CHAPTER 3
Cachexia-Xyloporosisand Related Diseases

A Review of the Cachexia-Xyloporosis Situation
J. F. L. CHILDS

THE CONFUSED NOMENCLATURE of the cachexia-xyloporosis situation
makes the reviewer's role somewhat difficult. To avoid confusion as far
as possible, the name cachexia will signify the symptoms of wood pitting
and gum impregnated bark as originally described (4) on Orlando
tangelo (Citrus reticulata x C. paradisi), certain mandarins (C. reticulata), and mandarin hybrids. The name xyloporosis will signify the wood
pitting and brown discoloration of the bark as originally described by
Reichert and Perlberger (23) on sweet lime (C. aurantifolia) ; it does
not include little leaf or lopsided and malformed fruit symptoms that
Reichert (25) later included in the xyloporosis syndrome.
The cachexia-xyloporosis situation was reviewed in detail at the Conference on Citrus Virus Diseases a t Riverside, California in 1957 (5).
To repeat that review seems unwarranted; the previous review will be
mentioned only as a starting point and post-1957 developments will be
emphasized.
Since the economic importance of cachexia and xyloporosis is well
established and procedures for control are largely standardized, these
aspects will be omitted.
LITTLELEAF DISEASE.--I~C~US~O~
of little leaf disease symptoms in the
xyloporosis syndrome by Reichert and his colleagues (23, 24, 26) seemed
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unwarranted in 1957. It was noted then that the little leaf symptoms of
malformed, lopsided, and acorn-shaped fruit are symptoms of another
virus disorder, stubborn disease. No recent research is known which suggests that these symptoms should be considered part of the cachexiaxyloporosis syndrome.
RELATIONTO TRISTEZA.-At one time McClean (13) suggested that
tristeza and xyloporosis might be related because both cause wood pitting. By 1957 that hypothesis seemed groundless (5). On the basis of
their own later work, McClean and Engelbrecht (14) agree.
SEED T ~ ~ ~ s ~ ~ s s ~ ~ ~ . - C i r ~ ~ evidence
m ~ t a n tofi aseed
l transmission
has been reported several times (5, 14, 20). However, an early experiment designed for the purpose failed to demonstrate seed transmission of
cachexia-xyloporosis in Orlando tangelo (5). In 1963, Olson (22) reported
no seed transmission in a test in which 113 sweet lime seedlings of infected parent trees were indexed on Orlando tangelo. The author and coworkers (8) indexed 1,750 seedlings from infected trees of 6 species of
citrus and 6 hybrids, on Orlando tangelo test plants; all were negative
after 6 years.
Cachexia-Xyloporosis Since 1957
By 1957 certain conclusions seemed established, certain others were
tentative, and several questions were still unresolved. In some cases additional evidence supports the original conclusions. In others, further work
has altered our ideas and some problems have been solved.
RELATIONOF CACHEXIA TO x ~ ~ o ~ o ~ o s ~ s . - P r o b athe
b l ymost controversial and long-lived question is the interrelation of cachexia and xyloporosis. On the basis of information available in 1957 (5), a single virus
was judged to cause both diseases. Since 1957, Calavan (2), Calavan and
Christiansen (3), Olson (20, 21), Moreira (15), Childs (7), Salibe and
Moreira (29), and Salibe (28) agreed with this hypothesis on the basis
of their own research.
In the same period, Grant et al. (10) and Reichert and Bental (27)
reported conflicting opinions. Grant reported that bud inoculations from
7 sources caused cachexia symptoms on 24 out of 26 Orlando tangelo
seedlings, but caused no symptoms on 25 seedlings of Columbia sweet
lime. According to J. W. Jones (personal communication), Grant's
former assistant, the sweet lime plants later developed xyloporosis symptoms, but those results were not reported.
Reichert and Bental's (27) dissenting opinion was based on observations on orchard trees of Clementine mandarin (C. reticulata), 15 years
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old on sweet lime and on sour orange (C. aurantium) rootstocks, propagated from "sources that could not be traced." The virus status of the
plants was unknown and the results should be considered as observations
only and not as conclusions based on a controlled experiment. However,
Reichert and Bental mentioned unpublished results of another experiment as follows: "In our small-scale preliminary experiments conducted
under insect-proof conditions, sweet lime seedlings, graft inoculated with
budwood from cachexia-infected Nocatee tangelo, produced typical xyloporotic pitting, confirming Childs' and Olson's results."
From time to time, Reichert et al. (24, 25, 26) observed wood pitting
on sour orange, sweet orange, grapefruit, and other varieties of citrus
tolerant to cachexia; they construed this as evidence that cachexia and
xyloporosis are caused by different viruses. These observations were not
confirmed by index tests. The results of other experiments (4, 29) indicated that cachexia-xyloporosis virus did not cause wood pitting on
sour orange, sweet orange, or grapefruit.
The end of this matter is not yet in sight. In 1957 we indexed sweet
lime seedlings obtained from a commercial nursery on the following
plants: trifoliate orange (Poncirus trifoliata), kumquat (Fortunella hybrid), Orlando tangelo, and sweet lime. After 8 years, gum impregnation
of the bark appeared on the sweet lime tops of 5 of 10 trees on trifoliata,
on 5 of 10 trees on kumquat, and on 1 of 10 trees on Orlando rootstocks.
None of the sweet lime tops on sweet lime rootstock developed symptoms
and none of the rootstocks developed symptoms of any kind. Apparently,
a virus-like entity was transmitted through
the seed of trifoliata, kumquat, and Orlando tangelo. This can scarcely be a case of rootstock-to-top
incompatibility because not all trees were affected. More probable is
transmission of a virus through seed. The recent discovery of seed transmission of psorosis virus (9) suggests that seed transmission may occur
in certain species or even varieties, but not in others.
INSECTTRANSMISSION.-NO~~~~
and Child$ (17) recent attempt to
transmit cachexia with 5 species of insects failed, as have all previous
attempts.
BUD-UNION
CONSTRICTION.--In
1955, Grimm et al. (11) reported a
bud-union constriction disorder of sweet orange [C. sinensis (L.) Osb.]
on Rough lemon [C. limon (L.) Burm. f.] rootstock, and they suggested
cachexia virus as a possible cause. Examination of many indexed trees
in the Florida Citrus Budwood Program showed (5) that trees with budunion constriction often did not carry cachexia virus and vice versa. The
same results were obtained in South Africa (14) and in Brazil (15).
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Bridges and Youtsey (1) examined this disorder in Florida recently and
reached the same conclusion. No further information supporting the suggestion of Grimm et al. appeared after 1957.
GUMMYBARK DISEASE.-A cachexia-like disorder of sweet orange trees
on sour orange rootstock (18) was reported from Egypt in 1957. According to F. Nour-Eldin (personal communication) this disorder and the
bud-union constriction disorder of sweet orange trees on Rough lemon
rootstock are related, and neither is caused by cachexia-xyloporosis
virus.
.
Further discussion is omitted because a manuscript concerning this disease is in preparation.
FOVEADISEASE.-In 1959, Knorr (12) reported a disease on Murcott
orange (C. reticulata hyb.) trees in Florida; he named the disorder
fovea. According to Knorr, Murcott trees develop two types of wood pitting: a type that is typical of cachexia-xyloporosis and another type in
which inverse pitting predominates. Knorr calls the latter fovea. Index
tests of both types have not been completed.

