ISOLATION, CULTIVATION.AND CHARACTERIZATION OF
MYCOPLASMA-LIKE ORGANISMS FROM PLANTS

by S. K. GHOsH, S. P. RAYCHAUDHURI, V. V. CHENULU and ANUPAM VARMA,
Division of Mycology and Plant Pathology, Indian Agricultural Research
Institute, New Delhi-110012

Mycoplasma-like organism from plants affected with citrus greening disease
was cultured on artificial media. PPLO agar medium supplemented with
culture filtrate of X. malvacearum, horse serum; RNA, DNA or cholesterol
supported better growth than on media with plant or soil extract. The orga-
nism could grow, in media with pH ranging from 6.0 to 7.8 and at temperatures
from 25 to 35°C; best growth was obtained in alkaline pH and at 30° + 1°C.
Addition of carbohydrates in the medium did not improve growth. Growth
of the organism was inhibited by tetracycline antibiotics at 10 ppm; benlate
and penicillin were inhibitory at 200 and 250 ppm respectively.

INTRODUCTION

Electron microscopy and tetracycline therapy are two main evidences presented
for the mycoplasmal etiology of most of the yellows type of plant diseases. For pro-
per identification and classification of these disease agents, it is essential to culture
these organisms and transmit them to susceptible plants. Several workers have
attempted cultivation of mycoplasma-like organisms from plants but only a few
have reported success (Hampton et al. 1969; Chen and Granados, 1970; Faivre-
Amiot ef al. 1970; Lin et al. 1970; Lombardo and Pignattelli 1970; Ghosh et al.,
1971; Gianotti and Vago 1971; Saglio et al. 1971; Fudl-Allah ef al. 1972). Here
we are reporting the behaviour of citrus greening mycoplasma when cultured under
various conditions.

MATERIALS AND METHODS

Organisms were cultured as described by Ghosh et al. (1971) and maintained
in PPLO Broth supplemented with 2 per cent horse/rabbit serum.

Inoculated plates were incubated in moist chamber (desiccator) at 30°C. Plates
were observed for at least two weeks. Plant extracts, soil extracts and bacterial
cultural filtrates were sterilized by filtration and then incorporated in media.

RESULTS AND DISCUSSION

Effect of media—A number of media (Table I) were tested for isolation and
cultivation of mycoplasma from plants affected with citrus greening. Recognisable
mycoplasma-like colonies were obtained only on Morton’'s PPLO medium.
Growth of the organisms was studied on PPLO agar medium supplemented with
plant sap, soil extract or bacterial cultural filtrate (Table II). No growth was ob-
tained in media containing plant sap extracted in solvent ether, chloroform or
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Tasre 1
Media used for the isolation of mycoplasma
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III.

Media for the isolation of bacteria (Pelczar et al. 1951)
(a@) Nutrient Agar/Broth

(b) Nutrient Dextrose Agar/Broth

(¢) Nutrient Sucrose Agar/Broth

Media for the plant tissue culture

(@) White’s Medium (White, 1963)

(b) Murashige and Skoogs” Medium (Murashige and Skoog, 1962)
(¢) Above medium supplemented with coconut milk
Mycoplasma media (Morton et al. 1951)

(@) PPLO Agar/Broth (Difco) + serum

(b) PPLO Agar/Broth (Difco) + serum -+ yeast extract

TABLE 1L

Effect of plant extract (PE), soil extract and bacterial culture filtrate on the growth of the organism

S.No. PPLO agar medium supplemented with Growth of the organism
1. PE* in cold water ++ Ill-developed colonies
2. PE in cold phosphate buffer (pH 7.0) ++ ~do-
3. PE in solvent ether —_
4. PE in chloroform —_
5. PE in ether 4+ chloroform —
6. Soil extract in cold water 4+ A few colonies developed
7. Culture filtrate of X. malvacearum -+ Nice colonies developed
8. Horse serum s —do-
9. RNA (0.02%) e —do—

10. DNA (0.02%) ++ ~do-

11. RNA + DNA ++ —do-

12. Cholesterol (0.01%) + 4 ~do-

13. Cholesterol + RNA & —do-

14. Cholesterol + DNA ++ ~do-

15. Cholesterol + RNA 4 DNA —= —do-

16. Control (PPLO agar) + Only a few ill-developed colonies

appeared

*PE: Plant extract

mixture of ether and chloroform. Distinct colonies were developed on media con-

taining plant sap extracted in cold water or phosphate buffer or soil extract.

Good

colonies were obtained when the media contained seven days old bacterial (Xantho-

monas malvacearum) cultural filtrate.

nice colonies developed.

In medium supplemented with cholesterol
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TasLe 11T

Effect of different carbohydrates on growth of the organism

PPLO agar medium supplemented with Growth of the organism
serum and 19 carbohydrate

Ribose -+ -+ Well-developed colonies
Glucose ++ —do—
Fructose ++ ~do-
Mannose +  Colonies not well-developed
Sucrose ++ —do-
Rhamnose 4 —do-
Sorbitol + —do—
Mannitol + ~do-~
Cellubiose + e
No additional carbohydrate ++ Well-developed colonies
TaBLE IV

Effect of different chemicals on growth of the organism

Concentration of Penicillin ~ Achromycin Terramycin Aureomycin Ledermycin  Benlate
chemicals (units/ml) (ppm) (ppm) (ppm) (ppm) (ppm)
1 + + - — 4 +
5 + + — + - +
10 + — i — — -
25 + — — - — +
100 + A — - - +
125 + — e — = =8
200 e — — — o 9
250 ? s Loy = _ 9
500 s e o =y

1
|

— No growth; + Growth; ? Doubtful growth

Effect of pH—The organisms could grow in media with pH ranging from
6.0 to 7.8, but better growth was obtained in alkaline pH. This is expected as the
phloem sap is generally alkaline (Street and Opik 1970). Fudl-Allah and Calavan
(1973), however, reported optimum growth of the citrus stubborn mycoplasma at
neutral pH.

Effect of temperature—Cultural plates were incubated just after inoculation at
various temperatures ranging from 0° to 40°C. The organism could grow from 25°
to 35°C but best colonies developed at 30°4-1°C. At 35°C colonies remain restricted
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and at 40°C no colony developed. The temperature requirement of citrus stubborn
mycoplasma-like organism isolated by Fudl-Allah and Calavan (1973) is also similar
(Fudl-Allah et al. 1972), although Spiroplasma citri grows best at 32°C (Freundt
1973).

Effect of carbohydrates—Organism was grown in medium supplemented with
various carbohydrates to find out the effect of these compounds on the growth of the
organism. None of the carbohydrates provided an advantage for development of
colonies. Colonies in media containing glucose, fructose, ribose and sucrose were
similar to that of control whereas those containing other carbohydrates, supported
poorly developed colonies (Table III).

Effect of antibiotics—Various antibiotics (Table 1V) and a systemic fungicide,
benlate, which was found to be effective against sandal spike disease (Raychaudhuri
et al., 1972) were incorporated into the medium to test their sensitivity in vitro.
At 10 ppm and above all the four tetracyclines inhibited the growth of the organism.
Benlate and penicillin were inhibitory at concentrations 200 and 250 ppm respectively.
These inhibitions are difficult to explain although some mycoplasma species are known
to be inhibited by penicillin even at a very low concentration (Taylor-Robinson
1967).
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