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Table 1 Amplified fragment and primer of rDNA of cyst nematode on Elymus nutans

54 B

Gk B KR E/C

D2A(5'—ACAAGTACCGTGAGGGAAAGTTG—3")
D3B(5'—TCGGAAGGAACCAGCTACTA—3")

rDNA 28S D2—D3 X

18S( 5'—=TTGATTACGTCCCTGCCCTTT—3")
26S( 5'—=TTTCACTCG CCGTTACTAAGG—3")

rDNA—ITS X

PCR Taq Mix 12.5 pL, DNA £ g 2 pL., ddH,O 8.5
pL s RN B FR Y 95 CHUAE P 5 min; 95 ‘CAE 30
5,56 Cid & 305,72 ‘CHEAH 1 min, 5§ 3 5 72 “CHE
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T 37 °C . 180 r/min 52 3% 45 min J5 B 100 pL T & 40 4=
# Ampicillin (100 mg/L) ) LB [ &K 75 3 35 51 Uk i
Ja T 37 CREFRM b o FJC TR AR Sk BRI TR V% L AT
PCRY" G5 B 7= Wik VG %4 TIF .
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28S—rDNA F1 ITS—rDNA J¥ 41| , i £ 4 bk 58 2 f iz
il % 2 B (Cryphodera brinkmani, DQ328705) 1E K
28S—rDNA & & B 5 #F , & £ BT /R Je M 45 4k &t
(Meloidodera alni, AF274419) fE 4 ITS—rDNA % &
AN E R I MAFFT 347 5 81 Fo Xt , 4/ Gblock
BT AR SF X8, 6 T DLk AT R &R B 4
Br . Hl MrBayes DL i HERE AU A HE R 2 R B W, 9F H
FigTree BIER G L BW .
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Fig.1 Rhizosphere cyst nematode female of Elymus nutans
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AL BE B, AR AL PE 43 03 100.00% . 99. 87 %
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A 704 28 R Rl BE (MG551854) , i 2% 10 4 £ dt Fh Bf
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Fig.2 Morphological Characteristics of Rhizosphere Cyst
Nematodes in Elymus nutans
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2.3.2 ITS—rDNA B3 54 54558 Bon, Efl
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KF225722) (4 ¥ 5\ A0 L B & &, A LY 23 5
99.90% .98.87%.99.12% . RGEKBR Hrahi K&k
B , Tianzhu 3, Tianzhu 4 5 K & #0 3¢ £ 0 Fp #f
(KR704309) -8 Ry —A~53 3, 5L -G 5 R R
R 4l 2k HURR B (MG550972  KF225722) , 36 [H
3k A % 0 48 28 R FRBE(GUO079654 . KM504378) 3l —
LR R 100% (B 4),

S5 LA L 90 58 2 (0 I8 35 2 R AE R 43 T AR W AR
A3 AT EE S N A R A0 A B R AR R Y A6 2l
TE S T R A 0 2
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Table 2 Morphometrics of cysts, vulval cones, second stage juveniles of H. avenae in Elymus nutans from Tianzhu Gansu,and

other populations reported

JE A A L HLAEL R BE P FREST i =5
WF5E 4 /pm WG HRIE /pm W4 /pm
K 584.93446.93(420. 45~697. 35) 600(445~720) 584(472~691) 709(601~913)
161 5% 58 363. 23+16. 49(207. 70~506. 61) 397(269~474) 451(264~519) 523(436~612)
K /98 1.464-0.07(1. 30~1.76) — — —
ISRRNISIRIS 41.4741.95 (34.23~50.27) 43(31~49) 29(25~32) 45~53
B3 17T 1 AL 58 21.84+1.56 (18.96~25.32) 20(15~26) 14(12~17) 22~24
[GINEASIS 9.7541.64(7.04~12.09) 9(7~11) 9(7~11) 13~16
Tk A H g 25 — — —

LSS 463.184-33. 33 (373. 46~531. 25) 520(477~579) 382(314~421) 550(477~602)

A58 23.88+0.82 (19. 86~26.57) 24(20~31) 23(19~27) 23(22~25)

(EEINIS 23.5740.70 (21.45~27.48) 22(19~29) 37(28~59) 24(21~26)

J& X = 4.7740.41 (3.88~6.90) — — —
B X % 10.69+0. 57 (8.02~12.74) — — -
AT TAR K 58 14.94-0.89 (13.31~16. 30) — — —

Bk 56.70=43.41(49. 86~61.96) 52(37~65) 37(28~59) 66(58~72)
HHREK 35.9142.83 (32.26~41.14) 37(28~42) 27(19~37) 41(36~46)
ZAEI K 121.9040. 28(109. 94~127.63) 122(103~151) 108(97~121) 133(120~141)
2K 90 58 49.1240. 16(45. 08~52. 37) 47(42~54) 48(40~56) 46(37~50)
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Fig. 3 Phylogenetic tree of cyst nematode population of Elymus nutans based on the 28S-rDNA sequences using
GTR+I+G model

1007 Globodera pallida GU084818
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00 Globodera artemisiae AY519127

F Globodera pallida GU084802
1

100V Globodera artemisiae Af274415
Tianzhu 3
Tianzhu 4
100} Heterodera avenae KR704309
1001 Heterodera avenae MG550972
Heterodera avenae KF225722
Heterodera filipjevi GU079654
Heterodera filipjevi KM504378
Heterodera hordecalis AF498381

100, Heterodera glycines HM560780
70|l Heterodera glycines KU160508
1001 Heterodera schachtii AY166438

Heterodera mediterranea AY347917
Meloidodera alni AF274419
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Fig. 4 Phylogenetic tree of cyst nematode population of Elymus nutans based on the ITS-rDNA sequences
using GTR+I+G model
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Extraction and identification of cyst nematodes in
Elymus nutans rhizosphere in alpine meadow

Han Xu, Wei Xue-juan, Xing Xiao-fang,Fu Yan-shen, i Hui-xia"
(College of Plant Protection , Gansu Agricultural University ,Lanzhou 730070, China)

Abstract: [ Objective] The aim of the study is to clarify the species of cyst nematodes parasitizing E/lymus nutans
Griseb. in the alpine meadow of Tianzhu county, Gansu province, and to provide theoretical basis for controlling the
cyst nematode on grass, so as to protect the ecological resources of alpine grassland. [ Method] The simple floating
method was used to isolate the cyst nematodes. The morphological characteristics of nematodes were observed and
measured , and molecular biology techniques were used to sequence and cluster the 28S—rDNA D2—D3 region and
ITS—rDNA of the population. [Result] The cysts were brown with large lemon—shaped and bifenestrate vulva
cones. The nematodes were initially identified as Heterodera avenae based on diagnostic characters. Molecular identi-
fication results showed that sequences were clustered with those of H. avenae. [ Conclusion] Therefore, by morpho-
logical and molecular identification, the nematode population parasitizing on E. nutans was identified as H. avenae.

Key words: alpine meadow ; Tianzhu Country ; Elymus nutans; Heterodera avenae; morphological identification;

molecular identification
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