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Fennel, Foeniculum vulgare Mill, is one of the umbelliferous
medicinal plants and is subjected to infection by Sclerotinia
sclerotiorum (Lib.) de Ba:y, cansing economic losses in plant stand
and yield in Egypt. Biological control of S. sclerotiorum using algal
filtrates of Nostoc spp., Oseillatoria spp., Spirulina platensis,
Chiorella spp., Anabaena oryzae, Wollea spp., Anabaena flos-aquae
and N. humifusum as well as the commercial biocides namely; Rhizo-
N, Plant guard, Bio-ARC and Bio-Zeid were evaluated under
laboratory and greenhouse conditions. All the tested algal filtrates,
except those of Anabaena oryzae and Wollea spp., have significantly
reduced the mycelial growth of S. sclerotiorum. However, filtrates of
Nostoc spp., Oseillatoria spp. and S platensis completely inhibited
the radial growth of the fungus and significantly decreased damping-
off percentages and increased length of shoot-and roct systems, plant
fresh weight and number of branches/plant. Al the used biocides have
significantly reduced the radial growth of 5. sclerotiorum. Rhizo-N
gave the highest inhibition followed by Plant guard. The isast
inhibition of 8. selerotiorum growth was recorded by Bio-ARC and
Bio-Zeid. Rhizo-N decreased damping-off percentages and increased
the length of shoot and root systems, plant fresh weight and number of
branches/plant.
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Fennel (Foeniculum vulgare Mill} is one of the umbelliferous medicinal plants,
In Egypt, the cultivated area of fennel reached 2209 feddans during 2007, yielding
3446 tons by average of 1.5 ton / feddan (Anonymous, 2007). Fennel is chiefly used
medicinally with purgatives and to improve eyesight. Some people use fennel as an
effective diuretic. Also, it is an aromatic stimulant, a carminative stomachic and
used in improving the milk supply of a breastfeeding mother. Syrup prepared from
fennel juice was formerly used for chronic coughs (El Bardai et al., 2001). Fennel is
infected by many diseases, i.e. damping—off (Rhizoctonia solani, Pythium spp. &
S. sclerotiorum), root and crown rot (R. solani, Pythium spp., Fusarium spp.,
Botrytis cinerea & S. sclerotiorum) and stem rot (8. sclerotiorum) as reported by
Boland & Hali (1994), Hilal et al. (1998} and Saharan & Mehta (2008). Damage
resulted from Sclerotinia infection has greatly increased in the recent years.
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Several antagonistic microorganisms including fungi, bacteria and algae have
been reported to decrease the pathogenic activity of §. sclerotiorum (Boland, 1997,
Zapata et al, 1998; Aujla et af, 2004 and Sharan & Mehta, 2008). However, algal
filtrates have been recorded as active inhibitors to the in vifro fungal growth (Zacero
et al., 2006) for S. sclerotiorum. This work aims to study the effect of some biocides
and algal filtrates in the biological control of §. sclerotiorum on fennel plants.

Materials and Methods

Fungal isolates were obtained from infected roots and stems of fennel seedlings
and plants. Isolation was done on PDA plates incubated at 20°C for 7 days. In
a preliminary pathogenicity test, S. sclerotiorum isolates (Nos. 3 and 5) were found
to be virulent on fennel seedlings, thus these two isolates were chosen for the next
studies.

Algal filtrates were kindly prepared and provided by Dr. Soha S.M. Mostafa.
Microbiology Dept., Soils, Water & Environment Res. Institute, ARC, Giza, Egypt.

Algae samples were collected from lake "Manzala" and lake "Borollous” at
Northern region of the Nile Delta, Egypt. The samples were diluted with sterilized
distilled water to make 1/10 dilution/series. This first dilution was stirred for 30
minutes using a magnetic stirrer. Ten serial dilutions were then carried out with
sterilized distilled water. One ml of 107 to 10°° dilutions were poured on the surface
of the agar medium and spread with glass spatula, then incubated in inverted
position at room temperature for 3 weeks. Isolation was carried out using
a dissociating microscope and the cyanobacterial colonies were picked out using
inoculation needle for propagation, purification-and identification.

