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Abstract:

This study was carried out to test in vitro the efficiency of Clonostachys rosea and Trichoderma
harzianum as bicontrol agents against fungi isolated from declining grapevine trees in Irag. In vitro
assays showed a good antagonistic activity of C. rosea against the colony growth of Phaeoacremonium
aleophilum and Cylindrocar pon destructans; the values of x coefficient were 0.90 of each with significance
differences comparing with antagonism behavior against B. parva (x=1.43). T.harzianum showed highly
response against the growth of all tested fungi with x coefficient ranged between 0.50 - 0.65; which was
higher than that of C.rosea. The test revealed significant growth inhibition of C.rosea against
P.aleophilum, which were 46.60%, 55.17%, 74.33% in the concentrations 5%, 10%, and 15% respectively.
No inhibition appeared in the growth of both Botryosphaeria parva and M acrophomina phaseolina .The
filtrate of T. harzianum decreased the growth of P. aleophilum to 19% and 19.83% with the filtrate
concentrations 10% and 15% respectively. B.parvawas also affected by the concentration 10% and 15%
of T harzianum, the inhibition reached to 12.66% and 12.82% respectively. The inhibition in the growth
of M. phaseolina ranged between 20 — 28%, but in the C. destr cuctans have recorded the lowest inhibition

per centagesin the concentration 5% (5.25%) and 10% (6.91%).
Keywords: Antagonism, biological control, grapevine decline, fungi, Irag.

I ntroduction:

ungi such as Botryosphaeria parva,
Cylindrocarpon destructans,
Macrophomina phaseolina and

Phaeoacremonium aleophilum have been
found associated with declining grapevine trees.
These fungi can cause extensive internal decay
with discoloration of the plant tissue (Halleen et
al.2006; Martin and Cobos, 2007; Savocchia et
al.2007; Lunque et al.2009). In Iraq, B.parva,
C.destructans,and P.aleophilum were reported as
main causes of grapevine decline (Haleem €t al.,
2011;2012; Haleem €t al. 2013a, b).

Clonostachys rosea (Link: Fr) Schroers,
Samuels, Seifert & Games is the anamorph of
Bionectria ochroleuca (Schw.) Shroers&
Samuels. It is a member of family
Bionectriaceae and it was previously described
as Gliocladium roseum (Schroers et al. 1999). C.
rosea is a common soil fungus that occurs in a
broad range of habitats (Sutton et al. 1997). It is
a antagonist to several phytopathogens. It
decreases the symptoms of Plasmodiophora
brassicae in canola roots (Lahlali& Peng 2013),
Pythium tracheiphylum in cabbage (Moller et al.
2003) and of Botrytis cinerea in several hosts
(Sutton et al. 1997; Cota et al. 2008; Nobre et al.
2005).

The bioactivity of C. rosea in reduction Post-
emergence infection and increasing seedling
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survival indicates that this fungus has the
capability of protection seedling from the
beginning of development of pre-emergence
stage, producing a protective effect on
germinated seeds. A biocontrol agent by its use
of two forms of antagonism: competition on
space and nutrition and, more importantly,
parasitism of hypha. Considering that both the
pathogen and the antagonist presented the
similar growth rate, this form of antagonism
collapsed pathogenic hyphae, removing it from
the substrate and previously colonized tissues
(Sutton et al., 1997). Some Clonostachys strains
act as non-pathogenic endophytes, colonizing
host tissues without causing alteration in the
plant and thereby eliminating the potential
development and sporulation of pathogenic
fungal agent (Sutton et al, 2002).Currently,
biocontrol products based on C. rosea are
available in Europe. Prestop (Verdera Oy) which
is based on C. rosea f. catenulate and GlioMix
(Verdera Oy) which is produced from a mix of
Clonostachys fungi (Jensen et al. 2007).
Trichoderma spp. are effective biocontrol
agent against several soil-borne fungal plant
pathogens (Howell,2003; Benitez et al.
2004;Maher et al.2014) and some its species are
also known for their capability to enhance
systemic resistance to disease plant (Harman et
al. 2004). The antagonistic mechanism by
Trichoderma can occur by means of several
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methods such as nutrient competition, antibiotic
production, and mycoparasitism (Schirmbock et
al. 1994; Maher et al.2014). Mycoparasitism has
been proposed as the major antagonistic
mechanism displayed by Trichoderma spp.
(Kubiecek et al. 2001; Vinale et al. 2008). After
host recognition, Trichoderma spp. attaches to
the host hyphae via coiling, and penetrate the
cell wall by secreting cell wall-degrading
enzymes (Viterbo et al. 2002). Mycoparasites
producing cell wall degradation enzymes which
permit them to bore holes in to its fungi host and
extract nutrients for their own growth. Most
phytopathogenic fungi have cell wall that
contain chitin as a structural backbone arranged
in regularly ordered layers and B-1,3-glucan as
filling materials arranged in an amorphic
manner. Chitinases and B -1,3-glucanases have
been found to be directly involved in the
mycoparasitism interaction between
Trichoderma spp. and their host ( Kubicek et al.
2001; Geraldine at al. 2013; Steindorff et al.
2014).

