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ABSTRACT

Fungal phytopathogens are among the biotic factors that cause serious losses to agricultural crops. The present
investigation was aimed at determining the antagonistic effects of three isolates of Trichoderma viride as well as
two fungicides against Sclerotium rolfsii causal agent of southern blight of tomato. Also, the efficacy of biocontrol
of T. viride on the pathogenicity of Sclerotium rolfsii on tomato plant was compared with the influence of chemical
control using fungicide (mancozeb) in this study. Serile soil sample treated under different conditions were packed
inside thirty polyethylene pots and two tomato (Lycopersicon esculentum) seedlings were planted on them. This
experimental set up was carried out in a completely randomized design with three replications. Plant height and
plant leaves were recorded at interval of ten days for thirty days of growth while fresh weight of plant and root, dry
weight of the plant were recorded after thirty days of growth. The antagonistic activities of the three isolates of T.
viride were more pronounced at 37°C and pH 4. Trichoderma viride obtained from ginger soil proved very effective
in controlling the growth of S, rolfsii but combination of T. viride and mancozeb could be detrimental to tomato
plant.
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INTRODUCTION

Tomato has been on cultivated globally for its Hiedruits, special nutritive value and protectiveoperties
(Hadizadelet al., 2009). It is the world’s largest vegetable cafigr potato and it tops the list of canned vegeta
(Omara, 2010). Tomatoes have been adversely affdntea lot of pests including microorganishtowell et al.,
2003). The conditions suitable for growth and depeient of the crop are also favourable for the lquic
development, proliferation and spread of dise&skerotium rolfsii is a soil borne phytopathogenic fungus that
causes diseases of most agricultural c(jesizia and Saleem, 2005; Kokatal., 2007; Mauryaet al., 2010). It is
the most serious cause of stem rot resulting imifsignt yield loss of tomato (Rakkt al., 2011). Blum and
Rodriguez (2004) observed reduction in seed getinimand plant growth in soybean. Similarly, Khalegaman
(2003) recorded a reduction in length of shoot eoat, fresh weight of shoot and root with nodulesmber of
pods, number of nodules and yield in soybean plamsulated withS. rolfsi and Meloidogyne javanica as
compared to uninoculated plants. Several studigse Baown the effectiveness of various fungicidesSorolfsi
(Johnson and Subramanyam 2000; Palaiah, 2002). vowhingicides are not normally recommended bexaus
they are not economical, cause environmental hazand deleterious effects on non target organi3inerefore,
biological control of plant diseases is advocatestaad of chemical pesticideR.ichoderma species have shown
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biocontrol potential against many fungal diseaskglants (Dolatabadet al., 2011). This study therefore was
undertaken to determine thevitro effectiveness of three isolatesTolviride and two fungicides o8. rolfsii.

MATERIALSAND METHODS

Collections of samples

Soil sample used for this project work was colldcteom Crop Soil and Pest Management (CSP) Depaitme
planting site of the Federal University of Techrglp Akure, Ondo State, Nigeria. Tomathy¢opersicon
esculentum) seeds were purchased from the Ondo State MinistnAgriculture, Akure. Three isolates of
Trichoderma viride obtained from ginger soil, maize cob and abatsail as well asSclerotium rolfsii were
collected from Department of Microbiology of thedeeal University of Technology Akure, Ondo Statd] these
isolates were cultured on Potato Dextrose Agan@m temperature.

Sterilization technique

The soil sample used for the planting of toméatgc¢persicon esculentum) was sterilized in an oven (Galenkamp Bs
250) at 18BC for 3hours while potato dextrose agar, distilledter, and glass wares used in this project were
sterilized by autoclaving at 122 for 15minutes.

Analysis of the soil sample used
The soil sample used for this project work was yread before planting to determine its physiochehpecaperties
using the association of official analytical saikbdyst chemist (A.O.A.C., 2000) method.

