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Germination and plating efficiency of Neurospora crassa microconidia

Abstract

The plating efficiency of microconidia, estimated by the number of colonies formed on a sorbose-
containing medium, is commonly taken as a measure of their germinability. It has generally been low. We
report that when microconidia of mem and pe; fl strains were spread on a dialysis membrane overlying
sorbose medium, their germination was greater than 80%.
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The plating efficiency of microconidia , estimated by the number of colonies formed on a sorbose-containing
medium, 1s commonly taken as a measure of their germinability. It has generally been low. We report that when
microconidia of mem and pe; fI strains were spread on a dialysis membrane overlying sorbose medium, their
germination was greater than 80%.

Because of being uninucleate, microconidia of Neurospora are desired in some types of experimentations.
However, their low plating efficiency has been a major deterrent in their use. To monitor and quantitate germination
conveniently, we spread microconidia on cut pieces of dialysis membrane overlying sorbose plating medium (Davis
and de Serres 1970 Methods Enzymol. 27A: 9-143). The membrane pieces had been boiled in distilled water for
five minutes, autoclaved between wet filter paper and laid flat on solidified sorbose agar. Microscopic examination
showed that after six hours at 34°C, microconidia obtained from liquid-grown cultures of mem strain (FGSC #7455)
(Maheshwari 1991 Exp. Mycol. 15: 346-350) had swollen, indicating their potential for high germination.
Germination, as monitored by the production of germ tubes, occurred asynchronously (Figure 1). Because of
extensive branching and fusion of germ tubes at later times, accurate quantitation of germination was difficult. After
15 h, very few ungerminated microconidia were observed; germination appeared in excess of 80-90%. This
observation was surprising because, in numerous experiments, the plating efficiency of mem microconidia, as
¢ rmined by the comparison of colonies formed per plate to the numbers plated (haemocytometer counts),
gcuerally had been 25-40%.

The experiment was repeated with pe, fI microconidia whose plating efficiency has ranged from 1 to 95%
(Munkxes 1977 Neurospora Newsl. 24:9-10), although a value of 7-30% was reported by other investigators (Barratt
1964 Neurospora News). 6: 6-7, Maheshwari 1991 Exp. Mycol. 15: 346-350). In the present experirnents, the
plating efficiency of microconidia from 7—day-old plate cultures of a pe. /I strain (FGSC #3072) was 14 — 40%.
After 18 h on dialysis membrane, 40% of microconidia were swollen and 25% had formed germ tubes (Figure 2).
After 24 h, ungerminated microconidia per microscope field were very few; 80-90% microconidia had produced
hyphae. We also tested germination of f1;dn (FGSC #3517) microconidia which gave a plating efficiency of only
2% on sorbose medium. By conwrast, after 48 h, 40% microconidia had germinated on overlaid dialysis membrane.

The results indicate that microconidia of some N. crassa genotypes are capable of high germination
frequencies, comparable to that of macroconidia. Despite their high viabtlity, the plating efficiency of macroconidia
and microconidia has differed significantty. The low plating efficiency of microconidia might be because of an
inhibitory effect of some substance that is commonly present in the medium but which is not diffusible through
dialysis membrane. Alternatively, contact stimulation by dialysis membrane may improve the germination of
microcorudia. The plating efficiency of mcm microconidia (test strain) was not tmproved when Difco Noble agar
or agarose was used. Substitution of sorbose by tergitol for inducing colonial growth (Springer 1991 Fungal
Genetics Newsl. 38: 92) resulted in no colonies being formed. This indicated that microconidia and macroconidia
are differentially sensitive to tergitol or some other component of the sarbose plating medium. A future research
objective is to translate the high viability of microconidia into a practical method of obtaining bigh plating
effictency.
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Figure 1. Bright-field microscopy of mcm microconidia stained with cotton blue. All micrographs are at same
magnification. Scale bar = 50 pm. (A) Appearance of microconidia before spreading on membrane. (B) Swelling
and germination of microconidia after 6 h on dialysis membrane overlying sorbose medium. (C) After 15 h.

~

Figure 2. Phase contrast microscopy of pe; f microconidia. Scale bar = 50 pm. (A) At 0 h on dialysis memt "
spread over sorbose medium. (B) At 12 b. Some microconidia have swollen and formed fat germ tubes. (C) At
18 h. Sore microconidia have produced branched germ tubes.
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