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The walls built for the purpose of interdicting dispersal of dangerous 
diseases and pests that are unknown within the walls are founded 
on rock. 

One has had recourse to such rocks as biology and taxonomy, geog
raphy and climatology, agronomy and economy for the necessary founda
tion material. If the desired information is not to be found, research must 
be promoted, at home and also abroad, with the direct purpose of pro
viding the solid basis of regulatory measures. A study of the accumulated 
facts will show an amazing variability: one parasite may have a territory 
distinctly narrower than that of the host, while another will have some 
race accompanying a rare host plant in every one of its hiding places. 
"Unknown within the country," therefore, must sometimes be modified 
to "restricted to a certain area or to a special type of locality." 

A selection of regulatory measures is presented here as an example. 
The digests published by FAO (Ling, 1952, 1954; Dumbleton, 1956), 

* Editors' footnote: Another approach to the principles underlying the applica
tion of plant disease quarantines is discussed in the Prologue (Chapter 1) of this 
volume. 
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followed up by abstracts in FAO's "Plant Protection Bulletin," will direct 
the reader to a more complete survey than that attempted here. 

I. N A T U R A L SPREAD AND MAN-PROVOKED DISPERSAL 

The resources of pathogens in relation to natural spread (see Volume 
III, Chapter 3 ) vary extremely, even in different stages of the same 
fungus. Observations from isolated vegetation in Alaska seem to prove 
that spores of Cronartium ribicola from pines may find Ribes bushes 
500-600 km. away, while the spores formed on Ribes hardly spread more 
than 300 meters. 

Even the classic barriers, oceans, deserts, and mountains, are not 100% 
efficient. Colorado beetles may be found on glaciers; mycologists find 
polar fungi inside bits of stems drifting hundreds of miles over the ice— 
until the scanty vegetation of a remote coast stops them and is one day 
machine-gunned with spores from the pycnidia or perithecia. Moreover, 
oceans are crossed by ships, deserts quickly traversed by jeeps, and 
mountains penetrated by railroad tunnels. Any confidence based on 
distance is destroyed by the airplane, which carrys pests and diseases in 
passengers' luggage, the cargo, inside the cabin, and even on the fusilage. 

When man and nature thus join forces, catastrophes are likely to 
arise. Phytophthora infestans undoubtedly was carried from South 
America by ship to other continents where potato late blight spread to 
all potato fields, causing enormous losses. The Colorado beetle traveled 
by train and ship, and, although it was frequently discovered in harbors 
and incipient infestations energetically put down, one introduction 
(namely, that to the district of Bordeaux) was missed, and this permitted 
the pest to spread over most of Europe. 

The Roman citizen knew that it was his concern when his neighbor's 
house was on fire. We have been forced to accept a wider vision of 
neighborliness and have been taught the possibilities of international aid 
through teamwork across the borders and through preparedness. 

A. Important Cases of Introduction 

1. Clubroot, Caused by Plasmodiophora brassicae 

This disease, which is found in most plants belonging to the Crucif-
erae, was known as far back as the 16th century, when in Spain it was 
called "the devil." In 1736 it was reported from England, from Scotland 
in 1780, and in 1870 it was ruining cabbage fields around St. Petersburg, 
where Woronin described it in such a splendid way that attacks found 
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here and there in Europe in the following years were seen more as an 
interesting mycological event than as a cause of local quarantine—an 
idea which had not at that time been conceived. 

One attack in a single year may produce billions of spores, capable 
of surviving in the soil for 5-6 years. Spores are easily spread through 
the soil, by drifting on wind or water, in manure containing remains of 
diseased plants, in soil clinging to plant roots, or from nurseries where 
cabbage is sold for planting out. 

Clubroot is so universally spread (Colhoun, 1958) that quarantine 
measures for the most part would be useless. Nevertheless, local meas
ures may be useful, as, e.g., when Norway prohibits the sale of cabbage 
plants from nurseries not free from clubroot. 

2. White-Pine Blister Rust, Caused by Cronartium ribicola 

A rust fungus (producing uredo and teleuto on black currant and 
other species of Ribes, and bark blisters on Pinus cembra) has been 
known in many places in Central Europe and Russia, at least from 1860, 
but damage was considered slight. However, from 1865 attempts were 
made to acclimatize the North American Weymouth pine {Pinus strobus) 
in Europe, where it proved so susceptible to blister rust that foresters 
gave it up. But nurserymen still propagated this beautiful pine, and 
about the year 1900 many nursery plants were exported to the United 
States. Only later on was it found that these plants carried infection 
hidden in their twigs. In 1906 the rust was discovered in the United 
States, where it wrought havoc in the valuable forests of Weymouth 
pine and white pine (Pinus monticola); besides 4 cultivated species of 
Ribes, 9 species grow wild in the North American forests. Thus, there 
are plenty of intermediate hosts I An enormous effort has been necessary 
in order to eradicate Ribes: first, man power was used; later, this was 
followed up with hormone weed killers. Resistant pines are on the way 
as a result of breeding in New York, Wisconsin, Canada, Denmark, 
etc.; they will be useful in difficult terrain, and they may mean that, in 
spite of everything, Europe will have forests of Weymouth pine. 

California had the blister rust introduced directly in 1910 with 
nursery plants from France, but the rust was not discovered until 1921. 
In order to save the threatened Pinus lambertiana, an intensive Ribes 
eradication campaign was started. 

A few countries have placed embargoes on the susceptible pines. 
White-pine blister rust is a striking instance of the unpredictable results 
of carrying a healthy host plant to the locality of an apparently in
nocuous pathogen. 
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3. Citrus Canker, Caused by Xanthomonas citri 

The home of this bacterial canker, harbored in several Rutaceae, is 
southeast Asia, including Japan and the Philippines. It was found in 
Florida, in Texas, and in Mississippi in 1913-1914—probably introduced 
with plant material from Japan—and an intensive eradication campaign 
(see Volume III, Chapter 10) was carried through so successfully that 
during surveys (the last one in 1947-1949) the seven southeastern 
states were found free from the canker. South Africa also suffered from 
an introduction, but later reported a complete eradication. 

Immune varieties, on which breeding may be based, occur. Although 
eradication has proved possible (but extremely expensive), it is natural 
that countries with any interest in the production of citrus fruits main
tain strict quarantine regulations against fruits and against propagation 
material. New varieties are introduced with all measures of caution, 
with extended post-entry quarantine, and with repeated graftings. 

4. Chestnut Blight, Caused by Endothia parasitica 

The home of chestnut blight is eastern Asia, where it is quite in
nocuous because of resistance in the local forms of Castanea. The first 
sign of its escape came from a report of blight in a tree in the New York 
Botanical Gardens, but it is probable that the fungus was introduced a 
few years earlier, for, in 1906, the blight was already quite widespread 
in New York state. During the course of three to four decades Castanea 
dentata, the dominating tree in eastern American forests, was practically 
eradicated by the blight; it was found that some oaks and a few other 
trees had been attacked, although not with such disastrous results. 

Long-distance spread of chestnut blight is, in the first instance, 
brought about by transport of infected nursery trees; furthermore, wood 
and bark will carry infections, frequently permitting production of in
numerable spores. It seems likely that woodpeckers and other birds are 
capable of spreading the inoculum over great distances. 

In Europe swift action has put an immediate stop to a few solitary 
introductions (Belgium-1923; France-1936). Attacks found in northern 
Italy in 1938 spread very quickly, and the blight was reported as far 
south as Naples; oaks were infested here also, although not so seriously. 
In Switzerland chestnut blight was reported in 1947 in Tessin, a canton 
bordering on Italy, and here, too, infection has spread in many localities. 
Attacks in Spain (from 1948) have been so limited that there is reason 
to hope for complete eradication. Yugoslavia has fought the blight since 
its discovery in that country in 1949. From Russia, blight in oak and 
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elm has been reported. France has been on the alert, and in 1956 sur
veys disclosed a number of cases in two districts. 

Eradication has been attempted, and with success in limited localities. 
From Washington and Oregon complete success has been reported; in 
California the disease has, at least, been brought to a standstill. 

Far-reaching measures in the eastern American forests may seem to 
be a failure, but they have, in fact, delayed the destruction. Resistance is 
common in Asiatic chestnuts, and Castanea mollissima, especially, seems 
useful in breeding work. 

It is only natural for countries with an economic interest in the chest
nut to place embargoes on the import of living trees. Wood and bark 
usually come under the same ruling, although trunks and barrel staves 
may be admitted after a process of scorching and steaming, respectively. 
In the case of nuts: ( 1 ) origin from uninfested districts has been insisted 
upon, and ( 2 ) formaldehyde disinfection has been practiced. Whether 
this can be maintained for severely infected nuts is a point to be dis
cussed. An embargo directed against plants and fruits of the resistant 
C. mollissima may seem absurd, but it is directed against oak wilt 
(Chalara quercina), and import necessary for breeding work can be 
secured by means of post-entry quarantine. 

5. Elm Disease, Caused by Ceratostomella ulmi 

Since 1918 or thereabouts thousands of elm trees have died in north
western Europe. In 1930 elm disease was found in Ohio, probably intro
duced from Europe in trunks of knobby elm (burrknots, Maserholz) 
imported for use as veneer; it spread widely in the eastern United States, 
and in 1948 elm disease had spread westward to Colorado. Canadian 
outbreaks, found in 1950, probably have their origin in the States. 

The Scandinavian countries long remained free from elm disease, 
but in the Swedish capital, Stockholm, a good many park trees were 
killed in 1950 and during the following years; in Denmark, where sickly 
elm trees had been examined several times, the fungus was found in 
1955, but the disease does not seem to spread. 

In North America, where the elm is a very popular shade tree, public 
control has been seriously attempted, some $25,000,000 having been 
spent on felling diseased trees—but in vain. This measure has now 
practically been given up. In some European countries, where elm is 
considered a nuisance because of its greediness and its abundant seed 
production, no serious control has been tried. Many Asiatic elms are 
resistant, and several resistant varieties have been found in breeding 
work, particularly in the Netherlands. 
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California has embargoed elm trees (and wood with bark on) from 
states not free from the elm disease and phloem necrosis of elm. The 
last named American disease probably provides the motivation for the 
maintaining of embargoes in several countries outside of North America. 
Canada permits import of logs with bark only when kiln dried. 

6. Potato Root Eelworm, Heterodera rostochiensis 

This cyst-forming eelworm is called "the golden nematode" because 
of the orange color of the mature cysts. Potato is the most prominent 
host plant, but tomatoes may also suffer severely, while eggplant, 
Solanum nigrum, and S. dulcamara are less liable to infection. One 
potato plant may leave many thousands of cysts in the soil, each cyst 
containing hundreds of eggs from which larvae emerge for the next 
8-10 years. 

Spread is possible in many ways: through cysts attached to seed 
potatoes, by potato peel being thrown on the compost heap and reaching 
the garden, and by old potato stalks. Loose cysts in infested soil may 
spread with potatoes, on plant roots, or on dirty sacks and crates. The 
role of muddy boots in local distribution should not be underestimated; 
tractor wheels and other machinery are also very efficient carriers. Water 
and sedimented soil from potato starch and sugar factories may carry 
cysts and spread the pest if discharged into agricultural land. 

A list of dates, stating when the pest was first observed in the various 
countries is given below, but such a list should not be regarded as a 
reliable guide to the course of distribution. Intensity of potato growing 
and thoroughness of surveys determine to a much higher degree the 
moment of first observation. 