Determination of sand, clay and silt per centage

Fifty grammes of the soil sample were weighed iatbeaker and then mixed with 10ml of sodium hexmeta
phosphate. 900ml of water was added to the mixtutbe beaker and left to stand overnight. A 10gtincler was
filled with the mixture and a hydrometer was usetbke the readings and the percentage of sandawthsilt were
calculated (A.O.A.C., 2000).

pH determination

Ten gram of 2 millimeter sieved air dried soil sdnwas weighed into 100ml beaker, this was donduiplicate.
20ml of distilled was added to one of the beaket 20ml of 1M potassium chloride was added to thikessmnple in
the second beaker. These mixtures were severa$ tover a 30 minutes interval. The pH of soil in theaker
containing water was measured by immersing glasstrelde into the partly settle suspension beake® (AC.,
2000).

Deter mination of total nitrogen

Two gram of the soil sample was weighed into kjeldkask. A 10ml of concentrated sulphuric acid vistsoduced
into the flask and one table spoon of catalyst (i@osulphate) was added. Heat was applied on d@gestck and
the sample left to settle for 3 hours until a clealution was obtained. After digestion, the sautivas left to cool
and was made to mark 100ml of volumetric flask vdistilled water. The solution titrated againstNd. HCI until
end point was reached (A.O.A.C., 2000).

Determination of calcium, magnesium, potassium, and sodium

Atomic absorption spectrophotometer was employegetermine the component of calcium, magnesiungagsaim
and sodium. Soil sample (1g) was transferred if@ndl conical flask and shake vigorously for 30 nbé@s this was
followed by the addition of 2ml aqua regia. Theicahflask was left to stay for 3 days before beingde up to
50ml mark of distilled water (A.O.A.C., 2000).

Deter mination of phosphorus

Five grams of air dried soil sample was weighed 260ml conical flask. Bray one solution was added left ti
stand for 1 minute before filtered. Eight millilitef sample of standard solution or blank was pipgénto a set of
well numbered glass vials. 5 drops of PB reagent{anium molybdate solution) and % drop of PC readfe$0,
solution) were added and carefully mixed. Theseevedlowed to stand for 15 minutes. The samples wead in the
colorimeter using a green filter (600 millimicromgight) against a blank, the standard curve was tadculated.
The colorimeter read for standard and phosphorue determined from the graph (A.O.A.C., 2000).
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In vitro determination of the antagonistic propertiesof T. viride against Sclerotium rolfsii

The antagonistic property df viride was determined using the dual culture techniquieasribed by (Gomathi and
Ambikapathy, 2011). A plug of 7mm @&. rolfsii andT. viride was placed in an opposite direction in sterile
solidified PDA plates. These plates were then iated at both 2& and 37C for 72 hours using pH of 4, 7, and 9
by adjusting the normal pH of the agar which w& &sing 1M sodium hydroxide (NaOH) and pH metere Th
percentage inhibition was calculated using the tdamn

R»-R, X 100
R

Where R = growth of control
R: = zone of inhibition betweefrichoderma viride and pathogenic organisms

2.4 Compatibility test of T. viride and selected fungicides (camazeb and mancozeb) in inhibition of S. rolfsii

The food poisoning technique was used to deterithieeffects of two fungicides on the growthTofviride andS.
rolfsi. Mancozeb (0.05g) was mixed with sterile PDA afteoling. It was then poured into each petri distbé
used and allowed to gel after which a 7mm pludhefT. viride ands rolfsii were inoculated in opposite direction.
The plates were incubated for 72 hours and thererebd for result. The above procedure was repefated
camazeb.

Surface sterilization and preger mination of tomato seeds

The tomato seeds were placed in 70% ethanol fom8tes followed by 1% of sodium hypochlorite foreominute
and then rinsed in several changes of sterilellddtivater. Tomato seedling&ycopersicon esculentum) were
placed on sterile cotton wool soaked with steriltilled water in a covered sterile petri dish adidwed to grow
for five days at room temperature.