Slant agar refrigerated (5°C) cyanobacteria were exposed to light (500 LUX) for
2 days then inoculated to a liquid medium and grown to reach the logarithmic phase
of growth to each cyanobacterial strain. All cyancbacterial strains were occasionally
purified using yeast extract agar medium. The purified cyanobacterial strains were
then grown in 500 ml conical flasks containing 100m) sterilized BG11 medium
{MgS0,. 7 B;0, K, HPO,. 3H,0, CaCl,. 2H;0, Na; CO;, citric acid} and incubated
under illumination (3000 LUX) at temp. 28-32°C. Two weeks later, the developed
cyanobacterial growth was fiitered under aseptic conditions to obtain culture
filtrates. '

Effect of some algal filtrates on mycelial growth of S. sclerotiorum:

The crude filtrate of each alga, prepared as mentioned before, was individually
mixed with PDA medium, at the rate of 1ml/9mi media (at 45°C) and poured in
plates (Biondi et al., 2006). Plate centres were inoculated with S. sclerotiorum and
incubated at 20°C for 5 days. Algal filtrate—free PDA plates were used as control.
The average radial growths were recorded when one plate was covered with fungal

growth,

Effect of some biocides on mycelial growth of S. sclerotiorum:
Biocides (Table 1) were mixed with PDA medium (at 45°C). The plates centre

were inoculated with S. sclerotiorum discs (5-mm-diam.) of PDA culture and
r

.
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incubated at 20°C for 5 days. Biocides-free plates served as control. Average radial
growth was recorded when one plate was covered with the fungal growth.

" Effect of seed soaking in some algal filtrates on damping—cff of fennel:

Apparently healthy seeds of fennel were soaked for one hour, in each filtrate of
some algae (Table 1). The two isolates of S. sclerotiorum were grown on potato
dextrose medium for 15 days at 20°C and macerated in the blender for 1 minute.
Seeds were sown in soil infested with S. sclerotiorum isclates (30ml of fungal
inoculum/ kg soil at the rate of 90 ml/pot), dispensed in plastic pots (20 cm in diam.)
at the rate of 7 seeds/ pot. Seeds soaked in water served as control check. Four
replicates were used for each treatment. Percentages of pre— and post-emergence
damping—off were recorded after 15 and 45 days of sowing, respectively. Survival
plants were also counted, 60 days after sowing. The average length of shoot and root
system, fresh weight and number of branches were also recorded.

Table 1. Biocides used as bioagents againsf S. sclerotiorum

: Dose
Biocide Producer . .
Bioagent/(density/ml) Per Per

(Trade name) naine | medium| kg seed
Rhizo - N Bacillus subtilis , 3x10” cfu/ml 40g| 40p
Bio- ARC I-Nasr Co B. megaterium, 2.5x10" cfu/ml 25g| 25g |
Bio-Zeid B | Trichoderma album , 3x10’ cfu /ml 25g 25g |
Plant gaurd T. harzignum , 3x10" cfu /ml | 40mi| 4.0ml

Effect of soil treatment with some algal filtrates on damping—off of fennel:

Crude algal filtrates were individually added to the so0il infested with
S. sclerotiorum isolates (30ml/kg soil) at the rate of 90 ml/pot (20-cm-diam.). Seeds
of fennel were sown at the rate of 7 seeds / pot. Soil freated with water only was
served as control. Four replicates were used for each treatment. Percentages of pre—
and post—emergence damping—off were recorded as previously mentioned. Survival
plants after 60 days of sowing were counted. Length of shoot and root system, fresh
weight and number of branches were recorded.

Effect of seeds treaiment with some biocides on damping—off of fennel:

Healthy-looking seeds of fennel were treated with biocides (Table 2). The seeds
were sowil in pots (20-cm-diam.) by mean of 7 seeds/pot. Soil of each pot, however,
was previously infested with S. sclerotiorum isolates (30 ml/kg soil). Seeds treated
with water oniy served as control treatment. Four replicates were used for each
treatment. Percentages of pre—, and post—emergence damping—off were recorded as
previously mentioned. Survival plants were counted. Length of shoot- and root—
system, fresh weight and number of branches / plant were recorded.

Statistical analysis: _
Data were analysed in a complete randomized block design according to Gomez

and Gomez (1984).
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Results

Effect of some algal filtrates on mycelial

All the tested algal filtrates, except Anabaena oryzae and Wollea spp., have
significantly reduced the mycelial growth of 8. sclerotiorum as compared with the
control check (Table 2). Algae filtrates of Nostoc spp., Oseillatoria spp. and
Spirulina plantensis completely inhibited the mycelial growth of the fungal isolates

growth of 8. sclerotiorum:

followed by Chlorella spp. On the other hand, Anabaena oryzae and Wollea spp. did

not irthibit the fungal growth at ail.