1881 Germany: cysts on potato 1941 The Netherlands; Long Is
roots mentioned by Kiihn . land, New York State (prob

1913 Scotland, Germany (Rostock, ably 20 yr. old) 
whence the name) 1946 Finland 

1917 England (or even earlier) 1948 France 
Considerable increase during 1949 Belgium 
World War I 1951 Austria (1949 ?) 

1922 Sweden, Ireland 1952 Spain 
1928 Denmark 1953 Greece, Algeria, Iceland 
1938 Guernsey 1955 Israel, Norway 

Severe increase during World 1956 Portugal 
War II 1958 Switzerland 

Reports of occurrence also exist from Luxembourg, Jersey, Peru, 
Egypt, Libya, Morocco, and Malta. On the whole, this pest does not 
seem to thrive in the dry soils common in the Mediterranean region. 

Sins against the "law of rotation" are the worst factor in releasing 
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visible attacks: potato-rye-potato or potato-cauliflower-potato are strik
ing instances. Town gardens with no rotation at all are ideal for the 
nematode. In rational agriculture the attack is rarely seen, until produc
tion of fancy potatoes once (or even twice) a year goes beyond the 
bound of all reason; in such cases exchange of crates returned from 
market may well speed up the disaster. 

Soil analyses for cysts give reliable information if samples are taken 
conscientiously in the field. Following the Long Island case, all im
portant potato districts of the United States were searched—fortunately, 
with negative results. That the golden nematode has not spread to the 
American continent is a marvel; only one case (from New Jersey in 
1952) was reported. 

Nurseries are strongly advised not to grow potatoes; in several 
countries potato growing in nurseries is strictly forbidden, and sampling 
is a prerequisite to export and issuing of health certificates. The same is 
true in potato seed certification and export. For table potatoes, screening 
of surface-borne soil for cysts may perhaps be sufficient. Since nurseries, 
potato fields, and bulb-producing areas may be infested from nearby 
gardens, protective zones may be established in which potato growing 
can be forbidden or long-term rotation be enforced. Old sacks, crates, 
and tools and machinery can be efficiently fumigated. 

Washing of potato tubers is not 100% efficient; disinfection of tubers 
is not possible in practice. How difficult washing really is may be seen 
in the case of pips of lily-of-the-valley first washed before export from 
Europe, next washed in New York, but still containing cysts. A hot 
water treatment or growing in a quarantine greenhouse, the soil of 
which could be steamed, has been found necessary in such cases. 

There is a marked tendency to replace the obsolete "years-and-
kilometers" restrictions with the request that the locality of origin shall 
be proved free from golden nematode. 

The EPPO (1955a), after repeated discussions in a working group, 
recommends to member governments the following policy: 

There is no scientific justification for prohibiting the entry of 
potatoes or other planting material into countries where potato 
root eelworm is already known to be widely established. If there 
are countries where the nematode has been shown not to exist, it 
may be reasonable to prohibit the entry of potatoes and tomato 
plants, but not of other planting material. The only practicable 
method of detecting the presence and degree of soil infestation is by 
the systematic sampling of fields. . . . Therefore exporting countries 
should be required to have in operation an effective sampling 
system. 
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We strongly urge the adaption of a uniform sampling system in 
all countries. . . . From the biological standpoint, a certificate of 
freedom from eelworm will remain valid for as long as potatoes are 
not grown in the field sampled. 

Countries which are partly or entirely free from eelworm may 
reasonably require that any planting material should be admitted 
only from land which, as a result of sampling tests, had been de
clared "free" from eelworm; and further that such planting material 
should as far as practicable be free from soil. 

7. Discussion 
It is only human for people who are plagued by restrictive measures, 

and who cannot—or will not—see the other side of the problem to feel 
a certain satisfaction if the sign "failure" can be hung on the plant 
inspection offices. Analogies of the platitude "my pocket was picked, 
therefore the police are no good" are not unknown to the quarantine 
authorities. The cases described in Sections I, A, 1-6 above may appear 
as so many failures in attempts to forbid introduction. A thorough study 
will, however, show a striking difference from the epoch of clubroot 
dispersal to citrus canker introduction—and its eradication. 

Colorado beetle invasions are surveyed and eradicated at low cost, 
compared with a country's expenses for spraying all potato fields. Potato 
wart was said to be introduced into the United States after the crucial 
year of 1912, but actually it seems to have arrived with European table 
potatoes in 1911. Dispersal inside the United States has been prevented, 
and in Europe the time gained for breeding of valuable immune potato 
varieties has been important. Pathologists should not promise to keep a 
disease or pest out forever, but they should stick firmly to the fact that 
every year's delay means that money for control is saved, that export 
difficulties are avoided, that breeders and chemists have time to work, 
and that officers can prepare for local quarantines and other measures 
of retardation or even eradication. 

It is a time-worn dogma that diseases spread by the wind fall outside 
the quarantine officers' bailiwicks. Rust spores and wind-borne insects 
are not stopped by political frontiers. The hordes of rust spores carried 
by the wind from Mexico to the prairie states are greatly reduced when, 
as a result of co-operation between the two countries, rust resistant 
cereals are bred and grown in Mexico. In India, where the rust is 
exterminated by the summer heat of the valleys, but reestablished from 
grainfields in the mountains, the growing of the grain has even been 
forbidden in certain mountain districts, a measure to be replaced by the 
introduction of resistant varieties. In organized campaigns it has, under 
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some conditions, been practical to compensate for eradicated trees or 
other crops, not with money, but with plants—in order to seize the 
opportunity to introduce immune varieties. 

It is the experience of advisory departments that a "new attack" is 
rarely discovered immediately, but within one particular week or fort
night several cases turn up. One cause is stressed by Smith (1957) 
writing on cereal yellow dwarf: "In New Zealand the disease has ap
parently been present for many years and the slowness with which 
trained plant pathologists are able to recognize even common diseases 
makes one question the value of quarantine regulations (carried out by 
less highly skilled technicians) under our present state of knowledge of 
disease distribution." 

Plant species or varieties valuable in one region succumb to attacks 
of hitherto innocuous diseases or pests when brought into another. The 
results of bringing the potato to the home of the Colorado beetle were 
unpredictable. Berberis vulgaris (recommended by learned societies for 
hedges), spiny and with useful berries, made the density of Puccinia 
graminis spores soar sky-high, and enabled the fungus to form new 
races. Introduction of "innocuous" pests or diseases has sometimes 
proved equally fatal. The yellows virus is not found in aster in China, 
but in wild plants in North America; in order to establish aster yellows 
the flower had to be imported from the East and a leaf hopper (Euro
pean ? ) , from the West! 

To establish a certain balance with these tragic events we must 
admit that in untold cases the introduction of a pest has not caught on 
(McCubbin, 1946). It may happen that the fungus or insect finds no 
suitable host; because of climate or edaphon, it develops too slqwly, is 
knocked out by competitors, and disappears unnoticed. It is agreeable to 
know that a pathogen frequently imported with seeds or tubers will not 
thrive; but it is rather risky, with no experience at hand, to investigate 
whether it will or not. 

Not all "new" attacks are introduced. New physiologic races may 
turn up, as is too well known from the rust fungi. Alarming cases of race 
formation have appeared in potato wart, which in many countries is 
still found to be due to one race of the fungus—and in potato root 
nematode, too. In Wageningen, new races of Melampsora in poplar have 
been studied in nascendi; they were due to crossing while growing in 
the intermediate host, larch (Van Vloten, 1944). 

B. Potential Dangers of Introduction 

Much stubborn rear-guard action has been necessary because of lack 
of foresight and also because of the limited funds available for thorough 
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surveys. Both above (Section A, 1 -7 ) and in the following pages in
stances are mentioned of unknown or unheeded diseases which have 
developed into catastrophes. Citrus canker was not serious in Japan; 
neither was the Japanese beetle. Many fungus attacks are inconspicuous, 
at least to the untrained eye, their spores being for the most part in
visible, and the same is true of many other groups of pathogens. 

For tourists it is often difficult to secure an outport inspection; how
ever, pests dangerous to tropical crops have been introduced by tropical 
ornamentals brought home by interested collectors. 

1. Potato Viroses 
In reading through import ordinances of some particular country in 

order to ascertain obligations to be fulfilled before a certificate is issued, 
one may wonder at the strange diseases which must be mentioned in 
"additional declarations." The explanation is usually that the country in 
question is importing from widely separated regions and wishes to safe
guard itself on all sides. 

The virus disease potato spindle tuber (Sohnum virus 12) has its 
home in North America, where affected plants are rogued out in con
nection with potato seed certification. The disease is reported from 
Russia and Poland, where it is thought to have been introduced from 
North America, and passed on to Rhodesia. Potato yellow dwarf (So
hnum virus 16) seems to be limited to the United States and Canada; 
several host plants are described, among which are red clover and other 
species of Trifolium. A cicada (Aceratagallia sanguinolenta) is the vec
tor of the virus, not only between potato plants, but rather frequently 
from red clover to potato. 

A group of viruses, causing big bud in tomato and stolbur disease in 
potato, and attacking several plants of widely separated families, still 
needs much research, but the stolbur phenomena in potato are alarming. 
From Russia and from a region including Czechoslovakia, central Ger
many, Switzerland, and Italy attacks are reported. Potato purple-top 
wilt, mentioned from Maine and New Mexico, may belong in this 
group of viroses too. Stolbur is transmitted by potato tubers, and their 
sprouting is badly affected. 

Concerning spindle tuber and other potato viroses, EPPO (1955b) 
advises inspection of seed in the fields of the exporting country and 
post-entry quarantine. 

Potato virus X is the subject of increasing interest, since it has been 
possible, by means of serological reactions, to test plants, produce X-free 
clones, and demonstrate a considerable decrease in yield due to the virus 
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infection. Like virus X, the more or less related viruses S—first found 
by Dutch pathologists, but apparently common in Europe—and virus 
M, found in the United States, frequently show weak symptoms or none 
at all. Since sera are available, it should be natural first to investigate 
the representation of such viruses in the national varieties and then to 
take the measures to have virus-free seed potatoes produced or 
introduced. 

Countries with a well-developed certification of potatoes (and other 
plants intended for propagation) based on field inspection and labora
tory testing and which publish their tolerances are justified in request
ing that imported plants should be certified on the basis of tolerances 
at least equal to their own. 

2. Stone Fruit Viroses 

Of botanical families the stone fruit trees have proved to be among 
those plants which suffer most frequently from virus attack, and investi
gations of the geography of these viroses is bound to give an abundant 
and deplorable harvest. 

Phony peach is a classic disease, recognized as a virosis in the late 
twenties. It seems transmissible only by means of root grafts and, as has 
recently been discovered, by one or more species of leaf hoppers; more
over, the incubation is usually more than 1 year. Peach yellows has even 
2-3 years of incubation, but it is transmitted by the grafting of twigs 
and buds; cicada are responsible for local spread. These diseases, like 
several viroses of the various stone fruits are, as yet, only noted from 
North America; others are so similar to viroses found on other con
tinents that attempts at identification will probably give positive results. 
A dangerous trait is that they are somewhat inclined to be "omnivorous"; 
many of them attack a number of species, a few of them are even har
bored by plants outside the stone fruit family. 

Internal quarantines in connection with eradication measures have 
given positive results in the case of phony peach, aided by a special color 
reaction. Thermotherapy has given results which may be valuable in 
practice. Most important is a thorough certification of nursery trees 
based on tested, healthy mother trees. 

