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Research progress in the occurrence and biology of Heterodera zeae
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Abstract Heterodera zeae was first reported in Rajasthan State, India. The disease has not been found in China
where corn production is the biggest in the world and the cultivated area is ranked the second around the world.
Therefore, it is significant to understand the disease. This article mainly involved the research progress in H. ze-
ae, including the symptoms, damage and morphological characters, host range and biology of H. zeae. The review
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will be useful for preventing the occurrence and spread of the disease.
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Table 1 Morphological data of Heterodera zeae
FRAR ST TSR T Resource
Sample  Morphological i &5 ¥ g HE T FEE FE
type character Afghanistan[12] Greecel11] Portugall10] USALI6] Thailand[9]
Eizk 3 FRAERE /A
Cysts Number of cyst 8 g 20 40 2
PRI/ pm 400~502(465-+45. 3)a 700~767(739. 4+98. 4) 400~685(541. 51+87. 9)a  428~785(565+92) 470~688. 3(585.2+71.2)
Body length (L)
PR3/ 311~401(366+E44)  400~550(472, 2£63.5) 300~530(390. 5£63.9)  255~551(347463) 392~528(454. 9£31. 2)
Body width (BW) - T B B B
(LSSALS
L/BW 1.2~1.3,1.2 1.2~1.4,1.3 1.3~1.9,1.6 1.4~2.2,1.7 1.0~1.5,1.3
éﬁf‘:/pm _ —

= ~ 75.0%17.
Neck length 50~100(75. 0%17. 6)

B34/ pm
Vulval slit length
BEALE/ pm
Fenestral length
JEEFL5E / pem
Semifenestral width
A/ pm
Underbridge length
2 WA AR AKE/ A
J2 Number of J2
A/ pm
Body length
K/ pm
Tail length
FEREW] XA/ pm
Hyaline tail terminal
I/ pm
Stylet length

33~43(38.843. 3) 36~40(38. 612. 3)

38~56(47.516. 3) 50~55(52. 512. 5)
22~42(32.846. 4) 32~35(33.6+1.5)
28~45(3746. 1 40~50(45. 0=%=5. 0)
8 10
381~452(426. 44-26.6)  367~400(387=9. 6)
35~49(44+4. 9)
22~27(24.442.0)

21~24(22%1. D

20. 0~22. 5(20. 9%£1. 2)

45~110(66. 5416. 7)

31~39.5(35. 142. 5)

38~48(42.8+2.4)

16. 5~20(18. 20. 9)

40~51(43. 7£4.0)

30

400~500(447+22. 9)

42.5~46.0(42.9£2.3) 42.5~51.5(47.4%2.5)

19. 5~26(23+1. 9)

19. 7~20. 0(19. 940. 1) 19. 5~21. 5(20. 520. 5)

29~42(36.5+3.7)

35~45(40. 4+£3. 3)

30~41(36.8+3.0)

50

399~460(431114)

40~49(44. 2+2.4)

16. 8~25. 2(21. 9£1. 7)

19~20. 7(19. 9£0. 4)

41. 4~47. 2(44. 2£1. 6)

44.3~53.1(48.5£2. 1)

30. 6~36. 4(33. 9£1. 5)

25

416. 5~483. 5(451. 7£18. 8)

36. 5~48. 8(41. 4+£3.5)

20. 8~26.4(24+1.5)

20. 7~23. 2(21. 9=£0. 8)
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a: The length of body except neck; the others are the length of body including neck.
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a-b: Female; a: Female with egg-sac; c: Cysts; d-f: Second-stage larva; d: Anterior part; e: Head end; f: Posterior end;
g: Anterior end of female. The figure was cited from reference [1]
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Fig. 1 Morphology of Heterodera zeae
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a-b: Vulval areas of cyst cones showing finger-like projections; c: A mass of randomly located long, heavy bullae; d: Vulval area of cyst cone showing
ambifenestrate fenestra (f) and vulval slit (vs) along vulval bridge; e: Cyst wall showing zigzag patterns in cuticle; f-g: Anterior regions of juveniles
showing stylets (s), anchor-shaped stylet knobs(k), and median bulb (mb); h: Juvenile lateral field containing 4 lines; i-j:Posterior regions of juveniles
showing anal areas (single arrows), rectum (r), and acutely rounded tail termini (double arrows). All scale bars are 20 m. Picture was cited from

reference [11]
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Fig. 2 Morphological features of cysts and second-stage juveniles of Heterodera zeae from Greece
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