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Interaction of witches’- broom disease of lime phytoplasma and Igttuce
phyllody phytoplasma in mixed infection of periwinkle plants

E. Salehi Abarghouei', K. Izadpanah'”, S. M. Taghavi', H. Hamzezarghani', and A. Afsharifar

(Received: 27.6.2018; Accepted: 1.10.2018)

Abstract

In this research the effect of mixed infection of witches’ broom disease of lime (WBDL) (16Srll-B) and
lettuce phyllody (LP) (16SrIX-D) phytoplasmas on symptom expression and phytoplasma density in
periwinkle plants (Catharanthus roseus (L.) G. Don) were investigated. Four healthy periwinkle plants of the
same age were first inoculated with LP phytoplasma and after three weeks with WBDL phytoplasma using
detached fragments of inoculative dodder (Cuscuta campestris Yank.). Disease symptoms and phytoplasma
population in plants inoculated with both phytoplasmas were compared with those in plants inoculated with
either WBDL or LP phytoplasma. In doubly inoculated periwinkle plants the disease symptoms mitigated to
mild reduction of leaf size and internodes which strongly differed from those in periwinkle plants singly
inoculated with either WBDL or LP phytoplasma. Plants with mixed infection lived longer than those
inoculated singly with either phytoplasma. Both WBDL and LP phytoplasmas could be detected in singly
and doubly infected plants by conventional and real time PCR assays using specific primer pairs. Analysis of
the data obtained by real-time PCR showed that the population of both WBDL and LP phytoplasmas in the
mixed infection was significantly lower than that in plants singly inoculated with WBDL or LP phytoplasma.
It seems that interaction of WBDL and LP phytoplasmas in mixed infection of periwinkle is of the mutual
suppression type.

Keywords: Mixed infection, Mutual antagonism, Phytoplasma population, Real-time PCR
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Table 1. Primers used in the present study and their features

Primer Size Sequence Annealing Product
(nt) (5'-3") temperature length(bp)

LP" 20 AGGAACACCAGAGGCGTA GG 63 143

Lp® 20 TCAGTACCGAGCCGAAAC CC

WBDL " 20 GTACACACCGCCCGTCAAAC 63 146

WBDL*"? 20 GATCCATCCCCACCTTCCGG

ef-la’ 22 CTCTGCTTGCTTTCACCCTTGG 55 115

ef-l1a® 23 GAGACCTCCTTCACAATTTCATC
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Fig. 1. Disease symptoms in periwinkle plants following inoculation of WBDL and LP phytoplasmas, 35 weeks
post-inoculation: A, yellowing and severe little leaf, short internodes and witches’ -broom in a periwinkle plant

inoculated with WBDL phytoplasma alone; B, mild yellowing and short internodes in a periwinkle plant
inoculated with both WBDL and LP phytoplasmas; C, yellowing, little leaf and internode shortening in a

periwinkle plant inoculated with LP phytoplasma alone; D, healthy periwinkle plant.
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Fig. 2. Gel electrophoresis patterns of nested PCR products using P1/P7 in the first round and WBDL */WBDL *
(A) or LP "/LP ® (B) primer pairs in the second round. lanes 1 and M, healthy periwinkle and 100bp DNA
marker (Fermentas, Vilnius, Lithuania), respectively; lanes 2 and 3 in A, a periwinkle plants inoculated only

with WBDL phytoplasma and with both WBDL and LP phytoplasmas, respectively; lanes 2 and 3 in B,
periwinkle plants inoculated with LP phytoplasma and with both WBDL and LP phytoplasmas, respectively.
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Fig. 3. Population dynamics of LP and WBDL phytoplasmas at different post-inoculation time in mixed and
alone inoculation. A, population dynamics of LP phytoplasma alone and in mixed inoculation with WBDL
phytoplasma; B, population dynamics of WBDL phytoplasma alone and in mixed inoculation with LP
phytoplasma. WBDL, witches’-broom disease of lime; LP, Lettuce phyllody.
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SAS 9.3 i3l ¢

Table 2. Regression coefficient of the best fit line for population growth curve of LP and WBDL phytoplasmas in
mixed infection and alone in periwinkle using SAS 9.3 software.

Inoculation Regression coefficient of LP phytoplama in Regression coefficient of WBDL phytoplasma in
trial mixed infection and alone mixed infection and alone

LP +WBDL LP alone WBDL+LP WBDL alone
Slope (S*) -0.3900™ 10.69™ -0.5700" 14.82"7
SE 0.5870 0.3500 0.2300 0.0720

I3 e Sl pde 5 S

**j ns 4;_,.:.1)WL5UQ>4SEmlangj)}LMMi}:aﬁfLQMﬁw&\fdwﬁ)Ja?-wi‘s*

*S, Slope of the regression line and a measure of population growth rate of phytoplasma in the plant; SE, standard
error of slope; slope = 0 null hypothesis test statistic: non significant=ns or and Highly significant=**. WBDL,

witches’- broom disease of lime; LP, Lettuce phyllody.
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Fig. 4. Mean comparison of WBDL and LP phytoplasmas population in mixed and alone inoculated periwinkle
plant in total sampling. A, mean comparison of WBDL phytoplasma population in periwinkle plants with WBDL
+ LP phytoplasmas or with WBDL phytoplasma alone; B, mean comparison of LP phytoplasma population in
periwinkle plants with LP + WBDL phytoplasmas or with LP phytoplasma alone. Treatments followed by
different letters (a and b) are significantly different; WBDL, witches’-broom disease of lime; LP, lettuce
phyllody.
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