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Abstract

Agricultural pests are one of identified factors of crops as many botany scientists have shown, plant nematodes are one
of the most important and dangerous five economic pathogens in the world due to their interaction with other
organisms like fungi and bacteria. This study aimed to isolate pathogenic fungi associated with nematodes from
cucumber roots and the ability to control them by bio-fungus Trichoderma harzianum and chemical fungicide topsin in
Basra city in Irag. Three types of fungi were isolated from the roots of cucumber plant infected with the nematode root
pathogenic test of these fungi was carried out on the cucumber plant and the lowest proportion of seed germination was
in F.oxysporum and M.phaseolina which reached to 67.60% and 75.00% respectively follow by R.solani which reached
to 82.50%. The highest ratio for seedling death in F.oxysporum and M.phaseolina which reached to 18.51% and
16.66% respectively followed by R.solani which reached to 12.12% . The results showed the ability of bio-fungus
T.harzianum to inhibit the growth of pathogenic fungus F.oxysporum by dual culture process, the antagonistic ratio
reached to 1 in F.oxysporum according to the Bell scale. The using of bio-fungus T.harzianumin concentration 1.7 x 10°
in vitro lead to reduce the eggs hatching ratio and death of nematode to 23.44% and 21.46% respectively. While the use
of fungicide topsin lead to reduce the eggs hatching ratio and death of the nematode to 16.66% and 15.68%
respectively. F.oxysporum is completely inhibited by fungicide topsin. Also the results showed the effect of different
treatments of soil contaminated with nematode root knot M.javanica and non-contaminated soil with nematode root
knot M.javanica in the laboratory on seeds germination and seedling death in T.harzianum + topsin treatment,
T.harzianum treatment and control which reached to 100% . While the lowest ratio of seedling death and infection
severity in non-contaminated soil with nematode root knot M.javanica which reached to 0.00%. Whereas the lowest
number of root knot in the same treatments in contaminated soil reached to 8, 6 and 14 knots / plant respectively. The
highest plant length was in T.harzianum + topsin treatment, T.harzianum treatment and control non-contaminated soil
with nematode root knot M.javanica which reached to 143.00, 135.00 and 136.00 cm / plant respectively, while roots
length was 15.00, 11.00 and 13.00 cm/plant.
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1. INTRODUCTION

There are many fungal diseases attacked cucumhbet pl different growth stages which can
results in plant yeild losses, among these diseas#sot and Fusarium wilt. the diseases of soll
borne are very substantial and in charge of thsirlgsin plant yield Fusarium oxysporum f. sp.
cucumerinum considered a main pathogenic fungus caused fusawilt in cucumber plant which
decreased the yield of this plant (Martinez eR@D3). Also there are several soil borne pathogenic
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fungi such asPythium spp., Rhizoctonia solani, Macrophomina phaseolina, Sclerotium rolfsii and
Phytophthora spp. can contaminate cucumber plant and caused rootanot damping-off
(Bedlan,1986). Among many plant pathogens, nematmd@aone of the most important and
dangerous five pathogens in the world which arécdit to control in addition to their ability to
break plant resistance to some other diseases Amih&009). Plant damage is increased when
there is an interation between nematddidoidogyne spp. and fungal pathogens. There are many
studies that clearly showed the role of nematodsdfacting the proportion and severity of infection
of various pathogens, which result in a complexase in which the symptoms are complex and
more harmful from injury to any of these causesviidially (Jarjis et al., 1992)[richoderma spp.

due to its mycolytic enzyme secretions has highemtidl to combat with the destructive plant
pathogens. It fights with competitive pathogen $pace and food by stopping its activities and
keeling the pathogen thus play significant roleemhancing the growth of the crops of economic
importance (Sajjad et al., 2017). This study wasigheed to study the complex disease between the
F.oxysporum and nematodé/.javanica on cucumber and the possibility of biocontrol yt fio-
fungusT.harzianum.

2. MATERIALSAND METHODS

The fungi associated with nematoda were isolatah the roots of cucumber plants which showing
symptoms of root nodules. The fungi were kept o\R&)ant) in the refrigerator at 2°€ until use
and the percentage of colonies was calculated dicgpto the following equation;

Number of samples showing species or genus

Al f colonies = X100
“oAppearance of colonies Twotal number of samples

The mixture soil was mixed with a 1: 3 peat moss starilized at 121C and atmospheric pressure
of 15 Ibs. / Ang? for an hour and for two conseegitdays and then placed in sterilized pots with
capacity of 500 grams of dry soil. The vaccine wdded by 1/3 dish / pot, and mix well with three
pots for each fungus, leaving three pots withoetwretion as a control treatment and then planted
in each pot of ten seeds of cucumber plant cagefaivn the seeds and then placed in the growth
room at 31 + 2C and lighting 16 hours a day with watering wheedesl (Al-waily, 2004). The
percentage of germination after 10 days and the ohtseedling death calculated after three weeks
of germination according to the following equatigMickenny, 1923; Al-waily, 1988).

