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Phenological differences between sterile and fertile fronds in
a dimorphic fern, Osmundastrum cinnamomeum (L.) C.Presl

(Osmundaceae)
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Abstract

Osmundastrum cinnamomeum (L.) C.Presl (Osmundaceae) is a dimorphic fern with distinct
morphology in its sterile and fertile fronds. This study investigated phenology of O. cinnamomeum at
Cao-Pi wetland in northeastern Taiwan from February 2009 to January 2010, comparing the phonological
difference between sterile and fertile fronds. Among the 80 sampled plants, all fertile fronds emerged in
March, whereas sterile fronds emerged from April to September. The mean monthly temperature, day
length and daily solar radiation during the period of the emergence of fertile fronds were both lower and
shorter than those of the sterile fronds. The life span of fertile fronds was ca. 1 month, much shorter than
that of sterile fronds (ca. 6.3+1.5 months). Additionally, those sterile fronds emerging early in the growing

season usually had longer life span than those emerging later.
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Table 1. The average life span of fronds in different ferns (unit: month)

Species fFri)r:cliz Sterile fronds FSet ZL:Ieef;?onnddss/
Dimorphic
Danaea wendlandii 2 4.0 39.6 0.10
Osmundastrum cinnamomeum * 1.0 6.3 0.16
Plagiogyria adnata ® 47 30.3 0.16
Plagiogyria dunnii ° 4.4 22.1 0.20
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Monomorphic
Acrorumohra hasseltii ®
Blechnum orientale °
Cyathea hancockii
Cyathea metteniana ’
Cyathea podophylla ®
Cyathea podophylla ’
Cyathea spinulosa °
Dictyocline griffithii var. wilfordii °
Diplazium dilatatum ®
Diplazium doederleinii ®
Diplazium petri °
Diplazium pullingeri ®
Histiopteris incise °
Pleocnemia rufinervis °
Pteris wallichiana ®
Sphaerostephanos taiwanensis °
Thelypteris angustifoia *

Hemidimorphic
Acrostichum danaeifoltum *
Osmunda claytoniana °

(BRI e T Bl 2 P B R T
23.7 22.7 1.04
25.9 27.5 0.94
15.9 15.0 1.06
19.5 21.2 0.92
26.1 25.8 1.01
26.6 28.3 0.94
6.6 8.0 0.83
15.1 15.0 1.01
18.3 19.8 0.92
14.2 15.8 0.90
17.5 20.1 0.87
16.8 16.7 1.01
7.7 6.9 112
17.2 18.1 0.95
6.1 5.1 1.20
13.1 12.3 1.07
9.6 11.0 0.87
41 7.7 0.53
4.7 4.8 1.05

! This study. * Sharpe and Jernstedt 1990. * Mehltreter and Palacios, 2003. * Sharpe, 1997. ° Lee et al.,

2008. © Lee et al., 2009a. 7 Lee et al., 2009b.
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Fig. 1. Location of the studied area. Map was modified from http://maps.google.com.
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Fig. 2. Daily solar radiation and day length of the studied area. (Daily solar radiation and day length are
provided by Fushan Research Center and Central Weather Bureau, respectively, from Febuary 2009 to
January 2010).
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Table 2. The life span (mo.) of the fertile and sterile fronds of Osmundastrum cinnamomeum emerged in
different months in this study

Life span (mean+SD)(no. of fronds)

Time Fertile fronds Sterile fronds
March 1.0 (123)*
April 7.0£0.9 (391)°
May 6.4+0.8 (204)™
June 5.6£0.7 (73)°
July 4.3+1.2 (3)"
August 3.8+0.5 (8)*
September 2.9+0.6 (76)°
Average 1.0 (123) 6.3+1.5 (755)

¢ The same letters indicate the mean life spans of fronds are not significantly different according to
One —way ANOVA and Scheffe post-hoc test (p<0.05).

BRI 3 A A9 (19.4°C) Bl F e 7K it 2z P FU) 0 0 1) P B P A7 A (22
BHRE AR A 7 B S5 2F P 0 49 A A9 3): Bt — L LI EREMT AN @49 A)Z2R8 5
(21.0°C-28.9°C) ([& 3) = LA 2009 £ 2 H-2010 BRI BT - & 2 SE R 2P B AIIBR 1B H [ K
1 H—REERRER s e S B IERA YR I AR M LA > OB H 15
WEl H I ~ AR R RS H RS RE 2 B W~ AR P89 H R 5 & 2 R B
% > B RHEE SRR (EAHRA (1o = 0.58-0.76) » {H EFHRE (r = -0.60-0.94) (3 3) »

3R 3. RELEBTER T BEL R R R 1 ZHHBAYE © ns: REHEE > *:0.01 < p <0.05; **: p < 0.01

Table 3. The Spearman rank correlation coefficient (rs) between the emergence number of sterile fronds
of Osmundastrum cinnamomeum and climatic factors at different intervals. ns: not significant; *: 0.01< p
<0.05; **:p<0.01

Period Feb,2009-Jan,2010 Apr-Sep, 2009
Mean month temperature (C) 0.58* -0.94**
Month precipitation (mm) -0.15ns -0.26ns

Mean day length (hrs) 0.76** -0.60*

Mean daily radiation (MJ/m?) 0.62* -0.66**
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Fig. 3. Climate diagram of the studied area. Data
provided by Fushan Research Center from
Febuary 2009 to January 2010.
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