Conclusions
In 1957, cachexia and xyloporosis were considered to be caused by
the same virus. Since then eight research papers have presented evidence
to support that theory. Two papers supported the opposite view. In one
of them the final results of the experiment supported the theory. The
other was based on observations of trees propagated from unknown bud
sources and, consequently, falls short of the precision required. However,
unpublished results of a controlled experiment discussed in the latter
paper support the theory. Thus, convincing evidence that cachexia and
xyloporosis are caused by different viruses is still lacking.
The little leaf symptoms of malformed, lopsided, and acorn-shaped
fruits are recognized generally as symptoms of stubborn disease and not
as symptoms of cachexia-xyloporosis.
That the cause of tristeza disease is not related to cachexia virus or
xyloporosis appears established.
In the matter of seed transmisssion of cachexia-xyloporosis all experimental tests to date, comprising over 1,900 plants of six citrus species
and six hybrids, were negative.
Experimental attempts to transmit cachexia with five species of insects
failed.
Confusion of bud-union constriction of sweet orange on Rough lemon
with cachexia is not warranted as noted in 1957. Recent experimental
results confirm that view.

CACHEXIA-XYLOPOROSIS and RELATED DISEASES

87

The cause of the cachexia-like disorder of sweet orange on sour orange
rootstock has been determined, but a report of the work is not yet published. It is related to the bud-union constriction disorder of sweet orange
on Rough lemon rootstock. It is not related to cachexia-xyloporosis.
Whether fovea is identical to cachexia-xyloporosis or is caused by another virus remains to be determined.
Previously, the author proposed that the name xyloporosis replace
cachexia because it was used first and is more widely known. However,
cachexia was shown to be a virus disease in 1952 (4), whereas experimental transmission of xyloporosis, as recognized by Reichert and Perlberger (23), was not reported, so far as can be determined, until 1961
(27). By the rules of nomenclature, cachexia becomes the preferred name
provided that the two diseases are shown to be equivalent.
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