Number of germinated geeds

x 100

ermination =
% g MNumber of total seeds

Number of dead zeedlinge

x 100

% seedlings death = Number of germinated =zeedlings

Antagonism tests antithesis between strains pathogeingus F.oxysporium and bio fungus
T.harzianum according to the method of Bell et al. (1982). Ajgiate amounts of cucumber roots
were collected from the root nodes of the Shattrab region in Basra and the infected roots were
carefully washed for the purpose of disposing efshspended soil without the egg bags. The roots
were cut into small pieces 2-4 cm and then placedn electric blender mixer and placed an
appropriate amount of distilled water with 1% sadilnydroxide. Mixer function for 2 minutes
followed by shaking manually 2 min, contents mietuvere received in sieves ranging from 5 mm
to 38 um (400 mesh), then the concentration of eggs indtier and washed for several minutes
with tap water and distilled water. The eggs weskected in a 250 mL flask with distilled water

204

http://www.natsci.upit.ro
*Corresponding author, E-mail addresgadhi84@yahoo.com




Current Trendsin Natural Sciences Vol. 8, Issue 15, pp. 203-2P819

Current Trends in Natural Sciences (on-line) Current Trends in Naturaiébces (CD-Rom)
ISSN:2284-953X ISSI9284-9521
ISSN-L:2284-9521 SIS-L: 2284-9521

and then incubated eggs at’#8and for 3-5 days to hatch into the larvae ofstheond stage, which

is sufficient to hatch most of the eggs to thedarof the second phase of the root nodules (Hussey
and Barker, 1973). While the effect ®dfharzianum and topsin fungicide on hatching eggs and
larvae of the second phase of the root nodMgavanica was investigated by adding 1 ml of
freshly extracted eggs and 32 mL egg/ml and setamnde containing 22 larvae to a 5 cm diameter
petri dish and add 3 ml of fungus with 1.7%®ncentrations and topsin fungicide by instruction
of the company, the addition was individually andhwthree replicates with the treatment of
control, which added distilled water only and inatésl the dishes at a temperature of@&nd the
rate of hatching was calculated after 72 hours. Effecacy of the funginicide topsin on
F.oxysporum in PDA by addition of topsin to PDA before thebiecome solid with 1 mL / L and
pour in sterile 9 cm diameter petri dishes and thaccinated the center of each dish with a
diameter of 0.5 cm with~.oxysporum colony, the treatments were in three replicatesbiath
treatment and control. The effect harzianum and topsin in controlling the disease complex; the
laboratory experiment was carried out under theditimms of the green house where the mixture
soil was mixed with the peat moss at 3: 1 andl&ted at 121°C and atmospheric pressure of 15
Ibs. / Ang? for an hour and for two consecutivesi#yen packed in 2 kg of dry soil. The following
treatments for contaminted and un-contamintedveitil nematoda were included,;

Table 1. The treatmentsin potsin laboratory

Treatments

1. F.oxysporum 5. T.harzanum

2. F.oxysporum + T.harzianum 6. T.harzianum + topsin

3. F.oxysporum + topsin 7. Topsin

4. F.oxysporum + T.harzianum + topsin | 8. control

3. RESULTSAND DISCUSSIONS

The results of isolation showed an accompanimerthiEe types of fungi with cucumber plant
infected withM. Javanica which wereM.phaseolina, R.solani andF.oxysporum. The most common
species in all samples wefe.oxysporum, with an appearance rate of 34.69% followed by
M.phaseolina by 20.06% and the lowest appearance rate wRasdplani, amounting to 18.83%.

The results of the pathogenic capacity of funglatem from the seeds of cucumber contaminated
with nemtoda, Table 2, showed that the less getmmaate was irF-.oxysporum which reached to
67.60%, followed byM.phaseolina, where the germination rate was 75.00% Rrsdlani 82.50%.
The percentage of seedling death, Table 2, wasekigim F.oxysporum, 18.51%, followed by
M.phaseolina 12.12% andR.solani 16.66%.

Table 2. The pathogenic capacity of F.oxysporum, R.solani and M.phaseolina

Pathogenic fungi Appearancerate Germination rate% Seedling death%
F.oxysporum 34.69 67.60 18.51
R.solani 18.83 82.50 12.12
M.phaseolina 20.06 75.00 16.66
L.SD gos 9.46 6.25 4.01
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The results of the of pathogenic fung&soxysporum ,topsin fungicide andrl.harzianum in
cucumber plant indictors are shown in Table 3, whibe lowest germination rate was in
F.oxysporum treatment in un-contaminated soil which reached3&%, while the highest seedling
death ratio was ifr.oxysporum treatment in contaminated soil which was 61.66I'%e severity of
infection was in highest ratio iR.oxysporum treatment in contaminated soil which reached to
69.33%. the highest plant length and highest rength wereT.harzianum + topsin fungucide
treatment in un-contaminated soil which reachet4®.0 cm and 15.0 cm respectively. The highest
number of nodes was in topsin fungucide treatmenbntaminated soil which reached to 15.0.

