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Abstract

Trichoderma viride and T harzianum were evaluated as seed dressing
prior to sowing of seeds and as soil application in nursery beds at the
time of transplanting cardamom (Elettaria cardamomum) seedlings for
the control of seedling rot or damping off caused by Pythium vexans.
Coating of seeds with Trichoderma spp. did not alter the percentage
of germination but reduced the percentage of damping off in sick soil.
~ Soil drenching of Trichoderma spp. mascerates 1 week prior to
" transplanting of seedlings in sick soils was effective in reducing
seedling mortality compared to Trichoderma application after trans-

planting or as seedling dip.
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Introduction

Damping off or seedling rot disease
caused by Pythium vexans de Bary is
commonly observed in cardamom
(Elettaria cardamomum Maton) nurser-
ies in Kerala and Karnataka. Raising
seedlings in formalin fumigated nursery
beds (Pattanshetty et al. 1974) and
using fungicides such as Emisan and
Mancozeb (Thomas et al. 1988) were
reported to be effective in controlling
the disease. As disease management
strategies arec focussed on biocontrol
agents in recent years, the efficacy of
antagonistic fungi namely, Trichoderma

spp. was evaluated for the control of
nusery rot disease and raising of healthy
seedlings of cardamom.

Materials and methods

The experiment was conducted in pot
cultures under greenhouse conditions at
Myladumpara (Kerala, India) in two
phases. In the first phase, the effective-
ness of Trichoderma spp. as a seed
dressing agent was tested to study its
efficacy in improving seed germination
and preventing seedling rot incidence.
Seeds of vazhukka variety were coated
with sporulated suspension of 7. viride
and T. harzianum and were sown in 8"
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x 12" size earthernware pots containing
sterilized soil and Pythium sick soil. The
control consisted of uncoated seeds
sown in healthy and sick soils. For
coating the seeds, T. viride and T.
harzianum suspensions were prepared
by mascerating fully sporulated 5 day
old PDA cultures (1 plate culture per 10
ml water) and soaking the seeds in it
overnight. Later the seeds were air
dried and sown. Sick soil was made by
artifically inoculating sterilized soils
with P. vexans isolated from seedling
rot affected seedlings. Fully grown 7 day
old sperulated cultures of P. vexans
were used for soil inoculation at the rate
of 2 plates per 5 kg of soil per pot. The
PDA cultures were mascerated in water
and the suspension was mixed with soil.
The pots were kept moist and after 14
days, the healthy and Trichoderma
coated seeds were sown in these pots
(Table 1).

In the second phase of the experiment,
Trichoderma in suspension form was
tested on seedlings at the time of
transplanting. Healthy and Pythium

ﬁ
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sick soils in pots were prepared as
described earlier and the pots were kept
ready for transplanting. Pots containing
sterile soils were inoculated with P.
vexans 14 days prior to transplanting so
that the pathogen could establish. Lig-
uid formulations of 7. viride and 7.
harzianum were prepared as described
earlier. Disease free healthy seedlings
obtained from Trichoderma coated and
uncoated seeds sown in healthy soils in
the first phase were used as the plant-
ing material in the second phase. The
seedlings were of 3 to 4 leaf stage and
about 3 months old. The experiment
was laid out in pot cultures in a RBD
with nine treatments (Table 2).

Three methods of Trichoderma applica-
tion were followed at the time of
transplanting. These were : seedling dip
in Trichoderma suspension at the time
of planting, drenching the suspension 1
week before planting in sick soils, and
drenching the suspension 1 week after
transplanting. Untreated seedlings
planted in sick soil served as control.
The inoculated seedlings were main-

Table 1. Effect of Trichoderma coating on seed germination and seedling rot incidence in

cardamom in healthy and sick soils

Treatment

Seed
germination (%)

Disease
incidence (%)