Planting of tomato seedlings

The experiment was carried out as factorial expenimn a completely randomized with three replmasi. The
factors considered were as follows: inoculatiorhvtrolfsii, inoculation withT. viride and addition of mancozeb.
Suspension of botB. rolfsii andT. viride in 20 millimeter of sterile distilled water wereoiculated into some the
soil sample after five days of pregermination ofm&io seedlings. Four seeds of the tomato seedijhgs
esculentum) were planted per polyethylene pot at a depth ofnsitkmeter of 6009 sterile soil. The polyethylene
pots were watered every morning with 20 millimetérsterile distilled water to maintain a good swibisture
condition. After growth, all seedlings were thinntedtwo per pot. Plant height and plant leaves weoarded at
interval of ten days for thirty days of growth wifresh weight of plant and root, dry weight of fhflant were
determined after thirty days of growth.

RESULTS

Physicochemical analysis of soil sample

The percentage composition of sand, silt and cfaheexperimental soil was 74.75 + 2.93, 16.67.423and 8.58
+ 1.41 respectively. The physiochemical analysisaif sample used was done before and after theriexent. The
pH of soil sample used before the experimentall teduced from 5.99 + 0.13 to 5.59 + 0.06 after é¢lperiment.
The soil sample analysis showed high amount of miatéding capacity of 42.48 + 0.75 % before experiin
reduced to 15.50 + 0.56 % after the experiment. Vddaes of potassium, calcium and phosphorus befoee
experiment were 3.98 + 0.43 mg/kg, 2.40 + 0.13 ékgoland 0.20 + 0.04 mg/kg respectively as showfable 1.

Antagonistic effectsof T. viride on S. rolfsii

The inhibitory activities oT. viride on S rolfsii at 25C and 37C are as shown on table 2 and 3. Generallsolfsii
was best inhibited at 3Z and pH 4Trichoderma viride isolated from maize cob (YinhibitedS. rolfsii best at pH4
with 77 and 84% inhibition while at pHfhe percentage inhibition 75% and 82% respectivEie least inhibition
was observed at pH ®Brichoderma viride isolated from ginger soil (3Y inhibited the fungi with the percentage
inhibition ranging from 64% to 83 respectively &4 61% and 77% respectively at pH 7 and range58t @nd
68% respectively
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Effects of fungicide on the growth of T. viride and S. rolfsii

The combine effect of fungicides afdichoderma viride on S. rolfsii as indicated on table 4 shows that both of
them could thrive in the presence of the fungiciddse least percentage inhibition®frolfsi was obtained front.
viride from abattoir soil indicating that it was most séme to mancozeb. The highest inhibition was ol from

T. viride from ginger soil for mancozeb and abattoir soildamazeb.

Table 1 Physicochemical analysis of soil sample befor e planting

Parameters determined  Values Obtained

pH 5.99 +0.13
OM (%) 1.71+0.38
MC (%) 1.63+0.2Z
WHC (%) 42.48 +0.75
N (%) 0.18 + 0.02
P (mg/kg 3.98+0.42
K (mg/kg) 0.20 + 0.04
Ca (cmol/kg) 2.40 +0.13
Mg (cmol/kg) 11.00+0.14
Na (cmol/kg) 0.17 +0.05

Key: OM= organic matter; MC= moisture content; WHC= water holding capacity; N= nitrogen; P= phosphorus; K= potassium; Ca= calcium;
Mg=magnesium; Na= sodium

Table 3: Percentage inhibition of Sclerotium rolfsii by Trichoderma viride at 25°C

T.viride pH4 pH7 pH9
Vi 70.56+2.41 | 75.4:£1.01 | 67.7¢4+4.€
V, 64.0746.80 | 61.16:2.68 | 64.58:5.23
V3 77.92£1.98 | 70.133.04| 73.227.98
Key: V1: Trichoderma viride obtained from maize cob
V,: Trichoderma viride obtained fromginger soil
V3. Trichoderma viride obtained from abattoir soil

Table 4: Percentage inhibition of S. rolfsii by Trichoderma viride at 37°C

T.viride pH4 pH7 pH9
Vy 84.24t6.11 | 82.1£410.67 | 50.088.11
V, 82.88t6.11 | 76.68:13.53 | 68.335.81
Vs 88.29+8.11 | 71.862.67 | 72.5@7.06
Key: V; = Trichoderma viride obtained from maize cob
V, = Trichoderma viride obtained from ginger soil
V3= Trichoderma viride obtained from abattoir soil

