted the mmm ■ 
and non repelled or was toad© to them. I t  is  gu®e©to#



13,

that til© commonly observed attraction of nematodes ' 
to pleat root© may bo fiao to not only to root d iffa -  
asatos but also to the abnndsnoe m& 'activity o f the 
s o i l  micro-organisms in the vleialfey of the root®.

Johnson ( 1962) studied th e  effect o f some 
mature, dried crop residues (oat straw, sad lenpoiezs 
hay) chopped to about 1 /8  i s  particle s ize  and missed 
w ith  .so il in f e s t e d  with M&oidoawio i neoranlta. -9he 
residues were added to  aoil a t  th e  rate, of 1 p e r  c e n t 

by w eig h t, Besides' amended and unamended s o i l s  w ere ‘ 

Incubated for te a  w eete under various envlroofaentiil 

conditions, then tom sto  seedlings were transplanted 
ant th e  s o ils  were sub|eoted to  green house conditions. 
'Stgnlfloant control, o f  root-knot was o b ta in e d  in n o i l s  

to  which r e a l  Sues had been- a id e d  end in c u b a te d  at 
temperatures o f  5-30^0. Her© c o n tro l ',  how ever, was 
obtained in  n o i l  a previously in c u b a te d  below  20° C than 
that a t 20°0 or higher. ' lo ss  root-knot occurred in  
uaamended so il©  ineabated u n d e r h ig h  moisture l e v e l s  

(So-tOGyS MHO) th an  in  so il®  In cu b a ted  under lo w e r o n es . 

Signlfleant control of root-kaot was o b ta in e d  under low



14

and medium moisture levels* by acting  crop residues.
In unamended so ils , there was le s s  root-knot a t  aoil 
pH level® about 7.0 than a t  n e u tra lity  or below. 
S ign ifican t control of root-knot by adding oat-straw  
to so il was obtained a t pH le v e ls  4.6-7.0* with 
s l ig h tly  more control a t  the lower pH le v e ls  (4 .6 -5 .5 ). 
Survival o f root-knot nematodes In ao il a incubated fo r 
10 weeks under flooding conditions and a t  pH leve ls  
above 7.0 was comparable to  the control obtained with 
cron residues under more normal, environmental 
conditions,

Manken (1963) reported th a t the survival of 
nematode population could be correlated with high 
n i t r a te  lev e ls  and decrease in' pH. . In v itro  studies 
under pH concentrations on 7 ,7-8 ,0  p lan t p a ra s it ic  
nematode larvae were adversely affected  by high NflJ 
concentration.

-Prone? (1964) reported the fUngi Arthrobotrya. 
Baotvella and f  rioho theelum were found in ao il 'amended, 
with organic so il conditioners and the nematodes 
attacked struggled fo r  a time and then appeared dead



or moribund. She body wail of nematode was pone- -
'tvated and the fungmo reaiflod throughout the. @®r-s
easees* d ig e s t in g  sad  a b so rb in g  i t s  contents. Fungi 

by  -mesne o f  hyphal loops trapped a l a r g e  number o f  

nem atodes. She death mm  ill® to the p ro d u c tio n  o f  ■•■_ 
a  to x in  by f t e g f .  1 -

KatfflioaLeott and Henderson (1964) la  their studies 
©n relationships between nematodes and o th e r  s o i l  - 

microorganisms' tested 'the Influence of aotlnomyeetes*;
bacteria and fungi, on Achclenchoidm  ©arlettaas 
(Bastsla 1865)'Steiner (1932) .'a fungus feeding nematode 
was studied. Thirty per cent o f the aotinomyoete 
oaltores tested sho?/ed nos©■■ attraction for th is nessa- ' 
tod®.on agar plates, She f iltr a te s  from :m number of 
these aotinomycete cultures favoured accumulation of 
nematodes on areas of agar'on which the fluid® were 
spotted. In some instances the nematodes were repelled 
fro® tbes® ureas. Of the.6© bacterial iso la tes from. 
;the rhizospbere so il only bpe .lattracted.* the nematode ' 
meet of the others repelled-It. The flitera te s  from 
most o f these bacterial ee l'toes were sim ilarly  
unfavourable. The nematode .a&greg&ted strongly ©round
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43 of 54 cnl tares of fungi and propagated on 32 of 
these. 5?he results suggest that the microflora of 
the root zone may excert s  marked effect on. the 
accumulation o f this nematode there in.

Katznelnon e t  ^  (1964) studied the ly t i c  • - 
action  of so il ayxobaoter# on certain  species of 
nematodes. Shree specie® of bacterium feeding 
nematodes, Caenorhabditie brlgge&o. Sh&bdltis ■ oxycera 
and • Sbanagrellue sp. were lyeed by two out of three- 
s o il  iso la te s  of ayacobaetsrs in liq u id  'and agar 
medium. APhelencfaus avonae a fungus feeding nematode 
and Heterodera tr i f fo l l i  a cyst forming p lan t parasiter?  
wan unaffected by the myxobaoters; ■ Lysis of the 
nematodes was also shorn spectrom etrlcally  by the 
decrease in  op tical density o f a nematode homogen ate  
following addition of an enzyme concentrate from,a ce ll 
free  f lu id  cu ltu re  o f one of the myxobaoters and by 
the increase in  tr ic h lo ra c e tic  acid, soluble tyrosine 
residues in the mixture a f te r  15-20 minutes incubation.
The enzyme concentrate could be separated into a ly t ic  
fraction that dissolved the nematodes and a npro fceolltie 
fraction that did not lyse.

i



Singh (1965) while studying the e ffe c t of 
organic coil eaendaenta end fe rtilize r©  on incidence 
o f root-knot end y ield  of okra in nenmtode in fested  
s o i l ,  observed th a t s i l t  lo ss  s o i ls  infested  with 
Heloidogyne .lavssnlca showed th a t among organic so il 
amendments ( Per® yard manure, sew dust and css to r cake) 
end fe rtiliz e r®  used, sew dust (24 Q/ha) mixed with 
ao il one month before sowing reduced the in ten s ity  o f 
root ga lls  on okrs. Sawdust end high lev e l K tre a t
ments reduced the number of gall© than p lan ts in  un
trea ted  p lo ts . Saw dust -end BPK. fe r t iliz e r s  gave 
60 per cent more y ield  than untreated plants, fhe use 
of simple organic amendments such a® ©aw dust in com
bination with fe rtiliz e r®  can be taken up as a p rac tice  
to have a  good crop from root-knot in fested  s o il .

Singh (1965) reported th a t in pot-culture 
experiments karisni cake (Pmjgsmia glabra) could reduce 
root-knot by about 50 per cent a t  low fie ld  dosages 
end by 100 per cent at high dosages.

Sayre e t  e l (1965) studied the neraa tool del 
components in  ex tracts of p lan t residues decomposing



in  s o i l ,  Ix tra c ts  obtained from ry e  (Seoale p e r c a le ) 

and timothy (Fbleum uratene) p lan t ro s id u e a  decompo- , 
sing  iii noil under laboratory  and f ie ld  conditions wet© 
t e s te d  and found to be se lec tiv e ly  nematocids! to two 

specie® of p lan t p a ra s it ic  nematodes, Meloiflogyne 
■ in c o g n i ta  and Pv&tylenohus o m e t m i a .  They were non • 

to x ic  to saprophytic nem atode species when used a t  

. s im i l a r  concentrations. By means of chromatograph!c 
and nematode b io e se a y  techniques some of the nemato- - 
eidal components in. the ex trac ts  were iso la ted . One 
o f tbeee was id en tified  as b u ty r ic  a c id .• Chemical 
.behaviour, and nematoddal a c tiv ity  o f  chemical.ly pure 
b u ty r i c  acid and th a t iso la ted  from the decomposing 
p lan t residues were compared and found to be 'iden tica l. 
B u ty r ic  soid and. residue' ex tracts were nematocidal 
o n ly  in  the pH r singe o f 4.0 to  5.3.

