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Distribution of cereal cyst nematode, Heterodera filipjevi, in wheat fields
of Isfahan province based on interpolation and relatignship of climatic
factors with its population densities

H. Karimipour Fard"?, E. Pourjam'”, Z. Tanha Maafi®, and N. Safaie’

(Received: 26.1.2016; Accepted: 28.7.2016)

Abstract

This study was conducted to identify cereal cyst nematodes (CCNs), distribution and disease incidence,
population density and preparing map of distribution based on interpolation using geographic information
system (GIS), as well as determination of relationship between climatic factors with population density of
dominant species. Totally 280 soil and root samples were randomly collected from 140 wheat fields of
Isfahan province during 2012-2014. The soil samples were processed for cyst extraction and number of
cysts, second stage juveniles (J2) and eggs inside each sample were counted. Species was identified based on
morphological and morphometric features and molecular characters. Analysis was performed by Arc GIS
software using interpolation technique for determination of raster maps of population density of J2, eggs and
direction of disease progression. After preparing the raster maps, direction and the correlation of J2 and eggs
populations with some climatic factors and altitude determined by GIS using Pearson's correlation
coefficient. Heterodera filipjevi was the only species of cereal cyst nematodes found in Isfahan province, and
56.4% of soil samples were contained H. filipjevi with an average population of 6.02 eggs and J2/g of soil.
Based on interpolation of population density, Ardestan, Natanz, Kashan, Aran va Bidgol, Mobarekeh, Naein
and Isfahan districts had the most mean population density of H. filipjevi, respectively. Population density of
the nematode showed direct correlation with the long term mean of temperature and inverse correlation with
the long term mean of precipitation, relative humidity percent and altitude.
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Fig 1. Sample locations in Isfahan province (Red and yellow dots are infested and not infested to Heterodera
filipjevi, respectively), and position of the studied meteorological stations (Blue stars).
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Table 1. Wheat area in Isfahan province during 2010-2012 and number of collected soil samples from each

district.

. Area (ha) .
District 20102011 20112012 No. of soil samples
Aran va Bidgol 1,500 1,400 2
Ardestan 3,900 3,500 9
Borkhar va Meymeh 9,500 10,230 9
Chadegan 6,931 7,700 9
Falavarjan 1,400 1,700 3
Fereydan 9,400 8,200 14
Fereydounshahr 4,200 3,900 2
Golpayegan 3,700 3,300 2
Isfahan 14,595 28,000 28
Kashan 1,400 1,200 5
Khansar 952 900 3
Khomeynishahr 500 500 1
Khour va Biabanak 175 250 5
Lenjan 600 500 1
Mobarakeh 1,438 2,000 6
Naein 307 375 2
Najafabad 837 800 3
Natanz 1,494 1,250 7
Semirom 8,900 11,300 15
Semirom sofla 2,000 1,800 2
Shahreza 4,600 3,800 9
Tiran va Karvan 1,825 1,800 3
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Fig 2. Vulval cone region of Heterodera filipjevi: Fenestration (right) and underbridge (left).
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Fig 4. GIS map of population density mean of Heterodera filipjevi, in wheat fields of Isfahan province.
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Fig 6. Map of direction of Heterodera filipjevi progression in Isfahan province.
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Fig 7. Interpolate maps of climatic factors and altitude in Isfahan province A: Annual mean of temperature, B:
Annual mean of precipitation, C: Annual mean of relative humidity percent, D: Elevation model.
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Table 2. Correlation of No. of the second stage juveniles (J2) and eggs of Heterodera filipjevi with climatic factors
and altitude based on Pearson's correlation coefficient.

Temperature (°C) Precipitation (mm) Relative humidity (%) Al(tggde
No. of J2 and eggs/200 g soil 0.43 -0.2 -0.4 -0.32
Significance 0.69 0.32 0.58 0.47
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