The objective of this study was to evaluate
the in vitro antagonistic activity of T. harzianum
and C.rosea against fungi associated with
grapevine decline in Iraq.

MATERIALSAND METHODS
Antagonistic fungi and pathogens
Clonostachys rosea was isolated from
grapevine shoot samples collected from Salahdin
province, middle Iraq (Abdullah et al.2015). A
local isolate of T.harzianum was obtained from
mycology bank, Department of plant protection,
University of Duhok, Kurdistan Region, Iraq.
Isolates of  B.parva, C.destructans,
M.phaseolina and P.aleophilum were isolated
from shoot or roots of grapevine plants showing
decline during previous studies (Haleem et
al.2011; 2012; 2013a, b).

1. In vitro antagonistic activity

Mycelial disks (5 mm in diameter) of each of
B.parva ,C. destructans, P.aleophilum and
M.phaseolina were separately placed on one
edge of Petri dishes containing potato dextrose
agar (PDA) medium and mycelial disks (5 mm
in diameter) of each of bioagents T. harzianum
and C.rosea were placed on the opposite side of
Petri dishes . The Petri dishes were incubated at
25°C in darkness and antagonistic activities were
evaluated after 15 days based on radial growth
of pathogen according to Jouan et al. (1964),
using the following equation:-

X = iA/iB x eB/eA

i = Inner radius

¢ = Outer radius

A = Test Fungus

B = Antagonistic fungus
X <1 = antagonism

X =1 no influence

X > 1 =no antagonism

In this formula the coefficient X is the value
of the quotient of inner radius (i) and outer
radius (e¢) of the test-fungus (A) and the
antagonistic fungus (B).

In case of x = 1, no influence has been
expressed between the two tested fungi; when x
< 1, the antagonism is stronger when the
coefficient x value is lower or close to 0 (zero);
when x > 1, the tested isolates prove no
antagonism against the checked pathogens.

2. In vitro toxicity activity

Mycelial disks (5 mm diam.) of each
bioagents grew on Yi-strength PDA medium
were cut and separately inoculated into 100 ml
flasks containing potato dextrose broth and
incubated in rotary shaker incubator (120 rpm)at
25 £ 3°C forl0 days. The cultures were then
filtered through 0.22 mm Millipore filters
(Millex GP filter unit, Cormghwohill Co.,
Ireland) and 15 ml of this filtrate were added
into sterile Erlenmeyer flasks containing PDA
medium cooled at 45°C and then poured into
Petri dishes. After medium solidifying, mycelial
disks(5 mm diam.) of each of B. parva,
C.destructanse, P. aleophilum and M.
phaseolina derived from actively growing
colonies were placed on the center of medium
plates and incubated at 25 + 3°C (Dennis and
Webster,1971). Control was Petri  dishes
containing PDA medium with the mycelia disk
of pathogenic fungi only. Three (filtrates
concentrations 5%, 10% and 15%) were also
prepared. The Petri dishes were incubated in the
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same temperature and dark conditions. Radial
growths of fungi were measured after 7 and 14
days. Inhibitory percentages were calculated
following formula:

n= (a-b)/ax100; a is the colony area for
untreated control and b is the colony area for
treated fungus.

