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Abstract. Leaves of Bambusa dolichoclada Hayata 'Stripe' and
Dendrocalamus latiflorus Munro 'Mei Nung' with virus-like mo
saic symptoms were collected from a nursery in south Florida.
Epidermal strips stained with Azure A or calcomine orange/
Luxol brilliant green revealed cytoplasmic inclusions charac
teristic of the potexviruses. Of 129 flexuous rod-shaped parti
cles observed in negatively stained leaf extracts, 88% were
between 468 nm and 520 nm in length with a main maximum at
494 nm. Absorbance values (A405) of infected B. dolichoclada
and D. latiflorus 'Mei Nung' tissue analyzed by indirect ELISA
using bamboo mosaic virus antiserum provided by N.-S. Lin
(Institute of Botany Academia Sinica Nankang, Taipei, Taiwan
ROC) ranged from 0.947 to 1.029 and 0.308 to 0.333, respective
ly. A405 values of healthy Bambusa multiplex (Lour.) Rausch.
'Fernleaf' Young and Dendrocalamus membranaceus Munro
samples ranged from 0.406 to 0.516 and from 0.109 to 0.122, re
spectively. Strong positive reactions were observed on direct
tissue blotted membranes. This is apparently the first report of
bamboo mosaic virus in Florida and the second in the United
States.

In 1993, samples of two valuable bamboo species were col
lected to identify the agent responsible for causing the viruslike symptoms observed on the leaves. This study confirms
that these samples were infected with bamboo mosaic virus.
There are 57 genera and more than 1200 species in the
subfamily Bambusoideae. Bamboos are divided into two main
groups based upon rhizome morphology. In general, the
clumping or sympodial bamboos are tropical whereas the
running or monopodial bamboos tend to grow in more tem
perate areas. Bamboos are valued for both their ornamental
and edible qualities, and many species and varieties have
been imported from Taiwan and elsewhere.
Bamboo mosaic virus belongs to the potexvirus group of
viruses which are characterized by having flexuous rod-

shaped particles ranging from 470 to 580 nm in length. Bam
boo mosaic virus has no known natural vector and is mechan
ically transmitted through contaminated cutting tools used in
vegetative propagation and harvesting of edible shoots.

Lin et al. (1977) apparently were the first to describe this
virus infecting bamboo plants in Brazil. Lin et al. (1993) sur
veyed bamboos in Taiwan and detected bamboo mosaic virus

in 11 species most of which belong to the genera Bambusa and
Dendrocalamus. Whereas the first definitive report of bamboo
mosaic virus-infected plants in the United States appeared in
the literature only recently (Lin et al., 1995), bamboo collec
tors and enthusiasts apparently have observed virus-like symp
toms on certain imported species for many years (Kim
Higbie, Bamboosery, Miami, Florida; pers,. comm.). Based on
Florida Agricultural Experiment Station Journal Series No. N-01327.

24

the observation of flexuous rods using electron microscopy,
bamboo mosaic virus was tentatively diagnosed in one sample
of a Bambusasp. with foliar mosaic symptoms submitted to the
Division of Plant Industry in Gainesville in 1988.
Materials and Methods

Plants of Bambusa dolichoclada, and Dendrocalamus latiflorus
Young 'Mei Nung' with mosaic symptoms were collected from
a nursery in Dade County, Florida. Abaxial epidermal strips
were removed from leaves, stained with Azure A or calcomine
orange/Luxol brilliant green and examined for virus-in
duced inclusions by light microscopy (Christie and Edwardson, 1977; Hiebertetal., 1984).
Leaf extracts were negatively stained with 2% uranyl ace
tate and examined with a Hitachi 600 electron microscope
(Christie et al., 1987).
Gomphrena globosa L., Cassia occidentalis L., Chenopodium
quinoa Willd. and Dendrocalamus membranaceus plants were
dusted with 0.22 urn-mesh Carborundum and manually inoc
ulated with extracts of infected Dendrocalamus latiflorus leaf tis
sue triturated in 0.02 M sodium phosphate buffer (pH 7.2).
Inoculated seedlings were evaluated visually for symptom de
velopment. Extracts of local lesions which developed follow
ing inoculation were stained and examined with a Hitachi
600 electron microscope.
Infected B. dolichoclada and D. latiflorus 'Mei Nung' tissue
and healthy Bambusa multiplex 'Fernleaf and Dendrocalamus
membranaceus tissue was analyzed by indirect enzyme linked
immunosorbent assay (I-ELISA) using bamboo mosaic virus
antiserum provided by N.-S. Lin (Institute of Botany Aca
demia Sinica Nankang, Taipei, Taiwan ROC) (Yeh and Gonsalves, 1984). Leaf extracts were also blotted on nitrocellulose
membranes and analyzed as described by Lin et al. (1993).
Results and Discussion

Two of 24 G. globosa, 1 of 7 C. occidentalis, 4 of 8 C. quinoa
and 0 of 4 D. membranaceus plants manually inoculated with
Dendrocalamus latiflorus leaf extracts developed local lesions.
No systemic symptoms were observed. No particles were ob
served by electron microscopy in extracts of any of the local
lesions presumably reflecting low virus titers in these local le
sion hosts.

