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A current approach to the management of root diseases in bast fibre
plants with conservation of natural and microbial agents
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Minagement of root diseases in hast fibre plants pose problem of resurgence ol pesticide resistant pathogens
and environmental pollution from imdisermunate use ol ertilizer and chenicals. Oreanie soil amendmenis.
rhizosphere microorganismis and bioterthzer apphcation prevented root-miecting tungr. Neem cake 1-00 1 ton
with 2340 ke 2ine sulphate per hectare and seed mocalanon with sy mbione, commensallic and plant growih
promotng rhwzobactera vize Rluzobiom japoicum. Azospividlin hrasidlense. Pseudomonus strata. lungal
antagomsts Aspergillus wiger Frichoderma vivide  in=frrrosw sol appheaton ol VA-Mycorthiza o itlomins
mossacy and post emergence seedling moculanon of Rice necrosis. mosie vrus smeh or e compatible
syinergistic combmations. significanth (P 0,03 reduced sunnhemp wilt and jute root ror caused by Fusarimm
i Usp. crotalariae and Macrophonma pliaseoting respectinely. mtluencmg root nodulation m sunn hemp
and plant biomass: promouon e bothe Pscudomonis. Drichodermea and Cspergillns strams respectinels were
strong antagomst i plint inhibinon. sone tormation and overlapping pathogen colony a-varo. Fungitoxic
properties ol botamcal pestiaide neem. ascribed to the presence ol oleic acd. sulphur and Bavonods, as well
s extracelluar ensvme, woxim. siderophore and phytohormone compounds ol the potential bioagents. may be
explotted m - bological control feadimg o ancco-tnendh fow cost technoloey for developme an appropriate

II'I|t‘j__'I'iI|L‘d management system

Key words @ Soil amelioration. neem cake. seed pelleting. bolertihizer, hiocontrol. 1zotohactor: zospirillum
Psewdononns. Aspergillus. richoderma: VAN PGPR. RNMV. growth promotion

INTRODUCTION
result agamst phyvtophagus nematodes

(Mukherjee o /. 1992) Some

ctficacious
and tungi

Root discascs of bast fibre plants due to imfection ; !
antagonistic microorganisms. mosth rhizobacteria

of soil borne vascular wilt and cortical rot :

YO Y Poicw #
pathosens  of diverse taxonomic identiy  are  ©f  fluorescent Pscudomonins —— group  and
persistent problem 1o management. Mperparasitic tungr are successful as biocontrol
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Indiscriminate use of chemical fertilizer and  Agents agamst mfection o different soil borng
x . . . . M1 - . D g

svnthetic pesticides for achicving high vield pose plant  pathogens  (Bhattachana  and  Pramamk.

1V98: Biswas and Sen. 2000) Some other agents

problem of resurgence giving nise to  pesticide i
of bacterial and  fungal orgm including VA-

resistant stram - of  pathogen. hvsis ot beneficial

orgamisms  and  cnvironmental  pollution.  Mycorrhizaare unlized  as biofertilizer  for
Heterogencous organic matter amelioration to soil.  supphving — phosphorus and  other  nutrients  to

potential host. (Subba Rao and Gaur. 2000) and

rhizosphere microfloral population and :
certain virus being explored as growth promoter

management tactic integration play vital role

praventng root infecting fungi. recxcling nutrient
clements and  scavenging  xenobiotics  depending
upon  amchorant  decomposition  products.
suppressne bioagents and  physiology  of  host
tolerance. Natural control through conservation
and manipulation of bioagents is by far more
mportant 1 the mche of biodiversity. These are
often nadequate or non-persistent in effective
level under high discase pressure unless supplied
exogenoushy. Certain o1l cakes  exhibited

and cnergizer of non-conventional hosts in general
and bast fibre plants in particular (Ghosh. 1993)
Application of such tvpe of beneficial bioagents
have shown potentiality for controlling soil-borne
root infecting fungi and other pathogens through
diverse mechamsm  (Pandev and Kumar.  [990:
Bandopadhyay and Dasgupta. 1999). Scarch for a
comprchensne  practice of cco-friendly  natural

control  through  manipulation  of  organic
amendment and introduced  bioagents  against
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vascular wilt of sunn hemp and jute root rot
discases  caused by Lwsarien wdum o psp.
crovalariae and - Macrophonina — phaseoling
respeetn ey exhibited encouraging result,