Healthy soils

T1 - T\ viride coated seeds

T2 - T\ harzianum coated
seeds

T3 - Uncoated seeds

Sick soils
T4 - T. viride coated seeds
T5 - T. harzianum coated

geeds
T6 - Uqcaated seeds
C D at 5% NS

48.05 (43.92)
50.20 (45.12)

51.45 (46.21)

51.40 (45.80)
39.10 (38.15)

47.30 (43.08)

6.02 (7.35)
447 (8.69)

9.00 (15.66)

1.36 (4.40)
11.73 (15.63)

18.06 (18.38)
NS

Figures in parentheses are arcsine transformed values

NS = Not significant
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Table 2. Incidence of seedling rot in Trichoderma treated cardamom seedlings planted in

sick soils

- Treatment

Disease
incidence (%)

T1 - Seedlings raised from Tv coated seeds
T2 - Seedlings raised from Th coated sceds

T3 - Seedlings dipped in Tv suspension
T4 - Seedlings dipped in Th suspension
T5H - Tv drenched while transplanting
T6 - Th drenched while transplanting

T7 - Tv drenched 7 days before transplanting
T8 - Th drenched 7 days before transplanting

T9 - Untreated control
CD at 5%

70.00 (67.10)
40.00 (38.95)
66.88 (55.28)
44.00 (40.86)
35.00 (36.06)
50.00 (45.00)
8.30 (12.02)
5.00 (6.64)
65.00 (63.94)
17.10

Figures in parentheses are arcsine transformed values
Tv = Trichoderma viride ; Th = Trichoderma harzianum

tained in pots in the greenhouse and
observations on disease incidence were
recorded.

Results and discussion

Seed dressing with Trichoderma spp.
did not alter the percentage of seed
germination in healthy or in sick soils.
Uncoated seeds sown in healthy and
sick soils had higher disease incidence
while Trichoderma coated seeds sown
in healthy and sick soils had lesser
percentage of disease incidence. How-
ever, this was statistically not signifi-
cant (Table 1).

In the second experiment, where all the
healthy seedlings were planted in sick
soils, the effect of Trichoderma spp. on
disease control varied in different treat-
ments. In T1 and T2 where the trans-
planted seedlings were raised from
Trichoderma coated seeds, there was a
high disease incidence when planted in
sick soil. The seedlings failed to survive
in sick soils although they received
Trichoderma 3 to 4 months before (at
the seed stage) indicating that seed
dressing does not give protection at a

later stage. In treatments T3 and T4
where seedling dip in Trichoderma
suspension was done at the time of
transplanting, there was no reduction in
disease incidence. Significant reduction
in disease incidence- was noticed in
treatments T7 and T8 where Trichode-
rma was applied in sick soil 1 week
before transplanting the seedlings. In
these two cases, since application was
done 1 week prior to planting of seed-
lings, Trichoderma would have had

- adequate time for multiplication and

antagonism in the soil against Pythium
resulting in lesser incidence of the
disease in seedlings planted in these
pots. In all other cases, the period for
Trichoderma  multiplication and its
establishment in the soil was too short
before initiation of infection by the
already established Pythium in the soil.

Seed treatment with antagonists has
been reported as an effective method for
protection of young seedlings against
soil pathogens (Mukhopadhyay et al.
1992). In our experiments, seed coating
was only partially helpful in reducing
the disease incidence. Pretreatment of
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sick soils with 7. harzianum has been
reported to the advantageous in offering
better protection to various crops
(Ordentlich & Chet 1989). Greff &
Duinevel (1992) have stressed the need
for application of bioagents sufficiently
“in advance in sick soils prior to planting
“of tulips for controlling Pythium root
' rot. The quantity of inoculum of the
antagonist to multiply and establish in
the rhizosphere and its competancy to
suppress the pathogen seem to contrib-
ute to the extent of protection from
pathogens. Our results show that if
Trichoderma spp. is applied in soil
before the establishement of the patho-
gen, seedling rot incidence in cardamom
nurseries can be greatly reduced. A
better package would probably be seed
coating with Trichoderma followed by
repeated soil application of Trichode-
rma  before initiation of infection.
However, further studies are required
to quantify the population levels and
duration of antagonists in sick soils for
ideal crop protection.

