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Abstract

In recent years symptoms of viroid diseases, include stem pitting and gumming have highly incidenced in citrus orchards of
Mazandaran. This study was conducted for determining the biological characteristics of Citrus cachexia viroid strains in local tangerine
orchards. 150 samples were collected from three important infected districts .Purification was carried out in CF-11 column. Presence of
viroid was confirmed with RT-PCR using specific primers. For differentiation of Cachexia viroid isolates, 13 types of citrus were bark
grafted on rootstock and symptoms were observed. RT-PCR data showed that 6% of samples were infected only with cachexia, while other
samples showed mix infection with exocortis, tristeza and psorosis. According to the assay, the best indicator plant is the Mexican lime
(Citrus aurantifolia. Swing.), which could express the typical symptoms of mild to severe infection. Also it is possible to separate severe
strains from mild strains based on the symptoms on the local tangerine trees and gumming on the branches can be the primary basis for
differentiation.
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Table 1. Name and sequence of Primers of cachexia, exocortis, psorosis and tristeza in this study.

Refrences Sequence 5' -3 Primer name (Virus/viroid)
Bernard and Duran-Vila, 2006 GGGGCTCCTTTCTCAGGTAAGTC GGGGCAACTCTTCTCAGAATCC CCavd
Bernard and Duran-Vila, 2006 GGAAACCTGGAGGAAGTCGCCGGGGATCCCTGAAGGA CEVd
Hoang etal,2004 TTACCAATACCCTTAGAATTAT TTTGGACTGACGTCGTGTT CTV
Apachi etal.,2014 TCTGTTTTTGTCAACACACTCC GCTTCCTGGAAAAGCTGATG CPV
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Fig. 3. Bumps on the skin at the upper part of graft site in Tangerin
(A), spindal stem pitting with gumming on trunk (B,C).
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Fig. 4. Spots resinous in the cambium wall in graft site in infected

tangerine with sever straine of Citrus Cachexia (A), gumming under

the skin of sever straine (B) compared with mild straine.
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Table 2. Statusof orchards based on infection by viroid and virus disease.

City Orcha Without Mixtu _re infectt_ad by Infected_by Infected _by Infected_by Infe_cted by
rds infected psorosis and tristeza cachexia exocortis psorosis tristeza
1 8,5 9,1 7 - 4*6 3,2%,10
2 3 10* - - 9,7*,6%,2* 1,8%,5* 4*
Qaemshahr( 3 4 - 2 - 1*,5,9*7 4,8,3,6*
Q 4 - 8,2 10 - 43 5%,9,7,6%1
5 3 - - - 10,6,5,1* 8*,9,4* 28,7
1 3 7 8 - 1,5%4* 10*,9,6%,2
2 _ - 7 - 10,2,1* 9,5,4*,8*,6*,3
Sari (S) 3 85 B B B 47 10,9*,2,3*,1*,
4 7 2,5*% 9 - 31 10*,8,6%,4*
5 7 - 6 - 10*,4,3 9,8,5%,1*,2
1 4,32 - - - 10*,9*,8,6*,1 7,5*
2 - - 5 - 10,6,3*,2*,1 9*,8,7*,4
Neka(N) 3 6,3 7 - - 10,9*,4 8,5,2%,1
4 1 - - - 8*,7*,6,5%,2 10*,9*,4,3
5 9 - 10 - 7,8%,4,3*1 6,5,2

(LSS L S zie Sl #) e Infected by cachexia
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Table 3. The symptoms of virus and viroids observed in the gardens(Citrus unshiu Marcovitch on Citrus aurantium root stuks).

. . Gumin Spindall stem pitting

swain o roorstuck oreae. oo POUE™ Shedan stem Depth <3mm
pitting Length<4mm

Q2 - - + + + + +
Q7 - - - - - - -
Q10 - - + + + + +
S9 - - + + + + +
S8 - - - - - - -
s7 - - + + + + +
S6 - - + + + + +
N10 - - + + + + +

N5 - - - - - - -
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Fig. 6. Necrosis and yellow spots on the margins leaves of Etrog
citron, inucolation with milde strain of Cachexia viroid
(Q2,Q10,56,57,59, N10).
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Fig. 7. Gumming under the skin of the grafting site of Mexican lime,
inoculated with severe strain of Cachexia viroid (Q2 «Q10 ¢S9 ¢«S7,
S7¢S6, N10) 12 months after bark-grafting(A,B), spots with yellow
to necrosis margin on the leaf of Mexican lime, inoculate with sever
strain of Cachexia viroid (Q2 ¢<Q10 ¢S9 ¢S7, S7¢<S6, N10) 4- 12

months after bark grafting (C,D) fine leave, decreasing growth and
general yellowing in Mexican lime, inoculated with severe strain of

Cachexia viroid (Q2 «Q10 ¢<S9 ¢S7, S7¢S6, N10) 12 months after
bark grafting (E)
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Table 4. The sympyoms of indicator plants incubated with sever and mild strains of citrus cachexia viroid.

Indicator plants

Sever strains Q2, Q10, S9, S7, S6 ,N10

Mild strains Q7, S8 and N8

Decreased severe growth, fine leaf and yellow

Mexican lime(Citrus aurrantifolia) annular spot with a margin of necrosis in the leaf text,

General jaundice of seedlings

gingivitis below the skin graft site

Etrog citron(Citrus medica L),

Decreased growth, necrosis, and yellow spots on the

Decreased growth

Poncirus(Poncirus trifolita Raf.)
sour orange(Citrus aurantium L.

Citrumelo(Trifoliate orange x Citrus
paradise

Citrange(Citrus sinensix Poncirus
trifoliate)

Thomson on an orange rootstuck

Thomson on a citrange rootstuck
Thomson on a citrumelo rootstuck

Minneola tangelo on sour orange
rootstuck
Ponkan on sour orange rootstuck

Page on sour orange
rootstuck

Clementine on sour orange
rootstuck base

margins of the leaves
Yellowing of leaf margins

Yellowing of leaf margins

Yellowing of leaf margins

Yellowing of leaf margins

Yellowing of the end of the leaf

Yellowing of the ends and margins of the leaves

Yellowing of the ends and margins of the leaves

Yellowing of the end of the leaf
Yellowing of the end of the leaf

General jaundice of seedlings

General jaundice of seedlings

Yellowing of leaf margins

Yellowing of leaf margins

Yellowing of leaf margins

Yellowing of the ends and
margins of the leaves

Yellowing of the end of the leaf

General jaundice of
seedlings
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