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Table 1- Number of fungal isolates obtained from Sugar Beet cyst nematode (H. schachtii)
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Figure 1- Images of identified fungi (A: S .lanosoniveum, B: N .macrodidyma,C: F .oxysporum, D: C .gloeosporioides, E: A
.chlamydospora, F: P .chrysogenum)
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Figure 2- Microscopic images of identified fungi: S .lanosoniveum (Octahedral crystal (A), Conidiophores and conidial heads
(D), Subglobose to ellipsoidal conidia (E)), P .chrysogenum (Conidiophore, Metula, Sterigma, Conidia (B, C)), N

.macrodidyma (Macroconidia (F), F .oxysporum (microconidia, macroconidia, short phialides (G, H)), C .gloeosporioides
Conidia (K))
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Table 2- Blast results (BLAST) of identified fungi
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Figure 4- Relative analysis of fungal isolates Lipase activity (A) C .gloeosporioides, (B) F .oxysporum, (C) S .lanosoniveum, (D)
P .chrysogenum, (E) A .chlamydospora, (F) N .macrodidyma
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Figure 5- Relative analysis of fungal isolates chitinase activity (A) F .oxysporum, (B) C .gloeosporioides, (C) N .macrodidyma,
(D) S .lanosoniveum, (E) P .chrysogenum, (F) A .chlamydospora
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Table 3- The size of the halos created by the fungal isolates
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Introduction: Sugar beet is adaptable to be cultivated in different weather conditions and regions. In 2015,
the overall area for sugar beet cultivation was estimated about 105,000 hectares which 19000 of this was in
Khorasan Razavi province. Sugar beet is considered as a valuable agricultural crop both for economy and
employment. Nevertheless, producing this crop faces many challenges including the high number of pests. One
of these pathogenic factors is the nematodes. Among plant-parasitic nematodes cyst nematodes are a large group
with economic importance in different countries. These nematodes cause much damage to agricultural crops.
Among the different cyst nematode genera Globodera and Heterodera have species which are important due to
economic damage.

Materials and Methods: During the year of 2016, 22 samples of soil and roots of sugar beet in cyst
nematodes contaminated field in Khorasan Razavi were gathered. Cyst nematodes were extracted by the use of a
small clip and a binocular and put in petri dish with some water. White materials were also taken from the root
by a delicate needle and put in sterile distilled water after washing. Separating and purifying fungi were done in
3 parts: separating fungi from cysts and materials, separating fungi from eggs and larvae nematode, and making
single spore fungi and pure culture. The cysts and separated materials were washed by distilled water for several
times and antisepticised for 1, 2 or 3 minutes in 10% Sodium Hypochlorite, and 10% and 20% Ethyl alcohol.
Cysts and materials were washed again with sterile distilled water and sterile sifter was used. The cysts and
materials in petri dish containing PCA, PDA, CMA and MEA culture mediums were separately taken and
cultured by a needle under laminar. Four cysts were placed at the 4 sides of each 8cm petri dish containing the
above mentioned culture mediums. 16 brown cysts from each soil sample were cultured. Two petri dishes from
each sample were kept and checked consistently in two hot and cold temperatures in incubator with 20-25 and
incubator with 8-10. After 7-14 days the grown fungi were taken to a new culture medium of PDA for a better
development and in later stages they were purified on WA culture medium by single spore or hyphal tip
methods. Purified fungi were kept in test tubes containing PCA food environment and 4 temperature and also on
sand for later studies. Cyst shells were destructed by cyst crusher (homogenizer) and their eggs and mash were
released. Released eggs from cysts were formed into suspension in sterile water. 0.5-1 ml of suspension of eggs
and larvae were taken by sterile micropipette and diffused on petri dish containing water agar culture medium.
These culture mediums were kept and checked regularly in dark in the incubator with 20-25 *C. Grown fungi from

these eggs and larvae were taken to a new culture medium and purified by single spore and hyphal tip methods.
WA culture medium was used for single spurring and purifying fungi. PCR based methods: morphological and
molecular identification, were used to identify the fungi isolates. Mycelium fungi growth phases, fungi DNA
extraction, PCR reaction and electrophoresis were done to identify molecular fungi. Lipase and chitinase assays
were performed on the isolates.

Results and Discussion: For Lipase test, each fungal isolate was cultured on peptone agar media and after 7
days isolates were examined. Around the colony of the isolates produced by the lipase enzyme formed a
precipitate or a colorless aura, which is due to the formation of calcium salts from free lauric acid by the lipase
enzyme, which indicates the positive activity of lipase. Among the isolates, Colletotrichum gloeosporioides had
the highest sediment content, indicating the activity of lipase enzyme and the highest isolate in this test. After
that, Neonectria macrodidyma and Penicillium chrysogenum showed the highest activity of lipase enzyme
activity. Fusarium oxysporum showed no sediment and the lowest level of lipase enzyme activity was observed
in this fungus. For chitinase test, isolates were cultured on colitic kitein medium. Around the colony and also the
color of the culture medium, the chitinase-producing isolates changed the violet color, which indicates the
positive activity of the chitinase enzyme in these isolates. Relative analysis of chitinase activity showed that the
isolate of P. chrysogenum had the largest and fastest change in color to violet, indicating the highest production
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of chitinase enzyme by this fungus. The lowest chitinase production was by C. gloeosporioides, which showed
the slightest and slowest changes in color compared with other isolates and the weakest isolate was introduced
for the production of chitinase enzyme.

Conclusion: In this research, different fungi were isolated from sugar beet cystc. Most fungal isolates
belonged to Torbat-e-Haidiriyah and Fariman, and the least isolates belonged to Khaf. The highest frequency of
Fusarium isolates was found to be 37.35%. Isolation of Simplicillium lanosoniveum fungi, P. chrysogenum, C.
gloeosporioides was the first reported cyst nematode in sugar beet. In the relative analysis of lipase activity, it
was found that P. chrysogenum and C. gloeosporioides fungi exhibited the highest amount of lipase production,
which was the highest marker in this test. Relative analysis of chitinase activity showed that P. chrysogenum had
the largest and fastest color change to purple, indicating the highest production of chitinase enzyme by this
fungus. The lowest chitinase production was obtained by isolate C. gloeosporioides, which showed the slightest
and slowest changes in color compared with other isolates. The fungus P. chrysogenum showed the best results
in both tests, this fungus is, therefore, recommended for further research with the observation of the necessary
points.
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