MATERIALS AND METHODS

Management of vascular wilt discase of sunn
hemp (¢ rotolaria juncea 1) and root rot of jute
(Crochorus olitorms 1) was attempted by organic
sorll amendment and application ot bioferulizer
and  biocontrol  agents  singly or i various
combinations under ficld conditions. Total ten
treatments with three repheation plots under cach
were designed in CRBD. Oil cake of neem
(Azadirachia mdica Juss)) at 1. 0.5 and 0.1 ton
ha' dosc was added to soil 2. 4. 6. weeks betore
showing or drenched between rows a week atter
sowing with or without 0.2% bavistin  sced
treatment. Sced inoculation with biofertilizer and
biocontrol agents was done by nmuxing aliquots of
100 ¢ seed with 10 ¢ cach of soil based culture
moculants of symbiotic mitrogen fixing bacteria
Rhizobium (Bradvriuzobium) japonicum for sunn
hemp. and non-ssmbiotic N~ finer Azorohacier
chrococcum for jute singlv or combined in a
consortium  with  Azospirilium  brasilense  and
phosphorus solubihzer /’scudomonus strkaia. 10
ml sporce suspenston cach ot fungal antagonist
Aspergilluy - niger.  Ghiocladiunm virens  and
lrichodermea viride were added. Inoculated sceds
were pelleted by muixng well with 3 ¢ cach of
molasses and methvleellulose powder i 10 ml
distilled  water.  Concentration ot bioagent
moculants was kept at 10" ¢fu g '/ml". Rice
necrosis mosaie virus (RNMV) moculation of
plants was donc by rubbing two weceks old
scedlmg  Icat tip with  moculum  suspension
prepared by crushing 3 g nfected rice leaf with
100 ml water. Phosphorus mobihizer VAM tungus
was apphed  m-furroses as 400 g soill based
moculum atter sowing. Root nodulation m sunn
hemp and plant bromass (drv weight) of both jute
and sunn hemp plants were studied at 30 days age
of plants. Discasc meidence was recorded at pod
tormation stage after 60 davs. calculated as
percent mortality of plants. Laboratory assay of
neem cake was conducted by standard method ot
extraction.  filtration and  sterithization  through
bacteriological  grade G-3 filter.  Inhibition ot
pathogen colony diameter and sporulation ml ' of
Czapck Dox  Agar medium supplemented  with
neem cake extract was studied by poisoned food
atter 2 weeks growth /n-virro antagomstic cttect

On management ol tool discases

of the bioagents was observed n the amalgamated
Potato Dextrose and Tryprone-Yceast Extract Agar
medium  (F:1)  m o dual  culture  plates  with
modification of” techmques  followed by Biswas
and Sen (2000) Percent inhibition of pathogen.
zone of mhibiton and the overlapped arca of
pathogen colony by the antagonist was calculated
after seven davs. Result has been expressed in
percent crease/decrcase over control with  the
tormula A-B . values for the data appended m
A
parenthesis in the Tables

RESULT
Sunn hremp wilt

Neem cake soil amelioration at I-ton per ha dose
with 25 ke zine sulphate and Rhizobinm sced
moculation signiticanthv (P=0.03) controlled wilt
tnetdence over 40%.  ancreased  12% root
nodulation and 46", plant biomass. Rhizohium
sced noculation and 0. 1-ton neem cake with 23
ke ZnSO, per ha soil drenching between rows
exhibited high degree of protection above 40",
agamst Fusarinm wilt. promoted  root nodulation
above 13% and plant biomass 40% ull harvest
over the Riuzobiom seed moculation alone. which
could be a low cost technology (Table 1), Fungal
Ivses  occurred at all Ievels of neem cake
depending upon dose and speed ot decomposition
influenced by presence of a chemical principle
and rhizosphere microtlora population
Swvnergistic effeet ot Rhuzobium and Azospirillum
combined  sced  noculation  appeared  well
reducing Fusarim wilt up to 31%. creasing
34% nodulation and 32% biomass. R/nzobinm and
Pscudomonns together was  best o wilt
management up to 33%. Promote nodulation by
440 and biomass 6 1% Asperaillus miger stram
was highly ctfective in reducing wilt by 37%.
promoting 482, nodulation and 61% biomass
Trichoderma and Rhizobium also in successtul
svinergistic association decreased wilt by 34%.
mercased  44% nodulation and 41% biomass.
VAM cxerted effect equal to Azospirillum by 31%
wilt control. RNMV and Rhizohim combined
reduced 396 wilt. enhanced nodulation and S|
the highest 123%, plant biomass (Table 1)

