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ABSTRACT

Leaf tissues of plants infected with blueberry
stunt and false blossom of cranberry were examined
with the electron microscope. Mycoplasmalike organ-
isms were found in the sieve tube elements, but were
absent in the control healthy plants. These bodies
ranged in diameter from 80-300 nanometers (nm)

for cranberry false blossom and 160-700 nm for
blueberry stunt. The constant association of these
microorganisms with the diseased plants suggested
the possible roles they play in the etiology of the
two diseases. Phytopathology 61:233-236.

Blueberry stunt and cranberry false blossom are
among the most serious diseases occurring in New
Jersey and other wild or cultivated Vaccinium fields in
the U.S.A. In 1931, Dobroscky (2) reported that 44
species of leafhoppers were collected from cranberry
bogs, and only one of them, the blunt-nosed leafhopper,
Euscelis striatulus Fallen, was able to transmit the dis-
ease. Tomlinson et al. (10) and later Hutchinson (5)
proved that the sharp-nosed leafhopper, Scaphytopius
magdalensis Prov., was the vector of blueberry stunt
(5, 10). In both cases, the etiologic agents were sus-
pected to be viruses because they were easily trans-
mitted to healthy host plants through vectors, by graft-
ing, and to certain indicator plants by dodder (35, 6).
The symptoms, such as sterile and malformed floral
parts, witches’ brooms, stunting, and small mottled
leaves have also led workers to categorize them in the
yellows group of plant virus diseases. No viruslike par-
ticles, however, have been isolated or found in the
diseased plant tissue. In studying the cytology of the
vector, Dobroscky also concluded that no differences
existed between healthy and viruliferous insects (2).

In an attempt to find the pathogens with electron
microscopy, mycoplasmalike organisms were observed
in the sieve-tube elements of infected blueberry and
cranberry plants. These pleomorphic bodies were sim-
ilar to those found in corn stunt (1, 4), aster yellows
(3, 8), sugarcane whiteleaf (7), and other yellows-
group diseases (11).

MATERIALS AND METHODS.—Dormant blueberry
plants (Vaccinium corymbosum L. ‘Jersey’), were
collected from Pemberton, N.J., in November and
December 1969 and February 1970. Samples of actively
growing blueberry plants were taken in April, May,
June, and July 1970. Naturally infected and healthy
cranberry vines (V. macrocarpon Ait.) were collected
from bogs in Chatsworth, N.J., in November 1969
before flooding and in June 1970 during the peak blos-
som period. Cuttings were made from the collected
dormant plants in the greenhouse during the winter of
1969.

Samples of diseased and healthy plants were taken
periodically from collected materials, Buds of dormant
plants and young and old leaves of growing plants were

used for electron microscopy. The excised parts, usually
including mesophyll and vascular tissues, were fixed in
6% glutaraldehyde in cacodylate buffer (pH 7.0) for
2hr and postfixed in 29, phosphate-buffered (0.1 m
pH 7.0) osmium tetroxide for 2 hr. The tissues were
then dehydrated through ethanol series and embedded
in Epon 812. Thin sections were cut with a diamond
knife and stained with uranyl acetate and lead citrate
(9).

REsuLTs AND Discussions.—No virus particles were
found in the leaf tissues of stunt-infected blueberries
and false blossom-infected cranberries. When the vascu-
lar tissues were investigated, however, there were myco-
plasmalike organisms in the sieve tube elements of both
diseased plants. In the case of blueberry, no myco-
plasmalike bodies were observed in the dormant bud
tissues. Occasionally, few scattered bodies were found
in the phloem of young leaves from the cuttings or
from plants collected in the early growing season (Fig.
1-A). In May and June, when leaf symptoms of stunt
(cupping and mottling) became apparent, samples taken
from these plants showed a definite increase in the num-
ber of mycoplasmalike bodies in the sieve tubes of the
leaves (Fig. 1-B). Since cranberries are evergreen
plants, mycoplasmalike organisms could be observed in
infected plant leaves collected in late November 1969
as well as in the active growing season (Fig. 2-A, B).
Generally, there were more bodies in each of the
affected sieve tube elements in cranberry than in blue-
berry. In no case were mycoplasmalike bodies detected
outside of sieve tube or observed in control plants.

The morphology of these microorganisms was similar
to those mycoplasmalike bodies observed in other yel-
lows-infected plants. Their shapes ranged from spherical
to oval to irregular. Each body was surrounded by a
single unit membrane, and its simple cytoplasm pos-
sessed ribosomelike particles and fibrillar networks of
presumed nucleic acid (Fig. 2-A). Their sizes, however,
were quite different. Mycoplasmalike bodies observed
in the cranberries ranged from 80-300 nm in diam, while
those that occurred in the blueberries were much larger,
with a diam of 160-700 nm.

Mycoplasmalike organisms were not detected in blue-
berry dormant buds, but became abundant as symptoms
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Fig. 1. Section of phloem tissue from leaves of stunt-infected blueberry plants showing A) scattered mycoplasmalike
bodies (arrows) in the sieve tube elements of a young leaf; and B) a large number of mycoplasmalike bodies in a

mature leaf, Bar equals 1 p.
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Fig. 2. A) Cross section of phloem tissue from leaf of false blossom-infected cranberry showing mycoplasmalike
bodies (arrows) in the sieve tube elements, Inset: Close-up view showing strands of network inside membrane-bound
bodies. B) Longitudinal section of a mature and a young developing sieve tube elements of diseased cranberry showing
mycoplasmalike bodies in the mature sieve tube element. Bar equals 1 .

appeared. This suggests that these organisms may over- the possible roles they play in the etiology of the blue-
winter in the vascular tissue of the stems and roots. On  berry stunt and cranberry false blossom diseases,

the other hand, in cranberries, the flooding of the bog
in the winter apparently protected the mycoplasmalike
bodies in the infected leaves. Although these micro- 1. CHEN, T. A, & R. R. Granapos. 1970. Plant-patho-
organisms have not been isolated in pure cultures, their geic mycoplasmalike organism: maintenance in vitro

R ° - gt and transmission to Zea mayvs T.. Science 167:1633-
constant association with the diseased plants indicates 1639.
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