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Table 1. Morphometric characters of the population of Pratylenchus thornei collected from wheat and
barley roots of Khuzestan province.

Shush Mahshahr Gotvand Omidiyeh  Dashte Azadegan CV

Characters Fernalo Male Female Female Female Female

n 4 1 4 4 4 4

L 615+55.5 472.3 517.5+74.9 586.2+83.6 610.2+53.1 580+73.1 12.2
(558-688) (446-589) (475-660) (557-670)  (485-631)

a 33.45+3 30.4 31.6%£1.8 32.8+21 31.7+£2.7 34.5+1.9 7.2
(30.3-37.3) (29.6-33.6) (30.3-35) (29.8-35.5) (32-36.2)

b 6.2+0.4 6 5.7+0.8 5.8+0.5 6+0.65 6.1+0.4 9
(5.7-6.7) (4.8-6.7) (5.4-6.5) (5.4-6.7)  (5.7-6.7)

b' 3.8+0.06 3.9 4+0.5 4.6+0.8 4.8+0.7 4.4+0.5 14.6
(3.8-3.9) (3.5-4.7) (3.8-5.4) (4.2-5.6)  (3.9-4.9)

o 19.9+2.7 16.23 18.9+3.8 19.7+3.4 21.8+2.7 21+15 13.8
(17.4-23.6) (15.8-24.3) (16.2-23.3)  (18-24) (19.2-22.3)

c' 1.6+0.06 3 1.74£0.3 1.6+0.2 1.540.1 1.6+0.2 10.7
(1.6-1.7) (1.4-2) (1.5-1.9) (1.4-1.6)  (1.4-1.8)

\Y 76.6+1.9 - 75+5.4 7612 76+1.9 74.7+£3.9 4
(74.8-78.93) (67.1-79) (73.3-78.3)  (73.2-77.3) (69-77.9)

Stylet length 15.4+0.9 13.6 15+1.2 15.1+£1.3 15.4+1.1 15.6+1 6.7
(14.5-16.5) (13.6-16.5) (13.9-16.5)  (13.9-16.5) (14.2-16.5)

MB 63117 429 45156 56.3+18 53.9+13.8 59.4+14 25.6
(46.7-81.2) (40.1-53) (38.3-70.6)  (42.2-71.2) (47.5-79.2)

Pharynx length 98.1+1.4 776 98.5%15.7 97.4+6.9 96.5+6.5 87.7+£10.2 9.7
(96.9-99.9) (87.3-119.3) (87.4-102.2) (88-103) (78-98.8)

Overlapping 39.3+9.1 43.6 37.1+25 31.1+8.1 28.319.1 44.8+10.8 26.6
(30-48.5) (35.3-40.7) (19.3-37.3) (17.9-39) (36-59.3)

S-E pore 71.1+£4.7 61 78+12.7 88.7+14.9 80.7+6.5 73.6+9.7 13.3
(70.4-81.2) (67.2-89.8) (67.4-100)  (73.2-88.3) (65-87.3)

Body width 18.3+0.06 145 164425 17.9+2 19.2+1.6 16.8+1.7 10.8
(18.3-18.4) (14.1-19.4) (14.9-19.4)  (17.5-21.3) (14.2-17.9)

Gonad/Tail (%) 44.6x7.5 28.7 27.14#55 28.8+4.2 30+3.5 26.2+4 26.5
(36-52.1) (21.4-34.4) (25.5-35) (25.5-33.4) (23-32)

Post-uterine sac 23.812.4 - 20.3£5.9 24.846 26.3£3.5 27.1+2.1 18.5
(21.3-26.2) (16.5-29) (17.4-31) (22.2-30.5) (24.9-30)

Tail length 30.7£1.3 29.1 27.1+24 28.6+1.1 28.8+.9 27.6+2.8 7
(29.1-32) (24.2-29.1) (28.2-30) (27.9-30)  (25.2-31)

Spicule length - 18 - - - - -

Gubernaculum - 8.7 - - _ _ ~

All measurements are in pm and in the form: mean+SD (range).
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Table 2. Morphometric characters of the females of Pratylenchus neglectus from wheat and barley
roots of Khuzestan province. All measurements are in pm and in the form: mean+SD (range).