Jute root rot

Neem cake I-ton per hectare and ZnS0O. 25 ke

sotl amehoraton betore sowmg with Azorobacier
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Pable L. Fitect of some bio-agents on fasarinm wilt. root nodulation and plant growth m Sunn hemp 6 ‘rotodaria uncea )

Fusarivin

Root nodulation Plant bromass

wilt control promaotion incretise
Bio-agent ("l (") (")
Sced Inoculation
Rivizohiwin japonicin 1.7 (12.8) 140 47.0) 71481
Rivizobium - Azospivillun brasilense 310 (1o 34.0 (33.0) 328 (o
Rhuzeohinm - Pscudomenius striata A8 e 439 (3900 Y IR e B ]

RKhizobinn  VAM (Field appheation) 37 9

Khizobium - Aspergitlos wiger AN- 27 37.9 (9.0

Rhizobin  Trichoderma vivide R Y
Rhizobinin - Ciltocladiam virens 273 v
Rhizobin - RNMV (Plant moculation) 393 (8.8)

Rhizobinme - Neem cake 01 ton
/nS0, 23 ke ha sorl drench 4.0 (B.0)

Control — 143

"o

1 S 1 (003 8

12.0 (460 R.7 (R.3)
AR.7 (ol 618 (12.3)
439 (39.0) 413 (10.8)
414 1380 4790113

31.2 (62.0) 12300 (172

151 47.2) J0.0 (10T

(41 - (7.6)°
235 6.2

sced inoculation dechined root rot incidence by
437, and ncreased plant growth (drv weight of
bromass) by 23% over control. Dual inoculation
of sced with plant growth promoting bacterial

striara to be compatible in effectiveness for root
rot control up to 22%. followed by pre-sowing
Azotobactor seed pelleting and post sowing in-
turrows VAM application 20%. Azorohacror and

biofertilizer Azotobacior. Azospirillun. Azospirilhim combined  19%.  Azorobactor and
Pseudomonas striare and  biocontrol - fungt  Aspergillus niger 17% and that with 7richoderma
Aspergillus - miger  and  Trichoderma  viride  viride 11%. At 90 days plant biomass drv weight
emvisaged Azorobacier along with Pseudomonas enhanced above 25% with both
Table 2. Fllect of dillerent bio-agents om Macrophomina root rot and plant growth i jute (Corchorns olitorius 1)
Root rod Biomass Yield
Control merease Merense

Bio-agents (") “0) ("n)
Azentobacter chrococcum 104 (8.6) 7.0 (12.H ‘ 184 (29.3)
MAzatobacter irococan - Azospiritlum brasifense 188 (7.8%) 252 (1.2 184 (29.5)
Azotobacter chrococcun - Psendomonas siriata 2294074 240 (14.0) 204 (30.0)
Azotobacter chirococenm - VAM 198 t7.7) 2501 4 25.3 (31:2)
Azatabacter chirococcum Aspergillus mger AN 27 1o, (840 239 (4.0 229 130.6)
Azotobacter chirococcum - Frichoderma viride 14 (8.3) 12.0 ¢12.7) - 15.6 (28.8)
Azotobacter chirococcum  Gliocladimn virens 103 (3.4 221 (13.0) 20.1 299
Azotobacrer chirococcum RNMV 1.8 (8.0) 4R lod) 252 (31
Azospiritlum brasilense - Neem cake | on 40.0 (3.5) 230 (14D 253 a2y
/NSO 25 ke ha soil drench
Control = (9. — i3 - 249)
LS (D03 37 7.5 9.6

