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Nutritional Requirements for Growth in Vitro of the
Mycoplasmalike Organism Associated with Citrus Stubborn Disease'

ABD EL-SHAFY A. FUDL-ALLAH?

ABSTRACT

The most suitable culture conditions for the mycoplasmalike organism, isolated fre-
quently from stubborn-diseased citrus plants, were investigated. The requirements for
PPLO broth, serum, fructose, glucose, sucrose, tryptone, and yeast extract for pro-
moting growth were studied. No growth occurred when PPLO broth and horse serum
were excluded. Growth was optimal with 2%, PPLO broth, less with 47;, and very slight
with 6%;. Colonies were normal on media containing 0.0, 0.5, and 1%, tryptone, but were
small at the 1.5%, level. No growth occurred on media with 1.5%, fructose. Only a
few small colonies grew on media containing 1.5%, glucose. Levels of 0.0-0.5% fruc-
tose or glucose gave optimal growth. Similar results were obtained with sucrose con-
centrations of 0.06-0.12 M as well as with a concentration 0of 0.25 M with no other added
sugars. However, 1 M sucrose prevented growth. Growth was progressively stimulated
by adding fresh yeast extract up to 8—10%,.

INTRODUCTION

The mycoplasmalike organisms are characterized of their peculiar morphology and
colonial appearances. These characters might be affected by the conditions under
which growth takes place. In the course of experimentation on the nutrition and meta-
bolism of the mycoplasmalike organisms, it became necessary to obtain information to
facilitate the handling of these organisms. The main objective of the present investiga-
tions was to improve culturing and growth in vitro of the mycoplasmalike organism
Spiroplasma citri (2,3) of citrus stubborn disease.

" This work was completed while the author was on assignment with the Department of
Plant Pathology, University of California, Riverside, California, U.S.A. 92502.

2Plant Pathology Section, Department of Plant Production, Faculty of Agriculture, Uni-
versity of Tripoli, Tripoli, Libyan Arab Republic.
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MATERIALS AND METHODS

Organism. The mycoplasmalike organism was obtained from aborted seeds of
field-grown Hinckley sweet orange trees graft-inoculated with California 189 stub-
born, as described by Fudl-Allah et al. (6). Primary and subcultures were grown in
liquid and agar media at 30°C (5). Aliquots of 0.05 ml from the first subculture, 2 days
old, were used for inoculating plates and flasks incubated at 30°C for 7 days.

Medium. For routine culture, the medium described by Fudl-Allah er al. (6) was
used. It contains0.1%] glucose, 0.1% fructose, 0.5 tryptone, 2%, PPLO broth, 27, sucrose,
10% of 25%, fresh yeast extract, 20%, horse serum, distilled water, and for agar media, 19,
Bacto-agar. Phenol red was added as a pH indicator to a concentration of 0.0005%,
(w/v).

Size and colony morphology, grown on agar media, were observed for each treat-
ment following incubation at 30°C for 7 days (5). Relative amounts of growth, in liquid
cultures, were determined by measuring absorbancy at 500 mu in a Beckman DB
spectrophotometer.

RESULTS AND DISCUSSION

The typical colony of the mycoplasmalike organism associated with stubborn disease
of citrus, grown on agar medium, was hemispherical, sometime slightly flattened, often
with a central papilla or depression. The central spot, light brown in color, is pro-
duced by growth into the medium. The colony was translucent with a circular outline,
and the surface was either faintly marked with irregular lines or appeared finely pitted.

No growth occurred in media lacking in either PPLO broth or horse serum. Growth
was optimal with 2%, PPLO broth, less with 4%, and very slight with 67,. There was no
growth with 8%, PPLO broth (Fig. 1A,B). Colonies, grown on agar media, with 27,
PPLO broth were normal in their morphology (Fig. 1A), but were small in size and
with the central spots poorly defined at the 4%, level (Fig. 1B). Enrichment of media
with an animal protein was needed for multiplication of the mycoplasmalike organism
associated with stubborn disease of citrus (4). Cholesterol was compared with horse
serum for its ability to promote growth. No growth occurred unless cholesterol was

Fig. 1. Effect of PPLO broth concentration on the growth of the mycoplasmlike organism of
citrus stubborn disease, on agar media with 2%} (A), and 4%, (B) PPLO broth.
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added in amounts of 5-10 ug/ml; larger amounts (20 ug/ml) were inhibitory. The
organism was maintained for long periods on horse serum containing media where it
grew best, while it grew poorly with cholesterol.

Colonies were small in size on agar media with 1.5%, tryptone (Fig. 2D), but were
normal at levels of 0.0, 0.5, and 19, (Fig. 2A,B,C) with optimal size at 0.5 (Fig. 2B).
This indicates that proteins and amino acids might have a stimulatory effect on the
organism’s growth (12,13,14).

No growth occurred on media containing 1.5% fructose while only a few small colon-
ies grew on media with 1.5%, glucose (Fig. 3D). Small dense colonies without central
spots developed with 1% glucose (Fig. 3C) or fructose (Fig. 4C), while optimal growth
occurred with concentrations 0.0-0.5%, glucose (Fig. 3A,B) or fructose (Fig. 4A,B).
Smith (14) reported that all fermentative mycoplasmas require hexoses as sources for
carbon and energy. Mycoplasma mycoides, M. gallisepticum, and M. pneumoniae re-
quired glucose (7,8,13). M. arthritidis required pentoses for nucleic acid synthesis
(9). M. mycoides (13) did not require pentoses.

Sucrose concentrations of 0.06—0.12 M (Fig. 5D,E) or 0.25 M in the absence of other
added sugars (Fig. 5F), were optimal for growth. However, | M sucrose prevented
growth of the mycoplasmalike organism of citrus stubborn disease. The relative resist-
ance of mycoplasma organisms to osmotic shock has been described by several authors
(1,10,15). A concentration of 0.12—0.25 M sucrose protected Mycoplasma laidlawii, M.
mycoides var. capri, and M. hominis against lysis (11).

Fig. 2. Effect of tryptone concentration on the growth of the mycoplasmalike organism of
citrus stubborn disease, on agar media with 0.0%, (A), 0.5% (B), 1.0% (C), and 1.5% (D) tryptone.
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Fig. 3. Effect of glucose concentration on the growth of the mycoplasmalike organism of
citrus stubborn disease, on agar media with 0.0% (A), 0.5% (B), 1.0% (C), and 1.5% (D)
glucose.

The addition of 109 fresh yeast extract was found to improve the media for cultivat-
ing the mycoplasmalike organism associated with stubborn disease of citrus.

At present, it appears that a medium containing 5-20% horse serum, 2%, PPLO broth,
0.5% tryptone, 0.1% fructose, 0.1% glucose, 109, fresh yeast extract, 3% sucrose, and
distilled water was quite adequate for the growth of the mycoplasmalike organism of
citrus stubborn disease. It should probably be the medium of choice due to its sim-
plicity. Other growth conditions such as pH, temperature, and moisture should be
taken in consideration (5).

Fig. 4. Effect of fructose concentration on the growth of the mycoplasmalike organism of
citrus stubborn disease, on agar media with 0.0% (A), 0.5% (B), 1.0% (C) fructose.
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Fig. 5. Effect of sucrose concentration on the growth of the mycoplasmalike organism of
citrus stubborn disease, on agar media with 0.0 M (A), 0.015 M (B), 0.03 M (C), 0.06 M (D),
0.12 M (E), 0.25 M (F), and 0.50 M (G) sucrose.
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