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Reaction of some Persian lime genotypes to ‘Candidatus Phytoplasma
aurantifolia’ under greenhouse condition

S. Noorizadeh', R. Khakvar', M. Golmaohamadi?, S.M. Bani Hashemian?, and M.M. Faghihi®

(Received: 14.11.2019; Accepted: 31.7.2020)

Abstract

Lime witches' broom disease associated with ‘Candidatus Phytoplasma aurantifolia’ is one of the most
serious threats to lime production in Oman, United Arab Emirates and Iranian southern provinces. In this
study, under warm condition (35-37°C and 25-27°C day/night) the reaction of four genotypes of Persian lime
including TLCR10, TLCRO, TLC876 (tolerant genotypes) and RA (sensitive genotype) to ‘Ca. P.
aurantifolia’ was investigated via graft inoculation. Also, under cool condition (24-26°C and 18- 20°C
day/night) using the same inoculation method, the reaction of RA genotype to this pathogen was evaluated.
Quantitative PCR was used for detection and quantification of ‘Ca. P. aurantifolia’ in the inoculated plants.
At 48 weeks post-inoculation, the copy numbers of ‘Ca. P. aurantifolia’ per 100 ng of total plant DNA in
TLCRO, TLC876 and TLCR genotypes was very low (17, 10 and 12, respectively) and no disease symptoms
were observed. In RA genotype under warm condition, the mean copy numbers of ‘Ca. P. aurantifolia’ per
100 ng of plant total DNA was higher than that of cool condition and showed significant differences
(P<0.01) . Furthermore, the disease symptoms were only appeared under the warm condition. The results of
the present study showed that TLC10, TLC876 and TLCRO genotypes had high tolerance to ‘Ca. P.
aurantifolia’ and can be introduced as tolerant or resistant cultivars to ‘Ca. P. aurantifolia’. These tolerant
genotypes can be used in genetic breeding programs to produce resistant and tolerant cultivars. The results
also indicated that higher temperature may change susceptibility of Persian lime genotypes to ‘Ca. P.
aurantifolia’.
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Fig.1. Simultaneous grafting of bud-pieces from healthy Persian lime (genotype RA) and a ‘Ca. P. aurantifolia’

infected lime tree on healthy Mexican lime rootstock.
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Fig 2. Symptoms of little leaf, shortened internodes and witches’ broom in Persian lime (genotype RA) under
warm condition: 80 (A), 120 (B) and 200 (C) days after graft inoculation with lime witches’ broom phytoplasma.
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Fig. 3. A, Melt curves analysis obtained for each qPCR reaction; B, Standard curve generated from seven
dilution series (1.7 x 10? to 1.7 x 10%) of PCR products of WBDLR/F primers.
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Tablel. Mean number of lime witches’ broom disease
phytoplasma genomes per 100 ng DNA in three
tolerant Persian lime genotypes, 12, 24, 36 and 48
weeks post- inoculation.

Persian lime genotypes Weeks after inoculation

=Y o s S5 S

12 24 36 48
TLC10 307 65 15 12
TLC876 330 416 13 10
TLCRO 4 4 27 17
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Table 2. Analysis of variance of quantitative PCR data regarding the effect of temperature and sampling time on
lime witches' broom disease phytoplasma copy numbers of the genome per 100 ng plant DNA.

kS i @33l sar Sla o S0k
Source of variation (S.V) Degree of freedom (D.F) Mean square (MS)
Temperature Les 1 29617.2%*
Time oL 1 22347.2%*
Temperature X Time ol x Lo 1 21540.5**
Error U= 16 33.1
Coefficient variation (C.V%) 14.6
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Table 3. Mean comparison (= SEs) of the single effect of temperature and sampling time and their interaction on

lime witches' broom phytoplasma (LWBP) concentration (copy numbers of genome per 100 ng of plant DNA) in
Persian lime, genotype RA, 12 and 48 weeks- post inoculation with LWBP.

Time Temperature conditions
cole ol ¢ o Hley Kol

et S e e r“j Ol el F value P value
Weeks post inoculation Warm Cool Time Mean
12 115100 + 6896 1822°+ 244 58460° + 19158 9.69 0.0067
48 1440000* £ 50990 14000™ + 661 727000* + 238879 1535.8 <0.0001

by Sl
> ok 777550* £ 222145 7910% + 2057

Temperature mean
F value 1325.8 0.11
P value <0.0001 0.7422

A a5l e BT LSD G3a51 Ao s3 ) e 3 s S e G S sl BBl 4 ol Sibe

* The means with at least one common letter are not significantly different at the 1% level of the LSD test.
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