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Abstract Citrus is an important fruit in south China, but its production has been seriously threatened by Huan-
glongbing (HLB) and several virus diseases in recent years. To reveal the influence of citrus diseases on citrus in-
dustry in Hainan province, a total of 109 samples collected from three Citrus reticulata var. ‘Fuju’ orchards in
Chengmai county and four Citrus sinensis var. ‘Lvcheng’ orchards in Qiongzhong county were subjected to detec-
tion of HLB and virus pathogens using Quantitative PCR and RT-PCR. The results showed that among the seven
analyzed orchards, the two new orchards (1/2-year-old) were only slightly affected by HLB, with an incidence of
8% and 11%, respectively, while in the rest five relatively old orchards 75% to 100% trees were affected by
HLB. Among the analyzed virus diseases, the pathogen of Citrus chlorotic dwarf associated virus (CCDaV) was
not detected. In Chengmai orchards, Citrus tristeza virus (CTV), Citrus tatter leaf virus (CTLV) and Citrus
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yellow vein clearing virus (CYVCV) were all detected, with an average incidence of 52.9%, 38.1% and 83.3%, re-

spectively. Citrus exocortis viroid (CEVd) was also detected in two of the three ‘Fuju’ orchards, with an inci-
dence of 11.8% and 71.4% ., respectively. In the four ‘Lvcheng’ orchards in Qiongzhong, CTV and CYVCV

were both detected, affecting more than 77.8% and 90% plants, respectively. CEVd was only detected in one

‘Lvcheng’ orchard (43.8% detection rate). According to our investigation, both HLB and several virus diseases

have been pervasive in Hainan province and become a great threat to the citrus production. To promote the

healthy development of citrus industry in Hainan, besides guaranteeing the use of pathogen-free citrus seedlings,

combined strategies to prevent the spread of citrus diseases in the field are urgently required.
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Table 1 Primers for detecting citrus virus disease

o P 5 7 GIE7E=2 S TS (5" to 3)
Detected virus Primer name Sequence
MR R R g s (19 CCDaV-T1 GTTCTGTGTTTCGACCCGTT
Citrus chlorotic dwarf associated virus CCDaV-T2 GGGATTCGCATGGATAGCTCATCCAA
g AR CTLV-T1 TAGAAAAACCACACTAACCCGGAAATGC
Citrus tatter leaf virus CTLV-T2 CCTGAATTGAAAACCTTTGCTGCCACTT
g B 1) CTV-C1 TCAAACGTGTGTTGAATTTCCCAAGC
Citrus tristeza virus CTV-C2 AACGCCCTTGGAGTCTGGGGTAGGA
MHE 24 s 12 CEVd-E1 CCGGGGATCCCTGAAGGACTT
Citrus exocortis viroid CEVd-E2 GGAAACCTGGAGGAAGTCGAG
% 2 o 14 CYVCV-F TACCGCAGCTATCCATTTCC
Citrus yellow vein clearing virus CYVCV-R GCAGAAATCCCGAACCACTA
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Table 2 Occurrence and detection result of HLB in main production area of ‘Fuju’ and ‘Lvcheng’ in Hainan province
SRR RWRER .. WE&RGE
_ - A T Lol
PSS AL ] / 47 #-A AR Positive X103 $501-g
Location Planting time ~ Sampling  Positive sample/ T The range of
. detection
time total sample HLB content
BHEARLE R AR R R TS B 2017 - 03 5/5Y 100 0.14~4. 27
bl
Fushan town, The ‘Fuju’ standardization planting demonstration base 2017 -12 2/12y 8 0. 00~0. 07
Chengmai CE W Rk 2003 2017 -03 8/8y 100 0.17~765. 03
county <R 7 A AR 5/59 100 11. 46~159. 59
Honghu ‘Fuju’ orchard 2017 -12
5/5f 100 170. 45~1 824. 74
LS R 2015 2017 -03 5/5Y 100 0. 09~629. 96
N & |52 i 0
R LA AR T 7/8y 88 0.00~351. 72
Dongyi ‘Fuju’ demonstration orchard 2017 -12
7/8t 88 0. 00~25 421. 43
BURELAI A SR i bE (3 A RER IR 9/9y 100 0. 25~1 253. 66
A . ) 2007 2017 - 03
Heping town, Lvcheng” orchard 1+orchard 2+ orchard 3 2/2f 100 368.32~371. 97
Qiongzhong i 5/5y 100 522.16~4 741. 33
FhEH 1 2007 2017 - 12 / 7 o
county Lvcheng’ orchard 1 5/5f 100 67. 80~595. 66
it 2 6/8Y 75 0. 00~520. 95
el 2007 2017 - 12 y ’ e
Lvcheng” orchard 2 6/8f 75 0.00~1 402. 17
i ] 8/8y 100 18.16~2 223. 31
FiiR 3 , 2007 2017 - 12 /
Lvcheng’ orchard 3 8/8t 100 18.16~8 298. 51
HUh LB o Rl 2017 2017 -12 1/9v 11 0.00~0. 16

Yinggen town, ‘Lvcheng” orchard

Qiongzhong county

D Rty R gt A RS R R S

In this table, “y” indicates the detected sample is citrus leaf, “f” indicates the detected sample is citrus fruit.
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Table 3 Occurrence and detection result of citrus virus in main production area of ‘Fuju’ and ‘Lvcheng’ in Hainan province
Ko/ % (BHPEREAS S/ REAS B850 Detection rate (positive samples/total samples)

SRAEH M@ L it ai LR & &
Location TR R 2 G PRI 7 B o
CTV CEVd CCDaV CTLV CYVCV
%Y YE il [P IER i =3
B ALt Tﬁ“*}% PRAECRIME AR , 52.9(9/17)  11.8(2/17) 00/17) 41,2071 100(17/17)
Fushan town, The ‘Fuju’ standardization planting demonstration base
Chengmai county  £1#]4¢3% ‘ s FitifEl Honghu *Fuju’ orchard 100(18/18) 0(0/18) 0(0/18) 55.6(10/18)  83.3(15/18)

RS @ RS AAE R Dongyi ‘Fuju’ orchard 95.2(20/21)  71.4(15/21) 0(0/21) 38.1(8/21)  85.7(18/21)
TP EAPEE G R I GRAD . - B _ i
Heping town, ‘Lvcheng’ orchard 1+orchard 2+ orchard 3
Qiongzhong county %4 Ffiff i 1 ¢ Lvcheng’ orchard 1 100¢10/10) 0¢0/10) 0(0/10) 0€0/10) 90(9/10)
‘LR FAEE 2 ¢ Lvcheng’ orchard 2 93.8(15/16) 0€0/16) 0€0/16) 0€0/16) 93.8(15/16)
LR FhEE 3 ¢ Lvcheng’ orchard 3 87.5(14/16)  43.8(7/16) 0(0/16) 0(0/16) 93. 8(15/16)
T B AR 77.8(7/9) 0€0/9) 0€0/9) 0€0/9) 100€9/9)

Yinggen town, ‘Lvcheng” orchard

Qiongzhong county

1) “ AR

“+” indicates the pathogen can be detected, “—

” indicates the pathogen cannot be detected.
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