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Table 1. morphometric characters of the second-stage juvenile and cysts of H. avenae nematode collected from

wheat fields in Dezful County

Character\Source Present Study
Cyst
N 4
L 554+ 21(526-579) 587+119(510-762)
a 26.3+ 2(23.5-28.3) 1.3+0.1(1.2-1.4)
c 8.1+ 0.5(7.5-8.7) -
c 4.2+ 03(3.9-4.6) -
Stylet 26.9+ 0.8(26-27.6) -
Conus 10.2+ 1(9-11.4) -
Median bulb 74.6% 2.6(71.1-77.3) -
Tail length 68.6+ 5.5(62.9-74.5) -
Body width 21.1#+ 0.9(20.5-22.5) 458+96(374-596)
Hyaline 44.3+ 4.1(39.2-49.3) -

Anal body width

16.4+ 1.8(15.4-19.1) -
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Fig 1: Photomicrographs of H. avenae. Juveniles (A-D) and cyst (E-F). A: Head and stylet, B-C: tail and hyaline,
D: Entire body, E: Bifenestrate, F: Cyst. (Scale bare: A-C, E: 10 micrometer, D, F: 100 micrometer).
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Chart 1. Number of eggs hatched in the presence of bacteria in the laboratory (The columns that have common
letters are not significantly different from each other based on the LSD test at the 5% probability level.)
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Chart 2. The effect of bacteria on the number of live larvae in the presence of bacteria in the laborator
(The columns that have common letters are not significantly different from each other based on the LSD test at
the 5% probability level)
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Chart 3. The effect of different treatments on plant height under greenhouse conditions (The columns that have
common letters are not significantly different from each other based on the LSD test at the 5% probability level)
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Chart 4. The effect of different treatments on the number of seeds under greenhouse condition (The columns that
have common letters are not significantly different from each other based on the LSD test at the 5% probability

level)
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Chart 5. The effect of different treatments on plant fresh weight under greenhouse condition (The columns that
have common letters are not significantly different from each other based on the LSD test at the 5% probability

level)
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Chart 6. Effect of different treatments on plant dry weight under greenhouse condition (The columns that have
common letters are not significantly different from each other based on the LSD test at the 5% probability level)
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(The columns that have common letters are not significantly different from each other based on the LSD test at
the 5% probability level)
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Chart 8. The effect of different treatments on root dry weight under greenhouse condition (The columns that

have common letters are not significantly different from
level)
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Chart 9. the effect of different treatments on the number of cysts under greenhouse condition (The columns that
have common letters are not significantly different from each other based on the LSD test at the 5% probability

level)
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Chart 10. the effect of different treatments on the number of eggs in the cyst under greenhouse condition (The
columns that have common letters are not significantly different from each other based on the LSD test at the 5%
probability level)
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Chart 11. the effect of different treatments on the number of larvae in the pot under greenhouse condition (The
columns that have common letters are not significantly different from each other based on the LSD test at the 5%
probability level)
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Abstract

One of the damaging agents for wheat is the cereal cyst nematode (Heterodera avenae). Plant Growth Promoting
Bacteria (PGPR) are a group of bacteria that have beneficial properties for plant growth, including iron
chelation, siderophore production, phosphate dissolution, nitrogen fixation, as well as the production of protease
and chitinase enzymes. These bacteria can also be used as biological control agents. In this study, wheat roots
showing suspicious symptoms of cereal cyst nematode were collected from the Dezful county in Khuzestan
province during 2022-2023. After initial investigations, nematode identification and purification was done.
According to the morphometric and morphological characteristics of the larvae and cysts, especially its cone top,
H. avenae was diagnosed. the effect of seven native growth-stimulating bacterial strains on egg hatching rate and
mortality of cereal cyst nematode larvae in the Petri dish was investigated in the laboratory. The effect of four
selected bacterial strains with sulfur treatment and Nematex EC nematicide was investigated in the greenhouse
against grain cyst nematode. The results showed that in laboratory conditions, the bacterial strains were able to
reduce the egg hatching rate by 62% on average. Bacillus pumilus bacteria caused the greatest decrease in egg
hatching by 73%. The percentage of mortality of larvae in the laboratory test was also shown to be 63% on
average, and the treatment of B. pumilus bacteria showed the highest percentage of mortality with 70%. The
results of the greenhouse investigations showed that the treatments involving sulfur-healthy plants, sulfur-
nematode, and the B. pumilus and P. fluorescens bacteria were most effective in promoting healthy plant growth
and controlling nematode infestation. These treatments resulted in significant improvements in plant height, as
well as fresh and dry plant and root weights. Additionally, the greatest reduction in the number of cysts was
observed in the B. pumilus treatment, with an average of 49 + 1 cysts. When examining the number of eggs
within the cysts, the most substantial decrease was observed in the Nematex EC and B. pumilus bacteria
treatments, with 67 + 1 and 111 + 2 eggs, respectively. Furthermore, in the assessment of the number of live
larvae in the pot, the greatest decrease in the number of larvae was observed in the Nematex treatment, with 87 +
1.
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