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Abstract: Appropriate amount of smoke can promote germination of sexual propagules. However, rapid detection of spore
viability combined with smoke treatment has not been reported up to now. In this paper, Sphagnum fimbriatum, S.

magellanicum and S. squarrosum were selected as study species. Methylene blue, TTC, I,-KI and red ink were used to dye
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spores, and nutrient solution and smoke + nutrient solution were used to culture spores, to test which is optimal method for

rapid detection of peatland bryophyte spore viability. Of the four methods, methylene blue showed the most obvious dyeing

effect while TTC and L,-KI did not dye the Sphagnum spores and the spores had no clear and sharp reaction to red

ink. Compared with those cultured with nutrient solution only, spores cultured with smoke + nutrient solution increased their

germination by 5%, 5% and 18% in S. fimbriatum, S. magellanicum and S. squarrosum, respectively. The frequency of

Sphagnum spores dyed with methylene blue was the closest to that of spores germinated after smoke solution treatment. The

results indicate that methylene blue dyeing is an ideal method to quickly detect viability of Sphagnum spores.
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Comparison among four dyeing methods

Table 1
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Methylene blue Blue Undyed Clear
VP e 5, Al AEE — 2h
TTC Undyed Undyed
m-geE R ay AK6 AR — 2h
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AR LY/ S/ RS AEE BafE XiEM 35 CKiE
Red ink Undyed Red Less 1h
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TE: — R AT ROAPCRTEFE,
Note: — represents that dyeing results of spores are difficult to

determine.
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a. Methylene blue dyeing; b. TTC dyeing; c. I,-KI dyeing; d. Red ink dyeing.
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Results comparison of four kinds of dyeing methods for Sphagnum spores (taking S. fimbriatum as an example)
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Table 2 Spore dyeing percentages detected by four methods and spore germination percentages of
three Sphagnum species spores cultivated with two culture solutions
(R) B [ &S
Dyeing or non-dyeing percentage ( %) Germination percentage (% )
L/ . HIET s g e g
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S. magellanicum
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S. squarrosum
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Fig. 2 Dyeing percentages of three Sphagnum species spores with methylene blue dyeing and
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