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Table 1. Identified graft-transmissible pathogens detected in the citrus cultivars of

Taiwan.
Pathogen Cultivars detected

Huanglungbin Most of commercial cultivars

(Greening)

Tristeza Most of commercial cultivars

Psorosis Introduced cultivars

Tatter-leaf ‘Ponkan’, ‘“Tankan’, ‘Liu-cheng’ orange, ‘Murcott’
Exocortis ‘Ponkan’, ‘Liu-cheng’ orange, ‘Valencia’
Xyloporosis ‘Orlando’ Tangelo
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Figure 1. Pot-grown foundation trees (upper) and ground-planted scion trees (lower) were
protected under stainless screen house in Chia-Yi Station, Taiwan Agricultural

Research Institute.
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Table 2. Susceptibility of major citrus rootstocks to graft-transmissible pathogens.

Rootstock Scientific Name CTV GILV CEV Xylo
Rough lemon Citrus jambhiri Lush. - T i T
Rangpur lime C. limonia Osbeck o T S S
Sour orange C. auarantium Linn. 8 T T T
Sweet orange C. sinensis (L.) Osbeck af i1 T T
Trifoliate Poncirus. trifoliata Raf, R S 3 1§
Troyer citrange C. sinensis (L.) Osbeck x P, T S T I
trifoliata Ralf.
Swingle citrumelo C. paradisi Macf. x P. trifoliata T S S T
Raf.
Cleopatra C. reshni Hort. ex Tan. T T T oF
Sunki C. sunki Hort. ex Tan. i 81 4 F

CTV, Tristeza; CTLV, Tatter-leaf; CEV, Exocortis; Xylo, Xyloporosis.
R, resistant; S, susceptible; T, tolerant.
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Table 3. Methods to eliminate important Citrus graft-transmissible pathogens'.

Method Huanglungbin  Tristeza  Psorosis  Tatter-leaf  Exocortis Xyloporosis
Nucellar line Y Y N? Y ¥: XY
Heat therapy b & 3 4 Y Y N N
Shoot-tip grafting ¥ X X N X '

1. Y, yes or easy: N, no or difficult.
2. Psorosis can be transmitted through seed of trifoliate orange and ‘Carrizo’ citrange.
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Table 4. A classification of the major graft-transmissible diseases of citrus
(Roistacher, 1991).

Group Disease Mode of transmission
Graft Vector Mechanical
Procaryote Greening x* XXX —
Stubborn
Virus, probable Tristeza X XXX =
- Vein enation
Psprpsis-A XXX = -
Concave gum
Impietrature
Ringspot XXX N XX
Satsuma dwarf
Viroid Tatter leaf XXX = XX
Exocortis
Cachexia
Others Gummy bark XXX - -

Abnormal Bud-union
* xxx: The primary mode of transmission, xx: Readily transmitted, x: Secondary mode of
transmission, —: Probably not transmitted by this mode, N: Not known.
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Citrus Healthy Budwood Program and the Projects Executed in
Taiwan :
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Summary: Citrus graft-transmissible pathogens (CGTPs) can be readily
transmitted by infected budwood. Diseased plants were seriously influenced
in their growth, yield and fruit quality. The CGTPs identified in Taiwan were
Tristeza, Exocortis, Tatter-leaf, Xyloporosis, Psorosis and the most
destructive one, Huanglungbin (Greening). Supply of healthy nursery trees is
the basic step to limit their spreading. Citrus budwood registration and
certification program consists of selection of parent tree, indexing and
elimination of the CGTPs, conservation of the healthy stocks and
certification of nursery trees. The citrus healthy budwood projects have been
executed for 20 years in Taiwan. All of the 92 cultivars of foundation trees
produced by means of shoot-tip grafting and the scion trees were conserved
in stainless steel screen house that is 15 kilometer far away from citrus
producing area. These effectively protected the healthy stocks from
recontamination of vector-born pathogens. Production of healthy nursery
trees is also practiced under insect-proof structures with pot. Increasing the
production of healthy nursery trees and certification of them will be the
future target of the citrus healthy budwood program.

Key words: Citrus, Graft-transmissible pathogens, Healthy budwood
program.