Embargo is a natural first reaction to fruit tree viroses, especially 
since post-entry quarantine is difficult in cases of long incubation. How
ever, a next step must be taken: the admitting of products passed by a 
reliable nursery certification, possibly combined with post-entry quar
antine (Cochran et al, 1953). For Prunus americana and P. virginiana, 
which are symptomless carriers, embargo is necessary. When the occur-
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rence of the different viroses is better known, a group action (see Sec
tion III, C, 2) of neighboring states will, in all probability, simplify and 
alleviate international requirements. 

Virus transmission through seed is known for at least four viroses 
in stone fruits, a matter that inspires a conservative view toward im
portation of such seeds. 

3. Coffee Rust 

Discovered in Ceylon in 1869-1870, coffee rust forced coffee farmers 
(because of immense losses in the following decades) to give up this 
profitable culture and to change over to the growing of tea. Both in 
Ceylon and in East Africa local study and old herbarium material sug
gest that the rust existed as an innocuous parasite on wild coffee, turned 
loose by the monoculture. Toward the East it has been carried and 
spread as far as Samoa; in Africa it was noted in Natal in 1878 and has, 
by its spread, frustrated coffee growing in many low-lying districts of 
East Africa. West Africa, South America, Mexico, and the West Indies 
are uninfested. Reports exist that the rust was seen and eradicated in 
Puerto Rico. 

Where the climate is more favorable to the coffee bush than to the 
rust—mostly at altitudes over 5000 ft.—protective spraying is profitable. 
Crossbreeding for resistance is practiced in several places but decisive 
results have not been obtained; as an aid to safe exchange of plant 
material, F.A.O. is maintaining a quarantine station in Portugal. 

The uninfested coffee-growing countries are of course highly inter
ested in keeping this danger at a maximum distance. Regarding a com
mission appointed in Ceylon in order to promote the study of the dis
ease Large (1940) writes: "The action was taken 10 years too late." 

4. Cereal Smuts 

A few species of smuts are so commonly associated with grain culture 
(although reduced in intensity by seed disinfection) that they might 
well be termed standard smuts. Apart from these, a couple of varieties 
have been discussed as objects of exclusion measures. 

Bunt of rye (Tilletia secalis) is reported from a belt beginning in 
the French Alps and stretching over Czechoslovakia and Bulgaria to 
Russia; it has been found 2 or 3 times in Great Britain but never outside 
Europe. Seed disinfection is reported to be efficient. Flag smut of wheat 
(Urocystis tritici) has a rather widely spread range (Commonwealth 
Mycological Institute, 1953); the United States forbids import of wheat 
grain and straw from certain countries, while Canada in general forbids 
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import of wheat, including straw, bran, etc., but exempts states which 
can certify that wheat flag smut does not occur in the localities of origin. 
EPPO (1955b) has pointed out that in spite of enormous quantities of 
wheat imported to Europe, introduction of these two smuts seems min
imal; furthermore, the knowledge of races is scanty. For these reasons 
special measures would seem unnecessary at present. 

Dwarf bunt of wheat (Tilletia brevifaciens) seems mainly to spread 
by soil, and the Indian carnal bunt of wheat (Neovossia indica), by the 
wind only, circumstances which make quarantine measures concerning 
grain uncalled for. 

5. Discussion 

Several deserving authors have published lists of diseases and pests 
occurring outside their own country (Stevenson, 1926; Hunt, 1946; 
Pierce, 1917). Such lists are of lasting value for reference, but they 
should not be used as the only basis in compiling lists of plants or 
products to be embargoed or admitted conditionally. The most im
portant factor is communication between pathologists of the countries 
which exchange plants and products. Foreign diseases and pests may 
be items of minimal danger, as, for example, when the host plant is 
rarely cultivated. However, we have experienced painful surprises (see 
Section I, A, 2 ) . All grades exist—from "no danger" to "immediate dan
ger"—because of the everyday possibilities of quick transport and the 
economic importance of susceptible cultures. In such cases the Services 
may be prepared by having regulatory measures authorized for immedi
ate printing, by means of control, by sprayers and remedies, by having 
posters and press material ready, and, last but not least, by having men 
and money available for quick transfer to the scene of an emergency. 

It is particularly aggravating to find, when the danger of a certain 
import has been assessed, that the plants or plant parts have been de
signed for propagation. As pointed out by Stevens (1949) those orna
mentals most hit by disease are vegetatively propagated. 

It may seem absurd to enforce severe restrictions against attacks 
which have already gained a certain foothold in a country; the explana
tion may be that the item is very dangerous and that "we have enough 
of it," but another good reason is that the invasion until now has been 
limited to a certain district or to a special type of locality (e.g., town 
gardens) and that much money and energy is being spent in pushing 
back the invader. In fact the Netherlands have practically eradicated the 
Narcissus eelworm (Ditylenchus dipsaci) in the bulb fields, as Denmark 
has practically eliminated black currant reversion in its nurseries. 

Increased attention may be advisable where pathogens split up into 



326 ERNST GRAM 

races of varying infectivity. Races of rust fungi or smuts could very 
well be spread over long distances with straw and hay. Regulations vary 
somewhat, called forth sometimes by veterinarians' fear of foot-and-
mouth disease; in other cases, by phytosanitary considerations; in this 
case, regulations are often lacking for straw used for packing of material 
other than plants. Australia, however, requires that all imported straw 
be burned or disinfected with formaldehyde, and Cyprus prohibits the 
import of straw if not accompanied by a veterinary certificate (order, 
1957). Similar precautions are taken in Rumania, where not only straw 
from packing, but also remains of straw and feed from cattle import 
may be landed only when accompanied by a veterinary health certificate. 

Waste and discarded material are sometimes more dangerous than 
the product itself; regulations against pests and diseases carried with 
fruit or potatoes, for example, are often characterized by these possi
bilities. When a ship arrives in a Rumanian port, the captain must sign 
a declaration promising not to import waste or throw it into the harbor. 

Manure is embargoed in many plant regulations, and now and then 
veterinary inspectors have had to use this embargo for their own pur
poses. A cooperation of plant pathologists and veterinarians might well 
contribute to uniform and simple rules. 

Soil is excluded as an import by several countries; others limit the 
rules to soil found on roots, tubers, bulbs, etc. There seems to be a quite 
understandable tendency to fix more rigorous rules in regard to dirt in 
potato sacks, Cyprus having set the limit at y2%. Brazil permits import 
of soil with plants or independently if free from pests; disinfecting soil 
on arrival or providing imported plants with new soil is recommended, 
however (order, 1934). 

Wood, in general, is a question not quite satisfactorily settled from 
a sanitary viewpoint. There are not only elm disease, oak wilt, and the 
devastating chestnut blight, but also several insects which may persist 
even longer in dry wood than the fungi. Much wood is carried around 
the world in the form of boxes and crates, at temporary bulkheads in 
ships' holds, etc. If a California quarantine station finds crates with bark 
on the wood, the staff will look for bark beetles and eventually order 
the goods to be fumigated; similarly, willow withes from Europe and 
Canada are not admitted to the United States. 

From a legal point of view advisory information has no place in an 
ordinance; it may be smuggled in, nevertheless, by plant pathologists 
eager to make the paths easy for exporters and importers. Thus the 
United States specifies "permitted packing materials" (when free from 
sand, soil, and earth) such as: buckwheat hulls, charcoal, coral sand 
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(from Bermuda), excelsior, exfoliated vermiculite, ground cork or peat, 
sawdust, shavings, and sphagnum moss. 

Grain, oil seed, etc., for food and cattle feed (subjects of an enor
mous world trade) have to a large extent been left alone, although im
portant pests and troublesome weed seeds are constantly depreciating 
values. A few countries actually require phytosanitary certificates; Can
ada, for example, has very appropriate regulations for export grain. 
Seeds may be imported unknowingly. Purebred merino sheep were 
selected with all possible care in California and sent to Australia; their 
health proved excellent, but in the fine wool they carried seeds of species 
of Bromus, Erodium, Festuca, and Trifolium. It is well known that 
legume seeds may harbor both viruses and wasps (Trumble, 1946). On 
the other hand seed may be quite severely infested, and the plants still 
escape any infection (Section I I , B , 6 ) . 

Oak seeds are embargoed by some European countries because it is 
uncertain whether or not oak wilt (Charlara quercina) is transmitted by 
seed; if further investigations show that the wilt is not seed-borne or 
that seed disinfection is efficient and simple, no embargo will be 
necessary. 

Uncertainty may cause varying reactions. Assuming that the virus 
causing Pierce's disease is transmitted by lucerne seed, Greece forbids 
import of lucerne seed from Argentina, California, Florida, and Texas. 
Birch decline, which has been disastrous in New England and Canada, 
has been tentatively ascribed to several fungi and insects, to climatic 
influence, and even to virus attack; quarantine measures have been dis
cussed in Europe but postponed. 

The risk of quite fortuitous transport is ever present. A Colorado 
beetle may well find concealment in the cuff of a man's trousers if, for 
example, when passing an infested district, he has walked through a 
potato field in order to behold the ravages. 

A frontier inspector's imagination cannot cover all cases; cooperation 
between countries that "have" and "have not" may be stimulating, but 
probably a public alert to suspicious phenomena is the best safeguard. 
Thus, according to Canadian law, the owner, occupier, or lessee of any 
place or premises where any pest or disease is found which is not widely 
prevalent or distributed within or throughout Canada shall immediately 
notify the Chief, Plant Protection Division, thereof, and shall send to 
him specimens of such pest or disease (Destructive Insect and Pest 
Act, 1954). Most countries include an obligatory notification in orders 
concerning the control of a special pest; both ways may be valuable— 
if the public is induced to be cooperative. 
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C. Evaluation of Transport Interference 

1. Economic Motives and Effects 

Many attempts are being made to determine the losses caused by 
plant diseases and pests. The International Commission on Plant Dis
ease Losses (under The International Union of Biological Sciences) is 
gathering material and methods for a computation with a known degree 
of exactitude. A concise review is given by Ordish (1953) . 

The losses of crops caused by an introduced pest or the cost of con
trol in order to prevent spread of a disease must be calculated with due 
regard to the scarcity or abundance of crops influencing the market 
price. A simple instance may be given. During the period from 1949 
to 1958 Denmark spent about $75,000 on survey and eradication of the 
Colorado beetle, which threatens the country's southern districts. It has 
proved possible to eradicate each year's quota and to prevent the beetle 
from establishing itself. One single spraying of the Danish potato area 
would cost about $500,000—thus 70 times more than 1 year's prevention. 

Much larger undertakings, promoted by EPPO or its forerunners, have 
been carried through in Europe, but the economy is less easy to grasp. 
Help in kind or money between countries has had excellent results, 
both in direct control and in mutual response. 

In the Danish case the state has defrayed all expenses, and a hearty 
cooperation by the public has resulted. McCubbin (1954) asks: Who 
shall pay? and gives the answer: The man who profits I However, quar
antine measures are not always appreciated by those whom they are 
intended to benefit. Most states seem to cover at least a part of the 
over-all costs, while the importer or exporter must reimburse the special 
expenses in each particular case. This may be enough to call forth com
plaints from the trade when a prospective profit may disappear or an 
expected business is eliminated by a quarantine. 

Quarantine measures have frequently been accused of concealing 
protectionism. In fact persons have on certain occasions sought in some 
pest the fine-sounding reason for stopping an inconvenient import. 

