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Selective Medium for Quantitative Detection
and Observation of Propagules of
Pythium zingiberum in Soil
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The soil dilution plate method has relatively low sensitivity for detecting Pvthium
zingtberum in soil® and sometimes difficult to find its propagules. This paper deals
with a new selective medium to improve sensitivity and to find the propagules more
clearly. Part of the work has been reported elsewhere?.

The isolates of P. zingiberum UOP237, UOP252, UOP6656 causing rhizome rots of ginger
and mioga®®were mainly used. Both artificially (AI) and naturally infested (NI) soils
were compared for quantitative detection and observation of propagules of this fungus.
AT soil was prepared by mixing a known density of the propagules with 0.14 % water
agar containing sandy loam soil (autoclaved unless otherwise stated). NI soil was
collected from the inside of plastic house where rhizome rot of ginger was unusually
prevalent and kept in plant containers, either concrete cylinders or pots®. The medium
of a routine dilution plate method® was compared with the new medium regarding the
propagules detected per gram oven dry soil (PPG) and/or their recovery percentages
(R%). Experiments were repeated at least twice.

Some experiments were performed in order to devise the new selective medium by
reducing the amount of rose bengal in the routine medium® and by adding antibiotics
which has preliminarily confirmed to show any inhibitory effects on mycelial growth of
P. zingiberum but toxic to soil bacteria. Results obtained from AI soil indicated that the
sensitivity of detection increased slightly in a medium modified by reducing the rose
bengal from 33 to 20ppm, increasing streptomycin (Meiji) from 40 to 100 ppm and
adding 100 ppm vancomycin (Sigma). Similar results were obtained from NI soil. This
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Starch-Peptone-Asparagine Medium

KH.PO4 1.0
MgSQO,+7H-0 0.5

S g/1 distilled water ; stored at 4 C
peptone 5.0 d 4 ithi th: pH 6
L-asparagine g.o7 | @nd used up within 1 month; pH 6.
starch 9.0

Selective medium for dilution plate method
— diluted the Starch-Peptone-Asparagine Medium to 32 times

and supplemented with:

rose bengal 20 ppm

agar 2%

benomyl (Du Pont) 20

pimaricin (Torii) 80

streptmycin sulphate ppm; added after autoclaving.
(Meij) 100

vancomycin (Sigma) 100

} added before autoclaving.

Fig. 1. Composition and preparation of the new selective medium.

Table 1. Comparative detection of Pythium zingiberuwm in artificially infested
unautoclaved field soil by new selective medium under different incu-
bation temperatures?®

. Propagules/g oven dry soil
Selective medium tergng;la}‘)citl}gn(C)
p Exp. 1 Exp. 2
New selective medium 26 19.4 21.8
30 48.4 72.6
34 87.1 130.7
Routine medium 26 - 9.7
30 7.3 26.6
34 16.9 60.5

a) Soil used was free from P. zingiberum. Inoculum density in Exp. 1:2.5x10°
hyphae mixed with 9.0X10* oospores/g oven dry soil. Inoculum density in
Exp. 2:4.8X10° hyphae mixed with 8.1X10* oospores/g oven dry soil. New
selective medium: see Fig. 1. — : Not detected.

modified medium was also shown to be superior to the routine medium for observing
propagules in NI soil (Plate I) and for rapid identification™. Amending this modified
medium with amino acids or carbon sources previously selected for the mycelial growth
of P. zingiberum, the dilution plate method was again applied for AI soil. Sensitivity
was increased further, especially with L-asparagine or starch. Similar results were
obtained from NI soil.

7) Shimizu, T. and Ichitani, T. (1982). Ann. Phytopath. Soc. Japan 48 : 691-694.
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From the above results, the new selective medium was devised (Fig. 1). With this
medium, detective sensitivity of P. zingiberum increased in higher incubation temperature
(Table 1), but the propagules in soil were easily detected only on the new medium at
34 C (Plate II). This is probably due to high sensitivity of soil bacteria to the anti-
biotics at higher temperature. Moreover, incubation at 34 C, at which most Pythium spp.
are unable to grow®, increase specificity of the present method for P. zingiberum. The
best incubation time on the new medium was 24 hr for both detection and observation
of propagules.

The antibiotic “Agrimycin” (Daito Pfizer) gave poor results, probably due to the
toxicity of oxytetracycline to P. zingiberum. Since this fungicide is easily obtainable
and has been used for isolating other Pythium spp. from soil®~'P, its application to P.
zingiberum needs further study.

Sensitivity of the new medium increased about one order of magnitude over that of
the routine medium (see Table 1). The lower limit of detection was estimated as 10?
PPG and R% of propagules was calculated by the new medium at 34 C as the values
between 0.025 and 0.129, equivalent to 10°-10° PPG (see Table 1). The difference be-
tween the lower limit of detection and R% is probably due to lower percentage (0.5-6.5
%) of oospore germination of P. zingiberum on this medium. The uniform lower percent-
age of germination on several agar media, including the new one, may also indicate that
there is at least no inhibitory action of the new medium on oospore germination of this
fungus.

The new medium should be evaluated in ecological studies of P. zingiberum and the
diseases it causes.

The authors are indebted to Prof. T. Inouye, University of Osaka Prefecture, and to Dr. D.J.
Stamps, Commonwealth Mycological Institute, U. K., for their critical readings of the manuscript.
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Explanation of plates

Plate I
1-4. The medium modified by reducing the amount of rose bengal, increasing strepto-

mycin, and adding vancomycin (1,2) which was shown to be superior to the routine
one (3,4) for observing propagules in naturally infested soil.
1,3: Filamentous sporangium-like structures
2 . oospore 4 :undetermined
Arrows indicate the nature of propagules.

Plate 1I
1-6. The new selective medium which was easily detected the propagules at 34 C in artifi-

cially infested unautoclaved field soil (3) as compared with the routine one (6).
1-3: Detected on the new selective medium.

4-6 : Detected on the routine medium.
1,4 : Detected at 26 C 2,5 : Detected at 30 C 3,6: Detected at 34 C

Plate I 2
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Plate 11



http://www.tcpdf.org