Statistical analysis

The factorial experiment was set in a
Completely Randomized Design (CRD) in three
replications with three plate/ replicate. Data were
analyzed using Multiple Range Duncan Test.

RESULTSAND DISCUSSION

1) In vitro antagonistic activity

The in vitro assays showed mainly a good
antagonistic activity of C. rosea against the
colony  growth of  P.aleophilum and
C.destructans; the values of x coefficient were
0.90 of each with significance differences
comparing with antagonism behavior against B.

and showed highly response against the growth
of all tested fungi with x coefficient ranged
between 0.50 - 0.65; which was higher than that
of C.rosea. Furthermore, it was observed that
Trichoderma strain sporulated abundantly when
growing over the pathogenic colony; thereby
indicate that it can be highly competitive for
space and nutrient.

Bell et al. (1982) indicated the differences in
the responses of antagonism by Trichoderma
against different genera of pathogens due to
several genes of both the antagonist and
pathogen involved in regulating the different
levels of antagonism.

Gajera et al. (2012) reported that the highest
chitinase activity was significantly recorded byT.
koningi MTCC 796 followed by T. harzianum
NABII Th 1 in degrading the cell wall of M.
phaseolina. These results was also in
confirmation with the finding of Ramezani
(2001) who documented that T. harzianum

parva (x=1.43) (Tablel). T.harzianum colonized ~ Significantly inhibited the —growth —of M.
a large area of the culture medium in the plates phaseolina.
as result of the speed of their mycelial growth
Table (1): The antagonistic activity of T.harzianum and C.rosea against
pathogenic fungi based on x coefficient
Bioagents C.rosea T.harzianum
Fungi
B. parva 143 a 0.50d
C. destructans 0.90 be 0.60 cd
P.aleophilum 0.90 bc 0.65 cd
M.phaseolina 1.13 ab 0.64 cd

"Means followed by different letters are significantly different based on Duncan's Multible Range test

(p=0.05).

1. In vitro toxicity activity

The interaction between the filtrate of two
bioagents and mycelial growth of pathogenic
fungi after 14 days of incubation regardless their
concentration (Fig.1) showed highly inhibitory
effect of C.rosea filtrate on the mycelial growth
of P.aleaphilum and C.destructans by 58.70%,
26.07%  respectively  with significance
differences from other treatments. While
T.harzianum, inhibits the mycelial growth of
M.phaseolina, P.aleophilum to 23.47%, 22.28%
and 21.43% respectively. The capability of C.
rosea for mycoparasitism of hyphae, sclerotia,
and other fruiting bodies in different types of
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fungi is well known (Sutton et al., 1997). This
species also produces fungal inhibitors and cell
wall degrading enzymes, induce the loss of
turgor and cause lyses of pathogenic hyphae
(Papavizes, 1985; Sutton et al., 1997). C. rosea
showed ability for production chitinase and
glucanase enzymes as well as secondary
metabolites (peptides) (Xue 2003; Pisi et al.
2006; Roberti et al. 2008; Chatterton & Punja
2009; Rodriguez et al. 2011). It was also
reported to grow endophytically in cucumber
(Chatterton et al. 2008); and to induce
expression defense genes in wheat and canola
(Roberti et al. 2008; Lahlali& Peng 2013).
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Fig. (1): The interaction between the filtrate of two bioagents T.harzianumand C.rosea against
pathogenic fungi regardless their concentration.

Table (2) showed the effect of different
concentrations of bioagents filtrate on inhibition
of the growth of pathogenic fungi. The results
indicated significant growth inhibition of
C.rosea against P.aleophilum, which were
46.60%, 55.17%, 74.33% in the concentrations
5%,10%, and 15% respectively. This bioagent
also inhibit the growth of C. destructans to the
32.63% in the concentration 15%. No inhibition
appeared in the growth of both B.parva and
M.phaseolina particularly with the
concentrations of 5% and 10%.

The filtrate concentration of T. harzianum
was also affected on the in vitro growth of
pathogenic fungi. It decreased the growth of P.
aleophilum to 19% and 19.83% with the filtrate
concentrations 10% and 15% respectively.
B.parva was also affected by the concentration
10% and 15% of T harzianum, the inhibition
reached to 12.66% and 12.82% respectively. The
inhibition in the growth of M.phaseolina ranged
between 20 — 28%, but in the C. destrcuctans
has recorded the lowest inhibition percentages in
the concentration 5% (5.25%) and 10% (6.91%).

