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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 are 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 T. viride 
and T. harzianum and were sown in 811 
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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 
arlifically inoculating sterilized soils 
with P. vexans isolated from seedling 
rot affected seedlings. Fully grown 7 day 
old sporulated 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 
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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. Liq­
uid formulations of T. viride and T. 
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 

Healthy soils 
Tl - T. viride coated seeds 
T2 - T. harzianum coated 

seeds 
T3 - Uncoated seeds 

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

seeds 
T6 - Uncoated seeds 

CD at 5% 

Seed 
germination (%) 

48.05 (43.92) 
50.20 (45.12) 

51.45 (46.21) 

51.40 (45.80) 
39.10 (38.15) 

47.30 (43.08) 

NS 

Figures in parentheses are arcsine transformed values 
NS == Not significant 

Disease 
inci(lence (%) 

6.02 (7.35) 
4.47 (8.69) 

9.00 (15.66) 

1.36 (4.40) 
11.73 (15.63) 

18.06 (18,38) 

NS 
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Table 2. Incidence of seedling rot in Trichoderma treated cardamom seedlings planted in 
sick soils 

Treatment 

Tl . Seedlings raised from Tv coated seeds 
T2 - Seedlings raised from Th coated seeds 
T3 - Seedlings dipped in Tv suspension 
T4 - Seedlings dipped in Th suspension 
T5 - Tv drenched while transpl~nting 
T6 - Th drenched while transplanting 

Disease 
incidence (%) 

T7 - Tv drenched 7 days before transplanting 
T8 - Th drenched 7 days before transplanting 
T9 - Untreated control 

70.00 (57.10) 
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 (53.94) 
CD at 5% 17.10 

Figures tn 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 



88 

sick soils with T. 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. 
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