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Abstract

The Mazandaran Province occupies more than half of the area of Hyrcanian forests in the
north of Iran and has a very diverse vegetation. In order to be aware of the entry of important
plant parasite nematodes into these forests and to prevent their spread to downstream farms
and gardens, continuous monitoring and determination of the density of important plant
parasite nematodes in this area was necessary. Ninety rhizosphere samples of forest trees,
including maple, birch, oak, raspberry, alder, walnut, and hornbeam, were collected from this
province in 2020. Nematodes were extracted from the samples by wet sieving and
centrifugation method, and after fixing, permanent slides were prepared from them and their
morphological indices were measured and identified using valid keys. Also their frequency in
the samples and their population density in 200 cm? rhizosphere were determined. Nine
nematode species from the superfamily Criconematoidea were identified from the
rhizosphere of these trees under the following names: Criconemoides informis,
Criconemoides parvus, Mesocriconema solivagum, Mesocriconema xenoplax, Crossonema
civellae, Crossonema menzeli, Ogma fagini, Xenocriconemella macrodora, and
Paratylenchus straeleni. Among these nematodes, C. parvus had the highest frequency, and
population density in the rhizosphere of alder trees in the Dohaz forest of this province. Some
of these plant parasitic nematodes in high populations, in addition to direct damage to the
roots, cause the spread of some plant diseases and exacerbate the effects of frostbite.
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Table 1. Nine identified nematodes of superfamily Criconematoidea in the Mazandaran
Province forests, Iran.

Relative
Family Subfamily Species frequency Host Forest
%
.Crlcon_emlodes 1 Alnus sp. Dalikhani
informis
Acer sp. . .
M thonii C. parvus 26.7 Carpinus sp. Bilr:g:rm,
o acroposthoniinae Alnus sp.
g Mesacriconema 2 Carpinus sp.  Dalikhani
3 solivagum
3 M. xenoplax 1 Parrotia sp.  Javaherdeh
= Rubus sp.
o
& Crossonema 33 Acer sp. Javaherdeh
. . civellae ;
Criconematinae Carpinus sp.
C. menzeli 3.3 Carpinus sp.  Javarem
Ogma fagini 6.7 Alnus sp. Sehezar
Discocriconemellinae Xenocriconemella 15.5 Juglanssp.  Javarem
macrodora
Tylenchulidae  Tylenchuliinae Paratyle_nchus 18.8 Rubus sp. Dalikhani
straeleni Acer sp.
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1. Criconemoides informis (Micoletzky, 1922) Taylor, 1936
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2. Criconemoides parvus Raski, 1952
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Figure 1. Light photomicrographs of two Iranian populations of Criconemoides informis (A-E) and C.
parvus (F-1) females. A&G: Anterior end of body to end of pharyngeal, B&I: Anterior end of body, C:
The irregular margin of annuli at the cuticle surface, D&H: The posterior end of the body showing
vulva region, E: Body annuli, F: The whole female body. (All scale bars =10 um).
g R il by ais <l 19y¥ g 9 (F Joguz o) JSo) abl oo ool 5 0,5 slel bopo 9 0,5
LG C. parvulus Siddigi, 1961 4565 51 (VO-VY 5 VAF-VPA ol 5VV-9 5 VOA-VF+) S RV

(Geraert 2010) ¢l S

3. Mesocriconema solivagum (Andrassy, 1962) Loof & De Grisse, 1989
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Table 2. Morphometrics of females of Iranian population of Criconemoides infromis, C. parvus,
Mesocriconema solivagum and M. xenoplax from Dalikhani and Javaherdeh forests. All
measurements in pm and in the format: mean (range).

Criconemoides

Criconemoides

Mesocriconema

Mesocriconema

Species infromis parvus solivagum xenoplax
Characters Two populations Two populations

n 5 8 8 5

L 435.2 (417-459)  280-320 439-530 591.4 (549-659)
a 8.0 (7.2-8.8) 11.7-15.2 9.4-13.1 10.0 (9.7-10.3)
c 21.8(20.0-23.6) 24.6-36.9 18-24.7 23.2(21.8-25.1)
\% 87.6 (80.7-91.1) 94.7-100.4 89.8-92.8 95.7 (93.8-100.2)
R 64.0 (58-69) 140-158 64-72 103.4 (102-106)
RSt 11.6 (11-12) 19-24 11-12 16.2 (15-18)
RPh 19.5 (19-21) 41-47 17-19 27.7 (27-29)
Rex 21.5(21-22) 45-48 20-22 28.0 (26-32)
RV 8.6 (8-9) 9-12 8-10 7.6 (7-8)

