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made plants susceptible to chilling injury when 

temperatures dropped to 34° to 46°F. An investi 

gation by Marlatt (3) showed Sansevierias reached 

market size fastest when fertilized with 100 lbs./ 

N7 A /month. Studies of Sansevieria species grown 

for fiber showed they required high N fertiliza 

tion (2). Another study by Marlatt showed a rate 

of 25 lbs. N and 25 lbs. K acre month resulted in 

the least amount of winter chill (4). This study 

and the others discussed indicates that Sansevierias 

grown in full sun require more than 30 lbs. N/A/ 

month for best yields. 
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Abstract In an area of southern Florida which 

has lost over 100,000 coconut palms (Cocos nuci-

fera L.) to the lethal yellowing (LY) disease since 

October 1971, several other palm species have de 

clined and died with symptoms similar to LY. 

Electron microscopic examination has revealed 

mycoplasmalike bodies in the phloem tissue of the 

arikury palm, Arikuryroba schizophylla (Mart.) 

Bailey; the palmyra palm, Borassus flabellifer L.; 

the cluster fishtail palm, Caryota mitis Lour.; the 

buri palm, Corypha elata Roxb.; the spindle palm, 

Mascarena verschaffeltii (Wendl.) Bailey; the 

Canary Island date palm, Phoenix canariensis 

Hort.; the Senegal date palm, Phoenix reclinata 

Jacq.; and the windmill palm, Trachycarpus for-

tunei Wendl. The discovery of mycoplasmalike 

bodies similar to those reported in coconut palms 

infected with LY indicates that possibly all of the 

above palm species are new hosts for LY. 

The causal agent of the lethal yellowing (LY) 

disease of coconut palms (Cocos nucifera L.) re 

mained obscure for over 80 years until Plavsic-

Ban jac et al. (10) reported the presence of myco 

plasmalike bodies in tissues of a coconut palm in 

fected with LY and the absence of such bodies in 
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healthy coconut palms. This initial report in 1972 

was soon reconfirmed in three additional labora 

tories (1, 3, 8). Because no other disease agents 

were observed in the LY material, all four re 

search groups suggested that a mycoplasmalike 

organism was the probable causal agent of LY. 

Since mycoplasma, as a group, are highly sensitive 

to the tetracycline antibiotics but are extremely 

resistant to penicillin (2), McCoy (5, 7) further 

implicated a mycoplasmalike organism as the 

causal agent when he demonstrated remission of 

LY symptoms with tetracycline antibiotics but not 

with penicillin. 

Shortly after the outbreak of LY in southern 

Florida, two additional palm species, Veitchia mer-

rillii (Becc.) Moore and Pritchardia pacifica Seem, 

and H. Wend., began dying with symptoms similar 

to coconut palms infected with LY. Parthasarathy 

(8, 9) observed mycoplasmalike bodies in speci 

mens from both of these diseased palm species but 

could find no mycoplasmalike bodies in healthy 

trees. He concluded that the similarity of diag 

nostic symptoms and the occurrence of myco 

plasmalike bodies in diseased coconuts, pritchardias, 

and veitchias strongly suggested that all three 

species were affected by the same disease which 

had a mycoplasmalike organism as its causal agent. 

McCoy (6) strengthened this hypothesis by dem 

onstrating symptom remission in diseased pritch 

ardias which were injected with tetracycline anti 

biotics. 

In addition to coconut, pritchardia, and veitchia 

palms, members of several other palm species have 
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declined and died in Dade County, Florida which 

has lost an estimated 100,000 or more coconut 

palms to LY. These affected species were examined 

for the presence of mycoplasmalike bodies in an 

effort to determine the possible host range for LY. 

Materials and Methods 

One to three members of each declining palm 

species which were examined in this electron micro 

scopic study, were collected from December, 1973 

through August, 1974 at locations of Dade County 

in which LY was well established. In all cases, 

trees in various stages of decline were felled and 

entire crowns were returned to the laboratory for 

further dissection and preparation for observation. 

Tissue samples, ca. 1 by 1 by 0.5 mm, were excised 

from young leaf bases within 5 cm of the apical 

": -\a 

Fig. 1. Transverse section through a sieve element in a young leaf base of Canary Island date palm showing myco 
plasmalike bodies (arrows) inside the nacreous cell wall (CW) (ca. X 22,000). 
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meristem of each tree. Samples were fixed for 18 

hr in collidine buffered paraformaldehyde-glytaral-

dehyde (4), postfixed with collidine buffered 2% 

osmium tetroxide for 6 hr, and then transferred 

to 0.5% aqueous uranyl acetate for 18 hr, all at 

4 C. The specimens were then dehydrated in a 

graded ethanol-acetone series before embedding in 

Spurr plastic (11). Silver sections were cut with 

the aid of a Sorvall MT-2 ultra-microtome and 

stained with uranyl acetate and lead citrate before 

observation with a Philips EM 201 electron micro 

scope. 

Results and Discussion 

Mycoplasmalike bodies (Fig. 1) similar to those 

reported in coconut palms infected with LY were 

found in phloem tissue from declining specimens of 

1) the arikury palm, Arikuryroba schizophylla 

(Mart.) Bailey; 2) the palmyra palm, Borassus 

flabellifer L.; 3) the cluster fishtail palm, Caryota 

mitis Lour.; 4) the buri palm, Corypha elata 

Roxb.; 5) the spindle palm, Mascarena verschaf-

feltii (Wendl.) Bailey; 6) the Canary Island date 

palm, Phoenix canariensis Hort.; 7) the Senegal 

date palm, Phoenix reclinata Jacq.; and 8) the 

windmill palm, Trachycarpus fortunei Wendl. Al 

though mycoplasmalike bodies frequently filled in 

dividual sieve elements (cross sections often con 

tained more than 100 bodies per cell), the overall 

concentration of mycoplasmalike bodies in the 

phloem was seldom high. Some specimens con 

tained mycoplasmalike bodies in ca. 30% of their 

vascular bundles, but often fewer than 10% of 

the vascular bundles and only one sieve element 

per vascular bundle contained mycoplasmalike 

bodies. Not every sample showed the presence of 

mycoplasmalike bodies; occasionally three or more 

samples from an affected palm were examined be 

fore mycoplasmalike bodies were found. Two in 

dividual trees had to be examined before myco 

plasmalike bodies could be found in declining mem 

bers of M. verscJiaffeltii. Although such concentra 

tions were considered low, specimens taken from 

comparable leaf bases of coconut palms infected 

with LY contained the lowest concentrations of any 

declining palm species examined. 

LY infection was suspected in each palm spec 

ies where mycoplasmalike bodies were observed be 

cause a) members of the species died in locations 

heavily infested with LY but no such death was 

observed in areas free of LY; b) the disease symp 

toms of an affected species paralleled the symptoms 

of a coconut palm infected with LY; and c) the 

rapid death of the affected palms could not be at 

tributed to another palm disorder. Although the 

presence of mycoplasmalike bodies in the declin 

ing palm species suggests that these species are 

hosts of the LY pathogen, absolute proof of path-

ogenicity and proof of the co-identity of the vari 

ous palm declines must await transmission studies. 

The report of mycoplasmalike bodies associated 

with the declining palm species of this study adds 

support to the hypothesis that these species are 

possible hosts of LY. Certainly this support will be 

stronger when larger numbers of declining palms 

as well as healthy controls are examined. 
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