Banag© and ? i s s e r  (19655 studied the e f f e c t  

of some fa tty  acids and pH on a co il nematode. 
Observations are presented on the e ffe c t of fa tty  
acid solutions on a  Borylaimid nematode, 3Dor.vlg.lmus cip. 
Form ic, ace tic , propionic,butyric and v e le ric  acids 
in d is t i l le d  water a t nine concomtrntiona ranging from
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to 0.001 /a were exceptionally toxic to the 
nematode which however, was not affected by © 0.0001 u

i
solution and eon s i  a stab ly  le ss  so by sodium s a l ts  of 
the acids. Evidence was obtained th a t the andisso- 
c isted  acid molecule was- the ch ief toxic fac to r.
Formic acid was le ss  tox ic  at any value while at a l l  
other acid® were s im ilar to each other in th e ir  e ffec ts ,

Singh and Sitarsmaiah (1966) reported th a t o i l  
cakes of nmrgosa, castor end pea nut when applied to 
in fested  so il in  pots a t  ra te s  of 0 .2  p. ©. (w/w) and 
higher, 3 weeks before p lan ting  s ig n ifican tly  reduced 
the In ten s ity  of root g a lls  of okra and tomato caused 
by Helotdogyne .iavanioa.

In f ie ld  experiment a dosage of 1600 lb /ac re  
of anyone of these cakes resu lted  in b e tte r  p lan t 
growth end s ig n ifican t reduction in the incidence of 
rooVknot in  okra. Boots of p lan ts grown in amended 
so il contained a fewer numbers of eggs larvae and 
mature females than the roots of p lan ts  ra ised  in 
unaaended s o il .  Water extract® of so il amended with 
o il  cake® a t  the ra te  o f 2 p. c. inh ib ited  lib e ra tio n  
of egg masses and hatching o f larvae fo r a t  le a s t  6 day®.



20

Johnson e t  al (19675 reported 'that when 
mature crop residues chopped to about 1/ 8” particle  
aisse were incorporated into s o ils  in  f ie ld  p lo ts 
infos ted with Meloiflogne ineoim ita root-knot in fe 
s ta tio n  was reduced by a lfa lf a  hay, oats straw, 
lespedean hay and flax  hay amendiaenta. B etter redu
ction  wm  obtained when amended with 10 tone/acre 
instead  of 5 ton® and 8 months "before than before 
sh o rte r periods.

Walker e t  ai (1967) reported th a t soyabean 
raesl end "certain plan t derived o il reduced the 
population of Pmtylenchus -penetrans. The nematocid&L 
e f fe c t was apparent a t  16°  c and 25°€ incubation and 
Independent of the time that, the soyabean meal was 
present in the, s o i l .

Hameed (1968) studied the efficacy of the o il 
cakes, fearsn^ cake, casto r cake, linseed  cake, and 
©afflower oak© on the incidence of root-know nematode®. 
The off©et of decomposition of these o il  cakes was 
tested  by planting two weeks eld  tomato seedlings a t  
three d iffe ren t periods of In te rva ls  v iz . (1) p lan ting



21

aust after inoculation, (2) 15 day® after inocu
la tio n , (3) 30 days a f te r  inoculation. The dose

5,
used mm 5 m  per 1800 g of, soil**

Planting 15 day® a f te r  inoculation had a 
d is t in c t  e ffe c t on decreasing the nematode incidence 
in  mil treatment®, tu t l a t e r  i t  increases. ■ fh ia  allow® 
th a t a t  a particular. stage of decomposition the 
nematode® are controlled , The number of galls per 
p lan t were found to be minimum in  mustard o il cake 
(19.90 gall®). The other® found in the order of 
efficacy were karanj (54.67 galls/p lant) and linseed 
(86.43 gellB /p lsn t) followed by groundnut (92.81 
g a lls /p len t). The tox ic  e ffe c t of mustard may bo due 
to the presence of a lly !  iaothyiooyanate in  the mustard 
cake as observed by ELIenby (1945).

Sesal e t s i  (1969) observed th a t nematophagous 
fungi Dactyl a r ia , ®p. could become e ffec tiv e  in. con
tro l l in g  nematode® of tobacco i f  given along with 
organic manure such a® far® yard manure.

Deeal e t  ai (1969)(a) stated  th a t the use of
nenatophagous fungi generally found in almost a l l  soil®
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controlled the parasitic non&todes. flic nemato- 
phngous fungus Dactylaria so. become effective  when 
applied along with organic matter ouch at* farm yard 
raanus*©.

Khsn e t  aL (1969) while studying the e ffe c t 
o f organic amendaaen ta  on the population of nematodes 
said fungi in the rhizophere of egg-plant-found tha t 
as a re su lt  of the application of oil cakes of neem, 
mahua, groundnut'and castor the population of 
T.vlenchorhynehua a p . Honlolaiaue op. , Helicn tarlon©hue 
ap*> Hotylenohua renifformts* Meloldogyne incognita 
was considerably suppressed* All the o il cakes f a i l  ©d 
to suppress the population of sapr©solo form except 
malms cake* Sim ilarly  the application  of o il cakes 
adversely affected  the population of CN33.1 ©totrichum »p*, 
BMzectonla sp* , SUsmrtum ep« and not Tri ohofleraife 
li&norum. . . .

Mobin and Shan (1969) studied the oftoot of 
certain organic amendments on the rhizomphera fungi 
and nematode fauna of guava, (Psldtum guaiava) * ?halsa9 
( G.agigtica) and Citrus sp. Oil cfidcea of neem, mahna,
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ground nut and mustard wer© e ffec tiv e  in reducing 
the population of fungi and s ty le t  bearing nematodes 
around the roots of guava* phslsa and citrus.

Sitaramsiah e t a l (1969) reported th a t weak 
molar solution© of butyric and propionic acids 
increase egg lib e ra tio n  and hatching of MeloMogyne 
.lavanica.

Hair and Mohandas (1969) reported th a t the 
to ta l population of so il nematodes and the population 
o f non p a ra s it ic  fom s ©how a positive  corre la tion  
with pH of the eo n  within © range of 4. 5-7.4. The 
p a ra s it ic  population is  no t correlated with pH of 
the ©oil. ®t©y also found th a t there ex is ts  no corre
la tio n  between the so il  nematode population on the 
on© hand, and organic m atter content, to ta l soluble 
©alts, fungus and bac teria l population of the so il 

on the other.

Gour and Prasad ( 1970) found th a t when a llu v ia l 
s o il  amended with wheat straw (0.45$ 0-) nee® cake 
(0.05$ 0) and Farm yard manure (0.5^ C) 6 weeks p rio r  
to sowing and emended with d&inoha four weeks p rio r
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gave increased y ie lds. Kitrogen deficiency by 
saw dust application, was eliminated when. o il  eafcea 
f f i i  saw dust were mixed, llighes-t degree of ©onts?el 
was given, by peanut end margoes, cakes, the treatment® 
not only reduced disease in ten s ity  but also the number 
of eggs* la i'm e , and adu lt tmmXm in  root tissues’ of 
plants' Rowing in the  emended ©oil. fhe increase in . 
y ie ld  was re la ted  to deesea&s in  ro o t gall®.

Singh and Siiaremaiah ■(1971) reported th a t • 
e ffec tiv e  control o f Meloidogyae i&vanloa can be
ach iev ed  i f  th e  so il la  amended w ith  25 Q/ba (2200 l b /  - 
acre) saw duet 3 week® b e fo re  p la n t in g  followed by ■ 
in o rg a n ic  n itro g e n o u s  f e r t i l i s e r s  a lo n g  w ith  P and £ 
applied a t  th e  tim e of p la n t in g , ’ -9rea i s  th e  m ost 

.e f f e c t iv e  so u rc e  of n i t r o g e n  end th e  degree o f  cents®! 
in c r e a s e s  with in c re a s e  in th e  amount of nitrogen a p p lie d  

a f t e r  m m  d u e t amendment. l e t  only i s  the.intensity  
of root g a lls  reduced  but s e v e ra l  fold increase in  
y ie ld - h a s  a ls o  been o b ta in e d  by th is  t r e a tm e n t .  B e s t 

r e s u l t s  were observed with 12® kg nitrogen per hoe ta re ,

Prefskumar and 9air;(t971) reported th a t the 
population of the p a ra s it ic  nematodes via. Meloldofome op.



and Hoi1go tylenchua op, was s ig n ifican tly  reduced 
by the us© of a l l  the d iffe ren t ©oil conditioners 
used in  infested so il-." The so il' conditioners tested  
wer© saw duet, coconut husk powder, paddy husk, sang© 
leave®, eashev leaves, ,o&fttzepie leaves, Biputorium 
leaves, lemon grass leave®, paddy straw, cashew sh e ll 
powder, press mud, coconut o il cake and far® yard 
aenure. They found th a t there was n tremendous 
m ultip lication  of saprophytic neaatode's, All the 
treatments were found to - increase the growth' and 
y ield  of p lan ts  over the control.