Pre sowing Seed Tnoculanon - lzombacter chirococcun. Azospirillum brasilense. Psendomonas striata, Aspergillus niger strain 27,

Frichoderma viride, Ciliochidivm virens:

VAM

Post sowing Sorl Appheation

Vesicular Arbascular My corrluza (Crllonis irossae ). Neem cake

/e sulphate drench
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Fable 3. Ju-vitee ellect of neem cake extract and zine sulphate amehioraton on the erowth and sporuiation of vaseular wilt fungus

Frisarritn wcluon Uso crotalariae

Percent Inhibition off

Concentration Cironnah Sporulation Comdal Grerm tube
reatment "0l cmat dian (Comdia « 107) sermmation crowthiu
NC st | 1 (9300 16,3 (1230 4.7 (053 OO (4200

] 154 (79.5) SU3 (T3 A7 0 (0630 oh6 7 (333)
REL 0755 162 (79 3000 (T4 OO0 (42 6)
Ju 372 (3vin 33T (630 30 (O] 0y 17.1 (36.3)
NC Extract ZnS6, 200 ool 400 (37.0) Bio (240 88O (12.0) 937 (4.0)
' 40 00l 416 (35 729 (40.0) 64.0 (36.3) GO0 (1040)
/nsty, I 2E2 T4 U 4oy 330 (475 07.8 (343
Control —- - (U5 — 1470 - (loo0y e b LAY
LS 1) (003 275 30 I18.8 140

Azotobacrer and Azospirillum as well as VAM.
24% wath Aspergilfus miger and  Pscudomonas
iriata, and 12% with Trichoderma combinations
Azotobacter seed moculation followed by RNMV
plant noculation could check 16 8% root rot
mfection and promote 44 8% plant biomass dry

wetght which were similar in eftect with that of

Azotobacter  and  Aspergillus - niger and
Azotobacter and VAM  treatments  respectinely.
bemg the highest biomass producer. At harvest.
RNMV promoted 23% fibre vield at per with
VAM as well as neem cake and Azorobacter
combmations.  seudomonas. Aspereilins and
T'richoderma were also promising to that cffect
(Table 2)

Laboratory assay

In laboratonn assav. 2-4"s extract of 1-3 davs
decomposed  necem cake and  0.01%  ZnSO.
combined. was highly inhibitory to growth and
sporulation of fungal pathogen from 40-42% and
73-83% that  cven checked  the  comidial
gernmunation and germ tube growth up to 88% and
03% respectively (Table 3). Neem cake amended
rmzosphere nmucroflora was  dommated by

Bacillus.,  Clostridium. - Rhizobium.  Azotobacter
and a fluorcscent  Pscudomonus  species of

bacteria.  species  of Penicillium. Aspergillus.
Trichoderma and  Ghiocladinm as fungal
antagonist.  saprophytic  species ot Rhuzopus.
Mucor and  Rhizocionia  chorcornm  and
Actmomycetes. In dual culture. im-virro mhibition
of tungal pathogen was maximum up to 33% with

Psendomonas striata. 33% with Azospirilinm and
139 with Rhiuzobuon strams. Highest inhibition of
78%. formation of mhibition zonc between 23-18
mm and overlapped arca on pathogen colony by
the antagonist bioagent up to 48 and 23 cm™ was
revealed with Trichoderma viride and Aspergilius
miger  respectivels  which  appeared  as  strong
antagonist (Table 4)

DISCUSSION

The tungitoxic propertics of neem cake ascribed
to the presence of low C/N sulphur contaming
principlc in 11-18% oil content with about 1"
sulphur.  Fattv  acids viz. behenie.  arachidic.
stcaric. palmitic. hnolcic and oleic have been
isolated from neem sced hemel and neem oil
Liquid fraction of the oil contains mmbidin and
crystalline components mmbin and mimbinm. the
mam component  bemg  oleic acid. which s
regarded to be responsible for sanitary effect of
neem.  These  compounds.  collectinely  called
Azadirachtin.  a wviable  botamcal  pesticide.
reported to be ctffectne against several root
mfecting fungi and other pathogens
(Bandopadhyay. 1983 Soon and Botterel. 1994)
Direct effect of azadirachtin as a chitin inhibitor
on inscct has been established. Chlamydospores
of lusartum udum contam about 23% chitin
(Javarajan ¢r al.. 1986) Thus it 1s hypothesized
that azadirachtin of neem o1l present in substantial
amount in ncem cake caused Ihvsis of cell wall of
the fungal spores in ncem cake amended soil. and
sumulation of fungal antagonists in soil may be an
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Fable 4. Interaction of some hactenal botertilizer and antagomst fungt with Fusarivin ncdvn | sy crotaluriae prvitro