Fungicides Vi Vs, Vs
Mancozeb at (0.05%) | 70.64£0.59 | 88.18:2.05| 46.034.18
Camazeb (0.05%) 77.7H0.67 | 80.18-8.36 | 83.733.42

Key: V1: Trichoderma viride obtained from maize cob
V,: Trichoderma viride obtained fromginger soil
V3. Trichoderma viride obtained from abattoir soil

Growth characteristics of tomato plant

Plant height, plant leaves, fresh weight of plamd aoot, dry weight of the plant were recordedraérival of ten
days for thirty days of growth. The highest plaaight and leaves were observed on soil tomato pteated with
S rolfsii andT. viride (ginger soil) while the plant with the least hdigblant leaves were observed to b&oil
tomato plant treated wit8 rolfsii except for soil tomato plant treated warolfsii and mancozeb, soil tomato plant
treated withS. rolfsii,T. viride (maize soil) and mancozeb, soil tomato plant ticeatith S. rolfsii, T. viride (ginger
soil) and mancozeb where no growth occurred as shawTable 4,5 and 6. Fresh weight of plant aoat,rdry
weight of the plant occurs highest on soil tomaenptreated withS. rolfsii andT. viride (ginger soil) while the
least of fresh weight of plant and root, dry weigltthe plant was observed on soil tomato plardtég withS.

rolfsii.

15
Pelagia Research Library



Ekundayo E. A. et al

Adv. Appl. Sci. Res,, 2015, 6(3):12-19

Table 5 Growth characteristics of tomato plant grown under different conditionson the 10th day

Treatment  Plant height(cm)  Leaf number
S 7.20+0.12 3.30+0.14
SS 7.00+0.17 2.00+0.07
SSTm 8.00+0.21 4.00+ 0.1z
SSTq 8.20 +0.28 4.00+0.16
STm 7.70 +0.14 3.00+0.07
STq 8.00+0.21 4.00+0.17

Key: S= (control); SS= soil treated with S rolfsii; SST= soil treated with S, rolfsii and T. viride (maize cob); SST,= soil treated with S.
rolfsii and T. viride (ginger soil); ST.= soil treated with T. viride (maize cob); STy= soil treated with T. viride (ginger soil).

Table 6 Growth characteristics of tomato plant grown under different conditions on the 20" day

Treatment  Plant height(cm)  Leaf number
S 12.30 +0.22 9.00 +0.16
SS 7.00+0.17 3.00+0.03
SSTh 15.00_+ 0.25 10.00 +0.13
SSTq 16.00+0.1¢ 13.00+0.2¢
STm 13.80_+ 0.07 10.00 + 0.13
STq 14.00_+ 0.15 10.00 + 0.24

Key: S= (control); SS= soil treated with S rolfsii; SST= soil treated with S, rolfsii and T. viride (maize cob); SST= soil treated with S.
rolfsii and T. viride (ginger soil); ST~ soil treated with T. viride (maize cob); STy= soil treated with T. viride (ginger soil).

Table 7 Growth characteristics of tomato plant grown under different conditions on the 30" day

Treatment Plant height(cm)  Leaf number
S 17.80+ 0.15 17.00+ 0.24
SS 9.30+0.13 7.00+0.12

SSTn 21.00.+ 0.25 20.00 +0.19
SST, 27.00_+ 0.39 25.00 + 0.27
STm 20.00_+ 0.19 19.00 + 0.17
STq 2450 + 0.28 22.00 + 0.23

