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in two treatments with nematodes, the roots of sugar beet
plant in each tube were washed away from soil particles
with vigorous water stream on to a 200 µm aperture
sieve. Then after, healthy and diseased cysts of
nematodes on the roots were counted and collected under
stereomicroscope (Olympus SZX12) by using a finetipped forceps and preserved in eppendorf microtube. The
roots and leaves of treated and untreated sugar beet
plants were preserved at 4°C. These materials were used
to measure different physiological aspects of plants.
Fresh leaves and tap roots of treated and untreated
sugar beets were weighted, recorded and rinsed with
distilled water several times. Plant materials dried by filter
papers and incubated in an oven at 70°C for three days
until to be dried. The dried leaves and tap roots of plants
were powdered separately by using a mortar and pestle
and used to measure some physiological aspects of sugar
beet plants in the following steps:
To measure potassium contents of each sample, a
0.1 g of powdered material of sugar beet plant was treated
with 10 mL of 3% sulfusalicylic acid. After 48 h, the
sample was filtered through a Whathman filter paper No.
1. The potassium contents in leaves and roots of samples
were measured by using a flame photometer (Corning 400)
and it was calculated through the standard curve and
recorded.
The amount of chlorophyll of each treatment was
measured by Arnon (1949) method with a slightly
modification.
Statistical analysis: Analysis variance of data was made
by one way ANOVA. The variance homogeneity of mean
values of Biomass, potassium in leaves and roots,
chlorophyll content in leaves was evaluated by the
Tukey test.

sclerotium-like cluster of fungus on body wall which is
referred to as syndrome of the sterile fungi on beet cyst
nematodes (Fig. 2).
One way analysis of data measuring fresh weight
of sugar beet cv. 7233 in four treatments (untreated
control, nematode, fungus and nematode + fungus)
revealed a significant difference between fresh weights of
treatments. Meanwhile, the fungus had not detrimental
effect on decreasing fresh weight of plants in comparison
to the control. The treatment of nematode as well as
nematode plus fungus showed some reduction in weights
of both root and shoot (Fig. 3).
One way analysis of data, measuring the potassium
content of sugar beet cv. 7233 in four treatments (control,
nematode, fungus and nematode + fungus) indicated that
there were significant difference between potassium
content of leaves and roots using Tukey test (p = 0.05).

Fig. 1: Comparison between the development of healthy
and diseased cyst of nematodes, Heterodera
schachtii, in control and treated sugar beet plants,
cultivar 7233, by an antagonistic sterile fungus,
StFCh1-1, in the rhizosphere condition (p = 0.05,
n = 6)

RESULTS
Result of cyst extraction from an infested soil of
sugar beet field in west Azarbijan indicated that its
infestation was 7.5 cysts in 20 g soil. The viability of
second stage juveniles of nematode emerged from cyst in
hatching test was 9.7±2.4 per cyst. Result of this bioassay
indicated that, the beet cyst nematodes could reproduced
on sugar beet plants cultivar 7233 in soil in the treatments
inoculated with nematodes as well as with the sterile
fungus StFCh1-1. The number of developed cysts of
nematode on roots of sugar beet plants was 14.3±5.8 and
9.8±3.9 in treatments with nematode and nematode plus
sterile fungus StFCh1-1 respectively. The number of
infected cysts of nematode in the presence of sterile
fungus was 32.2% (Fig. 1). The diseased cysts of
nematode were identified only through the presence of a

Fig. 2: Syndrom of the diseased beet cyst nematode,
Heterodera schachtii, produced by a sterile
fungus, StFCh1-1, in the rhizosphere condition
(original)
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