Table 3. The effect of pathogenic fungus F.oxysporum , topsin fungicide and T.harzianum in cucumber plant

indictors
Uncontaminated soil Contaminated soil
Treatments GER SED INF LP LR GER SED INF LP LR NN
F.oxy 73.3 | 55.53| 46.73 85.0 7.0 80.00| 61.6p6 69.33 | 73.0 40| 12.

F.oxy+ T.h. 86.6 | 28.33| 27.23 97.0 9.0 86.60] 45.0D0 49.23 | 83.0f 7.0 9.0

F.oxy+ Top. 86.6 | 48.33| 35.16 94.0 7.0 93.30] 55.5853.90 | 80.0/ 4.0] 13.(

F.oxy+T.h+Top. | 93.3 | 21.66| 21.46113.0f 9.0 86.60 | 33.33 37.23 | 101.0 9.0 | 10.0

T.h. 100.0f 0.00 | 0.00, 135.0 11.0 100.0| 8.33 5.50, 107/(010.0| 8.0
T.h. + Top. 100.0] 0.00 | 0.00] 143.0 15.0 100.0| 8.33 6.66/ 115/09.0 6.0
Top. 100.0] 0.00 | 0.000 131.0 10.0 100.0| 15.00 8.33 | 97.0] 6.0] 15
Control 100.0f 0.00 | 0.00, 136.0 13.0 96.00| 21.66 6.60 | 102.0 6.0 | 14.0
Avarege 92.47 | 1923 | 1632 | 16.75 | 10.12 | 9281 | 31.10 | 29.59 | 94.75 | 6.87 | 10.87

L.S.D.0.05 g 4.35 5.96 495 | 245 0.63 4.35 5.96 4.95 245 | 063 | ----

L.S.D.0.05vestments | 6.55 7.13 6.74 | 341 0.81 6.55 7.13 6.74 341 | 081 | 2.32

L.S.D.0.05iractions | 8.62 12.35 793 | 4.13 1.03 8.62 12.35 7.93 413 | 1.03 | ----

"GER= germination ratio, SED = seedlings death, INF = severity of infection, LP = plant length, LR = roots
length, NN = nodes number, F.oxy = F.oxysporum, T.h. = T.harzanum, Top. = topsin fungicide.

The results of antagonism tests show that the feificharzzanum have a high antagonism ability
against the pathogen fungkisxysporum. the antagonistic ratio reached to 1 accordinip¢oscale
of (Bell et al., 1982)T.harzianum in concentration 1.7 x £0ead to reduce theggshatching ratio
and death of nematode to 23.44% and 21.46% resplctiVhile the use of fungicide topsin lead
to reduce the eggs hatching ratio and death ohémeatode to 16.66% and 15.68% respectively.
Also fungicide topsin inhibited the pathogenic fusé.oxysporum with a ratio reached to 100% in
PDA. One of the mechanisms of bio-fungi in comb@aimathogenic fungi in plants is antagonism,
among various types of species being used as hbmtoagents, fungal genu$richoderma
produces different kinds of enzymes which play gomeole in biocontrol activity like degradation
of cell wall, tolerance to biotic or abiotic stresshyphal growth etc., (Waghunde et al., 2016¢ Th
effect of the pathogenic fungus on the germinagiercentage is due to the fact tkatoxysporum
produces numerous toxic compounds that inhibit geation of seeds, including fusaric acid (Inoue
et al.,, 2002).T.harzanum works to reduce the proportion and severity cfedses caused by
Fusarium spp. in plant roots such as wheat, rice, tomatoes, lagtgp potatoes, field peas (Harman,
2000). Also the effectiveness dfharzianum around the root area where Lo et al. (1994) tepor
the role ofT.harzianum in the plants and the increase in production gnosténdards. Also, Yadav
et al. (2011) showed thatharzianum has the possibility to promote of plant hormonedpiction,
such as IAA. T.harzianum strains possess the strongest egg-parasitic yakalitd the best
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compatibility with nematoda. Becau$e choderma chitinolytic enzyme systems play an important
role in egg-parasitism (Szabé et al., 20IRharzianum prefers both immature eggs and the egg
containing juveniles in parasitum process, whiah make a full morphological modification of
juvenile of the egg interior and prevented the mearggs from hatching (Uday et al., 2019). Also
(Saifullah and Thomas, 1996) observed thaharzanum have the ablility in growing on the
surface of the egg and broke through the shelhefegg. Thelrichoderma species conidia and
hyphae were strongly connected to the egg surfadettze germination oTrichoderma species
hyphae is not only parasitised to the eggs and @a&ted the masses of the egg it is also parasitised
to the second phase of egg juveniles (Sharon,etG7).

4. CONCLUSIONS

Our results showed that the infection of cucumiaersed by funguB.oxysporum increases in soils
infected with nematoda. Also the usiiidgharzianum decreased the rate of egg hatching and larval
death.
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