In most countries new quarantine measures must, in some way, be 
discussed with the organizations of the trade and the growers before 
being implemented. New proposals may be delayed, perhaps ad calendas 
graecas, because funds have not been granted; the brakes may be 
applied because interests are too conflicting, by sheer apathy, or 
because it is found that quarantine officers have gone too far (in actual 
fact, as specialists, they have been more foresighted). They are then 
accused of painting the devil on the wall, because the evil is still so far 
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away that the costs seem excessive in relation to the danger. The pathol
ogists may now and then have been too zealous, but in most cases the 
positive results, exclusion or delay (see Section I, B, 5 ) , have been well 
worth some inconvenience. 

It is even worse if a measure cannot be realized because of pressure 
from outside, risk of trade retaliations, etc. Shelve the proposal for a 
better day and try again! 

2. Biological and Administrative Limitations 

The quarantine officer's need of information is insatiable. One path
ogen may have only one host plant or hundreds; there may be unsus
pected symptomless carriers; we never dare think that we know the host 
range completely. How will foreign fungi or pests, perhaps split up into 
races of the most varying infectiousness, react in a new habitat? What 
may be hidden in indeterminable incubation stages in imported plant 
material? We must trust the field inspection and pedigree work of the 
exporting country. Because of lack of information, control work was 
started too late or too sparingly, but great improvements have been 
made. EPPO distributes news from its member countries; FAO's "Plant 
Protection Bulletin" spreads information from and to the entire world, 
and American publications such as "Plant Disease Reporter" and others 
are studied eagerly—and not only in North America. Other countries 
issue monthly or annual reports on the occurrence of diseases or pests. 

The state of California is protected by mountains, deserts, and the 
sea, and has built on that natural basis a system protecting its intensive 
plant production. Other states may lie open to invasion from all sides, 
the situation further aggravated by a lively transit trade. Modern traffic, 
with its enormous volume and speed, has created huge problems; but it 
is evident from the lists of intercepted pathogens that quarantine officers 
have by no means given up. The cost of inspecting a box of carnations, 
arriving by air freight at 3 A . M . is prohibitive—and the market cannot 
wait; it opens at 5 A . M . Therefore, agreements are being developed, 
placing the main responsibility on continual greenhouse inspection and 
outport checking. On continents like Europe, long-distance truck trans
port is a hard problem; the routes of the trucks are ever changing, the 
arrival at highway customs houses is most irregular, and as trucks run, 
for example, directly from a nursery in one country to a distributor in 
another, the consignor feels it to be absurd that the plants cannot be 
jammed into the truck—completely inaccessible to a frontier plant 
inspector. A modus vivendi can be arranged, letting the truck run in 
customs bound directly to the consignee, where a customs officer and a 
plant inspector supervise the unloading. But a cooperation among groups 
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of neighboring countries, placing an increased weight on inspection in 
field and packing shed, might improve the situation. 

The world trade in grain and in wood, forms a problem largely un
solved because the volume is so enormous, the trade mostly reluctant 
(to state it mildly), and the conditions on unloading adverse to inspec
tion. When a ship collects its cargo in many small lots from several 
harbors, inspection is not only very difficult, but mutual infestation 
between lots likely. For grain, at least, a reliable outport inspection 
would solve the main problems. The argument that "it cannot be done" 
is frequently heard; nevertheless, it is done; e.g., in Canada. Quite the 
opposite side of the spectrum is represented by passenger luggage; many 
countries admit, e.g., 5 kg. of fruit, vegetables, etc., for a passenger, 
although not always without misgivings. It is the wormy fruit that is 
thrown out of the compartment window—to end where? Gift packages 
sold to tourists are, deplorably enough, not always fancy in quality. 
Moreover, there is a general tendency to minimize customs inspection; 
a botanist may travel unhindered from Stockholm to Rome with living 
potato wart placed in a flask openly in his suitcasel Certain countries 
take a rather liberal view, allowing passengers to import 10 or more 
kg. or plant material on modified conditions when it is not for planting 
or propagation. 

Illegal trade and carelessness in private traffic involve considerable 
danger. It is supposed that the potato root eelworm was introduced to 
America by way of a ship's ballast, illegally consisting of soil instead 
of gravel, and subsequently dumped on Long Island. A serious first 
infestation with San Jose scale was smuggled into Germany with fruit 
trees imported in violation of customs and sanitary regulations. Physiol
ogists import the largest cockroaches for their experiments; geneticists 
smuggle scions and small plants containing dangerous viruses; gene 
hunters bring potatoes home from South America, disregarding one or 
more potato smuts hidden in the tubers. "Professors are among the 
worst quarantine breakers," says an experienced European official. 

The sport of finding loopholes has an irresistible attraction for some 
people. The undesirable result is that in order to stop loopholes, acts 
and regulations are made more severe and intricate than would other
wise be necessary. 

It is desirable to create—perhaps best by repeated small doses—a 
public opinion agreeable to the needful regulations. Leaders of farmers' 
and nurserymens' organizations and farsighted tradesmen should be kept 
informed—and thrilling news will always have the interest of the press. 
"Acts and ordinances remain more or less powerless when an honest 
will does not place them in man's heart" (Gustav V, King of Sweden). 
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II. Q U A R A N T I N E MEASURES 

A. Embargo 

Embargo may seem an easy way to keep out a newly reported attack 
from abroad, but several difficulties and objections have been registered; 
in many cases an embargo ought to be only temporary until better 
measures can be outlined as the result of a more intensive study of the 
attack and its limitations. 

A perfect embargo, built like a Chinese wall around a country, would 
stop all development—but breeders and scientists, nevertheless, must 
have new material. On the other hand, a country with less exacting 
requirements than most others is apt to be a dumping ground for low 
grade products. 

1. Local Regulations 

In order to stop a local but menacing attack, delimitation of a district 
from which host plants or other plants must not be taken away has 
proved useful; sometimes a protective zone with less severe restrictions 
is placed around the district. The Norwegian regulation against spread 
of clubroot has been mentioned (Section I, A, 1 ) . In certain cases, both 
in Europe and in North America, such a local quarantine includes sev
eral states or districts within states. In other cases states, on their own 
account, declare an embargo in order to protect themselves, e.g., against 
the potato root eelworm on Long Island (see Section I, A, 6 ) . Such an 
embargo has been followed up in California by the establishment of 
inspection stations in all places where highways lead into the state with 
the result that forbidden material is frequently discovered and retained. 
A demarcation line has been drawn between Colorado east of the 
Rockies and west of them in order to protect Utah from invasion by 
the Colorado beetle. In the United States internal quarantines can 
quickly be established by the individual states, while quarantine ordered 
by the federal government must inevitably take longer; the trade, how
ever, prefers federal quarantines because of their more uniform character. 

2. National Prohibitions 

Most embargoes are directed against special plants (barberries, hops, 
tobacco, Hevea, and many others) or seeds; in some cases, against special 
plants of particular origin. New Zealand (order, 1957) bars all fruits 
and vegetables from countries infested by the Oriental fruit fly, as well 
as oaks from North America and Japan; England excludes Prunus plants 
from outside Europe and Rosa spp. from Australia, New Zealand, and 
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Italy; in principle the United States forbids nursery trees and shrubs 
generally, and potatoes from most countries; however, certain exemp
tions are provided for. 

EPPO has from the beginning maintained an attitude of reserve con
cerning embargoes. An early report (EPPO, 1951) suggests a minimum 
of complete embargo on imports and then only after careful study. For 
example, potato ring rot, caused by Corynebacterium sepedonicum is 
considered as follows (EPPO, 1955b). Nothing short of a complete em
bargo on the import of main crop potatoes from infested countries can 
guarantee against the introduction of the disease. On the other hand, 
before considering such drastic measures, governments should bear in 
mind that if potatoes intended for seed are not cut before planting, there 
seems to be little risk of the disease becoming serious. 

When an import of corn borer larvae for bird feed is started, it is 
natural to intervene; in fact many countries have a paragraph forbidding 
the import of living insects (except honeybees, for which special rules 
exist) and of cultures of pathogenic bacteria and fungi. It may be diffi
cult enough to make such a paragraph logical as well as making it 
"hold water," but the intention is clear enough; perhaps a sentence from 
Sweden's law could be added: Whosoever acts against the aim of the 
law breaks the law. 

Countries with no phytosanitary service might expect to see em
bargoes rising up against them everywhere; as a matter of fact it is 
these very countries that are the happy hunting grounds of botanists and 
geneticists. The limited material brought home is usually inspected thor
oughly and guarded under a prolonged, post-entry quarantine. 

For small countries densely surrounded by others, quarantine walls 
are likely to be only paper walls, if neighboring countries cannot agree 
to establish group action. 

B. Conditional Import 

1. Inspection at Tlace of Origin 

Among the early recommendations from EPPO is field inspection 
during the growing season in the exporting country; this is especially 
necessary for virus diseases. The wording of the Rome certificate (FAO, 
1951) ". . . were found to the best of his knowledge to be substantially 
free from injurious diseases and pests" is understood to refer mainly to 
the final outport inspection. Since field inspection is practiced in several 
countries for potato certification and in some countries for nursery sani
tation, very precise tolerances are listed for first, second, and third field 
inspections, and for foundation and elite material, as well as for the 
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stock to be offered for sale. Often these tolerances are included in the 
inspectors' instructions in order to make it easier to revise them annually, 
and to tighten up rules, using the thumb-screw method, when conditions 
allow for it. The tolerances may, to some degree, be influenced by the 
individual requirements of importing countries, but in most countries 
the certification is just as important for the national market. 

Inspection of seed fields is carried out by seed firms and is mostly 
concerned with purity and quality. Very few countries have arranged 
for sanitary inspection of seed fields, but it will be necessary to take the 
matter up. EPPO (1955b) indicates some diseases for which a request 
for field inspection (or production in a territory where the disease is 
unknown) is justified: barley stripe mosaic, bean bacterial wilt, tomato 
bacterial canker, common bean blight, pea bacterial blight, and bacterial 
spot of tomato and pepper. 

The selection of individual mother plants, clones, etc., is, in some 
countries, entrusted to special semiofficial committees, or the entire 
certification instrument is assigned to one or several committees in con
nection with the official service which takes over responsibility for out-
port inspection and certificates. 

This system has proved useful in temperate zones for nursery stock 
and seed potato certification; it may be equally practical where healthy 
stock must be selected from sugar cane or other tropical crops propa
gated vegetatively. 

When the rules for field inspection are published, foreign services 
and prospective buyers estimate which grades they can approve. No 
country need accept stock inferior to its own. 

Pedigree work is especially important when the crops harbor diseases 
with long incubation (see Section I, B, 2 ) . A gradation may be desirable 
according to symptoms and to the economic importance of the crop. 
Some countries embargo roses from Australia, New Zealand, and Italy 
because of rose wilt; or elm from North America because of phloem 
necrosis. EPPO (1955b) finds post-entry quarantine sufficient; a reliable 
nursery inspection would strongly support this viewpoint. What should 
be done with a consignment of Daphne full of mosaic? Presuming that 
the mosaic is due to the omnipresent Cucumis virus 1, leniency has been 
argued for; "but to send infested produce from one country to another 
is one of the surest ways of hindering international trade . . ." is one of 
the conclusions of a conference convened by EPPO (1958b) in order to 
discuss two important fruit pests. 