Maximum growth reductions in all studied
pathogenic fungi were observed with increasing

concentrate. Similar effect have been observed
by Anita et al. (2012) when studying the effect
of secondary metabolites secreted by T.
atroviride at different concentrations and found
rapid decreasing observed in the linear growth of
the pathogen with increase concentration of the
metabolites. Effect of filtrate concentrations of
T. harzianum on mycelial growth of test
pathogenic fungi was revealed that the aqueous
extracts of T. harzianum reduced the mycelial
growth of the most target fungal pathogens.
Dennis and Webster (1971) and Jinantara (1995)
showed that culture filtrate of Trichoderma
contain inhibitors against many microorganisms.
The antibiotics produced by T.harzianum were
pyridone, anthraquinones, butenolides, isonitrin
D and F, trichorzianines and furanone (Claydon
et al. 1987; Ordentlich et al., 1992). Doi and
Mori (1994) successfully proved the antifungal
potential of culture filtrates of two Trichoderma
spp., on wood decay fungi. Papavizas (1982)
demonstrated that the culture filtrates of various
T. harzianum strains suppressed growth of the
white rot pathogen.

Table (2): The antagonism of different concentrate of Bioagents filtrates of T.harzianum and C.rosea against
pathogenic fungi.

Bioagents concentrates

Pathogenic Fungi C.roseafiltrate T.harzZianumfiltrate
5% 10% 15% 5% 10% 15%
B.parva 0.00g" 0.00g 0.00g 7fg 12.66fg 12.82fg
C.destructans 23.88c-¢ 21.69d-f 32.63¢ 5.25fg 6.91fg 21.70d-f
P.aleophilum 46.60b 55.17b 74.33a 18ef 19d-f 19.83d-f
M.phaseolina 0.00g 0.00Gg 0.00g 20d-¢ 22.08d-f 28.35cd

* Means followed by different letters are significantly different based on Duncan's Multible Range test (p=0.05).

169



Journal of University of Zakho, Vol. 4(A), No.2, Pp 166-172, 2016

ISSN: 2410-7549

REFERENCES

Abdullah,S.K.,Al-Samarraie,M.Q and Al-
Assie,A.H.(2015).  Fungi  associated  with
grapevine (Vitis vinifera L.) decline in middle of
Iraq.
Egypt.Acad.J.Biolog.Sci.(G.Microbiology)7(1):53
-59.

Anita, S., Ponmurugan,P and Ganesh Babu, R (2012).
Significance of secondary metabolites and
enzymes secreted by Trichoderma atroviride
isolates for the biological control of phomopsis
canker disease. African J.Biotechnol.11(45):
10350-10357.

Bell D.K., Wells H.D. and Markham C.R (1982).In
vitro antagonism of Trichoderma species against
six fungal plant pathogens. Phytopathology
.72:379-382.

Benitez, T, Rincon, A.M., Limon, M.C., Codon, A.C.
(2004). Biocontrol mechanisms of Trichoderma
strains. Int. J. Microbiol. 7: 249-260.

Chatterton, S. &Punja, Z.K (2009).Chitinase and b-
1,3-glucanase enzyme production by the
mycoparasite Clonostachys rosea f. catenulata
against fungal plant pathogens. Can. J
Microbiol.55: 356-367.

Chatterton, S., Jayaraman, J. &Punja, Z.K( 2008).
Colonization of cucumber plants by the biocontrol
fungus Clonostachys rosea f. catenulata.
Biological Control, 46(2):267-278.

Claydon, N., Allen,M.,Hanson,J.RandAvent,A.G
(1987). Antifungal alkyl pyrones of Trichoderma
harzianum. Trans. Brit. Mycol. Soc., 88: 503-513.

Cota, L. V., Maffia, L.A., Mizubuti, E.S.J., Mazedo,
P.E.F. &Antunes, R.F., (2008).Biological control
of strawberry gray mold by Clonostachys rosea
under field conditions. Biological Control, 46(3):
515-522.