Table 2. Effect of some algal filtrates on mycelial growth of S. sclerotiorum

Radial growth (cm) of S. sclerotiorum
l Tested algae Isolaﬁ: No. 3( ) Isolate No. 5
Nostoc spp. 0.0* 0.0
“Chlorella spp. 35 3.5
Oseillatoria spp. 0.0 0.0
Spirulina platensis 0.0 0.0
Anabaena oryzae 9.0 9.0
Anabaena flos-aquae 4.5 9.0
Wollea spp. 9.0 7.7
Nostoc humifusum 0.0 39
Control (Algae filtrate-free medium) 9.0 9.0
1.8.D. at 0.05 0.3 0.3

* Each figure represents the average of 4

replicated plates.

Effect of some biocides on mycelial growth of S. sclerotiorum:
Data presented in Table {3) show that all the tested biocides have significantly

reduced the radia! growth of S. selerotiorum. Rhizo-N gave the highest inhibition

(0.5 cm), in case of isolate No. 3 followed by Plant guard. On the other hand, the
least inhibition of the fungal growth was recorded on Bio-ARC (3.3 cm) and
Bio-Zeid (4.3 cm) treatments in soil infested with isolate No. 3.

Table 3, Effect of some biocides on mycelial growth of 8. sclerotiorum

Radial growth {cm) of
Tested biocide rI::fn‘:r]n S. sclerotiorum
Isolate No.3 | Iselate No.5
Rhizo - N 40¢g 0.5* 0.6
Bio-ARC 258 3.3 3.5
Bio-Zeid 23g 43 435
Plant gaurd 4.0 ml 2.9 2.5
Control (biocide-free medium) 0 2.0 9.0
L.8.D. at0.05 0.3 0.4

* Average of 4 replicated plates.
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Effect of soaking seeds in some algal filtrates on damping-off of fennel seedlings,
grown in soil infested with S. sclerotiorum:

Data in Table (4) indicate that the tested algae significantly reduced pre-and
post-emergence damping-off of fennel compared with the control check. Spirulina
plantensis gave the highest survivals (77.5%) in soil infested with isolate No. 3.
On the other hand, the least effect was recorded with Chlorella spp. treatment
{60.7%) in soil infested with isolate No. 3.

Table 4. Effect of soaking seeds in some aigal filtrates on pre- and post-
emergence damping-off of fennel seedlings, grown in infested soil

S. sclerotiorum isolates
Isolate No. 3 Isolate No. 5
Tested algae Pre- Post- , Pre- Post- ]
Survival Survival
emergence |emergence %) emergence emagmw %)
(%) 8 &y, | (%9

Nostac spp. 12.2* 142 | 73.6 12.0 15.0 73.0
Spirulina platensis 10.3 122 77.5 10.9 13.5 75.6
Oseillatoria spp. 110 154 73.6 121 161 | 718
Chiorella spp. 15.3 24.0 60.7 16.0 254 58.6
Control (algae-free) | 213 65.1 13.6 245 66.0 9.5
Contro| (fungus-free] 0.0 0.0 100.0 0.0 0.0 [100.0
L.S.D. at 0.05 04 0.5 0.6 0.3 0.6 0.7

* Average of 4 replicates.

Effect of soaking fennel seeds in algal filtrates on length of shoot and root systems,
fresh weight and number of branches of fennel plants, grown in soil infested with
S. sclerotiorum:

Data in Table (5) show that the tested algae filtrates have significantly increased
the length of shoots and roots systems, fresh weight and number of branches per
plant as compared with the control check. Filtrate of S, plantensis gave the highest
increases in shoot system (103.1 ¢m), root systemn (41.4cm) and fresh weight (72.3g)
in soil infested with isolate No. 3. On the other hand, Chlorella spp. gave the lowest
increases in shoot system (93.2 cm), root system (37.6 cm) and fresh weight (59.3 g)
in soil infested with isolate No. 3.