2£



M ATERIAL AND  
M ETHODS



MATSBIAL3'MMMMnMMMMMBW
Oil o&kea uaefl

■ Coconut o il oak© -  Cocoa nuciffera
■ Cantor oil. oak© -  Booinus communis

v
• Gin g o l ly  o i l  cake -  Seeasnura Indioum 

Ground n u t  o i l  oak©- Arsohie hyoogea 
Mahum o il cake 
Maroti o il oak©
Hoe® o il  oak©
Undi oak©

Kemstidaee used
I), B-fljixtuv©
Xtanngon

fll© experimental. 3 it©
fh© exp©rimont p;©e conductod in the d ry lan d  

of til© A gricultural Collage Perm? Yellayani. the 
a o il was of the red loam typo, Analysis showed th a t 
.the ©oil contained 0.049 per cent nitrogen, 0.0024 
per cent availab le PgO  ̂ end 0.0230 per cent avail.able

-  Basaia 1 a t  1 fo lia
-  Evdnooaroug wlgh liana
-  Agadir&ehta Indio©
-  0©1 ophyllntn inophyllum



The area selected  was ascertained to be 
in fested  with root-lm ot nematode end also other 
forms of p a ra s it ic  nematodes.

Seeds need

Bfolndi seeds used were of v arie ty  "Pusa 
sawani” supplied by Pestondee Rocha’s •vegetable 
end fru it-  n u rse rie s , Poona.

Media used fo r plating.
Fungus

Peptone-dextroae agar with rose bongal sad 
streptomycin (Martin, 1950).

Dextrose 10 g
Peptone -  5 6
£H2P04 -  1 g

IgSo4 -  0.5 g
Agar agar 15 g
Bose ben gal -  1 p a r t in  30000 p arts  of

the medium

Bacteria
Soil ex trac t agar (Taylor end Loch-head 1938)

Soil ex trac t -  1000 ml
K2B?04 -  Q.2 g
Agar agar -  15 g
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Other m aterials used
fhey included nematode sieves, p la s t ic  basins,

\
Baermanns * funnel, tissue papers, wire gauze, polythene 
bags, foamalin, wash b o ttle s , beakers, pH meter, 
conical, fla sk s , p e tr i dishes etc.

METHOD
\

Design and layout
£b© experiment m« laid  out in randomised block

design with 3 rep lica tio n s . The blocks and p lo ts  were
dea&rkated by bunds formed by so il taken from outside>
the s i t e  of the experimental f ie ld .

The d e ta ils  of the layout were as follow s:-

arose p lo t s ize  -  2.30 x 1.30 M
Net p lo t s ize  -  1.50 x 0.90 M
Spacing -  0.75 x 0.45 K
Net area of each p lo t -  1.35 sq.H
to ta l area -  88.20 sq.M

treatm ents
there  were a ltogether 10 treatments and 2 

control an detailed  below*
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0oconut o i l  cake • 2500 kg/hectare
$2 Castor o i l  cake - 2500 kg/hectare
Tj D>J) -  mixture - 200 kg/hectare

Gingelly o i l  cake - 2500 kg/hectare
Stj Ground nut o il  cake • 2500 kg/heotare
fg Mahua o il cake * 2500 kg/hectar©
Tj Maroti o il  cake - 2500 kg/hectare
Sg Remngon • 11 l i t re s /h e c ta re  a . l
fg Rees o il  cake - 2500 kg/hectare
Ejq tlndi o il cake - 2500 kg/hectare

Control - Ho treatments
f^2 Control - Ro treatment©

Field culture

She experimental area was in i t i a l ly  dug mi1 then 
la y  out of the f ie ld  was carried  out. Banda were taken 
with ao il outside the s i t e  o f the experimental f ie ld . 
Each p lo t was dug up to a  depth of 60 c»* clods broken 
end ao il pulveriaed to a fin e  t i l t h .

Application of treatments
(a) Oil cakes

She required quantity of powdered o il cakes were
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applied to each p lo t and then thoroughly mixed with 
tike s o il .  Watering wee Sow© daily  fo r 21 deys for' 
the .proper. deoompoeltion of the o il  ©e&ea.

(b) Application o f neaatleiaee
l>«£-alxt(ire was la 3 eo ted in to  the loos© ©oil 

.’a t the s?st© of 2 m  per indention -at a distance of 
1 foot* Immediately after' in jec tion  the p lo t surface 
wee-eoapaoted to mm 16 lo se-o f the fhalgent*

i e ig p a  was InJ©@(tea,' in to  the loose ©oil a t  
the r a t e ' of 0. 17 w  per in jec tio n  a t  a  distance of 
1 foot* Immediately a f te r  in#©©Mon , the p lo t surface 
wee oonpaeted* Ho Irr ig a tio n  wee iosie to th© plot® 
trea ted  with aematleides*

Ssodas
Four shell©*? pit® of JO m  diameter- were taken 

a t  a  epaolag o f 75 x 45 m  in  each plot mafi 4 seed® 
were dibbled In- each-p it. twenty days after germination 
e l l  .piante ©xoepting on© were removed, from each pit*

Application o f f e r t i l i s e r s
F ertiliser©  were applied a t  the ra te  of 75 feg Wf 

100 kg fgOg and 50 kg KgO per hectare. ®he en tire
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qtisnti % of supei* phosphate muriate of po%sb m&> 
on© tM.fi' of ssmonlnm 'sulphate were g i f  on so basal 
dressing* W10 bslenee quantity of wmm&m sulphate
was top dressed 20 sni 30'' days- after the t ir s t  appli~v
o&tion in . two doses. ■

X ffig a tio n .

Watering m s  ion© ‘few!#® daily  fop Hi© f ir s t  month 
mQ one© k day oahaeqaently* ftaia enemped h ig h  mole tare, 
content in  th e  s o i l  which mm  e s s e n t i a l - f o r  the 6©eoa»
poeition o f  the prerlouely a p p lie d  so il c o n d i t io n e r s  and 
for proper enwirid of nematodes.'-

Collection o f gamritea for nematode eenMtg
fba? th e . &e66S6ueat''i»£ pretreatment nematode

p o p u la t io n , s o i l  sampled from'Oil the p l o t s  were 

c o l le c te d  p r i o r  to  the sp p l io ra tio n  o f  tr e a tm e n ts . from  

each p l o t  s o i l '  wee ta k en  fro® 4 plaeee, from  th e  f o o t  

aones o f  th e  plants and up to m d ep th  o f  25 cm. Samples 
thme o o llo o te d  wore mixed th o ro u g h ly  sod 500 g  o f  i t  • 

was %akm sad packed in  a p o ly th e n e  hag. fha® 36 - 
samples wet*©, c o l le c te d  t o r  ©sell observation. th e n  th e  

samples taken from the plots in'which the some trofitment
w®@ g t i r c n  wr?.e a g a i n  t s i i s o i  t o g e t h e r  m& a  o « a * p o sit©
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sample of 500 ce wm  taken in polythene hags for 
further pro ceasing. •

Washing the so il salaries fo r nematode separation
The so il samples were processed by the method 

adopted by C hristie  and Ferry (1951).