Field inspection will always in practice supply growers with advice 
concerning control. This advisory work may well be worth the extra cost 
of field inspection. Moreover, intensive control in an exporting country 
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is the first line of defense of importing countries. For countries with an 
important plant export, embargoes and other hindrances may mean that 
no margin is left to pay for rational control of diseases and pests. 

2. Outport Inspections 

The standards set for inspection of plants and plant parts leaving the 
country and the tolerances admitted are to a large extent determined by 
the requirements of importing countries. When requirements differ essen
tially, it is seen that a service may be authorized to use varying toler
ances. It should be added at once, however, that several countries aim 
at standardized products and at a reputation for high standards, not 
only of health but also of quality grading. Canada (1954) gives elaborate 
rules for health of apples, potatoes, etc.; Denmark has special acts con
cerning quality grading of export fruit, vegetables, and potatoes, but 
the inspection is referred to the phytosanitary service. Some countries 
have the supervision of, e.g., fruit export allotted to two or three 
ministries, a method inclined to create overlapping and some confusion 
among both buyers and sellers. 

It is a matter for discussion whether depreciation of the commercial 
value, such as bruises in fruits or Penicillium in bulbs, is not entirely 
the concern of the trade. The tendency, however, is apparently shifting 
from the old "it will just scrape through" to "how will the consignment 
look on arrival?" Slow or fast transport is also a decisive factor: if 
Exobasidium japonicum and other fungi attacking Azalea are not thor
oughly controlled at the place of production, they may well become 
visible during transport. 

It is prescribed, in some ordinances, that consignments should be 
inspected and sealed on the premises where produced. Experience, 
however, has shown, as, e.g., in the case of the Colorado beetle, that it 
is safer to take the goods to special riddling yards or packing houses 
where the inspectors have every possibility of getting an over-all picture 
and can pounce upon lots needing more than a mere inspection of 
samples. Riddling and packing, moreover, can be much more efficient 
in large establishments; the grower, on the other hand, has not always 
the heart to be too severe when grading his own product. Even when 
the inspection in the riddling yard is thorough, the existence of an in
spection immediately before loading has, in actual fact, improved quality 
and prevented "mistakes." 

Where export of orchids or carnations becomes a regular industry— 
with a very fast shipment as a prerequisite, arrangements are made to 
inspect the greenhouses weekly, thus considerably expediting outport 
inspection. 
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It is natural to inspect the whole of small consignments. Of large 
shipments samples must of necessity be selected, usually a definite pro
portion being prescribed in the inspectors' instructions. However, varia
tions are natural; lots from regions exposed to infection will be scrutin
ized carefully; and the same applies to concerns which are felt to take 
a carefree view of grading or to practice window dressing. The outport 
inspection of grain, oil seed, etc., is bound to be an important question 
in the coming years (see Section II, B, 6 ) . 

Soil, teeming as it is with both useful and harmful organisms, must 
always be suspect (Section II, B, 5 ) . When a country absolutely pro
hibits the import of mold (top soil), compost, and manure, it will not 
always be the plant inspector who must intervene. When it is a question 
of "soil, sand, and dirt" accompanying plants, the outport inspector must 
clarify the strict meaning of "free from," which is so foreign to the 
professional nurseryman's ideas. Neighboring countries suffering to the 
same degree from the same soil-borne pest may agree on a tolerance 
regarding soil on roots. EPPO (1951) recommends the term "reason
ably free from soil," a good formulation—when the services concerned 
are on good speaking terms. 

A plant inspector from the importing country cooperating with his 
colleagues of the exporting country—from the packing house to loading 
—will save a lot of inport inspection. When a cargo of potatoes is 
loaded for export, the critical representative of the buyer will be on the 
quay. Why not the phytosanitary inspector of the importing country? 
This practice has been initiated and found equally profitable to both 
seller and buyer—not to mention its soundness for the inspectors. 

The influence of proper packing on quality is important. The incon
gruity of healthy plants packed in infested straw, dirty sacks, or un-
stripped wood cannot be tolerated. 

At long last the phytosanitary certificate has been issued (see Sec
tion III, C, 1 ) . Exporting countries should take note that some countries 
may not require a certificate, e.g., at import of fruit, but they may still 
reserve to themselves the right of inspection; if then San Joso scale is 
listed among dangerous pests and the scales are found, the consign
ment may be rejected. 

3. Transport Measures 

Transport lasting for weeks in ordinary ships may aggravate attacks 
invisible or hardly visible at outport inspection. Slight frost injury just 
before loading may develop into serious nests of rot; "heating during 
transit" may cause retarded germination of potatoes and special bulbs. 
Cases are known where powdery scab, caused by Spongospora subter-
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ranea, has developed from tiny blisters on loading into typical lesions 
during a 4-week journey. 

Ships with cold storage installations have proved useful in the control 
of fruit flies (Ceratitis spp.). Early experiments have been carried out 
in connection with transport from the Hawaiian Islands (Back and Pem-
berton, 1916). The U. S. Department of Agriculture prescribes 34° F. 
for a period of 20 days for the Mexican fruit fly. For citrus fruits and 
grapes New Zealand permits a combination of cold storage before load
ing with cold storage during transit. The treatments, which may be 
slightly varied according to the species of flies and origin, are also 
accepted as efficient against scale insects (FAO, 1957a). Documentation 
of temperature and duration of treatments may be obtained from self-
recording instruments. 

4. Import Inspection 

The majority of countries, by means of acts and ordinances, have 
reserved to themselves the right to a phytosanitary inspection of most 
kinds of incoming plants and plant parts. The Service should have the 
right to take samples for closer inspection. 

Efficiency depends on the knowledge and skill of the inspectors, but 
also on a very close cooperation with customs authorities in airports, 
prominent ports, railroad stations at frontiers, and market halls. Some
times it may also be necessary to call for the assistance of the public 
appraiser. 

That inport inspection can be efficient is evident from the published 
lists of intercepted pests and diseases. The increasing knowledge of virus 
attacks and other diseases invisible at the moment of import may seem 
to reduce the value of the customary inspection, but it would be more 
correct to state that it is being extended by referring a good proportion 
of plants to post-entry quarantine—and some to disinfection. 

The routine trade with large shipments, according to many experi
enced quarantine officers, is not the most dangerous; there will usually 
be the best contact between services as far as staple products are con
cerned. The tourist and other passenger traffic, with its manifold and 
unpredictable luggage, is raising questions which call for a practical 
solution. Sherman (1957) points to the more than 100,000 aircraft com
ing from abroad to the United States in the course of a year, which are 
inspected, together with the luggage of perhaps 4,000,000 to 5,000,000 
passengers; he points to one case where an aircraft arriving at Honolulu 
from Japan brought, as stowaways, 48 living Japanese beetles—certainly 
enough for development of a prolific clan—and this happened in spite 
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of the usual public health dose of aerosol. Sherman's proposals are 
mainly aimed at arrivals in the United States; continents divided into 
many countries or territories are much worse off. And if the countries 
merge into smaller or larger economic units with the intention inter alia 
of lowering customs walls—and since customs inspection of passengers 
goods is more or less made a sheer formality—it is not too soon for 
quarantine officers to look out for other possibilities of inspection. 

It is known that the Mediterranean fruit fly was introduced into 
Florida in 1929 and soon eradicated; when it was discovered again, in 
1956, tourist traffic was blamed for the transfer. Since the fly had been 
intercepted 1217 times between the two periods named, this is a justi
fiable assumption (Shepherd, 1957). 

To prohibit all plant material in passengers' luggage would be a 
drastic measure. There might be more time available at outport than at 
inport inspection, and apprehension of prized plant material would, 
perhaps, be less irritating before departure than on arrival. However, 
with outport customs inspection dwindling, there seems little hope of 
making this change. For some countries, at least, it might be practical 
to print an attractive and concise folder, telling what not to import and 
why, and to request simultaneously that it be delivered with each ticket 
sold to such and such a country. It is illogical to cater to tourists and 
then on arrival to deprive them of corsages and treasured cuttings 
brought along for friends! 

It is more practical to examine passenger vehicles than the pas
sengers. The surroundings of aerodromes should be searched for pos
sible escapees; traps can be very useful, and the interest of collectors 
could perhaps be aroused. Goods carried by trains may be well in
spected, yet casual remains in freight cars be overlooked, as well as 
fruits and vegetables in the pantry of dining cars. Not a few pests and 
diseased plant parts have been intercepted in ships' stores. 

The expenses of comprehensive inspection are high; for a large 
country like the United States, with a relatively short frontier, the 
nation can bear it. For small countries the burden usually is too great, 
and some parts of the frontier are neglected. Here again group action 
of neighboring states must be the way out. Europe could not afford to 
keep the Colorado beetle out, but must now afford the control of it. 

In the majority of cases the inspector gives the customs the notice 
permitting the goods to be imported. Some are directed to a more or 
less extended post-entry quarantine, and a few must be disinfected or 
rejected—all according to the instructions the inspector has received. 
He is justified in expecting these to be clear, consistent, and that due 
regard be given to experience. 
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5. Disinfection 

Fumigation against insects and other invertebrates is treated in Sec
tion III, B , 3 and disinfection of seed is considered below (Section II, 
B, 6 ) . In a few cases, when bulbs, tubers, etc., are exported from coun
tries where the Colorado beetle is established to countries free from 
this pest, agreements are made regarding treatment with DDT, naph
thalene, etc. 

The possibility of utilizing thermotherapy against viruses may become 
useful in international trade with budsticks, cuttings, etc. Methods have 
been sought for disinfecting nursery tree roots against dangerous com
pany such as potato wart and nematodes, for an additional protection 
of roots against the hardships of severe washing, and against damage 
en route, but as yet with no practical results. 

For the control of grubs in earth balls U. S. Department of Agricul
ture advises the simple and quick method of injecting ethylene dibrom-
ide into the balls. 

6. Seeds in Tons and Grams 

According to the International Plant Protection Convention (see 
Section III, C ) the contracting governments decide to what extent seeds 
should be included under "plants" or under "plant products." Seeds are 
so diversified in type and use that it is difficult to bring them all under 
common rules. 

Studies of seed transmission have been carried out in several cen
ters, resulting in lists such as those of Orton (1931) and LeClerg (1953) . 
From Egypt a list of diseases not found is published; from Indonesia a 
list of seeds admitted. EPPO (1954) has, in cooperation with the Inter
national Seed Testing Organization, appointed a working party on seed-
borne diseases; in the first report it indicates 15 diseases worth attention 
in international trade, and for 8 of these advises that the locality of 
origin should be free from the disease in question. 

One great difficulty is that a certain fungus may be disastrous in one 
country but innocuous in another; even within one district growth con
ditions may be decisive. Fortunately all seed-borne infestations are not 
seed transmitted, as is found in comprehensive experiments (Neergaard, 
1949). Notices on fungi found in a sample of seed, therefore, should not 
be framed in such a way as to give the buyer a pretext for refusing it. 
On the other hand, of some hundreds of viroses described, about 50 are 
seed-borne, and sometimes in unexpected ways, as, for instance, when 
Cineraria seed is 50% infected with tomato spotted wilt. Even a slight 
seed infection may, through secondary spread, be injurious. In these 
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cases field inspection (see Section II, Β, 1) is called for if the country 
cannot be declared altogether free from that particular virosis. 