Dennis, C. and Webster, J.(1971).Antagonistic
properties of species groups of Trichoderma. 1.
Production of non-volatile antibiotics. Trans. Brit.
Mycol. Soc., 57: 25-39.

Doi, S and Mori, M.(1994).Antifungal properties of
metabolites produced by Trichoderma isolates
from sawdust media of edible fungi against wood
decay fungi . Material and Organismen. 28: 143-
151.

Gajera, H.P., Bambharolia, R.P., Patel, S.V,
Khatrani, T.J., Goalkiya, B.A (2012). Antagonism
of Trichoderma spp. against Macrophomina
phaseolina: Evaluation of coiling and cell wall
degrading enzymatic activities. J Plant Pathol
.Microb. 3(7): 3-7.

Geraldine, A.M., Cardoso Lopez, F.A., Costa
Carvahlo, D.D., barbosa, E.T., Rodrigues, A.R.,
Brandao, R.S., Ulhoa, C.J. & Lobo Junior, M.
(2013). Cell wall-degrading enzymes and
parasitism of sclerotia are key factors on field

170

biocontrol of white mold by Trichoderma spp.
Biological Control, 67(3):308-316.

Haleem. R.A,, Abdullah,SK .and Jubrael,
JM.S.(2011). Morphological and molecular
identification of Phaeoacremonium aleophilum
associated with grapevine decline in Duhok
governorate, Iraq. J.Basrah Res.(Science) 37: 1-8.

Haleem. R.A., Abdullah, S.XK.and Jubrael,
J.M.S.(2012).1dentification and pathogenicity of
Botryosphaeria parva associated with grapevine
decline in Kurdistan Region .raq .Acta
Agrobotanica 65:71-78.

Haleem R.A., Abdullah, S. K., Jubrael, J. M.S.
(2013a). Occurrence and distribution of fungi
associated with grapevine decline in Kurdistan
region-Iraq. Agric. Biol. J. N. Am., 2013, 4(3):
336-348.

Haleem. R.A., Abdullah, S.K and Jubrael,
J.M.S.(2013b) Pathogenicity of
Phaeoacremonium aleophilum associated with
grapevine decline in Kurdistan region-Iraq. J.
Univ. Zakho.1 (2):612-619.

Halleen, F,P.,Fourie,H and Crous,P. W. (2006). A
review of black foot disease of grapevine.
Phytopathol.Mediterr. 45: 55-67.

Harman, G.E., Howell, C.R.,Viterbo, A., Chet, I.,
Lorito, M (2004) Trichoderma species-
opportunistic, ~ virulent  plant  symbionts.
Nat.Rev.Microbiol 2: 43-56.

Howell , C.R (2003) Mechanisms employed by
Trichoderma species in the biological control of
plant diseases: the history and evolution of current
concepts. Plant Dis. 87: 4-10.

Jensen, D.F., Knudsen, I.M.B., Liibeck, M.,
Mamarabadi, M., Hockenhull, J. and Jensen, B
(2007). Development of a biocontrol agent for
plant disease control with special emphasis on the
near commercial fungal antagonist Clonostachys
rosea strain “IK726.” Australasian Plant
Pathology, 36:95— 101.

Jinantara, J. (1995). Evaluation of Malaysian isolates
of  Trichoderma  harzianum  Rifai and
Glicocladium virens Miller, Gidens and Foster for
the biological control of Sclerotium foot rot of
chili. Ph. D. Thesis. University Putra Malaysia,
Selangor, Malaysia.

Jouan, B., Lemaire, J.M., Arnoux, J. (1964).
Elémentsd’appréciation des intéractions entre

champignons cultivés in vitro, Phytiatrie-
Phytopharmacie 13: 185-195.
Kubicek, C.P., Mach, R.L., Peterbauer,C.K.,

Lorito,M (2001) Trichoderma: from genes to
biocontrol. J Plant Pathol. 83: 11-24.

Lahlali, R. & Peng, G. (2013). Suppression of
clubroot by Clonostachy srosea via antibiosis and
induced host resistance. Plant Pathology, 63(2):
447-455.