Key: S= (control); SS= soil treated with S. rolfsii; SSTy= soil treated with S rolfsii and T. viride (maize cob); SST,= soil treated with S.
rolfsii and T. viride (ginger soil); ST.= soil treated with T. viride (maize cob); STy= soil treated with T. viride (ginger soil).
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Figure 1 Fresh weight of tomato plant seedlings
Key: S= (control); SS= soil treated with S, rolfsii; SSTy= soil treated with S rolfsii and T. viride (maize cob); SST,= soil treated with S.
rolfsii and T. viride (ginger soil); ST.= soil treated with T. viride (maize cob); STy= soil treated with T. viride (ginger soil).
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Figure 2 Fresh root weight of tomato plant seedlings
Key: S= (control); SS= soil treated with S rolfsii; SST.= soil treated with S rolfsii and T. viride (maize cob); SSTy= soil treated with S.
rolfsii and T. viride (ginger soil); ST~ soil treated with T. viride (maize cob); STy= soil treated with T. viride (ginger soil).
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Figure 3: Dry weight of tomato plant seedlings

Legend S= soil planted with tomato (control); SS= soil tomato plant treated with Sclerotiumrolfsii; SSTn= soil tomato plant treated with S

rolfsii and Trichoderma viride (maize soil); SST4= soil tomato plant treated with S rolfsii and T. viride (ginger soil); ST= soil tomato plant
treated with T. viride (maize soil); STg= soil tomato plant treated with T. viride (ginger soil).
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DISCUSSION

The soil sample used was sandy loam and it wabtkligcidic. This indicated that combination oflsguality, soil
nutrients and water are the major determinantdasftgrowth and distribution (Jean, 2010).

Biological control is a good alternative for sustile agriculture to overcome the problems of pubbncern
associated with pesticides and pathogens resitanhemical pesticides (Akhtar and Siddiqui, 200Bgveral
researches have been made on the antagonisticrijespef fungi especially the fungufichoderma. These
Trichoderma strains have important potential as antagoni$tschoderma species show several antagonistic
mechanisms towards pathogens (Chaatlat., 2003; Brozdva, 2004). For instance, somiehoderma species have
been successfully tested on controllfagsarium oxysporum or Sclerotium cepivorum, Botrytis cinerea under field
conditions (Avila-Mirandaet al., 2006). Although thd. viride used against the pathogenic organisms were isolate
from three different sources {Vmaize plant soil, ¥ ginger plant soil and ¥ abattoir soil), the one isolated from
the abattoir soil was observed to be more effedivantagonizing these pathogenic organisms foliolaethe one
isolated from the maize plant soil while the or@ated from the ginger plant soil seems to haventbakest ability
to antagonize the pathogenic organisms. The diftexén the ability of these strains Bfviride may be as a result
of genetic properties and environmental conditiatisbuted to each strain that is, the environnienwhich they
are isolated and slight changes in the genetic ommké the organisms may be related to the antatiormibility of
the organisms.

The highest plant height and plant leaf numbers weasrded in soil treated with rolfsii and T. viride from
rhizosphere of ginger soil in comparison withviride from maize cob. This indicated thBRtviride can be used as
biocontrol agent reducing the effect of pathogemgsh® plant, increased the resistance in plantadsw stimulate
plant growth by enhancing uptake of water in plghetet al., 2007). The antagonistic activities Bfichoderma
could be attributed to the production of antibistand fungal cell wall degrading enzymes (Chutrakal ., 2008;
Sharmaet al., 2009).The least plant height, and plant leaves wétained from soil treated wit8 rolfsii. This
might due to the pathogenicity of this fungus cagsbbstruction in water uptake, nutrients absorptia the root
system of the plant leading to stem weakness, sztiptant growth (Campbell, 2003). The highest frestight
plant and root, dry weight of the plant were obgdirfrom soil treated with S rolfsii andT. viride (ginger soil)
which also indicated that. viride supported the growth of the plant while the leasst weight plant and root, dry
weight of the plant was recorded in soil treatethv@ rolfsii indicating thatS. rolfsii is pathogenic to the plant
growth (Howellet al., 2003).Trichoderma viride supported the development of all the tomato pthmbecept the
ones inoculated with mancozeb. They are commonrbitdrat of rhizosphere and contribute to the condfoinany
soil borne plant diseases caused by fungi (€hat, 2007).

CONCLUSION

Biological control agents are perceived to haveciigeadvantages over synthetic fungicides becafdess non
target and environmental effects, efficacy agdimsgicide-resistant pathogens and reduced probabiiiresistance
development.
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