She so il sample was transferred  to a p lastic  
basin and nixed thoroughly.with 1500 ©c o f  water, 
coarse p a r ti  el ©a, foreign materiel» ©to. were allowed 
to s e t t le . Then the aupeza&tent liquid was passed 
.through 60 mesh sieve and the material® collected in 
the sieve and the sediments in the basin were discorded. 
The f i l t r a t e  was allowed to stand fo r a few minute® end 
then decanted and passed through 325 mesh sieve. The 
fin e  s i l t  and nematode® collected in these sieves were 
meshed down Into a beaker, using a wash b o ttle  with the 
minimum quantity of water.

Iso la tio n  of nematode® by Baermsasn funnel
The nematode suspension obtained a f te r  washing 

through sieves was poured gently into a tis su e  paper 
kept in position  in the Bsermenn funnel with the help 
of m wire gaage. The-funnel w as-filled  with water up to
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m lev e l . touching t i e  tissu e  paper. f ie  funnel 
wm  kept undisturbed g s l 'a t t i e  ©ni of 24 lours about 
10 e© of water was 'drawn out Into a specimen tub© by 
loosening t i e  pine! cock.

f i l in g  preservation o f nematodes -
f ie  nematode suspension 'obtained fro® the 

drawings tmm t i e  Baeamaim funnel were to
se tt le  and t ie  volume wen reduced to 5 ©c by pipetting
out water from t i e  top. fe  th is  m  ©(pel quantity  of'
bo iling  10. per ©eat fore s i in  was added' to k i l l  t i e

(
Senatedee, fo asee rta ia  whether the'nematodes were 
properly h ille d  a  drop'was-exsslned under a binocular 
micros©ope.

Counting the nematodes -
f i e  preserved' suspension of nematode* wee

i .
reduced to ' 10 oe by p ip e ttin g  out liq u id  from the top, 
f le a  - i t  m® shaken well end 1 oe was taken and transfe
rred to m counting ..slid© by .means of a 1 ml p ip e tte , , . 
Meioido&ane e p ,, Hellootylenohus sp. and saprophytic ; 
form© -were counted separately  end reeordings were done, 
fen tiracs o f th is  count gave the population in  590 c© 
so il processed.
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Determination of to ta l fungi and bac teria
The method adopted in the present stud ies was 

\

the ©oil d ilu tion  and plat© counts Timonin (1940) for 
assessing the to ta l fungal and b ac te ria l population©.
An estim ate of the to ta l population of fUngi and 
b a c te r ia 'in  numbers per gram was calculated. The 
ee tin a te  referred  to the number o f v is ib le  cell© os* 
mycelial fragments in th e ’sample capable of growing 
on the agar medium. Following were the d e ta ils  of the . 
procedures adopted.

One gram of soil, was transferred  to a conical 
f la sk  containing 99 ml of s te r i le  water. The mixture 
was shaken thoroughly in  & mechanical shaker fo r 30 
minutes and one ml of suspension was drawn out by means 
of s te r i le .p ip e t te ,  while in motion and transferred to 
another conical flask  containing 99 ml of s te r ile  water 
thus making the to ta l volume upto 100 ml. This suepen- 

- ©Ion was shaken well by- hand fo r a few seconds and again 
1 ml of so lu tion  me pipetted to 99 c© of s te r i le  water. 
Thu© the d ilu tion  wa© made to one in 100 x 100 x 100 ie . 
1 in  1000000. Ml the transfer* were done under 
asep tic  conditions using s te r i le  pipette©, s te r i l is e d  
previously with one end plugged with cotton wool.



One ml ©©eh o f thin fina l d ilu tio n  was plated 
in  s te r ile  p e tr i  dishes. at eng with 15 ml of melted 
end cooled medium., D ifferent media were used for 
ge tting  colony counts of the two groups of micro
organisms. Soil ex trac t agar was used fo r b ac te ria  ' 
and peptone dextrose agar .with rose beng&L and. strepto- 
myoin fo r fungi.

■Plating was done using the method suggested by 
fimomin (1940). One ml of -the fin a l 'dilution was 
transferred  to s te r i le  p e tr i  dish using a s te r i l e  1 ml 
p ip e tte .

She plat© was ro tated  gently so as to  get a 
uniform spread of the so il d ilu tio n  in. the p la te .
Medium melted and cooled to 4&°0 was then poured over 
the d ilu tion  .and the petri dish wps again rotated in a 
sw irling  movement so a© to g e t an even-spread of the 
s o i l ' d ilu tio n  in  the medium.

Soil d ilu tions were p lated  in t r ip l ic a te  for 
each group of micro organisms• The plates were then 
incubated 'a t room temperature t o . ». about 28°C to 30°C 
fo r  about 14 days. Counts fo r the fungal colonies were
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taken a f te r  5-7 Says? a f te r  plating* as soon ©a the. 
colonies began to appeal*.

She dishes were examined daily  end fa s t  grow
ing  colonies were taken oat aso p tica lly  a f te r  record
ing the counts* in. order to prevent the d e lim in a tio n  
o f spores from these colonies. Bor b ac te ria  an 
incubation period of 10-14 days was given before 
f in a l counts were taken. For taking colony counts 
spencer*® Dark Field Quebec Colony Counter was used* 
The average number per treatm ent i s  m ultiplied by the 
d ilu tion  fac to rs  to obtain the number per grass to- the 
orig inal so il 'sample* . The counts are expressed in  

million© per gram of the so il on dry weight basis.

Determination of dr.v weight of aoil
The soil- sample used fo r  d ilu tion  m® made free  

of excess water by keeping in  between s te r i le  b lo ttin g  
papers. Two- samples of the dried ©oil were weighed 
separately . One sample, was put in a previously 
weighed clean china dish and dried fo r 6 hours in  a 
hot a ir  oven* a t a temperature of 105°-110°C t i l l  the 
en tire  moisture got evaporated. .The dish was allowed 
to  co o l in o id e  th e  oven I t s e l f  o v e r n ig h t  and weighed



to obtain the to y  weight o f  the © oil used. The o th e r - 
sample was used for preparing ©ail d ilu tio n ,

Determination of r>H
pH was m easured po te n tiomet r i © ally  in 1:2.5 / 

water suspension. Ten gross o f  a i r  d ry  s o i l  was taken 
in a bosket* and 25 oc ©f d i s t i l l e d  w a te r  added to  i t ,

'T h is mm  k e p t f o r  h a l f  an 'h o u r w ith  in tsra itten t s t i r 

ring. The pH was m easured d i r e c t l y  using ' # s s s  ©leetrofl© 

after the f i n a l  s t i r r i n g .  ■ .

Calendar o f operations

23-12-1971 -  D i c i n g  th e  s i t e  o f  experim en t

24-12-1971 -  Lay o u t  of th e-fie ld
25-12-1971 -  Taking Lunds
26-12-1971 -  D igg ing  th e  p lo t®  collection o f

pretseataent s o i l  sam ples

27-12-1971 - . ‘Application o f  treatments 
18 - 1 — 1972  "^---..Taking p its  In  p l o t s  f o r  sow ing.

Oolleotlon o f  second s o i l  sample*

B asel d r e s s in g  w ith  f e r t i l i s e r s ,

Dibbling.
7 .^ 2 — 1972 -  Top d re s s in g  and th in n in g



18-2-1972
4-3-1972
18-4-1972
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fop areseing
faking ©oil 'senpios ( Third time) 
Uprooting p lan ts, 
faking so il simplest a t  the md 
of t i e  ©s*op.

Yield o f fru it®  mm reeovded at two flays 
in te rv a l from 4 7 tl day of' sowing.