Journal of University of Zakho, Vol. 4(A), No.2, Pp 166-172, 2016

ISSN: 2410-7549

Lunque,J.,Martas,S.,Aroca,A.,Raposo,R and Garcia
Figueras, F. (2009). Symptoms and fungi
associated with declining mature grapevine plants
in Northeast Spain. J.Plant Pathol.91:381-390.

Maher,L.,Yusuf,U.K.,Ismail,A and Hossain,K.(2014).
Trichoderma spp.: a Biocontrol agent for
sustainable management of plant diseases.
Pak.J.Bot.46:1489-1493

MartinM.T and Cobos,R.(2007).Identification of
fungi associated with grapevine decline in Castilla
y Leon (Spain). Phytopathol.Medditerr. 46:18-25.

Moller, K., Jensen, B., Paludan Andersen, H., Stryhn,
H. &Hockenhull, J (2003). Biocontrol of Pythium
tracheiphilum  in  chinese  cabbage by
Clonostachys rosea under field conditions.
Biocont. Sci. and Technol. 13(2):171-182.

Nobre, S. A. M., Maffia, L.A., Mizubuti, E.S.G,,
Cota, V. & Dias, A.P.S., (2005). Selection of
Clonostachys rosea isolates from Brazilian
ecosystems effective in controlling Botrytis
cinerea. Biological Control, 34(2):132—-143.

Ordentlich, A., Wiesman,Z.,
Gottlieb,H.E.,Cojocaru,M and Chet,I.( 1992).
Inhibitory furanone produced by the biocontrol
agent Trichoderma harzianum. Phytochem., 31:
485-486.

Papavizas, G.C. (1982). Survival of Trichoderma
harzanum in soil and in pea and bean
rhizospheres. Phytopathology, 72: 121-125.

Papavizas, G. (1985). Trichoderma and Gliocladium:
biology, ecology, and potential for biological
control. Ann.Rev. Phytopathol. 23:23-54.

Pisi, A., Cesari, A. &Zakrisson, E (2006). SEM
investigation about hyphal relationships between
some antagonistic fungi against Fusarium spp.
foot rot pathogen of wheat. Phytopathol. Mediterr.
40:37-44.

Ramezani, H (2001). Biological control of root-rot of
eggplant caused by Macrophomina phaseolina.
Am. Eurasian J Agric Environ Sci. 4: 218-220.

Roberti, R., Veronesi, AR., Cesari, A., Cascone, A.,
Di Berardina, 1., Bertini, L and Caruso, C (2008).
Induction of PR proteins and resistance by the
biocontrol agent Clonostachys rosea in wheat
plants infected with Fusarium culmorum. Plant
Science, 175(3):339-347.

Rodriguez, M. A., Cabrera, G., Gozzo, F.C., Eberlin,
M.N and Godeas, A., (2011).Clonostachys rosea

BAFC3874 as a Sclerotinia  sclerotiorum
antagonist: mechanisms involved and potential as

a  biocontrol agent. J.  Appl.Microbiol.
110(5):1177-1186.

Savocchia,S.,Steel,C.C.,Stodart,B.J and
Somers,A.(2007). Pathogenicity of

Botryosphaeria species isolated from declining
grapevine in subtropical regions of Eastern
Australia. Vitis 46:27-32

Schirmbock,M., Lorito, M., Wang, Y.L, Hayes, C.K.,
Arisan-Atac,] (1994) Parallel formation and
synergism of hydrolytic enzymes and peptaibol
antibiotics, molecular mechanisms involved in the
antagonistic action of Trichoderma harzianum
against phytopathogenic fungi. Appl. Environ.
Microbiol. 60: 4364-4370.

Steindorff, A.S., Ramada, M.H.S., Coelho, A.S.G.,
Miller, R.N.G., Janior, G.J.P., Ulhoa, J.C and
Noronha, E.F.( 2014).Identification of
mycoparasitism-related  genes  against  the
phytopathogen Sclerotinia sclerotiorum through
transcriptome and expression profile analysis in
Trichoderma harzianum.BMC Genomics,
15(1):204.

Sutton, J., Li, D.W. ,Peng, G., Yu, H., Zhang, P and
Valdebenito-Sanhueza,R.(1997). Gliocladium
roseum, a versatile adversary of Botrytis cinerea
in crops. Plant Dis. 81:316-328.