Bhai & Thomas
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Sclerotinm vot - a minor disease of vanilla (Fanilla planifoliac Andrews)

JOSEPH THOMAS & R SUSEELA BHAL
Indian Cardamom Research Instituie
31?—‘-“*‘--—‘**.%—;’ i

Auilasgnady £.00 083 2330 Ji"!ti:.é}i??f{ AT,

Yo iyl g
S ddiddc LRGid:

Abstract
During a survey in wvanilla (Vanilla planifolia)  growing  tracts of
S : :
| Moovattupuzha in Ernakulam Distriot (Kerala, Indiay a new tvpe of bean
rot affecting vaniila beans was observed, The discase was charactertzed by
rotting of bean bunches and subsequent developraeni ol tuck Tungal mat
over the bean surface. The causal organism was identified as Sclerotivm
rolfsi, the fungus was brought into pure culiwre and its pathogenicity
proved
Wey words: anthracnose, Scleronium vol. Sclerotium roffsit, Vanilla, Fonlla
L { : plapifolia.
: o
f : —Introduction

Natural vanillin 15 one of the world’s most favoured spices, and is extracted from the
eured fruits or beans of Vanilla planifolia Andrews. Vanilla is a perennial fleshy climbing

brehid cultivated in several tropical countries. Vanilla is susceptible fo a number of

fungal diseases such as root rot and wilts cansed by Fusarium spp.. antheacnose by

Calospora sp., leaf spot caused by Colferorrichm spp. (Purseglove er al. 1981) and a

i4
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f W viral {Immaca{ Pearson er of 1991 which cause considerable damage to iim beanyg or

) the wht}i@ niant ;’ﬁsu!ﬁng i heavy crop losses,
A survey was conducied during the south west monsoon season of 1999 in some of the

vanills growing areas near Moovattupuzhia of Brnakulam District (Kerala, India) o study

i S —

advanced tow, mis the stalk regions. The infected bunch was covered with a thick white

4

mfected beans showed rotting svmptoms with deep sunken wound like areas. which

£

ppeared reddish brown in colowr, Some of the beans were completely roften. Running

iheeads of fungal mat were also seen on the leaves and beans and rarely on stem also.

fiua:h plant parts also showed reddish brown sunken lesions.

;E‘fifx}}“{éﬁ'ﬁl}‘ strdies : :
i : ek

f he mﬁ:cigﬁ beans ware hmuf;f}af to the laboratory and after suiface sterilization, pottions

i
i

mu. plated in Pi)i‘l!(} Dextrose Agar ’»Ie{imm The ﬁmgal growih on E}m infected

§ a . -
|
specimens was also plated in PD; A for isolation o{ the fungus in pure culture. In both
|
i

vases @ pure white-soloted fingal grc;wth wits obtamcd which was very similar o the

i
t 5 * .
athery white fungal stmtui obscrved on ihe mfecied b:;am i mg field. Within 5 10 7

{
x:im s, small creamy whiie bbiﬂﬁilc‘ii tormations were noticed at the marg;m of the colony.
i

On further incubation, creamy mute sciawua increased in size md changed its color to

§

} ;
§ ght brown and later 1o chogolate brown. The sclerotia measured 1-3 mm in diameter.
t‘

“ék:m than 100-125 sclerotia were formed in a single PDA plate culfure,

the oeeurrence of various: diseases on vanilla. Iﬁ)ur‘ing the survey, a new ﬁ‘;;i: of discase

i ffmnw !;i;e,; baam was fioticed imm Ramammtga?mn The di%ua%e wpmr; d as mmng of

feathery mycelial mat of fhie fungus especially on the distal portions of the beans, The

4 fow or all the beans in a bunch. The rotting was initiated from the bean tips and




Path aga%;zici{;* studies
I"‘aliwge?ticify of the fungus was tesfed ;‘m. healthy beans using both the sclerotia and
myc.-a}iaé bill's of the fungus obfained n the culiure ﬁ'zcciizrz. 'I"_hre( sclevotia and 3 mm size
culture d;%s of myeelium were inoculated separately to healthy beans. leaves and stems.