RESU LTS



s s m s s

Effect o f o i l  cakes on s o il  reaction
In ta llo -1  Is given the data on the pH recorded 

before the application  of the o il eakea to ©oil and ■ 
a t  d iffe ren t Intei’vals th e rea fte r. I t  may be seen 
tha t the pH recorded an in it ia l  increase In p lo ts  
receiving the o il oahes-excepting n&m o il cake; a 
decrease in  pH was evidenced in plo ts receiving neess 
cake. The in itia l, increase in pH recorded in the plot® 
wm  temporary only ©a subsequently i t  decreased ©ad 
went back to the pretreatment lev e l. In plots treated 
with the nematicideo, B,P-mixture and ncmagon, the pH 
was found to have decreased from the original pre- 
treatment level (F ig .1). N

Effect o f o il cakes on fungal population in so il
Table-2 gives the recordings of fungal popu

la tio n  done a t  d iffe ren t occasions. The fungal 
population in the case of o i l  cake treated  p lo ts  ■ 
a f te r  decomposition was found to have increased in  
a l l  cases over the control and over the protreatment 
population; the g rea te s t increase in  population was
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TABLE-1

pH readings of so il a t  d iffe re n t o c o b b I o n® and under
d iffe re n t treatments

'Occasions
Tvwvfriwit P re - tre a t-  21 days 45 days 90 daysiie?., mem; meat. after after ftfter

app lies- applies- applica
tion of tion of tion of
o i l  calces o il cakes o il cakes

Coconut o il cake 5.0 5.3 5.0 5.0
Castor o il cake 5.0 5.5 5.0 5.0
2), D-mixtui’e 5.3 5.2 5.1 5.1
Gingelly o il cake 5.1 5.3 5.0 5.1
Groundnut o i l  cake 5.3 ' 5.6 ■ 4.9 5.0
Mahua o il ©eke 5.2 5.3 5.1 5.1

Haroti o il cake 5.1 5.5 5.1 5.1
Hemagom 5.2 5.1 5.2 5c 2
fTeem o il cake 5.3 5.2 5.1 5.1
Undl cake 5.2 5.3 5.2 5.2
ControX-I 5.1 5.1 5.1 5.1
Gontrol-II 5.2 5.2 5.2 5.2
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TABfcB-2
Fen gal population in' soil at different oeensiono and under different 

trcatraents ©acproased in million per g of dry soil •

Occasions

Treatment
Pro-
tre a t-
raont

21 days . 
a f te r  
applica
tion of 
o il cakes

45 day© 
a f te r  
applica
tion of 
o il oako©

90 day© 
a f te r  
appli
cation of 
o il ’cakes

Coconut o il  cate© 1.5 7 .0 7 .3  ‘ 4.9
Castor o il  oak© 1.5 2.4 5.2 0.9
D, B-mixture 1.5 3.0 4.0 0.9
Gingolly o i l  ©eke 1.8 ■ 2.1 5.5 . 1.5
Groundnut o il  ©sk@ 1.5 6.4 3 .0 1.5
Mabaa o il oak© ' 2.1 0.6 . 12.2 ■ ' 0.9
la r o t i  o il oak© 2o 1 ■ 4.9 %7 . 1.8 ■
Remagon 1.5 O.O 3.0 1.5
Seem o il  oak© o.$ 5 .8 6 .4 0.9
Unii o il oak© 0.9 6,1 •' 5.5 0.6

Cos trol-X 1.5 3 .0 '6.4 2.4
Oontrol-XI 1.5 1.2 4.0 0.9
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observed (7.0 m illion/ga dry so il)  in p lo ts recei
ving coconut o il oak© followed by groundnut cake and 
nee® cuke.'

In p lo ts  treated  with nogagon the fungal popu
la tio n  was n il when plated 21 days a f te r  treatment.

The fungal population except in a few tre a t
ments tended to remain steady or to come down and 
a tta in  the pre-treatm ent value as time elapsed (F ig .2).

E ffect o f o il cakes on b ac te ria l population in so il 
The data on the b ac teria l population is  given 

in  tab le-3 . I t  may b© neon th a t a t a l l  the occasions ' 
following application  of o il  cakes the bacteria l popu
la tio n  has increased over the control as well as over 
pro-treatm ent population in .a l l  the treatm ents. The 
b ac te ria l population attained  I t s  zenith in the middle 
of the crop beyond which i t  decreased (F ig .3).

E ffect of o il cakes on the nematode regulation in so il 
Pro-treatm ent population

The populations of the two commonly occurring 
p a ra s it ic  forme v iz . , Mololdogyne Bp. and Hoiicotylenchua 
srp. end th a t of the non-paras!tie forma present in



Population of bacteria in soil at different oeoaaione and under 
different treatmente expressed in million per g of dry soil '

Occasions

Treatment
Pre-
trea t- '

■ ' se a t
21 days 
a f te r
applies- 

' tion of 
o il  -csisea

t w - m w i M W t n m B W y w M M i M a *

45 days
a f te r  
applica
tion ' of
o il ©sken

. 90 days 
a f te r
'appli ca
tion o f  
o il cakes

Coconut o il cake ■ 4*3 16.4 .,13.7 9.4
Castor o il  cake 4.0 • 10.0 ..21,0 7.6
D, ©-‘mixture 4.0 . 8.2- . 28.0 8.2
Oingelly o il  cake ■. 4.0 • 19.5 . 25.3 10.5

Groundnut o i l  cake 4.0 ■ 8*0 . 19. 2 ■7.0
Maba® o il  oak© ■ _ 3.3 ■ 11.3 ■ 19.5 7.3
Maroti o il oak© 4.0 . 14.6 . 2 0 .1 10.0
HCmngon 3.3 • 14.3 /  20.4 10.3
I  'mm o il cake. 4.0 , 7.6 , 13.7 6.0
TJndi o il cake 3.0 ■ 10.6 . 18.3 8.5
Control-1 3.0 8,8 . 10.0 4*6

Oontyol-lX 3.3 7.3 18.6 5.2
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the ao il before the application of o i l  eakes nr © 
given in tables 4,5 'and 6. ■

Kem&tode population 21 t o rs a f te r  o il  oatee application 
fhe counts of nematodes in  500 g s tap le  of ©oil 

m&d© 21 days a f te r  the application  o f  the tren tsen ts  • 
are given in tables 4,5 and 6* I t  may bo ©oen th a t 
the population of geloiflogyne sp. deoresaefl in a l l  the 
treatm ents. ■ fhe population of Hel:l.oot,ylinchua sp. 
was found to remain more or le es  constant. Bier© was a 
tremendous increase in the number of non-par ©si t i e  
nematode© in  a ll' the o il cakes treated  p lo ts .

In the case of nematieidal treatments B,B- 
mixtur© and ncnmgon, the vpopul&tion- of non-parsaltie  . 
nematodes'had decreased over the pretreatm ent count, 
fher© wbb also s  decrease' in  the number of p a ra s it ic  
fonts.

Hematode population 45 days a f te r  o i l ’'cake application 
fables 4, 5 sad 6 gives the re su lts  of nematode 

count a t  th is  occasion* I t  may be seen tha t the 
Meloiclogmo sp. had depressed to  the minimum in th is  
stage. Sim ilar was the re su lts  of counts of
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Population o f  M e l e l f i o g . m o ’ s i p ,  l a  500 g  so il a t  d iffe ren t occasion® 
an<3 under d iffe re n t t r e s i s i e i i t e

Qeeaelona

f r o n t m e n t P r e -
t r e a t -
m e a t

2 1  d a y s  
a f te r  
appl ioa-
t i o n  o f  
o i l  cakes

4 5  tiaya . 
a f t e r  
a p p l i c a 
tion o f  
o i l  o a k e e

9 0  flaya 
a f t e r  
ap p lica 
tion of
o i l  e a J k e s

Coconut o i l  osk© 2 7 0 2 3 0  ■ 3 0 5 0

C f e a t o r  o i l  o a k © ■ 2 7 0 1 4 0 2 0 6 0

PjB-sixtur© 2 1 0 ■ • 3 0 2 0 7 0

Gingelly o i l  cake ' 2 4 0 2 1 0 - ' 3 0 2 0

G ro m i< 3m i t  o i l  © s k e 1 6 0 8 0 1 8 0 4 0

M a h u a  o i l  o a k © 1 4 0 ■ 3 0 3 0 2 0

M a r o t i  o i l  e.ak© ' 2 0 0 1 7 0 4 0 7 0

1  o m s g c m ■ 5 1 0 4 0 3 0 8 0 -

loos o il oak© ' 3 6 0 2 2 0 3 0 6 0

Until o i l  es&© 2 5 0 2 4 0 2 0 7 0

C o n t r o l - ! 2 6 0 ■ 2 6 0 9 0 1 4 0

Oontrol-XX 2 5 0 ■ 1 6 0 1 4 0 1 6 0



I1 ABIE-5

Population o f Hel 1 cdtylenohua sp. in 500 g ©oil a t 6iff© rent
occasions ami andier different treatments