Sutton, J.C., Liu, W., Huang, R. & Owen-Going, N.
(2002). Ability of Clonostachys rosea to establish
and suppress sporulation potential of Botrytis
cinerea in deleafed stems of hydroponic
greenhouse tomatoes. Biocont. Sci. and Technol.
12(4):413-425.

Vinale, F., K. Sivasithamparam, E. Ghisalberti, R.
Marra, S. Woo, and M. Lorito. (2008).
Trichoderma-plant-pathogen interactions.  Soil
Biol. and Biochem. 40:1-10.

Viterbo, A., Ramot, O., Chemin, L., Chet, I (2002)
Significance of lytic enzymes from Trichoderma
spp in the biocontrol of fungal plant pathogens.
Antonie van Leeuwenhoek 81: 549-556.

Xue, A.G.( 2003). Biological control of pathogens
causing root rot complex in field pea using
Clonostachys rosea strain ACM%41.
Phytopathology, 93(3):329-335.

171



Journal of University of Zakho, Vol. 4(A), No.2, Pp 166-172, 2016 ISSN: 2410-7549

J &y i Us S <y 4yl s Clonostachysrosea s Trichoderma harzianum v S,
- Bl pe = (glamdy S i san

eSS By

5 Clonostychysrosea 15,8 333 USH,S US,Ls Loy o Ollds ol adsad by
B 5 i Uy S <3 84 3 Trichodermaharzianum

565 g Uy S N 53048y d 5y 6 S5 C.rosea sy S S e 13 Ly J oy
# 0.90 «sa& X 13,9 Cylindrocarpondestructans s Phaeoacremoniumaleophilumek s
(X=1.43) B. parva J&s b Sajisler 3 S yan

ol ol oy (X=0.50 — 0.65) 5 0l ) awile 15368 s 633 Blr U S, T, harzianum
.C. rosea ys

150 P. aleophilum &y s Uy 25 (648845 653 C. rosea 63 y8 (onis 1y U S, S jus (o S4b
oo gy &l Ciupld 15% 5 10% 55% '3p C.rosequls & J&s 74.33% 5 55.17% 5 46.60%
‘ily sga Macrophomainaphaseolina 5 Botryosphaeriaparvas;yS s J 656,
J19.8% 35 19% 3y saa P. aleophilumis € " o shemle yaw J Bz U S5, T.harzianumis s &
3 12.66% V35 g5 B.parva s J OS5, Loy . Cygs J 15% 5 10% 134 Oy adls (03
(28% s 3bJ M. phasioling e shews yw J 0 S35 .15% 5 10% 1355 Ol )\ aila (005 J12.82%
. (6.91% ) 10% 3 (5.25%) 5% 13,J 35 yawd 0,58 wpeuS C. destructans. sy - 20%)

S LI

Trichoderma iy Clonostachys rosea il oo S aldsuwl 3sUS jlasy duwlyll oda oy
oyl ) o e Wb @ ol il e Do @ Ol kel jan Ao ag Jul S harzianum
Phaeoacremonium aleophilum g bdl ol jeaees ¢ 4o 4z blis C. rosea il o) gl
o S D e ikl UK 0.90 gils X bl ded <ol ,Cylindrocarpon destructans;
by §pedl O kil Az o U W wglie T Harzianum ki 461 . Botryosphaeria parva ki
bz X

wo syme 136 C.rosea it jlesyt bi . C.rosea kil oo ot <ol @15(X=0.50 — 0.65)
(N S 15% 5 5%, 10% 55158 we 74.33% 5 55.17% 546.6% < sP.aleophilum ki
L3 T. harzianum jké ~s1, . Macrophomaina phaseolina ; B. parva gp ki we b ) ¢k |
B. parva i LS &l A15% 10% 355 e 19.83% 519% iy P.aleophilum ki 4
bl W N Je 12.8% 5 12.66% ks iy T. harzianum jedt o 15% 5 10% 38 b
& Lt dd B Joew C.destructans kil ¢ W . 20-28% on b e 515 M. phaseolina kil
10% (6.91%) 35 5% (5.25%) ;S5

172