The inoculated portions were kept moist by keeping a wet cotton pad. and covered with a

;)eig'th@é bag an;i ins;.u.ba;é&;zt 018 L '1”!3;&56 to four s:‘%.a}'::; after inoculation, ﬁmgzﬂ
orowth %’??earéd on the beans and within 10 davs the s}'ﬁlgiimm G‘%‘ﬁ@rﬁfi‘-{i in. the field
'deviﬂ'(););d, The svmptoms (}hs;ﬁ:rvéé mclude development of roften patches with smk}a;{
surface Eaz%as; and these extended to the W’h{)iﬂwiﬁfﬁﬁfﬂf area. The f@mmii{m of sclerotia
were @ﬁ;%m-e.a in later stavgs as rofting extended fo other portions in inoculated boans,
ﬁl‘ultféreé characterisiics {!If't-{i' ‘irimf?ﬁmiiwz

- irr culfure media fhe colonies were fast growing, reaching about 9-¢m diam. within 3 days

£

affer incubation at 23°C. The mycelium was white and thick with many hyphal strands

arising dlong the sides of the cultuic flasks or petriplates. Sclerotia were formed

superficially-and these Wwere produced near the margin of the colony. The sclerotia were

. globose, smooth and found sufficient to initiate infection as shown by the pathogenicity

i (iﬁ“’mzi}lu & Rimbrough, Svn. Cordicium f‘ft}{f%’;stf?’ (curzi) (Pomsch e af .1980). It is an
impcrm:ﬁ plant pathogenic state of Athelia species. It belongs to Deuteromycetes of
érd%cr_St:efile Mycelia (Ainsworth e af. 1973).

5 rofszz Sace. a rsaii botne pathogen causes blight and root and stem rot in tropical and
Subtfqpi}:ai countries on more than 5530 species of pii.am;s ;';z; about 100 dicotyledonous

families comprising mostly compositac and leguminosae (Avcock 1966), Tt thrives well

.






S A B SR R B

Rﬁlermces
: f
Am&wm!i; (; £ Fredinio ko nmmw = mmi 5. ‘mssmm %9‘?“% i‘he Fungi - An
i Ady *mcd Tu&hfw Aol VB, Academic }%mm eC

ai A}'ct;‘:ck R 1966 Stem rot and other diseases caused by Sclerotiunt rolfsfi, N.C Agric,
I Espt.Sta, Tech. Buﬁ 174(1).
I}mmi h K I Gams W & Traute-Heidi Anderson 1980 € ompmdimn of Soil Fungt
Vol.1. Academic Press London.

-

— _- Hm f.,jtii sing 1995 selel otium rot infection on Yanilla fragrans and iis control.
18 Mot g
o %ubimpmi«« ;:xisz Rt‘wiﬁdl C‘mnﬂmmcatzcsm (Chm; J4(1)

"N.a-xr,!wi C& "»ies;en XI R. 198% i}meam of Crop 1’&31% of &miﬂs Kerala Amwimrﬂ
University, ¥ diamkkma, Trichur, Kerala.

_‘Peal son M N Tackson GV 1, Zs.tt er I \& & Frison B A 1991 F *\()mPﬁR Technical
Guidelines for the safe movement of Vanilia Crerinplasin. Edited by MUN,
%’a?éll%f*n GVH }m,ks:;sm M& fmlel &} A Frison . '

?izmgkm d \‘& Brown E G, Green C L and R{}bbms ‘s R ? 198i Spices Volume 2
| ? i cmaman Scientific and i‘ﬁ:ehmoai Tm{ncﬁ c; uh‘uu, ‘amm (’é ds )G \‘mgim

i
i
i
{
§




