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Diwas(! prohlems ;re serious
in spice crops and have bheen
recopnised as major procuction
constrains,  Phytophthora foot ron
and slow deciine in black pepuer,
capsule rot (‘Achikal’y and clump
Mt in cardamom, rhizome rat in
ginger and turmeric ang fusariaf
wilts in cumin and coriander arc
serious soil borne diseases that take
a heavy toll of the €rops incurring
heavy lasses. High depree of hos:

resistance is not available in any 1!

these crops, Chemical control thougl,
1o some extent rediee the disease, j:
IS 00l enst effective in mAany cases,
Spices being cxpory oriented ey
traces of pesticide residues woyl
affect the trade. Besides, the agro-
chemicals applied are prone for
teaching due 1o heavy rainfajf.
Mahy of these dispagpg heing soil
borne, the lnr;:ntnbility of tfns
funyicides to he pathogens whic
lie jn deener [svere ol soil js
limiting factor.

In view of these factors, biocontrol
Programmes o manage these
discases have heen intensifiec/.
Biocontrol hecomes an impaitant
component of integrate disaace
management, This being -
frienely and slow in action comparec]
to agrochemicals, it js essential g
strivtly adhere to cultural practicos
that would reduce the dise; o
incidence, in order to real;: o
optimum results,
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IN SPICE CROPS
N SPICE CROPS

SPICE RESEARCH (ICAR

Leology nfbir)r_nntml.1g(rnls (RCA’G)

Biological tbryrnl agents (BCA's) are
presentin native sojls and speciaily
in the rhizosphire and rhizoplane «f
the host plants. Their Population leyel
in the soil is alse correlated 10 1he
health of the plants. It is desirable 1,
st the native isolates and coleey
the efficient ones. Since they are
bresent in [ow population, further
nugmpntntinn!hnrﬁs!ing up their
Population 10 reach a highey
stability througl artifieial applicatien
is the present strategy in hiew ontrey)
l’uten{iarin_g the efficacy nf the
biocantrol agents through Fictee b,
logical approaches is beirg tring in
various labs,

MODE OF ACTION

Trichoderma Spp-and GlineLaddivgg, -

Suppression of Pathogen p onlationg
by one or MmNy of the foil wing,
methads viz., competition, antape.
nism, antibiosis, predation ang
hy,mrparasiliml, are the roc agnjue
modes of action of these biog oo
ABents. Trichoderma and Gliocly.
tium are known 1o produce bl
voltatile and non-volatile antilingj, -
which are inhibitory 1o majority of
the target pathogens, Besicles they
also infect (he pathogen (myeo,.
paratism/hyner paratism). Triche,
dermaspp. are known to cause lysis
of host hyphae through prodiction
d  glucanases cellulases ang
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Ve enlar arbuscular mycorrhiza
(VAM)

VAM At indirectly in disease
SUPpression, VAM increases root
reseneration an consequently
inc.ease the uptake of phosphorays
Ane other Nutrien|s. Besides, !hey
deaaler the by metabolism i el
1way that the plants ri(*velop defonce
e haniam. Negative effects of VAM
i liseage sippression also have
heen teportee in SOme cases.

Flitirese e iscadomanacds

iorescens is
Fnown 1o produce 3 siclorophore
Pseudohactin thay deprives 1he
Pathouons of jpey, Bosidec, it ic alse

I'rr--frf'nmnn.‘n_t:

kniown 10 Produce antibionics like
« h?r)rirmrrwlpwr;lr' that are inhibiti ary
= pathowens Jike Pythium. Racitiys
Sotifisanethor hinenntrel Bacteriym
is alse bnown 1 preduce antibingic e
that are deleterious 1o plant
pathooeng,

NURSIRY MANAGEMENT

I ehioiormg Spov. Cliesc Lacingm vitens
vid glomus faciculatum VAM) are
qhly offective in suppressing (he
Pithogen in hlack bepper nursery,
Fhnts treated with theme were found
v be healthy ane robust and (hejr
establisment in the field was above
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90 per cent. Soil application of these
organisms eithar to nursery heds
or to the nursery mixture is simple
and cost effective. In the case of
cardaniom and ginger seed treat-
ment was found to be effective.
Glomus fasciculatum suppressed
root rot caused by P. capsici,
and nemyioges by R. similis and
M. incognita in black pepper.

PREPLANT TREATMENT

Application of biocontrol inoculum
to thve planting pit along with FYM
or compnst resulted in good field
establishment of black pepper and
the plants were robust and healthy.
Pretreatment of nursery beds with
the Liocontrol inoculum resulted in
recovery of as high as 70-93 per
cent piantable vigorous seedlings in
cardarrom,

FIELDY APPLICATION

Jiocontrol agents raised in the
carrier media can be applied to the
field specially in the case of black
pepper, cardamom and ginger. The
rate of application depends on
their inoculum load in the carrier
media. Similarly field application of
I. harzianum raised in coffee husk
has been reported to be highly
effective in checking capsule and
clump rot of cardamom, rhizome rot
in ginger and root rot in black
pepper.

