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Research paper

Physical Dormancy in Seeds
of Three Native Woody Species in Taiwan: Rhus succedanea
(Anacardiaceae), Thespesia populnea (Malvaceae),

and Colubrina asiatica (Rhamnaceae)

Shu-Yu Huang,”  Ching-Te Chien,” Ming-Wei Wang,”
Ling-Long Kuo-Huang,” ~ Shun-Ying Chen™”

[ Summary ]

Seeds with physical dormancy have a water-impermeable seed coat or fruit coat (endocarp), and
thus scarifying the hard coat improves germination. The purpose of the present study was to use wa-
ter uptake as a criterion to determine if the seed / fruit has physical dormancy, and to use dye-tracking
to identify the water gap and impermeable layers of the seed/fruit coat in 3 species of woody plants
native to Taiwan. The seed plus endocarp (hereafter referred to as the seed) of Rhus succedanea
(Anacardiaceae), and seeds of Thespesia populnea (Malvaceae), and Colubrina asiatica (Rhamna-
ceae) exhibited physical dormancy. The water gap of R. succedanea seeds was located on the micro-
pylar end of the seed and was a narrow-linear opening. The endocarp had 3 water-impermeable lay-
ers, with macrosclereids on the outside, palisade sclereid cells in the middle, and serrulate sclereids
on the inside, the latter reported for the first time in plant seeds. The water gap of 7. populnea seeds
was located on the end opposite the micropyle and was a chalazal plug surrounded by a layer of pali-
sade sclereid cells in the seed coat, and water passed through the slit between the plug and sclereid
cells. The water gap of C. asiatica seeds was located on the micropylar end of the seed and was a
narrow-linear opening, and the seed had a water-impermeable layer of palisade sclereid cells. High
percentages of fresh seeds mechanically scarified at the water gap spot of the 3 species germinated.
Immersion of seeds in hot water and allowing them to cool in the water also increased germination
percentages, and the optimal water temperatures were 70°C for seeds of R. succedanea and 80°C for
those of 7. populnea and C. asiatica. Concentrated sulfuric acid broke dormancy in R. succedanea
seeds, and the soaking time for the highest germination percentage was 90 min. The optimal tempera-
tures for germination of R. succedanea seeds was 20/10 and 25/15°C, and those for 7. populnea and C.
asiatica seeds were 30°C and 30/20°C, respectively.

Key words: physical dormancy, seed germination, serrulate sclereid, water gap, water uptake test.
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Fig. 1. Time course for increases in mass (mean*SE) of mechanically scarified and non-
scarified fresh seeds of (A) Rhus succedanea, (B) Thespesia populnea, and (C) Colubrina
asiatica incubated at room temperature (about 25°C). Each point represents 20 seeds, and

curves stop when the first seed germinated.
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Fig. 2. Cumulative germination percentages (mean* SE) of non-scarified fresh seeds of
Rhus succedanea (A), Thespesia populnea (B), and Colubrina asiatica (C) incubated at

various temperatures.
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Fig. 3. Cumulative germination
percentages (mean=xSE) of fresh Rhus
succedanea seeds soaked in various hot
water temperatures prior to incubation at
25/157C. Seeds were soaked in hot water
(50, 70, 80, and 100°C) which was twice the
volume of the seeds, and the mixture was
allowed to cool to room temperature (about
25°C). The position of seed scarification
was at the water gap region.
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Fig. 4. Cumulative germination
percentages (mean=* SE) of fresh Rhus
succedanea seeds soaked in concentrated
H,S0, (98%) for 30, 90, and 150 min and
then washed with water and incubated at
25/157C for germination.
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Fig. 5. Cumulative germination percentages
(mean *x SE) of fresh Thespesia populnea
seeds soaked in 60, 80, and 100C water
prior to incubation at 30/20°C. Seeds were
soaked in hot water which was twice the
volume of the seeds, and the mixture was
allowed to cool to room temperature (about
257C). The position of seed scarification was
at the water gap region.
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Fig. 6. Cumulative germination
percentages (meanxSE) of Colubrina
asiatica seeds soaked in 60, 80, and 100°C
water prior to incubation at 30/20°C. In
this treatment, seeds were soaked in hot
water which was twice the volume of the
seeds and the mixture was allowed to cool
to room temperature (about 25°C). The
position of seed scarification was at the
water gap region.
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Fig. 7. Special features of the endocarp (Ec) and seed coat (SC) of Rhus succedanea. (A)
Longitudinal section of a fruit without the pulp (exocarp+mesocarp); (B) the micropyle
(Mi) and water gap (WG) region of an endocarp stained with red acid fuchsin dye; (C) the
funiculus (Fu) region without red dye; (D) SEM of the endocarp surface of the micropyle
region; (E) longitudinal section of the endocarp from top to bottom, macrosclereids (Ms),
palisade sclereid cells (PSC), and sclereids (S) (optical microscopy); (F) a serrulate sclereid
cell from S obtained by maceration with a superoxal solution and double-stained with
safranin and alcian blue 8GS; (G) another longitudinal section through the cavity (Cv) where
serrulate sclereid cells (SSC) had disappeared, and thus the water gap consists of MS and
PSC; and (H) longitudinal section of the pulp from top to bottom, osterosclereids (Os) and
parenchyma (P) (optical microscopy). Ct, cotyledon; Ra, radical.
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Fig. 8. Special features of the seed coat (SC) of a Thespesia populnea seed. (A) Longitudinal
section of the seed; (B) chalazal plug (CP) and water gap (WG) region stained with red acid
fuchsin dye; (C) SEM of the CP region on the seed coat and the WG around the CP; and
(D) longitudinal section of the seed coat (optical microscopy), from outside to inside of the
seed, exo-testa (Et), palisade sclereid cells (PSC), and mesophyll thin-wall cells (MTC). Ct,

cotyledon; Ra, radicle.
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Fig. 9. Special features of the seed coat (SC) of a Colubrina asiatica seed. (A) Longitudinal
section of the seed; (B) micropyle region with the hilar slit (HS) and water gap (WG) stained
by acid fuchsin dye; (C) SEM of the HS on the seed coat; and (D) longitudinal section of the
seed coat (optical microscopy). From outside to inside of the seed, palisade sclereid cells (PSC),
mesophyll cells (M), and nucellus (N). Ct, cotyledon; Ra, radicle.
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