Effect of soil treated with some algal filtrates on damping-off of fennel seedlings,
grown in soil infested with S. sclerotiorum: '

All algal filirates tested significantly reduced pre- and post-emergence damping-
off of fennel compared with the contro] (Table 6). Algae filirate of §. platensis,
however, gave the highest increase in healthy survivals (80.5%) in soil infested with
isolate No. 3. On the other hand, Chiorella spp. gave the lowest increase (72.5%) in
soil infesied with isolate No. 5.
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Table 5. Effect of soaking seeds in algal filtrates on length of shoot and root
systems, fresh weight and number of branches of fennel plants, grown
in infested soil

S. sclerotiorum isolates
Isolate No.3 : Isolate No.5
Tested algae Length (cm) Fresh Nao. Length {cm) Fresh No.
weight |branches weight |branches
ShOOl root gfplant fglﬂ.l‘lt shoot | root gglant fplant
Nastoc spp. 97.8%] 40.0 | 703 16 952 13951 69.0 14
Spirulina platensis 103.1 | 414 ] 723 16 §101.5]| 423§ 70.2 15
Oseillatoria spp. 96.2 | 405 | 68.8 13 943 |1 398 | 670 14
Chlorella spp. 932 | 376 | 593 11 j915) 382} 572 13
Control (algae-free} 23.0 | 65 ) 172 5 2051 7.2 202 6
Control (fungus-free) | 101.0 | 41.0 } 70.3 16 1100.0] 403 | 702 16
L.S.D. at 0.05 30 | 25 | 21 2.2 29 | 3.0 2.7 0.3
*Average of 4 replicates, '

Table 6. Effect of soil treated with some aigal filtrates on damping-off of fennel
seedlings, grown it infested soil
S. sclerotiorum isolates

Isolate Ne.3 Isolate No.5
Tested algae Pre- Post- Survival Pre- Post- Survival
emergence| emergence; (%) emergence emergence (%)
(%) (%) (%) (%)

Nostoc spp. 8.7 10.3 81.0 8.3 11.2 80.5
Spirulina platensis 7.2 123 - | 805 8.0 10.1 8i.8
Oseillatoria spp. 9.9 10.1 80.0 10.1 11.6 78.3
Chlorella spp. 12.3 16.9 70.8 13.5 15.0 71.5
Control (algae-free) 213 63.0 15.7 28.5 60.3 11.2
Control (fungus-free) 0.0 0.0 100.0 0.0 0.0 100.0
L.S.D. at 0.05 0.3 0.5 0.7 0.4 0.5 0.8

* Average of 4 replicates.

Effect of soil treated with algal filtrates on length of shoot and root system, fresh
weight and number of branches of fennel plants, grown in soil infested with
S. sclerotiorum:

Data presented in Table (7) show that all algal filtrates tested significantly
increased length of shoot-and root-systems, fresh weight and number of branches of
fennel plants as it compared with the control. S. platensis gave the highest increases
in shoot system (1053 cm), root system (45.3 cm) and fresh weight (73.1g) in soil
infested with isolate No.3. On the other hand, Chiorella spp. gave the lowest
increases in shoot system (94.3 cm), root system {40.0 cm) and fresh weigh (58.3 g)
in soil mfested thh isolate No.5.
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Table 7. Effect of soil treated with algal filtrates on length of shoot and root
systems, fresh weight and number of branches of feanel plants, grown
in infested soil

S. sclerotiorum isolates
Isolate No.3 Isolate No.5
Tested algae Length (cm) | Fresh | No. | Length(cm) | Fresh | No.
weight |branches weight |branches
shoot | root g/plant | /plant shoot | root olant | /plant

Nostoc spp. 100.2%| 440 | 71.0 16 | 102.5) 432 [ 70.0 15
Spirulina platensis 1053 1 453 [ 73.1 | 15 103.8} 438 | 713 14
Oseillatoria spp. 973 | 426 | 69.1 13 96.2 | 43.0 | 683 14
Chiorella spp. 9.0 | 41.0 | 605 11 94.3 | 40.0 | 583 13
Contro!l {algae-free) | 23.0 | 100 | 168 5 213 | 81 | 206 6
Control (fungus-free) | 103.2 | 45.0 | 72.3 16 1040; 442§ 71.2 16
L.8.D. at 0.05 2.6 1.7 1.2 1.3 0.7 | 21 1.9 2.0

* Average of 4 replicates.