Characters Mahshahr  Masjedsoleiman  Ramshir Shushtar cv

n 5 5 5 5

L 479.9+36 537+84.6 503.8440.4 501.4+76.9 12.2
(429-524)  (440-637) (460-563)  (426-591)

a 25.8+1.8 24742 29.5+2.9 23.31£3.6 13.3
(23.5-28) (21.8-27.3) (26.4-33.9) (18.7-27.7)

b 4.7+0.9 6.2+0.5 5.3+1.4 4.8+1.2 22.2
(3.9-6.3) (5.6-7) (4.4-7.8) (3.2-6.4)

b' 4+0.6 5+0.0.7 4.2+0.8 4+1.2 20.7
(3.3-4.9) (4-5.7) (3.7-5.6) (2.3-5.8)

c 17.4+1.5 18.3+2.5 20.7+0.8 17+2.8 13.2
(15.3-19.4) (15.7-22) (19.5-21.6) (13.4-21.1)

c 1.5+0.1 1.5+0.4 1.4+0.2 1.4+0.1 15.5
(1.3-1.6) (1.4-2.2) (1.3-1.7) (1.2-1.5)

\ 81.4+4.1 80.6+4.5 78.8+2 78.3+2.2 4.2
(76.2-87) (76.6-81.8) (76.7-81) (74.9-81)

Stylet length 15.4+0.8 16.8+1.1 155 04 17.6x1.6 8.5
(14.5-16.5) (15.7-18.4) (14.9-16.1)  (16.3-19.4)

MB 49.7£2.7 53.6+3.6 48.5+7.9 48.6+3.8 9.9
(46.7-53) (50-58.8) (37.5-57) (42-52)

Pharynx length 88.5+6.4 97+5.8 88.4+14.7  109.8+20.6 15.8
(82.4-97) (90.2-105) (72-101.9)  (92-131)

Overlapping 28.8.31+4 38.5+8.9 29+2.3 43.4+4 23.3
(24.2-34) (24.2-48.5) (25-31) (38.8-49)

S-E pore 84.8+8.6 94.6+7 81.8+12.1  90.817.6 11.1
(73-93) (94.1-102) (70-101) (79-98)

Body width 18.7+2.2 21.7+1.8 17.2+2.7 21.6x1 13.7
(16.5-22.3) (19.4-23.3) (14.5-21.3) (20.4-22.9)

Gonad/Tail (%) 34.2+1.6 39+5.3 34+3.5 37.6x4.4 11.6
(33-37) (30-43) (30-36) (30-41)

Post-uterine sac 26.9+3.3 29.815 21+7 29+8.9 25.7
(23.3-31) (24.2-37) (14.5-32) (19.4-36.5)

Tail length 27.6+1.7 29.5+3.6 24.3+2 29.7+2.7 11.8
(25-29.1) (27.2-35.9) (22-27.2) (27-32)
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Figure 1. Distribution map of root lesion nematodes in wheat and barley fields
of Khuzestan province using ArcGIS 9.3 software
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Table 3. Status of root-lesion nematodes in irrigated and rainfed wheat fields of Khuzestan province

Region Numbers of fields surveyed Pratylenchus  Density in 250 Density in1 g
Irrigated  Rainfed SPecies cm? soil root

Ahvaz 12 (5) 1 0 (0) Pt? 56 (60-240)3 9 (5-18)

Andika 0(0) 2(2) Pt & Pn 272 (146-398) 90 (14-167)

Andimeshk 7(2) 0(0) Pn 71 (35-465) 46 (1-91)

Baghmalek 1(0) 4 (1) Pn 100 0

Bandar Mahshahr 5 (3) 0 (0) Pt 68 (65-172) 6 (1-18)

Behbahan 12 (5) 0(0) Pt & Pn 109 (200-534) 123 (16-365)

Dasht Azadegan 14 (1) 0 (0) Pt 210 14

Dezful 9(3) 1(0) Pn 96 (145-470) 7 (6-8)

Gotvand 8 (5) 0(0) Pt 160 (111-329) 61 (1-283)

Haftkel 0(0) 3(0) Pn 0 0

Hendijan 4(0) 0 (0) Pn 2 (1-11) 0

Hoveyzeh 8(2) 0(0) Pt 326 (221-432) 37 (22-52)

Izeh 0(0) 5(1) Pn 107 (434) 61

Khorramshahr 5(0) 0(0) Pt 0 0

Omidiyeh 4(2) 0(0) Pt & Pn 66 (78-253) 29 (11-42)

Lali 0(0) 2(2) Pt & Pn 524 (235-813) 145 (48-242)

Masjed Soleyman 0 (0) 2 (1) Pt 148 (295) 77

Ramshir 7(4) 0 (0) Pt & Pn 72 (70-210) 4 (2-5)

Ramhormoz 11 (6) 0 (0) Pt & Pn 234 (89-734) 65 (14-130)

Shadegan 5(@1) 0 (0) Pt 40 (20) 5

Shushtar 17 (8) 5(0) Pt & Pn 145 (65-904) 72 (1-352)

Shush 16 (10) 0 (0) Pt 288 (63-1334) 50 (1-198)

Total 145 (55) 24 (7) 101 (1-1334) 30 (1-365)

1: The number between brackets indicates the number of infested fields.