Freedom from seeds of parasitic plants and even from noxious weeds 
or weeds rare in the importing country may be included in the demands 
for imported seed. This stresses the necessity for coordination of seed 
testing with sanitary inspection. Several countries prohibit the im
portation of coniferous seeds from a genetic standpoint, mostly leaving 
open the question as to who in the exporting country should shoulder 
the responsibility. 

About thirty countries require that all seed imported should be ac
companied by a phytosanitary certificate—an almost too easy way of 
solving the problem. "An official declaration that a seed consignment 
has been examined and found reasonably free from injurious pests and 
diseases has unavoidably profound limitations, which should be realized 
by the importing country in accepting such a statement. . . we trust that 
Governments will not demand a general health certificate for all seed-
borne diseases, but will specify the particular diseases which they con
sider injurious and against which they would desire to be protected" 
(EPPO, 1954). 

Fourteen countries consider only a few kinds or groups of seed, 
declare embargo in general or for certain regions, or require a certificate 
based on field inspection or laboratory analysis. Three countries request 
freedom from only one disease, e.g., tomato bacterial canker. 

Laboratory methods are standardized, and further methods are 
worked out by seed-testing experts in cooperation with plant pathol
ogists. Since the seed trade has its rush season, samples for analysis can 
be taken as soon as seed lots arrive at the stores, a method which gives 
valuable information on the individual grower's product. 

Field inspection (see Section II, Β, 1) may be necessary for diseases 
not detectable in the laboratory; the country which leads the way here 
will be in a strong position. 

Disinfection of imported seed is prescribed by a few countries. As 
modern seed disinfectants develop, disinfection may become more reli
able than inspection in the laboratory, especially where a very low 
percentage of seeds is infected. Disinfection of foundation seed may 
become advisable, since there is a possibility of new races of smut being 
introduced. New Zealand thus requests disinfection of maize seed, 
against Usttlago zeae and Physoderma zea-maydis. The possibility of 
importing nematodes and other animal pests should not be overlooked. 

Consignments of vegetable and flower seeds frequently consist of 
numerous but very small quantities, perhaps produced in several coun
tries; a strict documentation of origin, with transit certificates, health 
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certificates, etc., would form a stack of paper needing yards of red tape 
to keep it together. FAO (1955) therefore recommends that in general 
certificates should not be requested for small packets unless there is 
some specific reason for doing so. 

According to the Southeast Asia and Pacific Agreement all seeds of 
annual or biennial field crops or vegetables and all seeds or cut flowers 
of annual, biennial, or perennial ornamental plants which are essentially 
herbaceous in character are in principle excepted from the rules. 

World trade in grain for food and feed, oil seeds for milling, and 
barley malted or for malting runs into many thousands of tons annually. 
Phytosanitary restrictions have been slow to develop; mention may be 
made of Canada's outport inspection and of the requirements of the 
Federal Republic of Germany (see Section III, A, 4 ) . If grain, infested 
even slightly with pests, is loaded into a clean (fumigated) ship, the 
insects will develop abundantly during transport, the value of the cargo 
will depreciate, and remnants of it remaining in cavities and crevices 
after unloading will render the expensive fumigation worthless. 

The sanitation of export grain, oil seed and oilcake, etc., must be 
made the responsibility of exporting countries; the care of accidental 
infestations and of re-export supervision is the responsibility of inport 
inspection. 

7. Postentry Quarantine 

Quarantine in its strictest sense, i.e., to keep the arriving man, beast, 
or goods isolated until all fear of disease transmission was thought to 
be excluded, has occasionally been practiced against early intruders 
before plant quarantine was put on a systematic basis. The first organ
ized step seems to have been U. S. Department of Agriculture's quaran
tine nursery, established chiefly to safeguard the import of plants from 
little known regions and mainly implemented by the Department itself. 

It is, indeed, risky to import interesting but little known plants from 
undeveloped areas without the services of such nurseries, where plants 
can be kept under observation for months or even years. In Europe such 
nurseries are under development on isolated islands or other localities 
where the chance of spread is minimal. In some cases the importers 
themselves—geneticists, breeders, seed potato committees, botanical 
gardens—are able to provide suitable localities where the plants must be 
kept until the service decides that they can be released or that they must 
be destroyed. Botanical gardens outside the danger zones have acted 
as quarantine nurseries for breeding material or for new varieties to be 
transferred from one continent to another. 

Post-entry quarantine undoubtedly will be highly developed during 
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the coming years. It is worthy of note that as an interesting addition to 
its services the U. S. Department of Agriculture has arranged to have 
imported primulas tested for tobacco necrosis virus by means of test 
plants, in this way establishing a brief detention. 

III. L E G A L ASPECTS 

A certain tension is frequently felt between the jurist, who wishes 
acts and ordinances drafted in such a way that they will always "stand 
up in court," and the quarantine officers, who know how difficult it is 
for businessmen—and to an even greater extent for private persons— 
to understand the scope of such rules. It has even been proposed to issue 
one edition for use in court, which might be drafted "in the most dif
ficult Chinese," and another for the public; one solution is to accompany 
the order with an explanation of the changes intended; another, to print 
such an explanation as an appendix to the order. Our legislators should 
keep in mind the preamble of a Danish law more than 700 years old: 
The land shall be built on law. . . . The law shall be worthy of respect, 
righteous, bearable, serviceable and useful, following the custom of the 
country, and plain so that every man can know and understand what is 
written in the law. 

A. Acts and Regulations 

No doubt McCubbin (1954) is right when, in his harsh but extremely 
readable section on human nature, he concludes that in order to curb 
violations many regulatory measures have to be drawn up and enforced 
with far greater severity than should be necessary (even so he seems 
to have forgotten the scientific nonconformists). 

1. The Act and the Ordinances 

Ideally, an act on plant protection should be as general and brief 
as use and custom of the country permit. It should be drafted so as to 
be valid for decades and should give the minister of agriculture suf
ficient authority concerning the following items: 

( a ) Purpose. What diseases and pests are deemed dangerous to 
cultivation, the storing and selling of plants and plant parts, and what 
measures shall be taken? This includes prevention by prohibiting or 
regulating import, transit, and export (of plants, etc., cultures of patho
gens, and living invertebrates) in relation to certain or all countries, to 
fixed seasons, to certain methods of transport, to packing materials, and 
to soil, manure, straw, etc., imported with plants or independently. 

(b) Definitions. Define authority of inspectors allowing the minister 
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to decide in cases of doubt and to mitigate requirements. The definitions 
listed in current Canadian and English regulations save many repetitions. 

( c ) Inspection. Rules are needed for inspection of consignments at 
import and also later (e.g., in 1 or 2 years' time), for inspection desirable 
to meet local needs or foreign requests, for issuing of certificates and 
permits, for inspection of stores reserving the inviolability of the dwell
ing to a court decision. 

(d) Responsibility. State the services' freedom from economic re
sponsibility; the importer's duty to see that imported plants, etc., are 
inspected; the duty of importers, dealers, occupiers, customs and quaran
tine officers, and police to give information concerning plants, etc. 
falling under the act—such information to be used only according to 
law and custom; the manner of the serving of notices to occupiers and 
others—personally, by mail, or by advertising. 

(e ) Funds. Ensure authority for the disposition of money for ad
ministration, inspection, and public control measures; to pay indemnities 
to persons suffering bona fide unreasonable losses due to control meas
ures; to secure payment for special expenses of inspection. 

( f ) Prosecution. State procedure for violations, limits of fines 
or other sanctions, recovery of cost of public control from negligent 
occupiers. 

Many countries have provisions obliging the minister to call a public 
hearing or to ask for the advice of the organizations concerned before a 
new ordinance is issued. Changing conditions will, however, necessitate 
amendments to the most carefully prepared order; for this reason it is 
practical to have separate orders concerning export (voluntary or com
pulsory inspection in field and at dispatch), import, eradication of 
sources of infection (see Volume III, Chapter 10) , and control of "new" 
attacks. 

Grading of products may be supervised by the Phytosanitary Service 
but should be decided on by separate acts. 

If it is found that a danger has been exaggerated, it is time to con
sider a revocation of safety-first orders. Obsolete prescriptions have a 
stultifying effect. The dead should not govern the living! 

Ordinances must as a rule contain lists, preferably in the form of 
appendices. Lists of plants which it is forbidden to grow and import 
cause but few discussions. A standard list of host plants most likely to 
carry San Jose scale is published by EPPO and accepted by several 
countries, and lists of pathogens and pests considered dangerous—and 
therefore embargoed—are necessary for the guidance of exporting 
countries. It is common to use the reservation "in particular those listed 
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. . . ," but the addition "and other pathogens known as dangerous" 
seems too comprehensive. Short lists make a deeper impression on trade 
than long ones, which apparently aim at forbidding everything not found 
in one's own country. 

Lists of forbidden packing materials are now a matter of course; a 
list of suggested material is good service. Lists of goods more or less free 
from certificates, etc., are a valuable service, but they vary immensely; 
there is hardly an item listed free in one country which is not restricted 
in some other. Lists of countries or continents which are excluded in 
some respects may be necessary, but it will promote control work if 
regard is taken to a country which quickly eradicates a newly introduced 
pest or safeguards itself and others by efficient local quarantines and 
danger zones. 

Definitions. The International Plant Convention (FAO, 1951) lays 
down in Article II that ". . . the term 'plants' shall comprise living plants 
and parts thereof, including seeds in so far as their supervision . . . 
may be deemed necessary by contracting Governments, and the term 
plant product' shall comprise unmanufactured and milled material 
of plant origin, including seeds in so far as they are not included 
in the term 'plants.'" A rationale (FAO, 1955) recommends that manu
factured material of plant origin be considered as coming within 
the purview of the convention as long as the process of manufacture 
has not eliminated or substantially reduced the likelihood of its trans
mitting insect pests or plant diseases. It is to be expected that 
definitions in regional agreements or national ordinances may be more 
explicit, as in the Southeast Asia Agreement (FAO, 1956) : "'plant' or 
'plants' means all the species of plants or parts thereof, whether living 
or dead (including stems, branches, tubers, bulbs, corms, stocks, bud-
wood, cuttings, layers, slips, suckers, roots, leaves, flowers, fruits, seeds, 
and any other parts of plants." 

2. Survey and Control 

Most countries run more or less intensive surveys, but too few publish 
the results regularly; special surveys are a necessity when an eradication 
campaign is planned and when the results will be checked. They are 
valuable when the extent of forecasting (see Chapter 8 ) or of public 
control measures is stipulated; they are a natural intelligence department 
for immunity breeders (see Chapter 14) . Special and frequent surveys 
around ports and airports are recommended by EPPO (1951) , which 
emphasizes the fundamental importance of early reports on new and 
dangerous pests or diseases. "It is a necessary corollary that the reporting 
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country should have adequate safeguards that its honesty will not be 
rewarded by the imposition by neighbouring or distant countries of 
regulations having the effect of permanently restricting its trade." 

3. Inspection 

The different aspects of inspection are treated above (Section II, B, 
1-7) as well as the necessity for adequate legal authority (Section III, 
A, 1 ) . At least three countries—Egypt, Sweden and the United States— 
have on invitation sent inspectors to work in other countries, together 
with the local Service, a practice preventing the dispatch of undesirable 
products and securing closer cooperation of Services. The training of 
inspectors is discussed below (Section III, Β, 1 ) . 