VIL Effect of seeds treated with some biocides on damping-off of fennel seedlings,
grown in soil infested with 8. sclerotiorum;

Data presented in Table (8) demonstrate that all the biocides tested have
significantly lowered pre- and post-emergence damping-off percentages than the
control and increased survivals compared with that of control treatment. Rhizo-N
gave the highest survivals (79.7%) in soil infested with jsolate No.3. On the other
hand, the least effect was recorded for Bio-Zeid treatment (62.7%) in soil infested
with isolate No.5. :

Table 8. Effect of seeds treated with some biocides on damping-off of fennel
seedlings, grown in infested soil

S. sclerotiorum isolates
Isolate No.3 Isolate No.5
Treatment Rate/k‘g Pre- Post- | Surviva | Pre- Post- 1 Survival
Seed * [ emergence | emergence (%) |cmereencel emergence] o
% | (%) O o | om |

Rhizo-N 40¢g 9.3%+ 11.0 79.7 10.8 12.1 77.1
Bic-ARC 25g 12.0 13.9 74.1 12.9 15.8 71.3
Bio-Zeid 258 16.5 17.6 65.9 17.0 20.3 62.7
Plant guard 4.0 ml 12.0 14.8 73.2 14.8 16.3 68.9
Control
(biocide-free) 0.0 21.3 63.1 15.6 238 653 . 109
Control
(fungus-free) 0.0 0.0 0.0 100 0.0 0.0 100
L.S.D. at 0.05 1.3 1.2 1.6 1.5 1.7 1.6

* According to Youssef (2008).
** Average of 4 replicates.
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VIIL.  Effect of fennel seeds dressing with some biocides on length of shoot and root
systems, fresh weight and number of branches of plants, grown in soil
infested with S. sclerotiorum:

All tested treatments (Table 9) have significantly increased length of shoot- and
root systems, fresh weight and number of branches per plant as it compared with
control. Rhizo-N gave the highest increases in shoot system (100.0 ¢m), root system
(43.2 cm) and fresh weight (68.5 g) in soil infested with isolate (No.3). On the other
hand, Bio-Zeid gave the lowest increases in shoot system (90.8 cm), root system
{35.3 cm) and fresh weight (53.2 g} in soil infested with isolate (No.5).

Table 9. Effect of fennel seeds treated with some biocides on shoot and root
systems, fresh weight and number of branches of plants, grown in
infested soil .

S. sclerotiorum isolate
Rate Isolate No.3 Isolate No.5
Treatment Conc./ Lengﬂ; (em) | Fresh | Number Lcngthf'(cm) Fresh | Number
kg seed o weight; of & weight| of
{g/ [branches (g/ |branches
Shoot | Root plant) | fplant Shoot] Reot plant) | fplant
Rhizo- N 40g }100.0*1432 | 68.5 15 99.8 | 42.0 | 67.0 15
Bio-ARC 25g | 983 | 413 ] 66.3 15 96,21 40.5 | 64.5 14
Bio-Zeid 25g | 913 [37.2] 574 12 9081 353 | 532 11
Plant geard 40mll 953 | 408 | 63.2 14 95.3) 408 | 63.2 14
Control
(biocide-free seeds) 00 [ 235|651 172 5 2034 7.2 | 20.6 6
Control
(fungus free) 00 ;103.0)441 ] 698 16 {10231 442 | T70.3 16
LSD.at0.05 - 23 21 2.0 19 091 22 2.5 21