2: Pt: P. thornei; Pn: P. neglectus

3: Mean and range numbers per 250 cm? soil; Mean and range per 1 g root
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Table 4. Status of root-lesion nematodes in irrigated and rainfed barley fields of Khuzestan province

Region Numbers of fields surveyed  Pratylenchus Density in 250 Densityinlg
Irrigated Rainfed species cm? soil root

Ahvaz 1(0)* 0(0) 2 (08 0

Andika 0 (0) 3(2) - 122 (132-235) 28 (39-51)

Baghmalek 6 (3) 5(4) Pn 155 (30-365) 7 (1-15)

Haftkel 0 (0) 2 (0) - 0 0

Hendijan 1(0) 0(0) - 0 0

Izeh 0 (0) 2 (1) Pn 434 30

Khorramshahr 2(0) 0(0) - 0 0

Omidiyeh 1(1) 0 (0) Pt & Pn 67 (135) 11

Lali 1(2) 1(0) Pt & Pn 72 (144) 25

Ramhormoz 3(2) 0 (0) Pt & Pn 81 (105-137) 16 (15-18)

Shadegan 1(0) 0 (0) Pt 0 0

Shushtar 1(0) 0 (0) Pt & Pn 0 0

Shush 1(0) 0 (0) Pt 0 0

Total 18 (7) 13 (6) 72 (30-365) 9 (1-51)

1: The number between brackets indicates the number of infested fields.

2: Pt: P. thornei; Pn: P. neglectus

3: Mean and range numbers per 250 cm?® soil; Mean and range numbers per 1 g root
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Abstract
Background and Objectives
Iran’s Khuzestan province ranks first in wheat production. Root-lesion nematodes (RLN) are
a group of plant parasitic nematodes that includes several closely related species of
economically significant cereals. There have been eight species of RLN recorded for small
grains. Four species (P. thornei, P. crenatus, P. neglectus and P. penetrans) are found
worldwide, particularly in temperate zones. P. neglectus, P. thornei, P. pseudopratensis and
P. penetrans prevalent in Iranian wheat fields. However, there is insufficient information
regarding the status of RLN in the province of Khuzestan’s cereal fields. The objective of this
study was to determine the occurrence, distribution and population density of RLN in wheat
and barley fields in Khuzestan province.
Material and Methods
A survey was conducted over three years (2008-2011), where 169 wheat and 31 barley fields
were inspected and sampled in 21 regions during the grain filling and harvesting periods in
the Khuzestan province of Iran. A stereomicroscope was used to examine the root tissue of
10 wheat and barley plant samples for disease symptoms. The Whitehead tray method was
employed to process 250 cm?® of soil from each collected soil sample. The RLN species were
identified using morphological and morphometric characteristics. ArcGIS 9.3 software was
utilized to map the distribution of RLN on the map of Khuzestan.
Results
Results indicated that 37% of wheat fields in the regions of Ahvaz, Andika, Andimeshk,
Baghmalek, Behbahan, Dasht-e Azadegan, Dezful, Gotvand, Hoveyzeh, Izeh, Lali, Omidiyeh,
Ramshir, Ramhormoz, Shadegan, Shushtar, and Shush were infested with P. thornei and P.
neglectus, with mean population densities of 39 and 101 nematodes per gram of root and 250
cm?® of soil, respectively. In addition, 42% of barley fields in Andika, Baghmalek, Izeh, Lali,
Omidiyeh, and Ramhormoz were infested with the nematode, with mean population densities


mailto:alirahmadi2000@gmail.com

Plant Protection (Scientific Journal of Agriculture) 45(3), Autumn, 2022

of 9 and 72 nematodes per gram of root and 250 cm?® of soil, respectively. The regions with
the highest and lowest nematode populations were Shush, Shusthar, Baghmalek, and
Hendijan, with densities of 1,334, 904, 11, and 100 per 250 cm?® of soil, respectively. Ten
percent of the surviving fields exhibited nematode populations exceeding 1-2 per gram of soil,
which is extremely likely to cause cereal crop damage.

Discussion

Pratylenchus thornei, P. neglectus, and a mix of the two species were observed in 62, 18, and
20% of the surveyed fields in Khuzestan, respectively. In both wheat and barley fields, P.
thornei was the dominant species. Globally, P. thornei is deemed more dangerous than P.
neglectus. This is the first report of the presence of root lesion nematodes in wheat and barley
fields in Khuzestan province, with contamination rates of 37 and 42%, respectively. Disease
incidence was higher in irrigated fields than in rain-fed fields, indicating that soil moisture and
nutrients positively influence the nematode population. The nematode population density was
higher in wheat fields than in barley fields, confirming that barley is a poor host for RLN. The
economic damage thresholds for P. thornei and P. neglectus on wheat have been reported to
be 1-2 nematodes per gram of soil in various parts of the world. The most important
management practice is the use of resistant and tolerant wheat varieties to RLN.
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