4. A Modern Ordinance 

An ordinance published by the Ministry of Agriculture of the Federal 
Republic of Germany on August 23, 1953, gives full consideration both 
to the International Plant Protection Convention and to the recom
mendations of EPPO; from a legal viewpoint it is very clear and well 
arranged. A complete English translation has been distributed by EPPO; 
the following abstract is published by FAO (1957b)-

Diseases and Pests Prohibited 

I. Importation of any plants infested or infected with any of the 
following plant pests or pathogenes is prohibited, even if only part of 
the consignment is found infested. 

1. Virus diseases of strawberry 
2. Virus diseases of fruit trees of the genera Cydonia, Mains, Prunus, 

Pyrus, Ribes and Rubus 
3. Virus diseases of roses 
4. Endoconidiophora fagacearum 
5. Endothia parasitica 
6. Synchytrium endobioticum 
7. Ceratitis capitata (living stages) 
8. Hyphantria cunea (living stages) 
9. Laspeyresia molesta (living stages) 
10. Phthorimaea operculella (living stages) 
11. Popillia japonica (living stages) 
12. Rhagoletis pomonella (living stages) 
13. Tortrix pronubana (living stages) 
14. Viteus vitifolii (living stages) 
15. Heterodera rostochiensis (living or dead) 
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16. Quadraspidiotus perniciosus (living or dead; slight infestation 
of fruit may be permitted from 1 December to 31 March if the fruit is to 
be immediately processed) 

II. Importation of the following plants is prohibited if found in
fected or infested with the specific pests or diseases indicated (the 
nematode and insects refer to living stages). In case of slight infestation, 
the entry of consignments may be permitted. 

1. Vines—virus diseases of Vitis 
2. Rooted cotoneaster, roses and fruit trees (Cydonia, Malus, Prunus, 

Pyrus, Ribes, Rubus)—Agrobacterium tumefaciens 
3. Potato tubers—Corynebacterium sepedonicum 
4. Gladiolus and freesia corms—Pseudomonas marginata; Fusarium 

oxysporum f. gladioli; Sclerotinia gladioli 
5. Gladiolus corms—Septoria gladioli; Taeniothrips simplex 
6. Begonias (excluding fruit and seed)—Xanthomonas begoniae 
7. Hyacinth bulbs—Xanthomonas hyacinthi; Sclerotinia bulborum 
8. Flower bulbs and tubers—Botrytis spp.; Sclerotium tuliparum; 

Ditylenchus dipsaci; Eumerus strigatus; E. tuberculatus; E. narcissi; 
Lampetia equestris 

9. Iris rhizomes—Botrytis spp. 
10. Rooted azalea—Exobasidium japonicum; Ovulinia azaleae; Sep-

toria azaleae; Acalla schalleriana; Gracilaria azaleella 
11. Narcissus bulbs—Fusarium bulbigenum 
12. Chrysanthemum—Diarthronomyia chrysanthemi 
13. Cherries—Rhagoletis cerasi 

P^ts Prohibited 

Importation of following plants and parts of plants is prohibited. 
1. Living red oaks (Quercus borealis maxima; Q. coccinea; Q. falcata; 

Q. ilicifolia; Q. palustris; Q. velutina) grown outside Europe (except 
fruit and seed). 

2. Rooted vines (Vitis), their living perennial aerial parts, leaves, 
and dry wood. 

3. Living chestnut trees (Castanea) (except fruit and seed). 
4. Living woody dicotyledonous plants and chrysanthemums pro

hibited from 16 April to 30 September, except fruit and seed, cut flowers 
and binding material, cactus and plants grown in and imported from 
Belgium, Denmark, Finland, Great Britain and North Ireland, Ireland, 
Iceland, Luxembourg, the Netherlands, Norway, Poland and Sweden. 

5. Living plants with soil from Japan, Canada, and U.S.A. 
6. Used vine poles. 
7. Soil containing plant material or humus, except peat. 
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Imports Requiring Disinfection 

1. Living rooted woody dicotyledonous plants (except cactus and 
plants grown in and imported from the European countries mentioned 
above) imported from 1 October to 15 April must be disinfected at 
the place of entry under supervision of the Plant Protection Service. 

2. Living woody dicotyledonous plants without roots (except fruit 
and seed, cut flowers and binding plants imported from 1 October to 15 
April, cactus, and plants from the European countries mentioned above) 
must be disinfected at the place of entry during the period when im
portation is permitted. 

Imports Subject to Special Requirements 

1. Rooted plants except vegetables and medicinal plants may be 
imported only if originated in an area where vines were not grown dur
ing the preceding five years and where freedom from potato root eel
worm (Heterodera rostochiensis) was ascertained by official soil tests. 
They must also originate in a field where potato wart (Synchytrium 
endobioticum) does not occur. 

2. Fresh potato tubers are subject to the same requirements as rooted 
plants. In addition, they must not contain soil in excess of 2 percent of 
the net weight, and they must be packed in new containers whenever 
containers are used. 

3. Fruit trees (Cydonia, Malus, Prunus, Pyrus, Ribes, Rubus), straw
berry plants and roses (except cut flowers and fruit and seed) may be 
imported only if grown under official supervision during the growing 
season and found free from virus diseases. 

4. Fresh grapes must be free from other parts of vine. 
5. Living vine plants must be air dry and free from soil. 

Requirements for Cereals and Dry Pulses 

1. Cereals (Avena, Hordeum, Panicum, Secale, Setaria, Sorghum, 
Triticum, Zea) for milling or processing for human consumption shall 
be disinfested, processed or re-exported within a time limit under the 
supervision of the Plant Protection Service, if found infested with: 
CaMndra granaria, C. oryzae, C. zea-mais, Laemophloeus spp., Oryzae-
philus surinamensis, Rhizopertha dominica, Sitotroga cerealeUa, Tene-
broides mauritanicus, Trogoderma granarium. 

Cereals not mentioned above and oil cakes if infested with the pests 
enumerated, will be disinfested before storing, or re-exported or pro
cessed immediately after leaving the first granary or storage (see also 
requirement under Certification). 
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2. Dry pulses (Cicer, Lathyrus, Lens, Lupinus, Phaseolus, Pisum, 
Soja, Vicia), except seed for sowing, if infested by any species of 
Bruchidae, will be disinfested before storing, or re-exported or processed 
after leaving the first granary or storage (see also requirement under 
Certification). 

The above provisions with regard to cereals and dry pulses will come 
into effect on 1 July 1958. 

Certification and Inspection 

The following plant materials may be imported from the countries 
indicated only if accompanied by a phytosanitary certificate issued by 
the country of origin within 20 days before shipment in the form annexed 
to the International Plant Protection Convention, in German, or with a 
certified German translation and in the language of the country of origin. 
Whenever disinfection or disinfestation has been carried out, particulars 
of the treatment should be indicated. 

In case of cereals, dry pulses and oil cakes, the certificate should be 
issued by the country from which the materials are directly imported, 
instead of the country of origin. This provision will come into force on 
1 July 1958. 

Where a consignment has been split up outside the country of origin, 
each splitted consignment should be accompanied by a certified cer
tificate and also a certificate in the prescribed form issued by the country 
in which the splitting took place. 

All the following plant materials, including packings and conveyance, 
will be inspected upon arrival. 

1. Timber and saw wood of oaks from Canada and U.S.A. 
2. Living angiospermous plants from Japan, Canada and U.S.A. 
3. Living angiospermous plants imported between 1 November and 

15 April (except subterranean parts, seed, monocotyledonous plants and 
tomato fruit), potato tubers, flower bulbs and tubers, and iris rhizomes 
from Greece, Yugoslavia, Austria, Romania, Czechoslovakia, Hungary 
and U.S.S.R. 

4. Living plants (except fruit and seed) enumerated below from 
countries not mentioned under 2 and 3: 

a) living woody dicotyledonous plants 
6 ) chrysanthemums 
c) strawberries 
d) carnations 
e) begonias 
f) potato tubers 
g ) flower bulbs and tubers in dormant stage 
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h) iris rhizomes 
5. Fresh fruits enumerated below from countries not mentioned 

under 2 and 3: 
a) deciduous fruits and berries (Cydonia, Malus, Prunus, Pyrus, 

Ribes, Rubus) 
b) citrus fruit 
c) hard-shelled fruit with green skin or green cupule (particularly 

almonds, hazelnuts, walnuts, chestnuts, pistachio nuts) 
d) ripened fruit of rose 
e) grapes 
6. Cereals and dry pulses (referring to the genera specified under 

Requirements for cereals and dry pulses) 
7. Oil cakes of plant origin 
Personal properties removing from certain European countries, indi

vidual plants and parts of plants in bouquets and wreaths not for com
mercial use, food provisions, and consignments less than 5 kilograms 
for consumption are exempt from certification requirement. 

Points of Entry 

Plants and plant products which require to be accompanied by phyto-
sanitary certificates may be imported only through the customhouses 
listed in the Ordinance; some of the customhouses are reserved for mail, 
air consignments, or for specific commodities. 

Consignments in Transit 

Transit shipments via free ports or via mail are not subject to restric
tions, certification and inspection. 

Exemptions 

Exemptions from prohibition or restrictions may be granted if im
ports are for scientific purposes, and in some other cases. 

5. Economic Liability of Services 

Most governments have found it wise to disclaim economic responsi
bility for any loss or damage in connection with inspection, certification, 
and other duties of their Phytosanitary Services. An act of negligence 
may be so gross that the Service finds it right to propose that the Ministry 
should pay an equitable compensation. The moral responsibility of the 
Service and its inspectors should not be lessened. 

If nursery plants are sold which ought not to have been approved, 
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the liability, if any, remains with the seller; the decision will depend 
on use and custom, which presume that the seller has acted as a reason
able and conscientious man. A Service will, of course, see to it that the 
consignment is not larger than indicated on the certificate. A moral 
responsibility for botanical names can hardly be disclaimed by any 
Service insofar as embargoed plant species are concerned. 

B. Inspectors and Their Instructions 

The power of an inspector is formulated in the regulations of Canada 
(1954/5) , Sections 108-115. The inspector may carry out his work as 
directed by the ordinance(s), but in many cases the Service will have 
issued detailed regulations which state exactly what is meant and which 
he is bound—and able—to follow consistently and with the conviction 
that his service will back him up. If he finds points of the instruction too 
rigid or too lax, he should direct the attention of the service to it; if on 
his own initiative he mitigates the rules, he will repent it, for the public 
will become confused, and the trade will take advantage. 

There are splendid inspectors who have started from scratch in a 
Service, but usually the best inspectors will be college graduates who, 
in addition, have had special training in course work and as assistants 
to senior officers. The United States has special textbooks for study 
within the Service, England (England Ministry of Agriculture, 1953) 
an illustrated book, and Germany (1958) , an illustrated guide which 
includes hints for laboratory equipment, instructions for fumigation, and 
the text of the ordinance. 

The question of inspection of tourists' luggage is treated above (see 
Section II, B, 4 ) . False alarms may be frequent, especially if some new 
pest is the object of much publicity; such alarms should be received 
with all the consideration due a public eager to cooperate. It is praise
worthy for the ground personnel of an airport to phone about a Colorado 
beetle, black with yellow stripes—even if the stripes do run crosswise. 