* Average of 4 replicates,

Discussion

Testing the inhibitory activities of algal filtrates on mycelial growth of
S. sclerotiorum demonstrated that Spirulina plantensis filtrate was the most effective
antifungal agent against S. sclerotiorum. This activity might point to the ability of
the algae to produce bioactive secondary compounds, secreted into the surrounding
medium. These bioactive substances seem to hinder growth of the isolates of the
tested fungus. S. plantensis, like the other cyanophytes Nostoc spp., Nodularia spp.
and Anabaena spp. has the ability to produce a variety of lethal toxins (Surakka
et al., 2000). These results are in harmony with Caccamese et al. {1981) who
reported that cyanobacteria are probably best known for production of toxins by
certain species that live in both fresh and salt water. Moreover, Moore and Entzeroth
{1988) found that filtrate of S. plantensis resulted in growth inhibition of the tested
microorganisms. These findings coincided with the current data, which revealed that
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Spirulina culture filtrate had the greatest antifungal effect. Calvo (2007) found that
a natural sulphated polysaccharide, caicium spirulin produced by S platensis, had an
antifungal effect against S. sclerofiorum. Also, the present data pointed out the
ability of Nostoc spp. to produce secondary compounds, which possessed an
inhibitory effect on the fungal growth. These findings concur with Moore er al.,
(1989) who reported that Nosfoc spp. is already well documented as possessing
commonly antifungal activity. The marked effectiveness of filtrate of Nostoc spp.
may be due to its antifungal substances. Surakka ef af. (2000) reported that Nostoc
spp. was highly cytotoxic to fungal cells. Burja er al. (2001) mentioned that
N. commune produces cryptophycin, nostophycin, nostocylamide, nostocyclin,
nostsdione and diterpenoid. Also, Zaccro ef al. (2006) found that the growth of
S. scerotiorum was inhibited by extraceliular products of Nostec spp. The present
results point to a strong effect of culture filtrate of Oseiflatoria spp. against the
tested 1solates. These results are in agreement with those reported by Moore and
Entzeroth (1988) who found that Oscillatoria, a member of cyanobacteria is capable
of preducing lethal toxins oscillapeptin and oscillamide. El-Gamal (2006) mentioned
that culture filtrate of S. maxima and O. agrdhii caused complete inhibition to
S. sclerotiorum growth, On the other hand, the antifungal activity of Chlorella spp.
might be due to active substances, which lead to selective inhibition of the isolates
tested. These results are in harmony with those reported by Pratt er al. (1994) who
demonstrated that chorellin, a mixture of fatty acids with antifungal activity
accumulated in the culture filtrate of Chlorella spp.

Greenhouse experiments revealed that reduction in pre-and-post emergence
damping—off caused by S. sclerotiorum occurred when fennel seeds were either
scaked in culture filtrate or directly sown in soil drenched with filtrates of
S. platensis, Nostoc spp., Oseillatoria spp. and Chiorella spp. These results are
somewhat similar to those obtained by Biondi et af. (2006} who mentioned that
adding culture filtrate of Nostoc strain to soil resulted in complete inhibition to
S. sclertotiorum the known ability of Nostoc strain to produce cryptophycins, that
has a wide spectrum as antifungal substance and the potency of its filtrates found in
our experiments. The effectiveness of soaking seed in algae filtrates might be due to
the seed absorption of active substances into seeding tissues, which prevented the
infection and disease development .As for soil treatment, Biondi er al. (2006) stated
that the efficacy of irrigated soil with culture filtrates may be due to the capability of
antifungal like substances to penetrate into the fungal cell, consequently causing
alterations in fungal metabolism. Cyanobacteria have a promotive effect on the
growth of plant. These results concur with Gupta and Lata (1964) who found that
cyanobacteria accelerated seed germination and promoted seeding growth.

Furthermore, antifungal activity of four bioproducts were evaluated against
mycelial growth of S. sclerotiorum isolates. Maximum reduction in mycelial growth
of the fungal isolates was achieved by using Rhizo-N followed by Plant guard.
Bacillus sp. Which is known to produce bacillomycin and fengycin (Koumnoutsi
et al., 2004). As for the genus Trichoderma, Chet (1984} stated that it has
a substantial ability to suppress a wide range of plant pathogenic fungi by various
mechanisms including the production of cell-wall degrading enzymes. Several
possible mechanisms have been suggested fto be involved in Trichoderma’s
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antagonism such as (a) production of volatile or nonvolatile antibiotics by the fungus
(Baker and Griffin, 1995}, (b) space-or nutrient-carbon, nifrogen, iron limiting
factors that compete with the host (Sivan and Chet, 1989) and (c) direct
mycoparasitism, where by the host-fungus cell wall is degraded by the lytic enzymes -
secreted by Trichoderma (Zapata et al., 1998). The obtained findings are also in
agreement with those of Gzaczyk ef al. (2002) and Aujla et al. (2004). While,
Rhizo-N, Plant guard and Bio-ARC reduced seedlings damping—off caused by
S. sclerotiorum isolates under greenhouse conditions. These findings are in harmony
with those obtained by Boland {1997), Gzaczyk et al. (2002) and Handoro et al,
(2003) who found that Trichoderma album and Trichoderma viride reduced the
disease intensity of white rot of pea caused by S. sclerotiorum when applied as seed
or soil treatment.
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