/

Soil like necm/

ponsamia/mareti cakes would

amendments

further help in enhancing the
nopulation of the bincontrol agents
andd

specially of  Trichoderma

Glioclaclium.,

SOLARISATION

Soil solarisation increases the
efficecy of biocontrol agents. Soil
solarisation involves tarping the
moist ~eed beds in the field with
transparent polythene sheets and
sealing it on all the sides. This
wonld ensure build up of soil
temperature as high as 50°C. This
high temperature would kill many
of the ~oil-borne pathogens besides
suppressing weed growth. Nursery
mixture can also be solarised. Field
application of biocontrol agents or
{fortification of nursery mixture with
these were found effective in
suppression of rhizome rot of ginger
and also root rot in black pepper
nurscrios.

COMPATIBHITY OF BCA’'s WITH
AGROTHEMICALS

In penoral copper funzicides aned
some of the dithiocarbamates are

Table 1 : important diserses of spices, th»i* pathogens and potentizl bizcontrol agents

Crop Disease

Pathogen

Candidale
Rincentrol annnt

Black pepper

Slow decline

Small caidamom Capsuie rot

: Clump rot

Ginger Rhizeme rot
e .
)

Turmeric Rhizome rol

Phytophthora foot rot

Phytophthora capsici

Radopholus zimilis

Meloidogyne incognita
Fhytephthora meadii

Pythium vexas
Rhizoctonia solani

Pythium aphanidermalum
P myrictylum + Fusarium ein

F. oxysporum
f.sp. Zingiberi

R graminicolum
P aphanidermatum

Tricho derma spp.
Glos adiim spp.

Yisicular arbuscular myeorrzhia (VAM)

Flourescent psetdnmnnaris
Mansiliomyces lilacinus (VAM)

Tnchederma harrianum
Bacil:'s subtilis

Lalefsara zvaviis
Trichovderma spp.
Glios divum virons

Trechwy ferma viridae

T vi-rap

I hiwr aterm

(3. vitrns

Pyiti macanthozhoron

Ll i sted byt abhove RO A's
woine oe eflectiva,
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inhihitory 1o Trichodermag and
Gliocladiums anc also 1o VAN,
Hewever, fungicides like metalaxy!
and potassium phosphonates are
notinhibitory (o these, These can b
effectively utilised in integratel
disense managoement,

MULTIPLICATION OF
BIGCONTROL AGENTS (BCA’s)

Trichoderma and Gliocladium

Locally available Jow cost organics
can be made 50 of for their
multiplication. These two fungi can
be multiplied on sorghum see-|,
cofive husk, coir husk or saw dust,
The wet media can be taken in polv
Propyvlene bags of convenient size,
ster-lisedl and inoc ulated with BCA.
The fungi will Prow in the carrier
meclia vigorously in 10.15 days. Coir
husk supplimented with coconut
water gave gooql Browth and
Speralation. Receny studies hayis
shown that Coconut watoer sUpportacl
Bood growth an sporulation of
Trichoderma,c; lioclaclium,

Vesicular Arbuscular Mycorrhiza
(VAM)

This is a symbioic ungus that fives
on the roots and js not amenabhlo
for culturing on artificial media, The
association of VAM on black pepper,
Binger and cardamon an many of
the plantation crops has heen
established.  Gloms fasciculatum,
Gigaspora margarita and Acaulos.
Pora laevis  are some of the
VAM fungi associated with spice
CTops. At present these can be
multiplied on (he five roots of
Braminaceous hosys. Al Indian
Institute of Spices Researcly i(1ISR),
VAM is multiplicd on sor sthum roors,
For this sorghum js SOWN in sterile
soil in earthern Pots. Later the speye
inoculum can he added to the pots,
The plants can pe grown for abo
three monihs. Later the tops are
removed and roots are ¢ into bis,
The root bits along with soil hocomag
VAM inoculum. Efforts are in
PTORICSS in various [aly 10 1masg
multiply them on AXCNIC root  ylyre
and also in artifical meclia.

Initial inoculum can be obtained by
isolating the spores from the soj|
and roots through wet sieving,
Subsequently the individual <pore of

each species can he picked up and
moaltipliot] on Brassto raecthe by
cuiltures,

Scveral commercial oruanisation
are now marketing the biocontiol
products, Departiment of Biotech-
nology, Government of Inclia, Now
Dalhi. has taken tp a Mission Moge
Project in prapuhrising hiocontre)
Programmes in (he country, At
present, this Programme is jp
Ol2ralion” at ISR, Calical for the
(rmrmfnl’qnil-flr!rm'rlir:{i.w'nl":pirn
crops.

Bivcontrol definitely js , viable
Proposition in t'hm'l—:ing the soil.
hone diseases specially under Jow
diseace prossure, | io agroc homic -
these are 16 he appliced periodicaily
o maintain their Population stable
that would ensyre their suppressive
ability of (he pathogen, Howoever,
under high disease pressure specially
dusing heavy monsoon the resylig
wauld not he IMprossive. Henee,
integrating hiocontro) with
coempatible agrochemicals woulel
be a viahle Proposition in 4 long run,
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-~ Paper presented 5y the Session gn
Spices during the 102nd UPAST Annuy)
Conference in Coonoor,
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