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Morphological and molecular identification of Aphelenchoides
fragariae intercepted in seedlings of iris bulbs
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Abstract  Aphelenchoides fragariae is a kind of important leaf and bud parasitic nematode, which can infect a va-
riety of important flowers and cash crops. It was listed as a quarantine pest in China. At present, the identifica-
tion of A. fragariae is mainly based on morphological characters, but the females are often unobtainable in the
ports, which makes the morphological identification difficult. In this study, we identified A. fragariae through the
combination of morphological and molecular features: the morphology of females and males were observed and
morphometrics was conducted for Aphelenchoides spp. in iris bulbs; the ITS regions of ribosomal DNA were am-
plified and the PCR products were sequenced, and then a phylogenetic tree was constructed based on the ITS se-
quences. In addition, the species-specific primers were used to validate the identification. The results showed that
the Aphelenchoides spp. were similar to those previously described based on morphological and morphometric
comparisons. Phylogenetic analyses revealed that the Aphelenchoides spp. were grouped with A. fragariae from
different origins. A single band of 169bp was amplified using species-specific primers.
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a: B b: ARRTER; o AR RH8; d: BT EE X e BATTRTES; £ R P T E 4

g BATIIX; h~ic BER (a: BRSO pm; b~c: hR20 pm; d~iz A7) 10 pm)
a: Whole; b: Anterior region; c: Posterior region; d: Oesophagus; e: Anterior
region of the vulva; f: Post uterine; g: Vulva; h-i: Tail (a: Scale is 50 pm;
b~c: Scale is 20 um ; d~i: Scale is 10 um)

B 1 EEBTIEHMERFIEHE
Fig. 1 Morphological characteristics of female

Aphelenchoides fragariae

a: $E0K; br ARHTHR; o M IX; d~f: A X g~h: BB

(a: FRRS50 pm; b: FRR 20 pm; c~h: AR 10 um)

a: Whole; b: Anterior region; c¢: Lateral areas; d-f: Oesophagus; g-h: Tail
(a: Scale is 50 pm; b: Scale is 20 um; c~h: Scale is 10 pm)
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Fig. 2 Morphological characteristics of male

Aphelenchoides fragariae
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Table 1 Comparison of measured values between different populations of female Aphelenchoides fragariae

JEAfE R AR o [ e i 2 Ffr g Lo R e

Morphological character Population in this study Population from China Population from Netherlands  Population from Russia
n 10 20 20 25
L 755. 4474, 8(620. 8~876.7) 624. 2(528~1777) 685(470~960) 579443(525~685)
a 47,144, 0(40. 4~53. 1) 42.8(37.6~52.8) 30. 4(24. 3~35. 4) 48, 7+4.8(37.1~59. 8)
b 8.740.5(8.0~9.6) 8.7(8.2~9.4) 9. 3(7.8~12) 8.140. 3(7.6~9. 1)
¢ 18. 0+1. 2(16. 2~19. 5) 15. 4(14. 6~17. 3) 18. 7(15. 7~20. 6) 17. 0+£1. 2(15. 2~20. 6)
c 4,440, 4(3. 8~5.4) 4.9(4.4~5.8) 4.740.3(3.6~5.7)
\% 69. 340. 5(68. 5~69. 9) 68. 1(66.5~71. 3) 70. 8(68~71) 6942(65~74)

1414 Stylet length 11.540.2(11. 2~11. 9 10. 7(10. 1~11. 8) 10~12 9(8~11)
JEK Tail length 42, 144, 7(36. 9~54. 2) 40, 5(36. 3~46. 3) 34(28~40)

D n AREBEAKEG L R o BIK S BRIKRTEM HAE 0 R S RS £ 28 5 b K A HAE s o ARK SRR HIE: K
EFRLTTAMATE i FOA VSR AR 25 B T TR B RS X100/ M40 . R BEIIN = B0 R pem) . R[]
n: Number of sample; L: Body length; a: Body length/maximum body width; 6: Body length/oesophageal length; c: Body length/tail
length; ¢": Tail length/body width at anus; V': Distance from head end to vulva>x100/body length. Unit of length is ym. The same below.
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Table 2 Comparison of measured values between different populations of male Aphelenchoides fragariae

Y2 L ABFFEFIE o E R EL i 22 FhELS] BB iR EL
Morphological character Population in this study Population from China Population from Netherlands ~ Population from Russia
n 10 15 20 24

L 688. 7£53. 7(624. 3~812. 8) 613. 8(587~655) 610(480~690) 493+37(435~562)
49.4+4.9(44. 5~63.0) 43.1(42. 7~45. 4) 36. 5(30. 5~46.7) 46.8+3.1(41. 2~54. 8)
8.140.4(7.1~8.6) 9.0(8.6~9.5) 9.6(8.3~11.6) 7.240.4(6.5~8.1)
c 17.5=+1. 4(15. 7~20. 1) 16. 3(15. 8~17. 1) 18. 1(16. 5~19. 2) 18.5+1. 8(15. 9~24. 1)
M 4H& Stylet length 12. 340, 1(12. 0~12. 5) 10(10~11. 1) 9(8~10)
A4 Spicule length 20, 241, 1(19. 2~22. 2) 17. 3(16. 8~17. 8) 21~25 12(10~13)
JE K Tail length 39. 5+2. 2(36. 2~42. 8) 27(21~33)

Aphelenchoides besseyi-LC387535
Aphelenchoides besseyi-LC387533
100 | Aphelenchoides besseyi-LC387534
Aphelenchoides besseyi-MF669506
98 88 Aphelenchoides besseyi-MF669505
Aphelenchoides besseyi-MF669510
Aphelenchoides ritzemabosi-KX119141
95 100 | Aphelenchoides ritzemabosi-KX119142
Aphelenchoides ritzemabosi-KX119139
Aphelenchoides subtenuis-KY695130
— 100 | | Aphelenchoides subtenuis-KY695133
77~ Aphelenchoides subtenuis-EF213109
Aphelenchoides fragariae-EF213107
100 Aphelenchoides fragariae-MF669507
. 66 Aphelenchoides fragariae-AF119049
Aphelenchoides fragariae-EU186070
MKO077678
Aphelenchoides ritzemabosi-EF213108

85 Aphelenchoides bicaudatus-GU984233
100 [ Aphelenchoides bicaudatus-MF669511
75 Aphelenchoides bicaudatus-HQ259064

Meloidogyne incognita-MH113856

—
0.05

3 ETBIBLHITS RENMENRGHLR
Fig. 3 Phylogenetic tree of Aphelenchoides spp. based on ITS sequences (maximum likelihood, ML)
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