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Abstract: [Objective] ‘Candidatus Liberibacter asiaticus’ (CLas), the main species causing Citrus
Huanglongbing (HLB), is also the sole pathogen causing agent of HLB in China. Exploring the temporal and
spatial distribution of CLas in citrus fruit branch would help timely and accurate detection of CLas, and is of
great significance to the prevention and control of HLB. [ Method] The titers of CLas were measured in HLB-
affected fruit branches of four traditional citrus cultivars namely Citrus reticulata Blanco cv. Shatangju, (C.
reticulata x C. sinensis) cv. W-Murcott, C. maxima cv. Hongxinmi Yu and C. maxima cv. Shatian Yu using real
time PCR method. The temporal and spatial distribution of CLas in citrus fruit branches were studied.

[Result] CLas was unevenly distributed in fruit branches with enrichment in the fruits (Fruit pith, centrol axis
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or seed coat). For the mandarin of Shatangju and W-Murcott, CLas titers were the highest in the piths at the fruit

mature stage. For the pomelos of Hongxinmi Yu and Shatian Yu, CLas titers were the highest in the fruit central

axes at ripe stage. CLas transferred from the source organs (leaves) to the sink organs (fruits) along with the flow

of nutrients in the processes of fruit swelling and ripening. CLas titers kept increasing in central axes and fruit

pith, especially significantly increased in fruit pith.

[ Conclusion] CLas is enriched with the fruit

developmental stages, and such transfer and distribution pattern of CLas in fruit branches can be explained by

the theory of plant source-sink relationship.
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Table 1 Basic information of the plant materials in this study
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Citrus cultivar Sampling time Sampling location Replications Experiment

WhpEE 2016-11, RS 10 1. 2
Citrus reticulata Blanco cv. Shatangju 2017-04/06/10 Boluo in Guangdong 10 2
AR i 2017-06/09+ ITRED 12 1. 2
C. maxima cv. Hongxinmi Yu 2020-03 Boluo in Guangdong 12 1
W-BREHRF 2017-06 2021-06 =R Hii I 12 1
(C. reticulata x C. sinensis) cv. W-Murcott Ruili in Yunnan
b H A 2016-11+ 2020-01 J~ZRAHGJH 12 1
C. maxima cv. Shatian Yu Meizhou in Guangdong
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1) 1: The distrubution of “Candidatus Liberibacter asiaticus” (CLas) in the fruit branches of different citrus cultivars; 2: The

distrubution of CLas in the citrus fruit branches of different seasons
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Fig. 1 Typical symptoms of Huanglongbing-affected citrus fruit branches at fruit maturity stage of different cultivars (A)
and typical symptoms of Huanglongbing-affected fruit branches of Citrus reticulata cv. Shatangju in different seasons
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Fig. 2 Distribution of ‘Candidatus Liberibacter asiaticus’ in Huanglongbing-affected fruit branches of different cultivars at

fruit maturity stage
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Fig. 3 Quantification of ‘Candidatus Liberibacter asiaticus’ in different parts of Huanglongbing-affected fruit branches of

Citrus reticulata cv. Shatangju in different seasons
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different seasons
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