Ran 4.8 (4-5) 6-11 5 6.5 (6-8)

RVan 2.8 (2-4) 0-1 2-3 0.3 (0-1)

Stylet 57.8 (56-60) 27-33 60-68 79.0 (77-80)
Tail length 20.0 (18-22) 8-13 19-29 26.0 (23-28)
VL/VB 1.1 (1.0-1.3) 0.6-0.9 0.7-1.6 0.8 (0.7-0.9)
VL/Stylet 0.8 (0.7-0.9) 0.4-0.6 0.4-0.8 0.4 (0.4-0.5)
Stylet (% L) 13.4 (12.6-13.7)  8.4-10.9 12.5-14.3 13.4 (11.7-14.6)
Stylet (% pharynx) 51.6 (48.8-52.8)  32.5-41.3 54.1-59.1 54.2 (52.6-55.3)
Excretory pore (% L)  30.6 (28.3-34.9)  25.5-29.3 25.5-29.0 24.9 (23.5-26.3)

4. Mesocriconema xenoplax (Raski, 1952) Loof & De Grisse, 1989
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Figure 2. Light photomicrographs of two Iranian populations of Mesocriconema solivagum (A-E) and

M. xenoplax (F-1) females. A&F: Anterior end of body to end of pharyngeal, B&G: The whole female

body, C&H: The posterior end of the body showing vulva region, D&I: Anterior end of body, E: The
irregular margin of annuli at the cuticle surface (All scale bars =20 um).

5. Crossonema civellae (Steiner, 1949) Mehta & Raski, 1971
Sl bdal> 5l S @iiS p cde Coow a4 G0 okl Gisn o a5 sleddls gl ook
id g Slea b Sl g oole JSI 4 (om sladil> b oligeen Job slo,ls 5l atwgs Loil>
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ad j0 pgo A>3l 5 a e adls el slaals g0 s el lasy g ool Cl> 5l il po AU
90,2 a5 )15 gy g oolu oo e SIS Ojgo 4 )8 il oo o> o 4 Bileie (b sla 5 (gl lo
19)¥ 9 3 A Jgaz ¥ JS8) 39 0n oaed a8, 8 oilr 2o 5l 5 slans o3l Sl 51 Lo i g8
2l 0 OF-0A 9 VF1F FV-FA) 1S (o g sla,ls olaw g ReX R yials b ey .ais <y
C. paracivellae (Decraemer & Geraert, 1992) . alie 455 51 (A+-2+ 5 VA-YE £Y-V.
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VEeY bl 5 ks (VNY LSl lews sl
Plant Pathology Science Vol. 13(2), 2024

A ML T o 1o

Toreo aA .
" " S1 1 AW
| Rabhat$ Y 4 1 ¥ o e A, A
LAY L\ | 1 4”"{:‘nmr”$rm| W
Js \ / (I é YA
P 0 o ;‘ v daind \
A\ ' Tl Dl SR
\ _‘ ,“‘."\.“ \ o \
(= » 4 oy L f‘ wll
}4,. 1 .l & JYWViﬁ"""f(l' \
A "y o { ':*7 o Kymginetit ) \
Ay b [ JIne e 0
s ! e R l"" e “
! 'y il TLE VI 4
J .5 ( s ”"'wk"'“:'lr;#“"r*g \

g el

ot A A { ‘;. A L e
(al .‘ 4 'y ‘ "vfurr. ’ry”' "
fox .:' .-A-"f "'(r!:' ! n-""m-

Yy
Bl el Qe ke 2 WL

C. menzeli (F-J) 4 Crossonema civellae (A-E) &55 g0 oole 3l Slp! Caraz (5,5 w5 S polas ¥ JSC&
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Figure 3. Light photomicrographs of Iranian populations of Crossonema civellae (A-E) and C. menzeli
(F-J) females. A&G: Anterior end of body to end of pharyngeal, B&F: Female body, C&J: The
posterior end of the body showing vulva region, D&I: Cuticle surface and spines in posterior end of
annuli, E&H: Anterior end of body (All scale bars =20 um).

6. Crossonema menzeli (Stefanski, 1924) Mehta & Raski, 1971
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7. Ogma fagini Escuer & Bello, 1996
5 o shal jo 88 lenl b Ui et b e sla s 5l Giys, i b oloail> gl s toole
oo &y biloite g s 31 plotie &l g0 (glyls yuo .l oy Ll g awlgl o ogd Y-F L o5 sl



VEY bl 5 Lo TV
Plant Pathology Science

2L ol Lo iils
Vol. 13(2), 2024

sl > 51 Ogma fagini 5 C. menzeli «<Crossonema civellag sladaiss oole ol 3 mwisy, slasols .V Jgua

(olael dials) . Siloe JSCo 4y ool plod g yieg Ko o o3Il e as g p)lg> 00 2l9>
Table 3. Morphometrics of females of Crossonema civellae, C. menzeli and Ogma fagini from
Javaherdeh, Javarem and Sehezar forests. All measurements in wm and in the format: mean (range).