Occasion©

Treatment
?1’0~
tr e s t -

21 days 
a f te r

45 GBJT0 
a f te r

90 days
a f te r

saent applica
tion  of
o i l ' cakes

applica
tion of 
o i l  cakes

applica
tion of 
o il  cakes

Coconut o il cake 400 400 70 140
Castor oil. calcs 520 280 50 80
33, 13-mixture 330 90 70 ‘ 30
Gingelly o il oak© 370 . . 950 60 90,.
Groundnut o il cake 300 200 180 70
M&M& o il cake 290 80 130 30
Msroti o il calc© 470 290 • 90 120
Neamgon 700 600 ' 50 110
Heeas oil, cake 570 310 50 80
Undi o il  cake 390 400 40 150
Contrcl-I 340 • 770 40 150
Control-11 350 390 90 120



TABLS-6WMMHMMMHI
Population o f saprophytic nematodes in  500 g m il  a t  d iffe ren t 

occanions and under d iffe re n t treatments

Occasions
Pro- 21 day® 45 days 90. days
tre a t-  a f te r  - a f te r  a f te r

treatm ent taeiit. applies^ • applies- applica
tion  of tion of tibn  of
o il  oaken o il  cakes o il cakes?

Coconut o il cake 530 1700 910 740
Castor o il cake 850 1760 390 580
E,E-mixture 510 350 920 600
Gingelly o i l  oak© 518 2470 990 430
Groundnut o il  cake 480 1530 2170 1000
Isbue o il cake 460 490 1190 390
Msroti o il cake ' 580 1880 1010 ,550
Weniagon 850 800 1160 510
lee® o il  cake 740 2750 1080 860
Undi o i l  cake 490 2980 530 630
Control-! 470 1170 390 340
Control-IX 450 440 610 380
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- B elieetylen eline @p. Her© the non p a ra s it ic  form© in 
most oases decreased from the previons observation 
to t  was fa r  higher than the control plot©.

Nematode copulation 90- flay© a f te r  o il  cate© application 
fab les 4s 5 and 6 gives the result© of nematode

- count© a t  th is  occasion. Here, i t  i s  observed tha t 
both the pars© !tie form© tended to in crease in  number 
over th a t in the previous occasion. ■ At the amo tin e  
the nonparasitie forms showed a decrease in  population.

I f f e e t  o f o il.cake  treatment© on the y ield  of Bhlnfli' 
fruit©

' The yield© were recorded in terms' of number of 
fruit©  end weight of fruit® . Total y ield  up to 90 th 
day was teJsen together, The re su lts  are presented in  
tab les 7 and 8. I t  i s  observed th a t the y ie ld  both in 
respect of number© and weight showed s ig n ifican t e ffec ts  
due to d iffe re n t treatment© on the yield over the control 
p lo ts . In p lo ts  receiving ‘aavoti* cake the yield was 
the maximum both f r u i t  number basis and weight basis 
followed by 3)?B and nemagon.
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fA»B~7

Moan yielts o f Bhiadl ffcaits in grasra notior 'different
treatsumta

tooatiaeat • T rea taca t' Mean
Ho. yioia

>̂<nw(Bw<»majMnta»̂«<niiti»ft«ww»BirMiniww wixatwjiuM'wawiWMWtJHJiO'iw*—w»«iraw»<W'iiiwiW’>m m m  m * —i nmnimm ■ewin nn—i nftwn

Y Bfero t i  o il ©@k© 1644.33

*3 S, Immixture “ 1147.66

*8 Ho® agon _ 1108.33

% Hninia o il  oak© 1036.33

*8 Cb0tor o il  eok© . 880.66

f 4 Qingolly o il  cake - 833.86

SroiiMami “o il, oak© 754.66

*10 Gmll o il  ©ak© ■ 747.00

51 Coconut o il oak© 5®f.66
T0 ' Control • 476.00

^9 Ho©® o il  oak© 385.33

G.P. for comparison totnoon^ traalnoato 444.21

G. D. for' comparison o f  treatment v s. control 385. 8?

57 n  58 56 $2 54 55 f10 f t  *0 59
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Mean number o f '‘S&inSi f ru i ts  u»$er d iffe re n t treatments

Treatment , Treatment . Mean
Ho. ■ y ie ld

t7 Ifero ti oil coke ST . 33

*3 B92toaijcture 54.0O

®8 Memagon 44.33

f5 Grounflnut oil dgjse 43.O0

*2 Canton, oil elite 42.33

*6 Matraa oil eake 36.33
T'*10 UnOi o il ©gk© 33.66
$4- Oingelly o il cake 33.00

V Goeonut oil esfee 25 8 00

*0 Control 21,66

^9 l©e® oil esik© 19.33

G.X>. 'fo r  comparison between treatments 19.45
O.D. for comparison of - treatment vs control 16.9-7

$7 3*3 58 f9 T2 T6 f  10 ®4 T1 50 T9 '
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Parrel studied

All possible correla tions between -nematode 
population on the one hand and pH, fungal population 
88^ bacteria l population on the other wore calculated, 
fh© re su lts  were p re s e n te d  l a  t a b le  9 .

I t  may be seen th a t the eorr e la tion  between pH 
and nematode population mm in  general positive . With 
to ta l nematode© tho correlation  wm  not s ig n ifican t 
(+ 0.186).

Ihe correlation  between pH and population of 
p a ra s it ic  nematodes (+ 0 .3 5 0 )'was s ig n ific a n t a ti
5 per cent le v e l .

' .She co rre la tion  between pH and population of 
saprophytic nematodes (40*473) ®»© s ig a if io a n t a t  both
the level© ind icating  a' strong po sitiv e  corre la tion  
between the two fac to rs .

file correla tion  between fungal population end 
to ta l nematodes was positive  (40.091) but not s ig n ifican t.

Ehe corre la tion  co e ffic ie n t> between fungal 
population and population o f p a ra s it ic  nematodes (-0.289)
wee negative b u t  n o t  a A g n if i ©ant.



■ - TABEB-9
Correlation between the soil- f  actor® an<3 nematode population

in  ©oil

SI.'.- Paotora . ■ ’ Correlation -
no. 1 ■ coeffic ien t! r)

1 .pH w . to ts !  nematode population In ao il + 0.186
2 pH vs. -p a ras itic  nematode population -

^ ' p f a o i l -  , - +0.350
3 pH vs. .saprophytic neaafeie'population - • . '

o f: e o il ' ; ' + '0.473’ 1
4 Population of fungus m* to ta l henatoda

population of the n o il ' ■ ■ + 0.091
5 • ’ Population of fungus im, p a ra s it ic  .

nematode population ‘ of tho so il . .* 0.289
6 Population of .fungus" vs. saprophytic

nematode population of the s o il  ■ , • + 0.459
7 Population of b a c te r ia w . fe ta l ''

- . nematode population of the so il . , -+0.031
8 Population- of b ac te ria  vs. par&eitle.

nematode population of th e  s o il  ' -  0.507
9 Population o f b ae te ria  vs, saprophytic

nematode population o f ao il , + 0.275
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fit© correla tion  between fungal, population 
• -
and population of saproplptio  nematode© (4-0.459) ■ , -
was s ig n ifican t a t  both level© indio@tl.ng a  strong 
p o s it iv e ' correlation. between t i e  'taro fac to rs .

. f ie  co rre la tion  between- b ac te ria l population 
aa i to ta l nematode© was (fO.031) not s ign ifioen t;

file co rre la tion  between, b ac te ria l population- ■ 
end population o f 'p a re s ! tie  nematodes (-0.507) wms ■ 
sign ifican t. a t  both level® ind icating  a strong, negative, 
co rre la tion  between t i e  two fa c to rs ..

