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Branch Collar Sampling of Citrus Trees for the Effective Detection of Candidatus Liberibacter asiaticus. Shunji Kanamaru,
Taishi Eiki® and Yutaka Uchizono (Naze Substation, Moji Plant Protection Station, 1-1, Nagahamamachi, Naze,
Kagoshima, 894-0036, Japan®” Kansai Airport Substation, Kobe Plant Protection Station). Res. Bull. P1. Prot. Japan. 52: 17-
22 (2016).

Abstract: According to the past reports, Candidatus Liberibacter asiaticus (Las), the causal agent of citrus greening disease
(huanglongbing), is unevenly distributed in the host plant. Therefore, the use of appropriate parts (i.e. where Las is present
in high concentrations) for real-time PCR allows easier detection of the pest. In this study, two plant parts, the branch collar
and the petiole, were examined for suitability in real-time PCR. As a result, the use of branch collars resulted in higher Las
detection rates and Las concentrations in comparison with that of petioles. While the disadvantage in the use of branch
collars can be the longer sample preparation time than that of petioles, the newly developed method (DNA extraction from
a branch collar without shredding) successfully demonstrated significant reduction in sample preparation time without
lowering the Las detection rate nor Las concentration. These results indicate that the use of branch collars in real-time PCR
will be practically useful and effective in order to detect trees infected by Las. However, even when we use branch collars
for real-time PCR, it is not always possible to detect trees infected by Las. Therefore, when we sample branch collars, we
must choose multiple branches.
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Fig 1. Branch collar sample preparation method.

(D Separate the cured shoot with the side branch cortical layer from the side branch (the red arrow points to the branch collar).

(@ Cut in about 5 mm to fit the upper and lower branch collars.
(3 Decorticate the cortical layer.
And engrave only the cortical layer and extract DNA.
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Table 1. Comparison of detection rate of Las between branch collars and petioles (month).

Month of Number of Number of cured Number of Detection
. Part of trees* ..
sampling trees shoots positive samples rate (%)
Branch collar 10 175
February 3 3 ° o7 Petiole 7 12.3
Branch collar 40 39.6 a'
July %2 10 1ol Petiole 34 3370
. Branch collar 30 60.0
December 3 3 > 50 Petiole 27 54.0
Branch collar 80 385a
Total % 1 20 208 Petiole 68 32.7b

$% 1: Values with different letters (a, b) are significantly different in totals (» < 0.01, McNemar's test).
$% 2: Values with different letters (a', b') are significantly different in July (p < 0.05, McNemar's test).
%% 3: McNemar's test (p > 0.05) shows no significant differences between branch collars and petioles

in February and December.

*Branch collars and petioles were collected from the same shoots.
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Fig 2. Box plot shows the distribution of Las concentration (month) .
Wilcoxon signed-rank test (p > 0.05) shows no significant differences

between branch collars and petioles in each month.

*Number of branches that became positive in either branch collars or petioles.

Table 2. Comparison of detection rate of Las between branch collars and petioles (cultivar).

Cultivar Number of Number of Number of Detection
L. Part of trees* ..
(scientific name) trees cured shoots positive samples rate (%)
Kabocha (Citrus keraji 4 39 Branch collar 23 59.0
var.kabuchii) Petiole 20 51.3
Tankan (C. tank 5 59 Branch collar 25 48.1
ankan (C. fankan) Petiole 22 423
Shi-kuribu (C. 3 30 Branch collar 9 30.0
depressa) Petiole 6 20.0
Unk c 3 30 Branch collar 13 43.3
nknown (C. spp.) Petiole 13 433
Total 15 151 Branch collar 70 46.4
ota Petiole 61 40.4

McNemar's test (p > 0.05) shows no significant differences between branch collars and petioles in each cultivar.
*Branch collars and petioles were collected from the same shoots.
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Fig 3. Box plot distribution of Las concentration (cultivar) .

Wilcoxon signed-rank test (» > 0.05) shows no significant differences

between branch collars and petioles in each cultivar.

* Number of branches that became positive in either branch collars or petioles.
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Table 3. Comparison of detection rate of Las between branch collars and petioles

(symptomatic and asymptomatic).

symptomatic or asymptomatic Number of cured art of trees* Number of Detection
ymp ymp shoots P positive samples rate (%)
; i 105 Branch collar 58 55.2
symplomatic Petiole 53 50.5
mbtomati 46 Branch collar 12 26.1
asymptomatic Petiole 8 17.4
Branch collar 70 46.4
Total 151 Petiole 61 40.4

McNemar's test (p > 0.05) shows no significant differences between branch collars and petioles

in symptomatic and asymptomatic samples.

“Branch collars and petioles were collected from the same shoots.
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Fig 4. Box plot distribution of Las concentration
(symptomatic and asymptomatic).
*1: Wilcoxon signed-rank test (p > 0.05) shows no significant differences
between branch collars and petioles in symptomatic samples.
*2: Values with different letters (a, b) are significantly different
in asymptomatic (p < 0.01, Wilcoxon signed-rank test).
# Number of branches that became positive in either branch collars or petioles.
Log(c+1) tuf B PCR Copies /mg
5 -
4 =30
3 - 1 I
2 .
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0 T 1
Shredded Untreated

Fig 5. Box plot distribution of Las concentration

(shredded branch collars and untreated branch collars).
Wilcoxon signed-rank test (p > 0.05) shows no significant differences
between shredded branch collars and untreated branch collars.
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