Cytoplasmic inclusions resembling banded bodies and
paracrystaline bodies characteristic of the potexvirus group
were observed when stained in Azure A or the calcomine or
ange/Luxol brilliant green combination (Christie and Edwardson, 1977.)
Flexuous rod-shaped particles characteristic of the potex
virus group were observed in negatively stained leaf extracts.
Eighty eight percent of 129 particles measured were between
468 nm and 520 nm in length with a main maximum of 494
nm. This value falls within the range given for members of the
potexvirus group and corresponds closely to the length of
bamboo mosaic virus determined by Lin et al. (1977).

Absorbance values (A405) of infected B. dolichoclada and D.
latiflorus 'Mei Nung' tissue analyzed by indirect ELISA ranged

from 0.947 to 1.029 (mean = 0.973) and 0.308 to 0.333 (mean
= 0.317), respectively. A405 values of healthy Bambusa multiplex
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'Fernleaf and Dendrocalamus membranaceus samples ranged

a possibility. However, growers are understandably reluctant

from 0.406 to 0.516 (mean = 0.456) and from 0.109 to 0.122

to destroy their infected stock, and only a few have destroyed

(mean = 0.112), respectively. While the healthy values were

their virus-infected B. dolichoclada and D. latiflorus 'Mei Nung'

relatively high, the absorbance values of the infected plants

plants. The best recourse to this situation is to follow good

were nevertheless at least two times the value of the healthy

horticultural techniques such as isolating infected stock and

controls. Absorbance values from two to four times greater

using sterile cutting tools.

than the values of the healthy controls are commonly consid
ered to be positive (Sutula et al., 1986).

Strong positive reactions were observed when sap from

Bamboo mosaic virus symptoms range from very mild mo
saic and striping on leaves to culm abortion. Thus, plant in

spectors

and

quarantine

officials

may

have

difficulty

both infected bamboo species was blotted directly onto nitro
cellulose membranes and incubated with bamboo mosaic vi
rus antiserum. No reactions were observed between healthy

identifying virus-infected plants. Careful inspection through

bamboo sap and the bamboo mosaic virus antiserum, howev

and varieties.

out the quarantine period is therefore necessary to prevent
the importation of additional virus-infected bamboo species

er.

Whereas bamboo mosaic virus has probably been present
in the United States for many years, this is apparently the first
definitive report of bamboo mosaic virus in Florida and only
the second in the United States. The two infected bamboo
species indexed in July 1993 had been imported from Taiwan
and grown (apparently in quarantine) in California prior to

being sold to collectors in Florida. Lin et al. (1995) also de
tected this virus in Bambusa beecheyana Munro growing at an
other location in California.

Inasmuch as this virus is mechanically transmitted, and
bamboos are primarily propagated by division, the incidence
of bamboo mosaic virus-infected plants is likely to increase.

Due to the reproductive habits of bamboos, growers rarely
have the opportunity to start virus free plants from seed. Bam
busa beecheyana, a popular variety which is apparently widely
infected with this virus, flowered and set seed several years
ago, thereby providing the opportunity for growers to start
healthy plants. Unfortunately "old generation", apparently vi
rus-infected plants, are still being sold. Given the small num
bers of growers and plants available in Florida, eradication is
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Abstract. Dazomet, chloropicrin, 1,3-dichloropropene + chloropicrin, and metam-sodium were compared to methyl bro
mide combined with chloropicrin for weed control and crop
response in preliminary field research with gladiolus (Gladio
lus x hortulanus L.) and sunflower (Helianthus annuus L.) dur
ing 1995-96. Purple nutsedge (Cyperus rotundus L.) was
controlled with methyl bromide, metam-sodium and dazomet.
White clover (Trifolium repens L.) was controlled by chloropi
crin and 1,3-dichloropropene + chloropicrin early in the winter;
however, the time required to remove weeds manually from
plots was greater with these two fumigants than with methyl
bromide and was not different from the weeding time recorded
25

