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Identification and distribution survey of the pathogens of citrus slow decline
disease and citrus Huanglongbing in Yongzhou City, Hunan Province
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Abstract In order to determinate the correlation between etiolation symptoms of citrus in Hunan Province and
citrus slow decline disease and citrus Huanglongbing (HLB) , leaf, root and soil samples were collected from citrus
with etiolation symptoms in Yongzhou City, Hunan Province and the identification and distribution survey of two
pathogens were carried out based on morphological characteristics and molecular biology techniques. The results
showed that the infection of Tylenchulus semipenetrans and HLB pathogen were the main cause of etiolation phe-
nomenon of citrus in this area. The average incidence rate of T. semipenetrans in collected samples was 82.1%.
The highest population density of juveniles in samples was reached to 3 077 nematodes per 100 mL soil. The HLB
pathogen is Candidatus Liberibacter asiaticus and the average detection rate was 64.3% in Yongzhou City. There
were mixed infection of T. semipenetrans and HLB pathogen in citrus orchards and mixed infection rate was
53.6%. T. semipenetrans is widely distributed in citrus growing regions of Yongzhou City, and it is the important
cause of large range of etiolation symptoms of citrus. There is extremely urgent for paying attention to and effec-
tively controlling T'. semipenetrans.
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a: Fourth-stage juvenile and female inserted in root of citrus; b: Entire body of female; c: Posterior body of female; d: Entire body of male;
e: Anterior body of male; f: Tail of male; g: Entire body of second-stage juvenile; h: Anterior body of second-stage juvenile; i: Tail of
second-stage juvenile (Scar bar in figures is 20 um for a, b, d and g and 10 um for others)
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Fig. 1 Morphological characters of Tylenchulus semipenetrans



. 192 - 490 44 25 2016

MW .n =20;L =360, 0(317. 9~410. 1) pm;
a=33.9(29. 2~45.6) ;b =3.2(2.9~3.5);¢c =8.7
(7.7~10. 1) ;¢=4. 9(4. 0~5. 6) ; Stylet =10. 2(9. 4~
11. 1) pm; Spicule =19. 1(16. 8~21. 5) pm; DGO=
6.0(5.2~6.9) pum,

284 . n =20; L =379. 6(337. 1~414. 5)
pm;h=3, 4(3. 1~3,7); Stylet =13.8(13. 0~14. 7)ym,
2.1.2 BA#HR

HE FE o o PR R e SR R AR v AR 4
LN JEHR AN EE TR R, R 4R (B 1), 3k
EREALES . AP A Kk ik, SEFR Rk R (& 1b) .
LSS P O B ST 1 B v AR 0 v s B
Fhemonderp . HeMALA FEATTRT T EM AL,
FwmfA —gIERE & 10,

MEHL, AR EE R, 40 (- 1D, [BXIRTE.
LR A 2L ERER., Bk, PEIEREBL. &
EMRBEFERE, S AW E (8 1e) . 845 R4,
JTesc 4. REYE  Rumfs et (& 1D,

2 i 4 AREE HUE (B 1), SkEBE Bifk, O
R A SRk, AR, SR 5 A
Spzalmg A i (E b, B AR ek E (8 1D,
2.2 HBEFRERSFEYFETE

IR A > 2 o) 2 HURR S M 5 40 2 310 % E
T HUR 2 1340 H ) DNA #5177 PCR 4748, 45 R
L HORT 2 184l AT Y 297 bp KUY
PER B (B 2) o 2B 0 B 45 21 1 28 HL A M AR 1 2

2otk AR SIS A B LR 3L
M 1 2 3 4 S 6 7

bp
2000 —

1000 —
750 —|

500 —
250 —
100 —

M: 2 kb DNA marker; 1~2: #fift; 3~4: #fidt; 5~6: 28 4h s 7: B R
M: 2 kb DNA marker; 1-2: Female; 3-4: Male; 5-6: Second-stage juvenile;
7: Negative control

B2 AEERAMIEFFRIZL R PCR =Y
Fig.2 PCR products amplified from
Tylenchulus semipenetrans at different developmental

297 bp

stages using the species-specific primers

2.3 HREELZRRERN

) FHAH AR ¥ e TR R S PR 5 1 A2 il TS R 4R
1) 28 P34 S B I ik DNA #E47 PCR 4734, 45 % ik
s A 18 IR AR 4Gt — 4% 703 bp B9 PES
S T T B 48 R R 1) 254 (I 3) . BT
J¥ 515 GenBank 23 A7 (1) R A7 2 e I 11 2 0 4 5 571
(CP004005. 1 F1 CP001677. 5 &) [a] ¥4 K 100 %,

bp M 1 23 45 67 8 9101112131415
2000—

< 703 bp

100—

bp M16.17 18 19 20 21 22 23 24 25 26 27 28 29 30
2 000—

< 703 bp

M: 2 kb DNA marker; 1~28: &1 A% s 29: FHPEXTHE; 30: A% IR
M: 2 kb DNA marker; 1-28: Lane numbers represent samples same as the
table 1; 29: Positive control; 30: Negative control
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Table 1 Population density of Tylenchulus semipenetrans second-stage juveniles and HLLB pathogen detection of collecting samples

5 RIEH P 2 WA IR /2% + (100 mL) AR PCR Kl

Number Collection place Variety Population density of second-stage juveniles PCR detection of HLLB pathogen
1 Y 7K M XA A7 ) REA 23 -
2 ¥ 7K i XA 47 el REAT 127 —
3 T 7K DA ARG el il 287 -+
4 T4 7K e DX A A el A 171 -
5 iz DX A A7 el i 80 +
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7 F g DX AT A el G 380 +
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9 Z iz XA A il 151 -
10 T XA A7 el i 78 -
11 22 I DA A el E i 364 —
12 TE - R A A el Ui 0 -+
13 TE BB IR A A A el Ui 0 -+
14 TE L P T A A bl A 0 -
15 TE LV S AR A el e 3077 -
16 TR B A iy 4 -+
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26 VLK E F LA A el JheAEE 9 -+
27 YLK B A LD A A7 =i 2 084 +
28 VLK B Ll A A 1 667 +

1) “and *— 4 BUR A B RIBIHELE .
"+"and "—" represent positive and negative results, respectively.
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