SI© co rre la tion  between b ac te ria l population 
enapbiralatlon of saprophytic nematodes (+0.275) was _ '
no t s ig n ifican t.

mailto:indio@tl.ng
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A perus&L of the review presonted w ill ©how 
th a t use of organic ©oil am©ndments are highly 
e ffec tiv e  in  minimising the damage caused to crop 
by p a ra s it ic  nematodes. This has been a ttr ib u ted  
to various fac to rs  ouch m  nem&tloid&i a c tiv ity  of 
the decomposition product© (Sayre e t  jgl 1965; Sing 
end Sitnramainh 1966; Humeed 1968; Eilenby 1945)» 
production of nematophagoua fungi (Linford e t  al 
1938; Budlngton e t  e l 1956; Manfcan 1962, framer 
1964) end Increase-in  population of predacious nema- 
to dee (Mankau 1962; Gour and Praead 1970), In the 
present stud ies an e f fo r t  has been made to undeiv 
stand the e ffe c t of o il  - cakes applied' -m amendments. 
in  so il on. the fungal and b ac te ria l population and 
on ao il reactions and how these e ffec ts  are corre
la ted  with the ©oil nematode populations.

fh© re su lts  presented w ill ©how th a t in  general 
there ex ists  a positive  co rre la tion  between so il pH 
and nematode population. This co rre la tion  has been 
found to be highly s ig n ifican t in the case of
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a&prophytic forms. This resul t  i s  in  general agree
ment with the observation© o:f previous work era* fh© 
data presented on the variation© in  pH consequent on 
the addition o f so il nraendmentS' w ill ©how th a t there 
1© a tendency fo r the ©oil pH to increase in  the be
ginning though u ltim ately  i t  goes hack to the o rig inal 
le v e l. On the other hand the addition of the amend
ments are highly e ffec tive  in reducing the population 
of -the p a ra s it ic  -tome* these are apparently confli
cting, fh ie  may he due to the in terference or opera
tion of other factor© associated with the application 
of the ©oil amendment©.

Tbe data presented on the e ffe c t of o il cakes 
on the fungal population have shown tha t the addition 
of the o il cake© ha© considerably increased the so il 
■population of fungal organism©. As fa r  a© co rre la tion  
between fungal population and nematode population is  
concame& i t  ha© been in evidence th a t while the 
correla tion  between fungal and p a ra s it ic  nematode 
populations i s  negative (Mg. 2,3) the correla tion  
between fungal and aonparasitlo  nematode population© i s



/ MG. I

Smpti olxkw&ag pH TOaflingss uni©!5 different 
. treatmente.

1. ilo m n n t oil

2. Cteetor o il c*s&©
3. B9II—siAjC'tai5©
4. Gingelly o il ogk©
5 . Groundnut o il  ©?#©
6. o il ®®ke
?, I s w t l  o il ©sske
8,. Hmagoa
9. S tem  oil oak©

10. Umli oil cefeo

11. Ooatvol«-XX
12. Gontrol**!!





W lQ r.ll

Gtepli ©hawing Meloidoggne op* sai fenggl population

1. , Coconut o i l  ©sk©
2. . Onetor o il  -oak©
3. . 3),XM»txtar©
4. . Gingelly o il  mk.®
5. . Groundnut oil osls©
6. , ifelmm o il ofitk©
7. . SSaroti o il oak©
8. , Keaogon
9. . fees o il•©&k@

10. , Undi oil oak©

11... Control-!
12. Gk»ntrol*-Xl
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H k m
Gvsph elsowia® Hell©otylm clan sip* sill £mge& population

1. Goeonut o i l  'opjce
2. Cfafitov o il  oak©

3. B, S-mixture
4. ■ Gingelly o il oske

5. $TOttnftrat o i l  eok©
60 Matron o il  cake

7. Karotl o il cake
8. Hemagtm
9. leas, o i l  ©afce .

10. ' Uafii o il cake
11, Control-!
12. Control-,!!
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s ig n if ic a n tly  p o sitiv e  (H g . 4). Shi® observation 
ind ica tes that the fungal population i s  not involved 
in nem&tophagcms a c tiv itie s*  probably the nematoph&gous' 
fbsss© were absent in  the s o il ,  s im ilar observation® ' 
have been reoorded e a r l ie r  by Mnforfl ©t §̂1 (1938)? 
Oostenbrinfc (I960) mn€ others,

As regard® the • b ac te ria l -population of the m % l  

i t  is* seen to tev© increased eonsidemhiy a® ® re su lt  
of the addition of o il  ©a&esu Correlation stable® have 
shown th a t there e x is ts  a highly s lg a ifio an t negative 
eorrel&tifm between the b ac te ria l population and the 
population o f p a ra s it ic  nematodes (ffig#5«6), Shie is  
a highly s ig n ifican t observation, Shi® e ffe c t may be 
a ttr ib u te d  to m  mentioned' by Kataneison e t  jal (1964) 
to the rep e llen t properties o f b ac teria  on nematodes, 
fho- saprophytic nematodes are however, no t found to be 
s ig n if ic a n tly  affected by the b a c te r id  population® 
(F ig ,? ), Shi® d if fe re n tia l  e ffe c t i® again a s ig n ifican t 
fac to r in. the u t i l i s a t io n  of b ac te ria l organise® fo r  the 
suppression o f p lan t p a ra s it ic  nematodes in s o il .

Considering the e ffe c t of d iffe ren t o i l  ostes? on 
the ©oil nematode populations the resul ta  presented w ill
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Gvaph 0bowing 8aprophytia naaatodeo and fungal.
population

1. Qoeonut o il  eake
2. . Gastoy o il  c&ke
3 .  I), D - a i x t u v e

4. Oingelly o il  oak©

5. ' Grounflnut o il  o&ke
6. MgJsua o il  oak©
7. May old o il oak©
8. Hesiegon
9. Hoera oil oak©

10. Undi o il  oak©
11. Cmvferol-I
1 2 . O o n ty o l-II
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Graph olio wing Melolflô amo sp. and bacterial population

1, Coconut o il  cake
2* Cantor o il cake

3. D9 P-mixturo
4* Gin golly o il cake

5. Groundnut o il cake
6. Mabua o il  cake
7. Maroti o il  cake
8* lonisgon

3 . Neem o i l  cake
10.. U n fli o il cake
1 1 . C ontrol***! ■
1 2 . Control-!!
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Qv&ph allowing Hel A oo ty l mdims sp* m& fcaoterisi population

1- Coconut o il  efake
2 . Castor o il cake

3» £ t .£ - H i ix lu r e

4 . Gingcftly o i l  cake

5 . Ground nut o il cake
6 . M ah u a  o il cake

7 . Mmi’o il o il  cake
8 . I? eniagon

9 . Hees o il cake

1 0 . Unai o il cake

1 1 . ■. Ccmtrol-I
1 2 . Control-XI





Graph sftewing Sapnepbytie nemertodea end b&otevifil
■ population

M Q .  T O

' 1. Coconut o il  oak©
2 . Ô tos* oil cake

3* V, 2>~2al s ta re

4 . Oingelly o il cake
5 . Gvoundnut  oil esk@

6. M&hu& oil. cake

,7. SS&rotl oil oak©
a. Homsgen

9 . Hceiw oil cake

10. UnSi oil cake

11. Conteol-I
12. Control-IX
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show th a t the o il  e&teos iaes?®a@© the non p&r&sitie 
nematode population while*' they decrease the parasi
t i c  nematode populations, Ifees© observations are 
in general • agreement with those o f previous workers*
l a  the present ease the p a ra s it ic  forst© of nematodes 
involved are MeloidSgme @p* and Bel.icotylenotoaa epv- 
In the ©see of Meloiasiame ®p., dree t i e  reduction of •

’ population fa seen with groundnut cake, mohan cake 
sad' eaetor oak© '(F ig .8). la  the ease of 
Bel 1 ootylm ©has sp* castor oake, a.at»a eake snd narpti 