A good many inspectors will have the task of supervising fumigation 
and heat treatments, for which they should have as exact prescriptions 
as possible. They may be based on foreign requirements or agreements 
with Services of importing countries. Much may be said for outport 
fumigation; in the large-scale trade it can be done with great efficiency. 
The fumigation may be entrusted to contractors or undertaken by the 
Service itself. Fumigation equipment in which small parcels, items from 
passengers luggage, etc., can quickly be treated by the inspectors may 
contribute a good deal to good public relations. Fumigation prescriptions 
ought to have their place in instructions which can be easily revised. 
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C. International Coordination 

1. Quarantine Procedures under the Convention 

The 1951 Convention refers particularly to pests and diseases of 
importance to international trade (Article 11 ,3) . It aims at improved 
control, requires the contracting governments to set up a satisfactory 
plant protection organization, and lays special emphasis on the unde-
sirability of quarantine measures not based on phytosanitary consid
erations. A model certificate is annexed to the Convention which, on the 
whole, has uniformity as its aim. In connection with the anticipated 
regional organizations, instruments for the settling of disputes and for 
a world reporting service are provided; the service already has com
pleted the sixth volume of the FAO "Plant Protection Bulletin," which 
is as much valued for news of changes in quarantine measures as for 
general information on the occurrence of diseases and pests. 

Although the use of the model certificates has not yet become global, 
so many countries have accepted it that the improvement is evident. 
EPPO advocates that only one certificate be issued per consignment; if 
copies are needed for official use or banking operations, they should be 
marked "Duplicate." Generally, the consignment is to be exported shortly 
after inspection and issue of certificate, but some exceptions must be 
made for inspection of seeds and flower bulbs. The space left for addi
tional declarations should be used only in cases of exceptional danger, 
not for a general repetition of well-known requirements. The botanical 
names and quantity of consignment are conveniently stated by means 
of an invoice duplicate, signed by the Service and affixed to the cer
tificate. If the certificate or invoice is lacking or incorrect, the consign
ment should be rejected or, in exceptional cases, be inspected in detail 
and possibly disinfected, all at the expense of the owner. If a certificate 
is not rquired (as, e.g., in the case of agricultural products for industry, 
or fruits and flowers), the Service will usually have the right to 
inspect the goods, but not to be directly informed about arrival. Several 
countries are liberal concerning gift packages. This is understandable 
from the point of view of avoiding petty business, but dangerous if 
generosity becomes professional. 

"Permit" is a term used in at least two senses: ( 1 ) permission given 
in advance to submit certain goods for inspection by the importing 
country's Service and ( 2 ) a note from the service to customs that the 
goods may be imported. For the benefit of highway traffic, arrangements 
are known by which travelers may apply for a permit for certain goods 
and have it issued by the inspector on the spot. Certain modifications 
are also granted to the "small frontier traffic." 

The FAO will publish in its "Plant Protection Bulletin" new or 
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amended regulations from all over the world as they are received. EPPO 
distributes the original regulations and translations thereof among its 
member countries. The tempo in which governments inform the two 
organizations might be accelerated. In an emergency an immediate and 
direct notification to all Services concerned would be appropriate. 
Whether a new ordinance should be published well in advance of com
ing into force is a matter for discussion. For long-distance transports it 
is only fair, but the waiting period may be exploited. 

2. Regional Groups 

In 1951 the cooperation of countries in northwestern Europe in con
trolling the Colorado beetle was consolidated, and the scope greatly 
extended by the establishment of the European and Mediterranean 
Plant Protection Organization ( E P P O ) . Corresponding groups have 
come into existence—in 1954 through the Phytosanitary Convention for 
Africa South of Sahara (H.M. Stationery Office, Treaty Series No. 31, 
1956) and the Plant Protection Agreement for the Southeast Asia and 
Pacific Region (FAO, 1956). Furthermore an Inter-African Phytosani
tary Commission, an organization concerning the countries from Mexico 
to Panama, and organizations from eastern Europe to China have been 
established. 

These organizations are not working only on legal matters. Direct 
assistance in the form of contact meetings, of visiting specialists, of 
sprayers and chemicals, and of financial support has been rendered to 
member countries when dangerous situations have arisen. 

Countries in a group may have no natural barriers between them. 
For one small country an embargo against some agile pest would most 
likely result in disappointment, while an embargo common to several 
neighbors might be efficient and might simplify matters between such 
a group of countries. "Rationalize" is, perhaps, a happier term than 
"simplify." The postulated "simplicity" of an embargo is our last resort 
—or the first and temporary resort in cases of little known perils. 

If growth conditions are similar and also import restrictions, the 
mutual relations are simpler. (Norway and Denmark run about even 
in the matter of soil-borne pests and have, therefore, agreed to dispense 
with the strict freedom-from-soil rules.) Other local agreements on dis
infection of plants with earth balls are a result of neighborliness. On 
the whole, an exchange of views is a good basis for exchange of plants. 

3. Origin of Plant Consignments 

In the "Description of the Consignment" of the Rome Certificate the 
heading "origin" gives only a slight impression of the complications 
arising when both trade and quarantine administration are to be satisfied. 
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First, the identity of the goods presented for outport inspection with 
those inspected infield must be considered. It is easy enough when a 
Service can insert "as declared by sender," but this will not satisfy all 
importing countries; the decisive factor is the degree of responsibility 
assumed by the Service. 

It has been customary to require that plants must not be imported 
unless grown at a prescribed distance from localities infested with, e.g., 
Colorado beetle (varying from 5 to 200 km.) or potato wart (0.5 to 
20 km.); this is a handicap to the well-surveyed country compared to 
one which only files the casual notifications received. As methods of 
supporting field surveys with laboratory analyses develop, it will be 
found safer to lean on a direct investigation of the premises of produc
tion rather than on uncertain information of the surroundings. 

The extreme diversity of plants and plant products bought and sold 
has, in fact, created what might be called a grading of indication of 
origin. 

( 1 ) The individual containers of seed potatoes (and of some fruits) 
are marked with a number indicating the premises, a custom favoring 
an improvement in quality. 

(2 ) Flower bulbs, some seeds, and fruits are collected from several 
growers and graded according to quality forming uniform lots for sale; 
provided all areas concerned are inspected in due season (rejected 
products being properly disposed of) and again before shipping, it 
seems sufficient to indicate the grading center as origin. 

( 3 ) Table potatoes, most seeds, and fruits are not inspected in the 
field; as all containers are marked with the name of firm responsible for 
grading, the province (state, country) might be a sufficient description 
of origin. 

(4 ) For nursery plants and propagation material, with its frequent 
virus infections, field inspection and testing is, in some countries, highly 
developed; when, moreover, all nurseries are thoroughly inspected, all 
rejected plants destroyed, and the areas found free from golden nema
tode, etc., nurserymen ought to be allowed to pool and grade their 
products. The original nursery can always be traced by means of a key 
number on the trees. 

(5 ) The origin of seed lots is discussed above (Section II, B, 6 ) . 
Direct transit should normally be watched by the customs. If goods 

arrive in bulk and are broken up into several carloads or consignments 
(indirect transit), each one must be provided with a photocopy of the 
original certificate, signed by the Customs of the transit country, attest
ing that the quantity of goods and certificates correspond. In special 
cases the Phytosanitary Service may take over this function; in warm 
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climates an eye must, perhaps, also be kept on the possibility of fruit 
flies escaping from wagons in transit. 

In the case of re-export, when goods are stored (possibly divided or 
treated) and exported later, perhaps together with products of another 
origin, the Service may authorize original certificates or photocopies of 
these; a condition is, however, that the Service shall be in a position to 
keep track of the identity of the imported product and, if required, state 
that this has been kept in conditions which maintained its original free
dom from diseases and pests (EPPO, 1957). The Netherlands forbid re
export of plants unless grown in the country for two full seasons, well 
separated from other plants in the nursery. 

4. Owners9 Interests 

If a consignment is approved at outport inspection but rejected at 
the following inport inspection, the cause may be negligence, misunder
standing of the foreign requirements, fraudulent intercalation of low-
grade material, or development en route (frost damage, powdery scab). 
Investigation may clear up the cause for rejection, but the important 
question then arises: Which of the two owners, the seller or the buyer, 
is to assume the responsibility of defraying the costs and bearing the 
loss. Does the consignment change owners on certification, on loading, 
or perhaps even on approval in the importing country? 

It may be permitted to disinfect or regrade defective goods or to 
have them directed to industrial processing, but in many cases they must 
be destroyed on the owner's account or re-exported. A more tolerant 
land may be found, but if the certificate is retained or provided with 
a remark on rejection, new losses loom up. If dangerous parasites are in 
question, the passing on of information between Services should be a 
natural consequence of existing cooperation (EPPO, 1957). 

On inspection, bulbs may be halved or potatoes cut into pieces, losses 
which must be reckoned with in trade costs; compensation may be given 
for losses of larger samples, e.g., for control fields. 

Good packing is important for the condition in which the buyer 
receives plants and also for the inport inspectors. Waxing of plants 
impedes inspection and should be restricted to colorless wax for protec
tion of budsticks, etc. The sale of plants in attractive plastic packings 
may also hinder inspection or fumigation and in some cases lead to 
condensation favorable to mold and rot; a way out is to export the 
plants in bulk, accompanied by the plastic bags, and to pack the indi
vidual plants after approval at inport inspection. Interference of this 
sort will cause irritation in business circles. When exporting plants, the 
seller may not wish to have his customer informed about his suppliers; 
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the solution is to use key numbers, known to the exporting service, on a 
small label tied to the trees. This may, incidentally, save some invoice 
documentation of eking out and pooling. One country has gone so far 
as to forbid peddling of nursery products in order to simplify matters 
for the regular trade. 

Consulate visas accompanying phytosanitary certificates are required 
by some countries; since all national services know each other quite well, 
such visas are of no use in a phytosanitary respect; they are also a delay 
and an expense to the trade. Through good relations the trade and the 
Phytosanitary Service will find several common interests, both aiming at 
"few papers and true papers." 

IV. E V A L U A T I O N O F T H E Q U A R A N T I N E S Y S T E M 

If one of two countries, identical in all respects, adopted a strict 
quarantine system, while the other took things easy, it would be inter
esting to see—after a decade or two—how many foreign pests and dis
eases would have established themselves in both. The United States 
may be considered one of the best guarded countries, and the number 
of pests and diseased plants intercepted is amazing; on the other hand, 
lists of the hundreds of pests and diseases which actually have been 
introduced (McCubbin, 1954, p. 39) supply the skeptic with strong 
arguments. 

When the aim is to keep out foreign pests, etc., it is natural for large, 
more or less self-supporting countries to ask: 'What is the minimum of 
plants and plant products necessary for us to import?" But it is just as 
natural for countries of limited area and relatively long frontiers to ask: 
"How little interference with trade will be sufficient?" In fact, it is not 
only a question of area and isolation; both viewpoints are heard in both 
types of country. 

When specialists meet, therefore, discussion is animated; it might 
seem as if plants were more important than man, when plant quarantine 
and human quarantine are compared. Non curat minima praetor is 
stressed against regulations appearing too trifling; again, San Jos£ scale 
and chestnut blight undeniably started as minima. 

Common sense is frequently appealed to and applied; in fact it is 
soon worn out if not constantly reinforced by means of scientific research; 
biological investigations at home and abroad are necessary. Is the North 
American birch decline a climatic phenomenon or a virus disease against 
which to apply quarantine? Specialists in taxonomy of pests and fungi 
are indispensable to quarantine authorities, even if they try to hide their 
results from outsiders by means of constant changes of Latin names! 

The regulations in force must always be a result of weighing pros 
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and cons as advanced by the producers, the trade, and the quarantine 
authorities. Regulations and prohibitions should, without undue strain, 
be able to blend with the universal conception of justice. 
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