Linal distanee
trom pathogen

Inhibution sone

Onvarlapped

Inhibition coleny irea

Hioaeem temy tmmy (" fwmi
Rivizohium japaricin o5 = KR 3N
tzaspiridln brasilcnse R i3 2
Dsenddomonus stridata - axe 230 &
Trichoderma vircle N 220 0 LRI
Cpleen daadiom virens [Ny TR i3
Lapereillus miger ’ IS0 8.2 32 0
Control —=e= o ! Jemnay -
I s I oy 8 A
indirect ettect RNMV in non-primary host are thought to be
Root  nodulating  mitrogen  fixig  bacterial - responsible for plant growth promoting  propertics

svmbiont Rhizobim japomicun (Bradvriizohum
japonicunt) is capable of suppressing pathogenic
fungi by abundant presence m the rhizosphere and
antagonism  through colomzaton and parasiism
on fungul myechum (Tu. 19790 Balsundaram and
Sorbhoyv. 1988) It has been tound to produce a
‘Rhizobiotoxine . which may mtluence the host
plant as well as pathogen (Chakraborty and
Purakayastha,  1984)  Non-sumbiotic N fining
bacteria  Azorobacier  and P
solubthzing  ’verdomonas
mobilizer VAM  tungus  Gilomnn
mhibit pathogenie fungi while supplving nutrient
clements to the host plant. Azosperi/inm - and
Azotobacier produce  siderophore ke
compound which acts  through ron  chelaung
mechamsm  makmg 1t non avaulable o the
pathogen  These oreamsms poses plant arowth
promoting  hormonal  propertics and 15 now
mcluded i the hist of PGPR (Subba Rao and
Gaur.  2000) and  Gliocladnom
suppress and antagomze tungal pathogen cither n
competton for nutricnts  or - My Coparasitism
through mechamsm  of direct penctration and
haphal cotling  or anuibiosis by hberavon of
antibiotic  compounds  (Mukhopadhyay.  19X7)
Ghotoxin and possiblhy other antibiotic substances
might have role w mhibit pathogen Aspergiifin
nicer stram AN 27 produce low molecular weight
iron  chelatng  siderophore and  hormone Iike
substances (Mondal and Sen. 1999) which can kil

.-{:1n/h‘!':‘r':'fun,
and the P

also

srlatd
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I richocdern

the pathogen o soll and  exert simultancous
cronth  promotion i host plant  Triggered

svithesis of extohmn and 1AA hke hormones by

of this virus (Ghosh. 199%)  The  fungitonie
secondany metabolites. extracellular enzymes and
hormonal compounds produced by the bioagenis
used. smgelhv or meoassociation of one or more
factors acted up on the sunn hemp wilt and jute
root rot pathoeens  through  direet or indirect
mechamsm and  provided  promismg  protection
agamst discase while promoting host plant growth
at the same ume Present experiments: warrant
that. funcitonieiy ot the nodulation promoting.
plant crowth promoung  rhizobactenia (PGPR).
biotertthzer. VANL Avpera/ius, Trichderma and

other  antagomistic as well as plant growth
promoting  fungr - and - RNMV. alone or
combinatton  with — sulphur — and  hmonaoids

contaming oreanic amendments. may - be suitablhy
avplonted for associatn e, antagonistie or antibiotic
prevention  of - root rot - pathogens  with
simultancous host plant erowth promotion. which
s hkelh 10 be acceeptable as o cconomically
sustamable  eco-triendhy rool
discasc management. That will vo long wav as
dimension tonward  the  philosophy — of
biological control leadine o an appropriate
micerated management system i the production
and quabity improvement of varied crops

technology — for

New
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