■ cake are m m  to he e ffec tiv e  in. suppressing the popu
la tio n  (F ig .9). In both these eases the suppression 
o f the  nematodes by the oil, cakes was comparable with 
suppression caused by the two chemical nematicides* .
As'regards the population of the aonparaaitio  fbtna 
the cists presented show a very high increase in. the 
population with a l l  th e 'o i l  takes ( f ig . 10). There 16 

.. however $ ta il in g -o f f  .the population towards the end of 
the crop, fh le  may he due to the rspii.decom position 

■of the organic m a tte r . added:* -

As regard®.the y ie ld  of Shin'd! f ru i ts  i t  hm 
been seen th a t e l l  the substances excepting m m  eeke ■
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Humber o f Melei8o,g.yne ap* in 500 g off ©oil »ndes» tiifffferont
,, treatsaeata

1. Coconut o il  cake
2. Cast os? oil'-oak©

3. D #B -aix tee: ■ ■
4. Gingolly o il  cake
5. Qspound not oil-eoke
6. Hataa o il '■ oak©
7. Mas’Oti o il  cake
8.. Hem&ipa

9. Hee® o il  oak©
10. Until o i l  oak©

11. Control-!
12. Control-11
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Humber of Eeli coig/l ©aelm® sp. in' 509 g of ©oil under
• d iffe re n t treatments

MS.' XX

1. Coconut oil cake

%. Gastor oil cake

3. B,£H9fxtnre

4.' G iag e lliro il oak©

5‘, Ground nu t oil cake

6.' Metos o il eake
T . fttaroti o il  cake
8. Seasgoii

9.' Neon o il cake

10. tin Si'oil ois&e

11.' Control ~X

12. control—XI
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H G r .  X

Number o f saprophytic nematodes in 500 g of so il under
different -fcr oatmeal to

1. Cooomrb o i l  o&ke

2. O aeto r o i l  csk©

3. BjB-mixtur©
4. G in g o lly  o i l  @??,k©

5. Ground im t o i l  ©ake

6. MaMa o i l  cake

?, Mar© t i  o i l  oak©
8. NoKogon
9. Keen o il oak©

10. tfnd l o i l  oak©

11. C o n tro l- !

12. C o n tro l- I I
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warns e ffec tiv e  in iBereaaing the y ield  of f in i te ,
Mas-oti cuke' ranked the foremost with tan.yle£d aeasly. 
three times nova 'than th a t o f the control p i ante, 
fhi® was followed by DfB-mlxtare, nmmgon md malwa 
o il  eake in  th a t descending order. Between navotl ■' 
oak© md fsahua eake the lajw r was found to be nor© \ • 
e ffec tiv e  In con tro lling  th e .p a ra s itic  nematodes than 
the former. fh© increased y ie ld  given by naaratl eake 
mmy be dm, to."Its anp@piopi.ty' as b  so il fweafisrnat*

fro® 'the above dieeasoion the following obser
vations appe&r to be worth -high lig h tin g .

1. though there .1® an inoreaae i n  th e  fungal, 

p o p u la tio n  consequent on th e  addition of o i l  cakea th is  
doe® not ap p ear to have an Im pact on th e  nem atode 

p o p u la tio n . th is -m a y  b e  fceeaase th e  n a t iv e  fu n g a l 

.population do ©a n o t;  eon ta in  m y  nenatopfcagone 
I t  l a  hence w orthw hile , to  inoculate th e  ©oil .with known 

nenatopfcagcraa fungi .mieh a s -D aettiarla  a p .» A rtliro b o trv s  

a n . .  Daotvella u p . . f r le b o th e c lu ®  a n . . ©to. and 
study th e ir., e f f e c t  on th e  neaatodo p o p u la tio n .

• £• There i«  w  sig n ifican t. correla tion  between 
th e  b a c t e r i a l  p o p u la tio n  o f - th e  s o i l - a n d  th e  p o p u la tio n



BO

o f  .t!i© p u n as! t i e  nem atodes, t h e r e  b e in g  a  s i g n i f i c a n t  

r e d u c t io n  o f  the- la t te s ?  w ith  an  I n c r e a s e  o f  tb© ■ tavern*  

f b e  p o p u la tio n  o f  th e  n e n p ts ra s i 'i le  f e r n s  i s  however 

n o t  seen  to  to© a d v e rs e ly  a f f  n o ted  toy the ■ b a c t e r i a l  • . 
p o p u la t io n . ' t h i s  i s  a  f i e l d  r e q u ir in g ' o b jo e tiv ©  s tu d !e s -  

to  'f in d  o u t  th e  • p o s s i b i l i t i e s  o f  u t i l i s i n g  ©ora© s p e e i f l e  

© oil a b id in g  b a e te v ia  f o r  th e  • su p p re ss io n  o f  p la n t  

p a r a s !  t i e '  nem atodes.

3* O il eakes have' lu  genersi proved  'to- to© 
highly effective in  moomr%ging th e  grow th o f  fang©!' 

and bacterial population* sad t h a t  o f  'nonporaeltiO' 
nematodes-while th e y  suppress th© p o p u la tio n  o f the . 
p a r a s ! t i©  nematodes. _ - thee© p r o p e r t i e s  o f  the o i l  mMm 
w i l l  toe h e lp fu l  i n  building up a  h ee l th y  © o il. She role  
o f  o il, osfces m  © oil co n d itio n e r®  i s  w ell Known* Much 

however remains to to© don© in  fix ing  up th e  suitable  
o il  oefeoa for use a© © oil -amendments in th e  different 
ty p e s  o f  @eilfi and for d i f f e r e n t  w o p s .

4. Mottoes* sign ificant observation in  'the prepeat 
studies i s  t h a t  organic substances such m  masotl ©ah® ■ 
and’ nahaa  ©ah© a r e  a s  e f f e c t iv e  a s  th e  two w e ll Isnown 

neaatiddee ©n§ nos agon in  c o n t r o l l in g  th e

nessatofiep .of B hindl and enhancing-Its y ie ld .  ■
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f i e l d  s tu d ie s  w ere u n d e rta k en  to  a s c e r ta in  

th© e f f e c t  o f  e i g h t - o i l ,  c a k e s ' end two n ea m tio id e s  

on th© fu n g a l and b a c te r ia l .  'f l o r a  o f  s o i l ,  n o il, 

.re a c tio n  and on th© p o p u la tio n  o f  the . p a r a s i t i c  end . ..

nonpar®®! t i e  nematodes of Bhindi.

The o il cakes ensoursged the growth of fungal 
•and b ac te ria l populations as well as the population» 
o f nonpar&sltie nematodes. The o il  cake© suppressed • 
the population of Mol olflo same ap* and Hoi ioo t.vl enohua 
®p.' end m aroti, mahum, ground nut end os®tor cake© 
were more e ffec tive  than the r e s t  in th is  respect.

There wm  s i g n i f i c a n t  p o s i t i v e  c o r r e la t io n  

between th© fu n g a l p o p u la tio n  end -the p o p u la tio n  o f  

s a p ro p h y tic  nematode© while the c o r r e la t io n  betw een 

fu n g a l p o p u la tio n  and p a r a s i t i c  nem atode p o p u la tio n  

was negative though  hot s i g n i f i c a n t .  :

. pH of the Soil ws© sign ifican tly , and p o sitiv e ly  
correlated with the p a ra s it ic  and non-parasitic  form© 
of nenato&es within th© range of 4.9-5.6.
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fa© population ©f the'para©itio nematodes' '' 
in ©oil wa© ne^tlve&y-eovrel&ted with 'that of the 
haotesrifll population, ’ the ooxreiation being highly ' • 
sign ificant. on tho other hand, the correlation': 
between’Iteoterlal population and eeprophyMo'nematode 
population was positive though not M gnlfieant.

S aro ti ©ak© and malms oak© were highly 
e ffec tiv e  in  increasing  the'yield  of'Bhindi th is
e ffe c t being eqjaal to th a t of I) ̂ -mixture and nesafpn.

o
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