Species Crossonema civellae Crossonema menzeli ~ Ogma fagini
Characters Populationl Population2

n 3 3 5 2.0

L 485.7 (459-516)  430.3 (348-500) 469.6 (433-508) 651, 744
a 6.6 (5.8-7.4) 6.8 (5.5-7.5) 7.6 (7.3-7.8) 9.3,10.0
c 24.0(15.8-32.1)  13.9(13.0-14.7) 14.0 (10.6-20.0) -

\% 91.0 (90-93) 88.7 (88.3-89.2) 84.5 (82.2-87.7) 89.7,92.1
R 46.0 (44-48) 45.7 (41-49) 61.8 (60-64) 46, 62
RSt 9.7 (9-10) 9.3 (9-10) 16.0 (16-16) 9,10
RPh 13.0 (13-13) 13.5(13-14) 19.8 (19-21) 12,14
Rex 15.0 (15-15) 15.3 (14-16) 23.5(23-24) -

RV 7.7 (7-8) 7.7 (7-8) 11.8 (10-13) 10,11
Ran 5.0 (4-6) 6.0 (6-6) 6.5 (6-7) -

RVan 1.5(1-2) 1.0 (1-1) 4.8 (4-5) -

Stylet 87.7 (79-96) 81.3 (80-84) 100.0 (96-106) 79, 86
Tail length 22.0 (15-29) 34.0 (34-34) 36.3 (25-48) -

VL/VB 1.0 (0.8-1.0) 1.1 (0.9-1.3) 1.6 (1.2-1.8) 11,12
VL/Stylet 0.5 (0.5-0.6) 0.6 (0.5-0.7) 0.7 (0.6-0.9) 0.7,0.8
Stylet (%opharynx)  60.5 (59-62) 63.1 (60.0-66.1) 77.7 (70.6-82.8) 57.7,59.3

S-E pore (%L)

31.7 (31.2-32.2)

35.2 (34.3-36.8)

33.7 (33.0-34.3)

whaal & )y oYL iy ol BIE 0,5 slap e 5 s csgan b 0,5 5k ponl Canl gl
F UL el (bgyme (s SIS Sl am G e allioe (Gl S L Gldsen oS Sl
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i 5 4 YEY £01) (Niasati et al. 2017) wls 5 (Geraert 2010) ol 8 wls 135 4 connd Sglas

il ey, Soe FAV-FA+ g $V 8- Llas o

8. Xenocriconemella macrodora (Taylor, 1936) De Grisse & Loof, 1965
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9. Paratylenchus straeleni (de Coninck, 1931) Oostenbrink, 1960
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Figure 4. Light photomicrographs of three Iranian populations of Ogma fagini (A-E),
Xenocriconemella macrodora (F-J) and Paratylenchus straeleni (K-N) females. A, F&K: Female body,
B,G&L: Anterior end of body to end of pharyngeal, D&H: Body annuli, E, I&N: Anterior end of body,
C,J&M: Posterior end of body showing vulva region (All scale bars =20 pum).
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Table 4. Morphometrics of females of Xenocriconemella macrodora and Paratylenchus straeleni
from Javarem and Dalikhani forests. All measurements in um and in the format: mean (range).

Characters Xenocriconemella macrodora Paratylenchus straeleni
n 4 10

L 313.0 (277-353) 391.6 (336-429)
a 11.3(9.2-13.1) 26.4 (20.8-30.9)
c 18.7 (17.3-19.6) 11.9 (8.9-16.3)
\% 88.5 (87.5-90.4) 81.5(80.6-82.7)
R 116.3 (111-122) -

RSt 42.0 (39-45)

RPh 51.8 (48-56)

Rex 38.5 (37-41)

RV 15.5 (14-17)

Ran 10.0 (9-11)

RVan 4.5 (4-6) -

Stylet 97.0 (93-103) 54.5 (48-58)
Tail length 16.8 (16-18) 34.0 (23-44)
VL/VB 1.5(1.3-1.7) -

Stylet (% L) 31.2 (27.2-33.6)

Stylet (% pharynx) 77.7 (75.6-82.1)

Excretory pore (% L) 28.4 (25.5-29.6)
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