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Recent Develo~ment s 
in Therapy and virus-~eiection Procedures 

for Internation& Movement of Clonal Plant Germ Plasm 

Domestic in-country and international 
movement of vegetatively propagated 
plant material plays a fundamental role 
in modern agriculture. In addition to 
commercial bulk shipments of plant 
material, there is considerable movement 
of smalltr quantities of cronal plant germ 
plasm for various scientific purposes. 
The realization that reservoirs of plant 
genetic resources are rapidly vanishing 
has heightened interest in preserving 
endangered plant species. This has 
prompted the collection of germ plasm 
from natural habitats and its movement 
to ex situ collections in the same or other 
countries. Advances in breeding tech- 
niques have focused attention on the 
potential use of wiId relatives of plants 
in crop improvement schemes. In recent 
years, wild relatives of potato, citrus, 
peanut, and strawberry have been exten- 
sively collected. 
One of the greatest concerns regarding 

movement of vegetatively propagated 
plant material is the accidental intioduc- 
tion and distribution of plant quarantine 
pests into areas where they do not occur. 
The term "'pests*' is used to describe all 
harmful biotic agents ranging from 
viroids t o  weeds. Pathogens that are 
often symptomless, such as viruses, pose 
a special risk. For convenience, the tern 
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"viruses'\ill be used here to inciude 
viruslike agents and viroids, unless other- 
wise stated. In vegetatively propagated 
plants, virus infections may be symptom- 
less or may induce symptoms that are 
easy to confuse with nutritionaldisorders 
or pesticide damage. Viruses present in 
one clonal generation are transferred by 
vegetative propagation to the next and 
therefore are rightly considered to be a 
quarantine risk. This concern is magni- 
fied when germ plasm that is likely to 
carry viruses with unknown or poorly 
understood etiology is collected in its 
natural habitat and moved internationally. 

Safe movement of germ plasm depends 
on reliable virus detection methods and 
effective therapeutic procedures. Sigaif- 
icant improvements have been made in 
both areas. Serological as well as nucleic 
acid hybridization methods using com- 
plementary D N A  (cDNA) or R N A  
(cRN A) probes and, recently, nucleic 
acid amplification techniques involving 
the polymerase chain reaction (PCR) are 
available for the detection of many well- 
characterized plant viruses. The three 
main methods of virus elimination- 
thermotherapy, chemotherapy, and 
tissue culture-have been reviewed (6,&,9, 
24,291. The recent trend is to combine 
elimination methods into a multistage 
operation ta increase the probability of 
obtaining plants that are virus-free. In- 
formation about detection and elimina- 
tion of a specific virus in a particular 
crop may be found in several continuing 
compilations (16,261 and disease 
compendia. 

Plant quarantine systems in many 
countries have been effective in prevent- 
ing the entry .of viruses. For example. 
the United States has prevented the intro- 

duction of plum pax virus, known to 
severely damage the stone fruit produc- 
tion industry (Fig. 1) in several countries. 
I n  many cases, however, determining 
virus status and selecting therapeutic 
procedures for clonal plant germ plasm 
remain areas where decisions are made 
in the absence of reliable information. 

In this article we give an overview of 
therapeutic and detection techniques for 
plant viruses in clonal plant germ plasm 
and suggest ways to minimize the risk 
inherent in collecting and moving this 
plant material internationally. 

Virua Ellminatlcn Procedures 
Thermotherapy, chemotherapy, and 

tissue culture techniques have been used, 
either alone or increasingly in combina- 
tion, to eliminate viruses from plants or 
plant parts that will be regenerated sub- 
sequently into pIants. Traditionally. 
these methods have k e n  applied to potted 
plants. Current trends are to apply 
therapeutic procedures to plant material 
maintained in vitro. 

Thermotherapy. Replication of many 
plant viruses i s  significantly reduced 
when the host plant is grown at elevated 
temperatures. The effects of prolonged 
high temperatures on virus and host are 
not clearly understood. Direct and 
immediate suppressive effects of expo- 
sure to 40 C on the synthesis of host 
and viral RNAs and on the activity of 
visa1 replicases were demonstrated in 
cowpea and tobacco plants infected by 
various viruses. However, when the 
plants were transferred after a few hours 
at 40 C to an optimal temperature, host 
RNA synthesis was resumed immedi- 
ately, while virus synthesis was delayed 
(141. 
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